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FOREWORD

The Report on Analysis of Candidates’ Items Response in Biology subject in the
Advanced Certificate of Secondary Education Examination (ACSEE) 2017 has
been prepared and issued in order to provide a feedback to the candidates, teachers,
parents, policy makers and the public in general, on the performance of the
candidates.

The Advanced Certificate of Secondary Education Examination marks the end of
two years of the advanced level of secondary education. It is a summative
evaluation, which among other things shows the effectiveness of the education
system in general and the educational delivery system in particular. Principally, the
candidates’ response to the examination questions is a strong indicator of what the
educational system was able or unable to offer to the candidates in their two years
of advanced secondary education.

The analysis presented in this report entails an understanding of some of the
reasons behind the performance of the candidates in Biology subject. The report
pinpoints some of the factors that made most of the candidates to score high marks
in the questions. Such factors include adequate Biology content knowledge, good
understanding of question demand and good drawing skills. The report also
highlights the factors which made a few of the candidates to score low marks.
These include inadequate Biology content knowledge, failure to comprehend
requirement of the question, unclear explanation and description and poor drawing
skills. It is expected that the feedback issued herein will enable the education
administrators, school managers, teachers and candidates to identify appropriate
measures to be taken in order to continue to improve the candidates’ performance
in future examinations administered by the Council.

The National Examinations Council of Tanzania welcomes and highly appreciates
constructive and genuine comments and suggestions from teachers, candidates and
the public in general, which can be used for improving future reports.

Finally, the Council would like to express sincere appreciation to Biology subject
Examination Officers, Examiners and all who participated in the preparation of this

report.
P

Dr. Charles E. Msonde
EXECUTIVE SECRETARY
iv



1.0

INTRODUCTION

The analysis in this report is focused on Biology Advanced Certificate of
Secondary Education Examination (ACSEE), 2017 which was done by 24,053
school candidates.

The analysis is based on two papers namely 133/1 Biology 1 and 133/2 Biology 2.
The questions in all papers intended to measure candidates’ theoretical
competences on the contents stipulated in the 2009 Biology syllabus and were set
as per 2015 examination format.

Paper 1 contained ten (10) questions classified into section A and section B.
Section A had seven (7) compulsory short answer questions, each carrying 10
marks. On the other hand, section B consisted of three (3) essay type questions,
each carrying 15 marks and the candidates were required to attempt only two (2)
questions.

Paper 2 had eight (8) essay type questions presented into four sections, namely A,
B, C and D. The candidates were required to answer five (5) questions in this paper
by choosing at least one (1) question from each section. Each question carried 20
marks. The analysis of the examination results shows that the general performance
in Biology was good as out of 24,055 candidates who sat for the examination,
95.06 percent passed. This result shows an increase of 1.65 percent when
compared to ACSEE 2016.

Analysis of the candidates’ performance in each question is shown in the next
section of the report. The performance in each question is ranked as weak, average
or good if the percentage of the candidates who scored 35 percent or more of the
marks allocated to the question lies in the range 0 — 34, 35 — 59 or 60 — 100,
respectively. The section also determines some possible reasons for observed
performance of the candidates in each question. In addition, some candidates’
responses have been extracted and used to express the candidates’ good and weak
responses in each question. It is expected that this report will offer a valuable
feedback to all educational stakeholders through highlighting the areas where the
candidates experienced learning difficulties so that they can rectify the situation for
more success in the teaching-learning process, hence achieving best candidates’
performance in the subject.



2.0
2.1
211

ANALYSIS OF THE CANDIDATES’ PERFORMANCE PER QUESTION
133/1-BIOLOGY 1
Question 1: Cytology

In part (a), the candidates were required to study figure 1 below:

AROACANNAR]
TATRYR UL

Figure 1
Then, they were asked to (i) state what does the figure represent, (ii) identify the
parts labeled A, B, C and D, and (iii) state four functions of the structure labeled by
letter B. In part (b), they were required to describe three functions of microtubules.

\

A

Analysis of the candidates’ performance shows that out of 24,053 candidates who
attempted this question, 24.8 percent scored from 6 - 10 and 35.6 percent scored
from 3.5 - 5.5 marks out of 10 marks allocated to this question. However, 39.6
percent scored from 0 - 3 marks as depicted in Figure 1.

Scores

mo-3
03.5-5.5
m6-10

Figure 1: summarises candidates’ performance in question 1.

From the data presented in figure 1, it can be deduced that the candidates’ general
performance in this question was good as 60.4 percent passed the question. The
candidates who scored high marks accurately stated what figure 1 represents and
correctly identified the parts labeled A, B, C and D. They also correctly stated the
functions of the structure labeled B. This indicates that the candidates had enough

knowledge about the structure of cell membrane. Moreover, in part (b), the
2



candidates correctly described the functions of microtubules. Extract 1.1 shows a
sample of good responses from one of the candidates.

Extract 1.1
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Extract 1.1 shows a sample of good responses from the candidate who correctly
identified all the labelled parts in figure 1 and managed to state the functions of
structure B. Furthermore, the candidate well described the functions of
microtubules.

On the other hand, the candidates who scored 3.5 - 5.5 marks either stated less than
the required four functions of the structure labeled B or described less than three
functions of microtubules which led them to get less marks than expected.

Although the general performance in this question was good, further analysis
reveals that 39.6 percent of the candidates had poor performance. The candidates
either failed to give correct answers to some or all parts of the question. For
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example in part (a), some of the candidates incorrectly identified figure 1 as;
mosaic fluid analysis, Daniel — Davson model and fluid mosaic theory. Likewise,
the labelled part A was incorrectly named as protein channel, lipid bilayer and
bimolecular layer of lipids instead of phospholipid bilayer; B as cell membrane,
carbohydrates and lipid instead of protein molecule; C as lipid droplet node,
protein and lipid instead of polar head of phospholipid whereas D was labelled as
single layer of membrane, lipid molecular layer and protein instead of
phospholipid layer.

In addition, some candidates wrongly stated the functions of the structure labelled
B as it prevent cell from bursting, it shows that the membrane is not static but
dynamic, it protects the cell membrane, it helps to repair the body of living
organisms and it helps to build up the body of living organisms. These responses
indicate that the candidates had inadequate knowledge in Cytology, particularly the
structure of the cell membrane.

In part (b), some of the candidates not only had inadequate knowledge on the topic
of Cytology but also failed to comprehend the meaning of microtubules. This was
signified by incorrect responses they provided for the functions of microtubules.
For example some wrote; acts as a storage organs, help in the excretion of waste
products in the cell, detoxification of the harmful substances and synthesis of
protein. Extract 1.2 illustrates a sample of the candidates’ weak responses.

Extract 1.2
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Extract 1.2 continue

°\'1"/ Tunlien of o de \abdld 8.
- \-\Jp; {o The ocaraamant e& v\ap\\c\ o3¢ 1n
e  coll  Conuin
M an  a P«.m\na\a\; War brane . The \:\(\A\qcr
Pl phdipds.
S“\‘E ““- J\\e.v\\e\\o\) \a\q‘,\u & cr\\qm \,{& an\ Q:\un
Wene e \aballh 2 ) odd Godinent

(5\ ‘—-um‘\cn o4 N\ure.\'u\,\,lp_\

= Mhey  awe  Sonall ' o S that \“‘L (o J)\H\gﬂm
o} NaYecails . Wuabieh  beo qc\ $m\\ S\ '\’\\-K
Ct\&glz A Xkﬁ«u ea.sx\q N\-{\er(a\s ‘

- Wy ae camd T AML*'mr\:pm—(‘-\\W\ st A
WNdewzly - Niendolnle ‘etw tavnw  A&d Theic Sz xed
J'\‘“)u Sderave e Qeumwaes ot - o Mlpy W
Namspekhn 61 Malecide  wihé  Nheahdoles

— Haw‘ Sonmller  Qumbee o\l_ c\u&@:\ et halee Yo
Xeopm \.!xf?f.&‘ Sviface” area

Extract 1.2 shows a sample of weak responses from a candidate who had
inadequate knowledge in Cytology. He/she incorrectly identified figure 1 as
phospholipid bilayer and gave incorrect names for the parts labelled B, C and D.
He/she wrote incorrect functions of protein molecule and that of microtubules.

2.1.2 Question 2: Cytology

In part (a), the candidates were required to analyse the differences between
cyanobacteria and yeast cells based on the following criteria: (i) cell division, (ii)
respiration, (iii) photosynthesis and (iv) protein synthesis. In part (b), they were
required to enumerate five similarities between mitochondria and chloroplast.

The analysis shows that 24,053 (100%) candidates attempted this question, out of
which 34.9 percent scored from 6 - 10 marks, 39.8 percent scored from 3.5 - 5.5
marks, whereas 25.3 percent scored from 0 - 3 marks out of the 10 marks allocated
to this question. The performance is summarized in Figure 2.
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Figure 2: The summary of the candidates’ performance in question 2.

Figure 2 indicates that the general performance of the candidates in this question
was good as three quarters (74.7%) scored 35 percent and above of the marks
allotted to this question. The candidates who performed well were able to
correctly analyse the differences between cyanobacteria and yeast cell, and state
the similarities between mitochondria and chloroplast. This implies that the
candidates had adequate knowledge on the topic of Cytology. Extract 2.1 shows a
sample of the candidates’ good responses.



Extract 2.1
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Extract 2.1 shows that the candidate was able to give the correct differences

between cyanobacteria and yeast cells according to the given criteria. He/she also
managed to correctly state the similarities between mitochondria and chloroplast.
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Most of the candidates who scored 3.5 to 5.5 marks, were able to analyse few
differences between cyanobacteria and yeast. They also managed to enumerate two
or three similarities between mitochondria and chloroplast.

Conversely, the candidates who showed weak performance (0-3 marks) failed to
correctly answer all or most of the parts of the question. For example in part (a),
some of the candidates wrote, yeast undergoes budding as the type of cell division
and respiration in cyanobacteria occur in cell wall, cyanobacteria use oxygen for
breathing while yeast cell use Carbon dioxide and cyanobacteria are heterotrophs
while yeast cell are autotrophs, respiration in cyanobacteria is aerobic respiration
while in yeast is anaerobic respiration as the differences between cyanobacteria
and yeast. Others interchanged the differences between cyanobacteria and yeast.
These responses imply that those candidates lacked enough knowledge in
Cytology, specifically on Cyanobacteria and Yeast.

Likewise, the similarities between mitochondria and chloroplast were incorrectly
stated. Some of the incorrect responses observed on candidates’ scripts include:
both have cytoplasm for protein, both make plant to manufacture its own food.
Extract 2.2 shows a sample of one of the candidates’ weak responses.
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Extract 2.2 shows a sample of responses from a candidate who gave incorrect
responses in both parts (a) and (b). For example in part (a) (i), the candidate

confused binary fission (division) with binary fusion (union).

2.1.3 Question 3: Cytology

In part (a), the question required the candidates to (i) briefly explain how to test for
the protein in a given solution using Biuret test, and (ii) explain the basis of protein

test.




In part (b), the candidates were required to explain how the following factors cause
protein denaturation: (i) heat, (ii) acid, (iii) alkalis and (iv) mechanical force.

The general performance in this question was poor as out of 24,053 candidates
who attempted this question, the majority (74.4%) scored a zero mark and 20.2
percent scored from 1 - 3 out of 10 marks. The candidates who scored from 3.5 -
5.5 marks were 4.7 percent and a few (0.7%) scored from 6 - 10 marks out of the
10 marks. The performance of candidates in this question is displayed in Figure 3.
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Figure 3: lllustrates the candidates’ performance in question 3.

The data from Figure 3 show that the majority (94.6%) of the candidates failed to
correctly respond to the question and obtained lower (0-3) marks. Most of the
candidates in this category failed to recall the term Biuret test. Some of the
candidates regarded Biuret test as one of the reagent used to test protein instead of
the method. For example, one of the candidates wrote, 2cm® of solution sample is
taken into a clean and dry test tube followed by addition of few drops of Biuret
solution and then boiled. Equally, this implies that the candidates lacked
knowledge on the procedure of testing protein in the food sample. For example
some candidates wrote, 2mls of solution was put in a test tube, 1ml of sodium
hydroxide was added in test tube followed by drop wise addition of copper (I1)
sulphate and the mixture was shaken well. Equal amount of sudan 111 were added
in a test tube contain a sample solution. These responses indicate that the
candidates failed to recognise that Biuret test makes use of sodium hydroxide
solution and copper Il sulphate solution.

The candidates failed also to comprehend the reaction which takes place during
protein test in the presence of copper Il sulphate, consequently they wrote an
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incorrect responses which suggest guess work. For example, some of the incorrect
responses observed in candidates script were such as: the basis of protein test is
appearance of violet/purple colouration, the basis of protein test is copper
sulphate and NaOH, the basis of protein is amino acids, the purple color formed is
due to the reduction of copper (I1) ions into copper (I) ions.

Similarly in part (b), the candidates faced difficulties to explain how heat, acid,
alkalis and mechanical force cause protein denaturation. For example, some of the
candidates wrote: mechanical force means the higher the mechanical force can
cause the protein to lose their three dimensions so it can be the cause of protein
denatured, acid increase pH which is greater than 7 (neutral) and protein bond
are affected by pH change since acid withdraw the H™ ions from the protein and
denature its structure. These responses show that the candidates were not familiar
with the procedures of testing protein using Biuret test, indicating students’ less
skills for doing practicals. Extract 3.1 is a sample of weak responses from one of
the candidates.

11



Extract 3.1
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Extract 3.1 shows a sample of weak responses from a candidate who failed to
provide correct responses in both parts of the question. In part (a), the candidate
wrote wrong procedures in testing for protein as well as the basis for protein test. In
part (b), he/she provided incorrect explanation on how protein is denatured by heat,
acids, alkali and mechanical force.
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On the other hand, most of the candidates who scored average marks (3 - 5), most
of them failed to give correct responses in part (a). However, they were able to
explain how heat, acid, alkalis and mechanical force cause denaturation of protein.
The candidates who scored above 6 marks had adequate knowledge in the topic of
Cytology, particularly in biochemistry. They provided correct explanation on how
to test for the protein in a given solution using Biuret test and explained well the
basis of protein test. They also managed to explain how heat, acids, alkalis and
mechanical force cause protein denaturation. Extract 3.2 illustrates this case.

Extract 3.2
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Extract 3.2 shows the responses of a candidate who was able to correctly explain
how to test for protein in a given solution using Biuret test. The candidate was
also able to explain the effect of heat, acid, alkalis and mechanical force on
denaturation of protein.
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2.1.4 Question 4: Coordination

In part (a), the candidates were provided with a Figure 2 below showing a certain
stage of synaptic transmission and asked to (i) identify each of the parts labelled T,
U, V, W and Z, (ii) name the state of the region shown by letter Y, and (iii) state
the role played by structures labeled U and W, respectively.

Figure 2

In part (b), the candidates were asked to explain why some impulses arriving at the
pre-synaptic membrane fail to produce an action potential in the post synaptic
neuron, whereas several impulses arriving in succession can do so.

Statistics indicate that a total of 24,053 candidates attempted this question, of
whom 42.5 percent scored from 6 - 10 marks, 39.7 percent scored from 3.5 - 5.5
marks and 17.8 percent scored from 0 - 3 out of the 10 allocated marks. These data
are illustrated in Figure 4 below:

3.5-5.5 39.7

Scores

Percentage of Candidates

Figure 4 illustration of the candidates’ performance in question 4.
The data from Figure 4 show that 42.5 percent of the candidates had good

performance in this question. These candidates were able to identify the parts
14



labelled T, U, V, W, X and Z. They accurately named the state of the region
shown by letter Y and the role played by the structure labelled U and W. They
were also capable to explain why some impulses arriving at the pre-synaptic
membrane fail to produce an action potential in the post synaptic neuron, whereas
several impulses arriving in succession can do so. Extract 4.1 shows a sample of

good responses from a candidate.

Extract 4.1
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On the other hand, 39.7 percent of the candidates who scored average marks were
able to correctly identify the labelled parts in the Figure 2 and partially managed to
state the roles played by structures labelled U and W. However, in part (b) the

hene rpm e wn aciln‘bn (pO-f;nA;{-

Extract 4.1 is a sample of a good response from a candidate who correctly
identified the labelled parts and named the state of the region labelled Y. He/she
also stated the roles of parts labelled U and W. He/she gave the correct reason as
to why some impulses arriving at the pre-synaptic membrane fail to produce an

action potential in the post synaptic neuron.

majority could not give the correct answer.

Further analysis indicates that 17.8 percent of the candidates who had weak
performance provided a variety of incorrect labels of the parts in Figure 2. Such
responses include, ‘T is the direction of nerve impulse, ‘U’ is synaptic knob, ‘W’ is
cytoplasm instead of synaptic vesicles, X’ is synaptic cleft and Z is presynaptic
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membrane. In addition, some of the candidates were unable to distinguish
presynaptic from post synaptic membrane, consequently they gave incorrect
responses in part (b) of the question while others skipped to label some of the
parts.

In part (a) (ii), some of the candidates incorrectly mentioned the state of the region
labelled by letter Y, as repolarization state and action potential instead of
depolarized state. In part (b), some of the candidates wrote, because those impulses
haven’t reach the threshold level enough to propagate the membrane and create
an action potential on the post synaptic membrane, because the presynaptic
membrane is depolarised and net potential difference is zero. All these responses
indicate that the candidates lacked enough knowledge on the concept of
transmission of nerve impulses. Extract 4.2 shows a sample of candidates’ poor
responses.

Extract 4.2
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Extract 4.2 shows the candidate who failed to identify the labelled parts in Figure
2 and wrongly stated the roles of U and W. Also in part (b), the candidate gave
wrong reasons as to why some impulses arriving at the pre-synaptic membrane
fail to produce an action potential in the post synaptic neuron.

2.1.5 Question 5: Nutrition

Part (a) of the question required the candidates to briefly explain the roles of (i)
NADP, (ii) Ribulose diphosphate, and (iii) Photosystem | and Il (PSI and PSII) in
photosynthesis. In part (b), the candidates were required to explain by giving
reasons, the effect of lowering oxygen concentrations on (i) C3 photosynthesis, and
(if) C4 photosynthesis. In part (c), the candidates were asked to explain why the
rate of photosynthesis decreases at high temperatures.

Statistics indicate that a total of 24,053 candidates attempted this question, out of
which 44.9 percent scored from 6 - 10 marks, 28.1 percent scored from 3.5 - 5.5
marks and 27 percent scored from 0 - 3 marks out of the 10 marks allocated to this
question, as summarized in the Figure 5 below.
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Figure 5: The summary of the candidates’ performance in question 5.

Figure 5 shows that a total of 73 percent of the candidates passed this question by
scoring from 3.5 and above marks suggesting that the general performance was
good. The candidates who performed well were able to correctly explain the roles
of NADP, Ribulose diphosphate and Photosystems | and 11 in photosynthesis. They
also gave correct reasons in explaining the effect of lowering oxygen concentration
on C3 and C4 photosynthesis. In addition, the candidates provided correct
explanation as to why the rate of photosynthesis decreases at high temperature. On
the other hand, the candidates who scored average marks managed to explain the
roles of NADP, Ribulose diphosphate and Photosystems | and Il in photosynthesis.
However, their responses, especially on the effects of lowering oxygen to C3 and
C4 photosynthesis lacked clarity which made them to lose some marks. Extract 5.1
shows a sample of good responses.
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Extract 5.1 shows the candidate who correctly explained the roles of NADP,
Ribulose diphosphate and Photosystem | and 11. He/she managed to explain the
effect of lowering Oxygen concentrations on C3 and C4 photosynthesis and
gave correct reasons to support the decrease of the rate of photosynthesis at high

temperatures.

Despite the good performance in this question, some of the candidates scored
lower marks (0 - 3) as they gave incorrect responses in almost all of the parts of the
question. For example in part (a), such incorrect responses on the role of NADP,
Ribulose Diphosphate include; NADP is involved in carbohydrate formation,
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NADP is used in the photosynthesis during CO; inorder organism to manufacture
their own food, Ribulose biphosphate is used during the carbohydrate. on the role
of Photosystem | and Il (PSI and PSII) candidates wrote; PSI and PSII is used
during nitrogen fixation because the PSI have short wavelength it is same applied
to PSII, PSI and PSIl are electron carrier during cyclic and non-cyclic
photophosphorylation. These responses indicate that the candidates had
insufficient knowledge in photosynthesis.

However in part (b), some of the candidates gave incorrect explanation about the
effect of lowering oxygen concentration on C3 and C4 photosynthesis. Some of
the incorrect explanation observed in candidates’ scripts were; in C3
photosynthesis is more efficient to the oxygen concentration while C4
photosynthesis are less efficient to the oxygen concentration, lowering of oxygen
concentration has no effect in C3 photosynthesis because C3 react with PEP
which have high efficient to CO, than O, and lowering of oxygen concentration
increase photosynthesis in C4 plant because RuBP carboxylase O, and CO;
compete with it active site which O; act as inhibitor. These responses indicate that
the candidates had misconception between C3 and C4 photosynthesis. They were
unable to comprehend that C4 photosynthesis is not affected by the concentration
of oxygen as C3 does.

Likewise in part (c), some candidates were unable to explain why the rate of
photosynthesis decreases at high temperatures, instead they wrote responses like,
because at high temperature the plant can’t manufactured their own food there’s
no evaporation that takes place so due to high temperature it causes the
photosynthesis rate to be low. These incorrect responses generally indicate that
the candidates lacked knowledge on photosynthesis. Extract 5.2 shows a sample
of weak responses.
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Extract 5.2 shows a sample of candidates’ weak responses. The candidate failed
to correctly answer parts (a) and (b) of the question. This indicates that he/she

had insufficient knowledge on the topic of Nutrition.
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2.1.6

Question 6: Cytology

In part (a), the candidates were required to draw the structure of an animal cell as
seen under electron microscope. In part (b), they were required to (i) name a
double membrane organelle found in plant cells only and (ii) explain how the
organelle is adapted to its role.

A total of 24,053 candidates attempted this question. The candidates’ general
performance was good since more than half (67.9%) of them scored 6 - 10 marks
and 23.0 percent scored 3.5 - 5.5. In addition 9.1 percent scored O - 3 out of the 10
marks allocated to this question. Figure 6 below summarizes the candidates’
performance in this question.

Scores
mo-3
03.5-55
m6-10

Figure 6: The summary of candidates’ performance in question 6.

The candidates who scored high marks had sufficient knowledge on the concept
of cell organelles. In part (a), they correctly drew the structure of an animal cell as
seen under electron microscope. In part (b), the candidates were able to name the
double membrane organelle found in plant cells only and explained how it is
adapted to its role. Extract 6.1 shows a sample of good responses from one of the
candidates.
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Extract 6.1 continues
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Extract 6.1 shows the candidate who correctly drew the structure of animal cell
and named the double membrane organelle found in plant cells only. He/she also

explained how the organelle is adapted to its role.

Some of the candidates with an average performance were able to draw the
structure of animal cell and labelled some parts. However, they failed to state
some of the adaptations of the double membrane organelle found in plant cell
only. In addition, some candidates could not write a caption on the diagram of the

animal cell.
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The data analysis reveal that there were 9.1 percent of the candidates who
demonstrated weak performance in this question. It was observed that in part (a)
some of these candidates drew poor structures of animal cell while others drew
plant cell instead of animal cell. Moreover some of them and others had spelling
mistakes for some technical terms, especially in labelling the structures of animal
cell. Some of the incorrectly spelt labels include; endothermic reticulum instead
of endoplasmic reticulum, geoge vesicles instead of Golgi vesicles and gold
apparatus instead of Golgi vesicles. In part (b) (i), some of the candidates failed
to identify the double membrane organelle which is found in plant cell only as
they wrote mitochondria. Consequently in part (b), (ii) they gave the adaptation of
the mitochondria instead of the chloroplast. Some of the adaptations written by
these candidates include; have finger-like projections that is folded to increase its
surface area, have matrix which offer best medium for oxidative phosphorylation
to occur and have double membrane for the passage of materials in and out of the
cell.

Moreover, some of the candidates did not understand the demand of the
questionas in part b (i). Instead of explaining the adaptations of the Chloroplast
they wrote the roles of chloroplast. They gave responses such as; chloroplast is
responsible in the Oxygen supply, Carbon dioxide utilization and starch synthesis.
These responses indicate that the candidates did not read the question carefully
before attempting it. Extract 6.2 illustrates a sample of poor responses from one of
the candidates.

27



Extract 6.2
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Extract 6.2 continues
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Extract 6.2 shows the candidate who drew a poor structure of animal cell and

misspelt some labels like golg body and cell membran. He/she also stated
adaptations of several organelles apart from chloroplast.
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2.1.7 Question 7: Principles of Classification

In part (a), the question required the candidates to explain the meaning of natural
system of classification and in part (b), they were asked to explain why it is
difficult to achieve a complete natural system of classification.

A total of 24,052 candidates attempted this question, of which 65.9 percent scored
from 6 - 10 marks, 16.5 percent scored from 3.5 - 5.5 marks and 17.6 percent scored
from 0 - 3 marks out of the 10 allocated marks. The summary of the candidates’
performance in this question is depicted in Figure 7.
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Figure 7: The candidates’ performance in question 7.

The data from the figure reveal that the candidates’ performance in this question
was good as majority (82.4%) scored higher marks. The candidates who scored all
10 marks had enough knowledge in the topic of Principles of Classification,
predominantly the concept of natural system of classification. This was revealed
by their ability to correctly explain the meaning of natural system of classification
and explained why it is difficult to achieve a complete natural system of
classification. Extract 7.1 shows a sample of one of the candidates’ good
responses.
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Extract 7.1 shows the candidate who correctly explained the meaning of natural
system of classification and explained why it is difficult to achieve a complete
natural system of classification.

Most of the candidates who scored average marks managed to give a correct
explanation on the meaning of natural classification in part (a). However in part
(b), most of them were able to give not more than three reasons as to why it is
difficult to achieve the complete natural system of classification.

Conversely, 17.6 percent of candidates who performed poorly in this question
were unable to comprehend the knowledge of Principles of Classification. For
example in part (a), some of the candidates failed to explain the meaning of
natural system of classification as they wrote incorrect responses, such as; natural
system classification is the type of classification which used to classify organism
according to the observable features and it was used by people who are illiterate
and it is the system of classification which considers non-observable features
only.

Likewise in part (b), some candidates failed to give reasons as to why it is
difficult to achieve a complete natural system of classification. Some of the
incorrect responses given by the candidates include; the system is not common to
all organisms, It is challenged by climatic conditions, organisms change their
features as time goes due to mutation which is caused by different things in the
present world, they classify organism not related genetically, ecologically and
evolutionary, they collect few data on the basis of their external features. These
responses prove that the candidates were lacking sufficient knowledge in natural
system of classification. Extract 7.2 shows a sample of candidates’ poor
responses.
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Extract 7.2
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In extract 7.2 the candidate had insufficient knowledge on the topic of
Principles of Classification. He/she considered mostly the observable features
as the main characteristics to consider when classifying organisms under

natural system of classification.
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2.1.8 Question 8: Transportation

In this question, the candidates were asked to elaborate the main adjustments that
occur to the heart rate and circulatory system just before, during and after a 100m
race.

The analysis indicates that the question was opted by 11,128 (46.3%) of the
candidates out of which, the majority (81.4 %) scored from 0 - 5 marks, 14.9
percent scored from 6 - 8 and 3.7 percent scored from 9 - 15 out of 15 marks
allocated to this question. The trend of the performance is depicted in Figure 8.

$6-8 14.9
=]
-
7 s}
0 ) 5 _ 81-4
0 20 40 60 80 100

Percentage of Candidates

Figure 8: The candidates’ performance in question 8.

The data from Figure 8 indicate that the general performance of the candidates
was weak in this question as the majority (81.4%) scored lower marks. Most of
them were not able to think critically and transfer the knowledge obtained from
other topics on the body mechanisms that lead to changes of the heart rate and the
circulatory system especially, when the animal is involved in vigorous cardiac
activities. Consequently, the responses provided by the most of the candidates
lacked clear meaning on the adjustment occurring in the heart rate and the
circulatory system before, during and after someone is involved in the 100m race.
Examples of such responses given by the candidates were; before the race the
heart rate is in low motion, circulatory system is low due to the resting body does
not need more oxygen, slow rate of breathing, the rate of heart pumping of blood
to the body is slowly due presence of enough oxygen to the body, the haemoglobin
of a person become less affinity to the oxygen gas for different functions. During
the race; the heart beat will be lowered due to muscles cramp, the cardiac muscles
of the heart will contract to allow supply of oxygen to the body. While after the

33



race, heart rate increase in motion since an organism need more oxygen,
circulatory system also increases the rate of transportation, increase the volume
of the lung so that allow oxygen obtained to be stored and used in the blood.
These responses imply that candidates’ ability to transfer knowledge when
responding to questions which need critical thinking is weak.

There were also some candidates who failed to identify the question demand as
they wrote the mechanism of breathing, such as, intercostal muscles relax and
contract, change of shape of diaphragm as well as upward and downward
movement of ribs. Other candidates wrote the differences between open and
closed blood circulatory system instead of elaborating the adjustments that occur
in the heart and circulatory system. Extract 8.1 shows an example of weak
responses.
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Extract 8.1 shows a candidate who wrote the differences between closed and
open blood circulations instead of elaborating the adjustments that occur in the
heart and blood circulatory system during a 100 m race. This candidate did not
understand the demand of the question.

Despite the weak performance, there were some candidates who scored average
marks. However, their responses on the adjustments occurring in the heart rate
and circulatory system before, during and after involving someone in the 100m
race lacked clarity which made them to lose some marks. Some of the candidates
(3.7%) performed well in this question as they demonstrated their ability to
transfer knowledge from other topics and correctly explained the biological

mechanisms that lead to adjustments occurring in the heart rate and circulatory
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system before, during and after involving someone in the 100m race. Extract 8.2
shows one of the candidates’ good responses.

Extract 8.2
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Extract 8.2 shows a candidate who correctly elaborated the main adjustments that
occur to the heart rate and circulatory system just before, during and after a 100m
race. The candidate’s responses show a good mastery of the content knowledge in
the topic of Transportation.
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2.1.9 Question 9: Reproduction

In part (a), the candidates were required to (i) briefly explain the concept of
capacitation as it is related to reproduction, and in (ii) outline two protective roles
of mammalian placenta to the foetus. In part (b), the candidates were given the
information that “the chromosomes number in a radicle of a certain species of a
flowering plant is 16”. They were then required to calculate, by giving reasons, the
number of chromosome in (i) pollen tube nucleus, (ii) antipodal cell, (iii)
endosperm, (iv) pollen mother cell and, (v) integument cell.

This question was opted by 14,269 (59.3%) of the candidates of whom, more than
three quarters (76.3%) scored from O to 5 marks, 18.6 percent scored from 5.5 to
8.5 marks and 5.1 percent scored from 9 to 15 marks out of the 15 marks allocated
to this question. Figure 9 summarizes the general performance of the candidates in
this question.
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Figure 9: The candidates’ general performance in question 9.

The data from Figure 9 reveal that the performance of the candidates was poor as
majority (76.3%) scored low marks. The candidates who performed poorly in this
question had inadequate knowledge on the topic of Reproduction. Most of them
wrote incorrect explanations on the concept of capacitation. For example they
wrote, capacitation is the ability of a sperm release enzymes so as to digest
corona radiata, is the maturation of the sperm before released on the
reproductive organ of the female, is the male infertility caused by breakage of vas
deferentia and immature sperms produced. Other candidates considered
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capacitation as the period in which the sperm gains mechanical energy before it is
matured.

Similarly in part (ii); some of the candidates were not able to outline the
protective role of placenta as the responses provided signified their poor
comprehension of the roles of the placenta. For example the candidates wrote;
placenta has umbilical cord which help the transportation of heat to the foetus,
mammalian placenta protect the foetus from internal and external stress, it
separates the mother from foetus to allow physiological reliance, placenta used
for gaseous exchange which contain microvilli for transport of oxygen gas. These
responses indicate that the candidates were not able to identify the protective roles
of the placenta.

In part (b), the responses provided by the candidates indicate that most of them
lacked knowledge on gametogenesis in flowering plants and double fertilization as
they failed to identify whether a given cell is haploid, diploid or triploid in nature
so as to calculate the number of chromosomes in the given cells and give reason.
For example, some of the incorrect responses given on the number of
chromosomes were; pollen tube nucleus =16 chromosomes antipodal cell = 32
chromosomes, endosperm = 48 chromosomes, pollen mother cell (two
chromosomes) and integument cell (four chromosomes). In addition, some of them
did not give reasons to support their calculations on the number of chromosomes.
This may have been attributed by lack of comprehensive continuous assessment
accompanied with timely feedback and remedial practices to enable students to
identify their weakness before the commencement of the National Examination.
Extract 9.1 shows weak responses.
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Extract 9.1
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Extract 9.1 shows a sample of responses from a candidate who failed to explain
the concept of capacitation and to give the protective roles of mammalian placenta
to the foetus.

On the other hand, the candidates with average performance scored 5.5 - 10
marks. These candidates were able to explain the concept of capacitation as it is
related to reproduction and correctly outlined the protective role of mammalian
placenta to the foetus. However some of the candidates did not manage to
calculate the number of chromosomes mostly in pollen tube nucleus, antipodal
cell and endosperm. On the other hand, candidates who managed to calculate the
number of chromosomes in the given cells failed to give the reasons to support
their calculations which made them to lose some marks.

The analysis indicates that few candidates who scored higher marks managed to
provide correct explanations on the concept of capacitation as it is related to
reproduction and correctly outlined the protective role of placenta in mammalian
foetus. In addition, they managed to calculate the number of chromosome in the
required cells. Extract 9.2 shows a sample of good responses.
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Extract 9.2
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Extract 9.2
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Extract 9.2 shows a sample of good responses from a candidate who was able to
explain the concept of capacitation. He/she managed to explain the protective
roles of mammalian placenta to the foetus. Moreover, the candidate
accurately calculated the number of chromosome in given cells.

2.1.10 Question 10: Transportation

This was an optional question where the candidates were required to identify the
vascular tissues in plants and explain how they are adapted to their roles.

The analysis reveals that the candidates’ performance in this question was good as
out of 22,713 candidates who attempted this question, 63.5 percent passed and out
of these 32.1 percent scored 6 - 8.5 marks and 31.4 percent scored 9 - 15 marks.
On the other hand, 36.5 percent scored O - 5 out of the 15 marks allocated to this
question. Figure 10 displays the performance of the candidates in this question.
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Figure 10: The candidates’ performance in question 10.

The data from Figure 10 indicate that, one third (31.4%) of the candidates scored
between 9 - 15 marks. There were only 21 candidates who got all marks (15)
allocated to this question. These candidates demonstrated good knowledge in the
topic of Transportation because they were able to identify the vascular tissues in
plants and correctly explained the adaptations of the tissues to their roles. Extract
10.1 shows a sample of good responses from one of the candidates.
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Extract 10.1
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Extract 10.1 continues
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Extract 10.1 continues
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Extract 10.1 shows a response of one candidate who was able to identify the
vascular tissues in plants and correctly explained how they are adapted to their
roles.

The candidates who had an average performance managed to state the type of
vascular tissues in plants but missed some points because they explained few or
wrong adaptive features of one of the vascular tissues in plants.

Nevertheless, the majority of the candidates who revealed weak performance,
managed to identify the vascular tissues and explained that they are found in plant
but were unable to explain how the tissues are adapted to their roles. Some of the
incorrect responses given by these candidates on adaptive features of xylem to
their roles were; xylem has fibres which aid the maintenance of osmotic condition
to the plant, has xylem parenchyma helping in provision of energy required for
active transportation of water, have sieve tube with perforation which prevent the
backflow of water in xylem vessels and presence of mucus like materials attached
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to the walls where mineral salts pass through sliding and this easies the
transportation of these materials to the required places.

On the other hand the candidates gave incorrect adaptive features of phloem, such
as; they have perforation so as to ensure the upward movement of food, contain
sieve tube element with membrane perforation and pits for vertical translocation of
water, possess the vessel member that allow lateral movement of manufactured
food and has casparian strip which help prevent the movement of water in the
phloem. These responses indicate that the candidates had insufficient knowledge in
the topic of Transportation in plants. Extract 10.2 shows a sample of weak
responses from one of the candidates.
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Extract 10.2 Continues
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Extract 10.2 shows poor responses from one of the candidates. Although the
candidate was able to identify the vascular tissues in plants (xylem and phloem),
she/he failed to explain the correct adaptive features of the tissues to their roles.
The candidate did not understand well the task of the question as He/she included
the roles of the xylem and phloem in his/her responses.
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2.2

2.2.1

133/2-BIOLOGY 2

Question 1: Comparative Studies of Natural Groups of Organisms

In part (a), the candidates were required to classify the following organisms to
class level (i) bean, (ii) crab, (iii) elephant grass and (iv) mouse. In part (b), they
were asked to give six reasons to justify (i) the phylum to which mouse belongs,
and (ii) class to which bean plant belongs, while in part (c), the candidates were
required to briefly explain why liverworts and mosses have sometimes been
described as the amphibians of the plant world.

A total of 19,088 (79.4%) candidates attempted this question of whom 52.8 percent
scored from 7 - 11.5 marks, 21.4 percent scored from 12 - 20 marks, and 25.8
percent scored from 0 - 6.5 marks out of 20 marks allocated to this question. These
data are summarized in Figure 11.

Scores
m0-6.5

O07.0-11.5
m12.0-20.0

52.8%

Figure 11: The candidates’ performance in question 1.

Figure 11 indicates that the candidates’ general performance was good as 74.2
percent correctly answered the question. The candidates who scored average (7 -
11.5) marks either gave less than six correct reasons to justify the phylum to which
mouse belongs and class to which bean plant belongs, or incorrectly explained why
liverworts and mosses have sometimes been described as the amphibians of the
plant world. However, most of the candidates who performed well (21.4%) had
adequate knowledge in the topic of Comparative Studies of Natural Groups of
Organisms particularly classification of organisms. In part (a), some of them
managed to classify bean, crab, elephant grass and mouse to their class level. In
part (b), the candidates correctly gave six reasons to justify the phylum to which
mouse belongs, and class to which bean plant belongs. In part (c), they also
accurately and briefly explained why liverworts and mosses have sometimes been
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described as the amphibians of the plant world. Extract 1.1 shows a sample of good
responses from one of the candidates.

Extract 1.1
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Extract 1.1 continues
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Extract 1.1 shows the candidate who correctly classified the given organisms to
appropriate class level and gave correct justifications as to why mouse belongs to
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phylum Chordata and bean plant belong to the class Dicotyledonae. They also
correctly explained why liverworts and mosses are described as amphibians of the
plant world.

Although, the majority of the candidates managed to score average marks (7 —
11.5), there were 25.8 percent who exhibited weak performance as they lacked
knowledge in classification of organisms particularly, the Kingdoms Plantae and
Animalia. In part (a), most of the candidates incorrectly classified bean, crab,
elephant grass and mouse as; Crab belongs to phylum Arachnida, mouse belongs
to Phylum Mammalia. Some of the candidates misspelt hierarchical names, such
as; Phylum Anthropoda, Phylum Angiospermophyte, Class Crustaceans and Class
Dicotyledon. Other misinterpreted the elephant grass as an animal, hence they
classified it into Kingdom Animalia, Phylum Chordata and Class Mammalia.

Additionally in part (b) (i), some of the candidates failed to justify by reasons the
phylum to which mouse belongs. This was revealed by incorrect responses such
that some of the responses were adaptations of mouse to live in cold environment.
For example some candidates wrote; the body of mouse is covered by hairs this
help it to live in the colder areas thus the hairs play role in maintenance of
temperature, it has the pentadactyl (five fingers) in its limbs, it has sensory cells
which are used in detecting those internal and external changes of the body, it has
closed blood circulation in which blood passes through the blood vessels, its body
parts connected to system of nerves, every chordate like mouse bears only a single
sex and they have heterotrophic mode of nutrition. Further analysis revealed that
in part (b) (ii), some of the candidates did not understand the demand of the
question as they wrote some parts of the plant as reasons to justify the class to
which bean plant belongs. For example, they wrote; it has root, stem and leaves, it
has flowers, it has seed and it has chlorophyll.

Also in part (c), the candidates were unable to give correct reasons as to why
liverworts and mosses are described as the amphibians of the plant world. Some of
the incorrect responses which were noted from the candidates scripts were;
liverworts and mosses live and grow inside water, they respire by using gills
during gaseous exchange, they have no true roots, stem and shoot, therefore they
cannot manufacture their own food, they have no specified habitat, they have
adapted parts as amphibians, possess stomata opening on the upper epidermis,
they reproduce rapidly by the means of sporulation and leaves are lateral and
wide. These responses imply that, the candidates had difficulties in comprehending
the knowledge in Kingdom Animalia and Plantae. The candidates failed to transfer
the knowledge obtained from classification of animals class particularly,
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amphibian to study the characteristics of liverworts and moss. Extract 1.2 shows a
sample of candidates’ weak responses.

Extract 1.2
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Extract 1.2 shows a sample of responses from a candidate who failed to
give the correct Phylum of mouse and class of bean plant, hence failed to
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justify why mouse belongs to Phylum Chordata and bean belongs to Class
Dicotyledonae. Furthermore, the candidate failed to explain why liverworts
and mosses are described as the amphibians of the plant world.

2.2.2 Question 2: Comparative Studies of Natural Groups of Organisms

The question required the candidates to study Figure 1, and then, to answer the
questions that follow:

[ e

v \,/
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i Y

Figure 1
In part (a), the candidates were required to (i) name the organism, (ii) classify the
organism to division level, and (iii) explain four general and three distinctive
features of the kingdom to which the organism belongs. In part (b), the candidates
were required to (i) identify the parts labeled U, V, W, X, Y and Z, (ii) state three
roles played by the part labeled Y, and (iii) give five ways in which the organism
structurally adapts to its mode of life.

The analysis shows that the question was chosen by 12,967 (53.9%) candidates, of
whom more than half (55.2%) scored from 7 - 11.5 marks. The candidates who
scored from 0 - 6.5 marks were 26.3 percent and 18.5 percent scored from
12 - 18.5 marks. However, none of the candidates scored all the 20 marks allocated
to this question. The data are summarized in Figure 12.
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Scores
m0-6.5

O07.0-11.5
m12.0-20.0

52.8%

Figure 12: The candidates’ performance in question 2.

Figure 12 depicts that more than half (73.7%) of the candidates who attempted
this question scored above 7 marks of the allotted marks. This implies that the
general performance of the candidates was good. The candidates who scored
higher marks demonstrated their competences in classification of the Kingdom
Plantae, particularly in Division Filicinophyta. Therefore in part (a), they
managed to correctly name and classify fern plant to division level. They also
correctly explained the general and distinctive features of the Kingdom Plantae in
which the fern plant belongs. Moreover in part (b), they correctly identified the
parts labeled U, V, W, X, Y and Z as pinna, pinnule, curled young leaf, Rhizome,
adventitious root and frond, respectively and correctly stated the roles played by
adventitious root. However, most of the candidates managed to give few structural
adaptation of fern plant to its mode of life which led them to lose some marks.
Extract 2.1 shows a sample of good responses from one of the candidates.
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Extract 2.1
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Extract 2.1 shows a candidate who was able to name and classify the organism in
Figure 1 to division level and explain general and distinctive features of kingdom
of the organisms. He/she also identified the labeled parts in the given figure and
correctly stated the roles played by part Y.
On the other hand, most of the candidates who performed poorly, failed to provide

the correct answers in almost all parts of the question. There were candidates who
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failed to recognize the organism which was a fern plant. Some of them incorrectly
named the organism as moss plant while others named it as conifers plant. Most
of the candidates also failed to classify the fern plant to class level as they just
mentioned the Class only. Other candidates totally failed to give the taxon in
which fern plant is formally designated. For example, a candidate named Division
Bryophyta instead of Filicinophyta. In addition, the candidates gave incorrect
general and distinctive features of the Kingdom to which fern plant belong. This
was attributed to the fact that the general and distinctive features were
interchanged by most of the candidates’ script and others gave incorrect
responses. Example of such incorrect responses were; the general features of the
kingdom Plantae are undergoes transpiration, undertake guttation, have root for
penetration, have anaerobic respiration, have rhizoids which absorbs water and
mineral salts. In case of the distinctive features of Kingdom Plantae, some
candidates wrote they have adventitious roots, they have sori, they have hyphae,
they have rhizoids, this is for attachment of water and mineral salts, they have
fronds which grow and later develop to become stem which provide strength of
the tree.

Moreover, a good number of candidates in this category failed to identify and
label the parts of a fern plant as the structures were either wrongly lebelled or
interchanged. Furthermore, the roles played by adventitious root lebelled by letter
Y were incorrectly stated. Example of incorrect responses comprise; Y is a place
where reproduction of plant is taking place, photosynthesis taking place,
translocation of food taking place in that region, growth of plants (apical
meristems) and provides cooling effect to the plant.

On the other hand, the candidate in this category were unable to give the correct
structural adaptations of fern plant to its mode of life. Example of such
candidates’ incorrect responses include; “it has small and many rhizoids which
prevent the loss of minerals from soil and it has sporophyte generation which is
dominant than gametophyte generation, hence adapted to survive, mode of
nutrition either autotrophic or heterotrophic and mode of respiration either
anaerobic or anaerobic ”. However, a few of the candidates skipped some parts of
the question implying that they had insufficient knowledge in Kingdom Plantae.
Extract 2.2 shows a sample of the candidates’ weak responses.
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Extract 2.2
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Extract 2.2 continues
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Extract 2.2 shows a sample of weak responses from one candidate who gave
incorrect name of the organism and gave wrong general and distinctive features of
the kingdom Plantae. In addition, the candidate failed to give the roles played by
adventitious root labeled by letter Y.

2.2.3 Question 3:  Growth and Development

In part (2), the candidates were required to describe the location, role and effects of
apical, lateral and intercalary meristems by tabulating their answers using the
following table.

Type of meristem | Location Role Effect

In part (b), they were required to explain the results shown by endosperm, embryo
and total mass curves in Figure 2, which shows relative changes in dry mass of
endosperm and embryo during germination of barley.
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The analysis shows that a total of 17,288 (71.9%) candidates opted for this
question of which 44.6 percent scored from 6.5 - 11 marks and 34.0 percent scored
from 11.5 - 20 marks out of 20 marks allocated to this question. The candidates
who scored from 0 - 6 marks were 21.4 percent. The Figure 13 portrays a
representation of the data.

Scores
m)-6.0
6.5-11.0

m11.5-20.0

Figure 13: The candidates’ performance in question 3.

The data from Figure 13 show that the general candidates’ performance was good
as a total of 78.6 correctly answered this question. The candidates who scored full
marks in this question had enough content knowledge of Growth and Development
in plants. They understood the task of the question as they correctly described the
location, role and effect of apical, lateral and intercalary meristems. They also
correctly explained the results shown by endosperm, embryo and total mass curves
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in Figure 2. Extract 3.1 shows the model of a good responses from one of the
candidates who attempted this question.

Extract 3.1

2, @) Thpe 3 menzkp Lo bn, s—d ola

Tyee & Toul ale ol et

foemslzm i
tocadzd 14

' é‘PlCr“f — Poudl apecied qrM}h/ S | inerezi®

mam-fb_rn __Sl'maf—cra.'mx Jp‘u’un":f LO.AMHrT AN

Yo dove g Mo pl%+ ‘

L-OC_OJ_EJ ‘u:} Seﬁ-dnala.w

i laleral menllatorn] paide | grwih
<tem

o Sdenty 5t plants Lnereate

I 7 Ml

i ’miErEa oy ie)wJZcJ <] o . U424 g0
jud devolspm. 1

onSZnE deod  nodes -
' ‘ ont of olnki lewalic 9

ao 1t otz 'pla:'mt
ey .QE'“ ﬂl 2

[ XX
<= f]¢

59



Extract 3.1 continues
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Extract 3.1 continues
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Extract 3.1 shows a candidate who correctly described the location, role and effect
of apical, lateral and intercalary meristems. Moreover, he/she was able to give
correct explanation of the results shown by endosperm, embryo and total mass

curves.

Candidates who scored average marks, accurately described the location, role and
effects of apical, lateral and intercalary meristems. However, they failed to score
full marks because they gave few undetailed explanation on the results shown by
endosperm, embryo and total mass curves. Others were able to explain the results
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shown by endosperm, embryo and total mass curves on Figure 2 but failed to
describe either the location, role or effect of some meristems hence lost some
marks.

The candidates with weak performance demonstrated lack of sufficient knowledge
of Growth and Development in plants. In part (a), the candidates gave several

incorrect responses including the following:

of the plant

growth of the tree

Type of | Location Role Effect
meristem
Apical meristem | Node of the plant | Increase in width | Primary growth
of the plant of the plant
Stem, root and leaf | Facilitate the | Promote the

growth of the tree

Lateral meristem

Shoots and roots

Increase the length

Primary growth

of the plant of the plant
Stem and roots Distribute mineral | Increase the
salts and | weight of the tree
chemicals
Intercalary All places in the | Fused part of the | Secondary
meristem part of the plant plant growth of the
plant
Leaf and roots Distribute the | Develop different
mineral salts shapes of the leaf

In part (b), some of the candidates wrote unclear explanation on the results shown
by endosperm, embryo and total mass curves in Figure 2. For example, the
following statements were observed in the candidates’ scripts; in embryo seed;
“when the sunlight is introduced to seed tend to dry and loss its water content that
enable to stay for a long time without germination, the total mass; the endosperm
burst and allow the radicle and plumule to emerge in the ground due to enough
matured seed to that has been developed through endosperm stored food and
embryo ”. Other candidates wrote clear but incorrect responses while explaining on
the results shown by endosperm, embryo and total mass curves in Figure 2. For
example, some of responses noted were, on total mass curve; “after sowing, the
mass of the endosperm was increasing rapidly while that of embryo was
decreasing slowly, this led to the decrease in overall total mass in the first week .
On embryo curve; “at the first week the embryo is not yet well adapted to the
environment as it is faced with several diseases before adapting to the
environment. After a time, there is a rapid increase of the embryo because it is well
adapted to the environment. Therefore increase in dry mass”. Other candidates
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were unable to distinguish between the role and effect of the meristems, hence they
interchanged them as shown in extract 3.2. These responses signify that the
candidates with weak performance had insufficient knowledge in Growth and
Development in Plants, particularly in the concepts of meristems and seed
germination. Extract 3.2 shows a sample of weak responses from one of the
candidates.

Extract 3.2
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Extract 3.2 displays a sample of responses from a candidate who gave incorrect
descriptions on the location, role and effect of apical, lateral and intercalary
meristems. He/she also failed to give correct explanation of the results shown by
endosperm, embryo and total mass curves.
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2.2.4 Question 4: Regulation (Homeostasis)

In part (a), the candidates were required to (i) state two main roles of the kidney,
and (ii) complete the Table that summarizes the relationship between excretory
product and the habitat of the representative animal group.

Table 2

Animal Excretory product Habitat

Protozoan

Terrestrial insect

Fresh water bony fish

Marine bony fish

Bird

Mammal

In part (b), the candidates were required to enumerate three symptoms of each of
the following disorders of urinary system in human; (i) bladder infection, (ii)
kidney stone, (iii) kidney gout and (iv) kidney failure.

The data indicate that the question was opted by 12,644 (52.6%) candidates, of
whom 66.9 percent scored from 7 - 11.5 marks. The candidates who scored from
0 - 6.5 were 26.8 percent and 6.3 percent scored from 12 - 18 marks. However,
none of the candidate scored full marks allotted to this question. The performance
is shown in Figure 14.

3 66.9
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§ 60

- 26.8

540 -

= 6.3

£ 20 -

: - &>

&

5 0 ' ' '

R 0-65 7.0-11.5 12.0 - 18.0
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Figure 14: The candidates’ performance in question 4.

Although none of the candidates managed to score all 20 marks, Figure 14 shows
that the candidates’ performance was generally good as about three quarters
(73.2%) of the candidates scored from 7 and above marks of the allotted marks.
The candidates who performed well in this question had sufficient knowledge on
the topic of Regulation, particularly in the aspect of excretory system and
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disorders of urinary system. They demonstrated their understanding of the
contents by correctly stating the roles of the kidney and completing the table that
summarizes the relationship between excretory product and the habitat of the
representative animal in each group. In part (b), most of the candidates correctly
gave the symptoms of the disorders of urinary system in human. However, some
of the candidates gave either few or mixed the disorders of urinary disorders, thus
they lost some marks. Extract 4.1 shows a sample of a candidates’ good
responses.

Extract 4.1
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Extract 4.1 shows a sample of good candidates’ responses. In part (a), the
candidate precisely stated the main role of the kidney and correctly completed the
table by indicating the excretory product and the habitant of the respective group
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of animal. He/she was able to correctly enumerate the symptoms of each of the
given urinary disorders.

On the other hand, some of the candidates who scored lower marks (0 - 6.5) failed
to enumerate the roles played by the kidney. Some of the incorrect responses
observed in the candidates’ scripts include; secretion of useful materials and
removal nitrogenous bases like urea which when allowed to accumulate in body
may cause residual effect. In part (a) (ii), some of the candidates incorrectly
completed Table 2 by either giving wrong excretory product and habitat or
interchange of details in the columns between excretory product and habitat.

In part (b), the candidates provided incorrect responses when enumerating the
symptoms of bladder infection, kidney stone, kidney gout and kidney failure.
Some of the incorrect symptoms were; bladder infection; swelling of the bladder,
pain in leg due to accumulation of water, vomiting, loose appetite of food, pain
stomach, there is burning sensation, symptoms of Kkidney stone; little urine,
severe pain, body weakness, there is thirsty occurring, sometimes small stones
may be observed in the urine passed out, passing out urine which contain the
blood stains, coloured urine, fever: symptoms of kidney gout; frequent urination,
vomiting, feel pain when urination, illness, decrease in the formation of urine and
symptoms of kidney failure; feeling much pain when urinating, there is loss of
appetite, urinate more concentrated urine and low blood pressure. Moreover,
some of the candidates skipped some parts of the question. These responses imply
that the candidates had insufficient knowledge in the topic of Regulation in
Animals principally on the concepts of Excretory systems in Animals. Extract 4.2
shows a sample of the candidates’ weak responses in this question.
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Extract 4.2
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Extract 4.2 shows responses of a candidate who gave incorrect responses in
both parts (a) and (b). He/she failed to state the main roles played by the kidney.
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The candidate also demonstrated poor command of English Language. In
addition, he/she left some parts of the questions unfilled.

2.2.5 Question 5: Genetics

In part (a), the candidates were required to state three feature of DNA which enable
it to: (i) serve as a store of genetic information, (ii) transmit genetic information
accurately. Part (b)(i) of the question required the candidates to carry out genetic
crosses to show the percentage phenotype of blood group of children whose
parents are both heterozygous, the father being blood group A and the mother AB
using appropriate genetic symbols and (ii) state the probability that the parents will
have a child with blood group O.

The analysis indicates that a total of 17,675 (73.5%) candidates opted for this
question and their performance was average as 41.1 percent scored from 0 to 6.5
marks, 41.8 percent scored from 7 to 11.5 marks and 17.1 percent scored from 12
to 19 of 20 marks allocated to this question. There was no candidate who scored all
20 marks. These data are summarized in figure 15.

. ]
£ 70115 | [lais
v o] A
0-6.5 41.1
0 10 20 30 40 50

Percentage of candidates

Figure 15: The candidates’ performance in question 5.

Figure 15 shows that, the candidates’ general performance was average as more
than half (58.9%) of the candidates scored average marks. Some of these
candidates were able to carry out genetic crosses to show the percentage
phenotype of blood group of children, whose parents are both, heterozygous, the
father being blood group A and the mother AB. Also they were able to state the
possibility that the parents will have a child with blood group O. However, some
of them either failed completely to respond to part (a) of the question or stated
few features which enable DNA to serve as a store of genetic information and
accurately transmit of genetic information.
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On the other hand, the candidates who scored high marks were knowledgeable
enough to state the features of DNA which enable it to serve as a store of genetic
information and transmit genetic information. They were also able to correctly
carry out genetic crosses to show the percentage phenotype of blood group of
children, whose parents are both heterozygous. They correctly stated the
probability that the parents will have a child with blood group O. Extract 5.1
shows a typical good response from one of the candidates who attempted this
question.
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Extract 5.1 continues
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Extract 5.1 shows typical good responses from a candidate who managed to state
the features of DNA. The candidate also correctly carried out genetic crosses to
percentage phenotype of blood group of children, whose parents are
rozygous. Furthermore, he/she correctly stated the probability that the

show the
both, hete

parents will have a child with blood group O.

On the other hand, the candidates who scored below 7 marks had insufficient
knowledge in the concepts of DNA and blood groups.
one of the candidates wrote; DNA are made up of five carbon sugar and
phosphate group, have enzymes which help to join the complimentary component
of DNA, possess the nucleotide which store information and in (ii), some
candidates stated that; pentose as a source of energy for movement, DNA is free to
move within the body, it is situated in chromosomes which take part in meiosis
and passed to new cells. In part (b) (i), some of the candidates wrote incorrect
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genotypes for the heterozygous parent. Some of the incorrect genotypes written
were; 11”8, 1414, 1°1”8, AO and AB for blood groups A and AB. These candidates
failed to realize that inheritance of blood groups is determined by gene I, which
has alleles A, B and O and any two of the alleles can occur at a single locus at any
one time. The incorrect written genotypes of the heterozygous parents led to
wrong genotypes of offspring after the crosses and eventually wrong percentage
of phenotypes for the expected blood groups. For examples in part (b) (ii), some
incorrect offspring probability for a child with group O genotypes observed in
candidates’ scripts include; 25% 50% and %/4. Extract 5.2 shows a sample of weak
responses from one of the candidates.
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Extract 5.2 continues
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Extract 5.2 continues
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Extract 5.2 shows a sample of weak responses from a candidate who failed to state
the features of DNA. Also the candidate performed incorrect genetic crosses to
show the percentage phenotype of blood group of children whose parents are both
heterozygous, which led to incorrect probability of the parents to have a child with
blood group O.

2.2.6 Question 6: Genetics

Part (a) of the question required the candidates to explain how the formation of
messenger ribonucleic acid takes place during protein synthesis while in part (b),
the candidates were asked to (i) identify three types of ribonucleic acids and (ii)
describe the structure and location of the identified types of ribonucleic acids.
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The data indicate that the question was opted by 11,004 (45.7%) of the candidates,
of whom 52.2 percent scored from 6.5 - 11.0 marks. The candidates who scored
from 0 - 6.0 were 38.6 percent and 9.2 percent scored from 11.5 - 17 marks.
Nevertheless, none of the candidates scored all the 20 marks. The statistics for this
question is summarized in Figure 16.

5272
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Figure 16: The candidates’ performance in question 6.

As Figure 16 indicates, more than half (61.4%) of the candidates passed the
question by scoring from 6.5 and above of the allocated marks. This trend suggests
that the general performance of the candidates was good. Most of the candidates
demonstrated partial understanding of the content knowledge taught under the
topic of Genetics, particularly protein synthesis. The candidates were able to
identify and describe the structure and location of the types of ribonucleic acids in
part (b). However in part (a), some of them failed to explain how the formation of
messenger ribonucleic acid takes place during protein synthesis. A few of the
candidates managed to give correct answers in almost both parts of the question.
Extract 6.1 shows a sample of good responses from one of the candidates.
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Extract

6.1 continues
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Extract 6.1 continues
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On the other hand, the candidates who scored lower marks were not able to explain
how the formation of messenger ribonucleic acid takes place during protein

Extract 6.1 shows a candidate who was able to explain how the formation of
messenger ribonucleic acid takes place during protein synthesis. In part (b),
he/she identified the types of ribonucleic acids and described the structure and

location of the mMRNA and tRNA.

77



synthesis. Incorrect responses observed in candidates’ scripts were such as;
“messenger RNA takes place during the transfer of information to the all body
parts of an organism, messenger RNA have formed from nucleus of an organisms
and the transfer of information due to the formation carry, messenger RNA takes
place when polymerase enzyme attaches to one end of DNA molecule, it causes
weaking of hydrogen bond more weaking of hydrogen bond, it causes DNA
molecule to produce another strand which is messenger ribonucleic acid . These
responses signify that the candidates lacked knowledge on protein synthesis.

In addition, the candidates in this category failed to identify the correct types of
ribonucleic acids and describe their structure and location. For instance, some
candidates wrote; ribosomal ribonucleic acids has small subunits and large
subunit and are found in the ribosome, messenger ribonucleic acid has small unit
and found in the nucleus, transfer ribonucleic acid has large subunit and small
subunit and found in the cytoplasm. These responses indicate that the candidates
had misconception between ribosome and ribosomal ribonucleic acid. However,
some candidates interchanged the location of messenger RNA and ribosomal RNA.
For example they wrote; messenger RNA is found in the cytoplasm and transfer
RNA is found in the nucleus. Extract 6.2 shows a sample of weak responses from
one of the candidates.
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Extract 6.2 shows weak responses of a candidate who failed to explain how the
formation of messenger ribonucleic acid takes place during protein synthesis. In
part (b), he/she incorrectly described the structure and location of the types of

ribonucleic acids. The candidate described the role of ribonucleic acids instead of
structure.
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2.2.7 Question 7: Evolution

In part (a), the candidates were required to (i) name three theories of origin of life,
and (ii) explain the origin of life based on the theories named in 7(a)(i). In part
(b), they were required to explain the mechanism of organic evolution according
to Lamarck theory and state strengths and weakness of the theory.

The analysis indicates that, the question was attempted by 22,299 (92.7%)
candidates. The candidates’ performance was good as 63.8 percent scored from
11.5 - 20 marks and 29 percent scored from 7 - 11.0 marks. However, 7.2 percent
score 0 - 6 marks out of the 20 marks allocated to this question. Figure 17
summarizes the performance of the candidates in this question.

70 7
60 A
50 A
40 A 28.9
30 A
20 1 7.2
10

Percentage of candidates

0-6.0 7.0-11.0 11.5-20.0
Scores

Figure 17: The candidates’ performance in question 7.

Figure 17 shows that the candidates’ performance was good as a total of 92.8
percent passed by scoring from 7 - 20 marks. The candidates who scored high
marks in this question had good mastery of the content knowledge in the topic of
Evolution, particularly in the concept of Theories of Evolution. They were able to
name the theories of origin of life and correctly explained the origin of life based
on the theories. In part (b), the candidates were able to explain the mechanism of
organic evolution according to Lamarck theory and clearly stated the strengths and
weakness of the theory. Extract 7.1 shows a sample of good responses from one of
the candidates.
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Extract 7.1 continues
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Extract 7.1 continues
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Extract 7.1 shows a candidate who correctly named the theories of origin of life
and explained the origin of life based on the theories. He/she also explained the
mechanism of organic evolution according to Lamarck theory and accurately
stated the strengths and weakness of the theory.

On the other hand, most of the candidates who scored average (7 - 11) marks,
explained the mechanism of organic evolution according to Lamarck theory and
stated some strengths and weaknesses of the theory. However, some of them were
able to name the theories of origin of life but failed to explain the origin of life
based on the theories.
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Furthermore, some of the candidates who scored from O - 6 marks demonstrated
weak mastery of content knowledge in Evolution. Some of the candidates
incorrectly explained the origin of life based on the theories. They incorrectly
wrote; steady state theory states that life on earth created or spontaneous
supported, cosmozoan theory state that life on earth came from the world, special
creation theory state that life on earth supported by the magicians existed. Others
wrote; creation theory state that life on planet earth is the same but the life is
supported by the earth, steady state theory states life on earth cannot support to
origin of human life but life can arise on the planet like earth. These responses
show that the candidates had inadequate knowledge on the topic of Evolution.

In part (b), some of the candidates failed to explain the mechanism of organic
evolution according to Lamarck theory and incorrectly stated the strengths and
weakness of the theory. Some of the incorrect responses about the mechanism of
organic evolution given were; the better adapted organisms in the environment
will survive while those have less adapted character will be eliminated by the
environment thus the weak organisms will outcompeted by the well adapted
organisms. This indicates that the candidates had a misconception between the
idea of Darwin and Lamarck. On the strengths of Lamarck theory, incorrect
responses provided include; it explains of the origin of the parts of body present to
different organisms such as giraffe and ducks, he explains about how organisms
compete from each other for resources. Extract 7.2 shows one of the candidate’s
weak responses.
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Extract 7.2
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Extract 7.2 continues
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Extract 7.2 continues
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Extract 7.2 shows a candidate who incorrectly named the theories of origin of life
and failed to explain the origin of life based on the theories. He/she also
incorrectly explained the mechanism of organic evolution according to Lamarck
theory and failed to state the strengths and weakness of the theory.
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2.2.8 Question 8: Ecology

In this question, part (a) required the candidates to (i) define the term population
explosion and explain three causes of it, and (ii) state five negative consequences
of population explosion. In part (b), the candidates were required to (i) give the
meaning of capture recapture method, and (ii) outline nine procedures used to
estimate population under capture recapture method.

The analysis indicates that the question was mostly skipped as 7300 (30.35%)
candidates attempted it. However, majority (93.7%) scored from 0 - 6 marks and
5.8 percent scored from 6.5 - 11 marks. Only a few (0.5%) candidates scored from
12 - 17 marks. Figure 18 summarizes the performance of the candidates in this

question.
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Figurel8: The candidates’ performance in question 8.

The data from Figure 18 shows that a total of 93.7 percent of the candidates
scored lower marks. Most of these candidates failed to comprehend the meaning
of the term population explosion, as a result their responses on the definition,
causes and its negative consequences were almost incorrect. Examples of
incorrect definition provided on the term population explosion are; Population
explosion refers to the increase of the total number of people in a certain
community; is a collection of living individuals in an area. The candidates also
wrote incorrect causes of population explosion. For example, some of the
candidates wrote; struggle for existence, dangerous organism like pathogen that
kills bacteria, diseases and pests, climate and relief. Some of the incorrect
negative consequences of population explosion include; increase of the
government burden thus the government should increase more money, increase in
street children, and eruption of AIDS/HIV.
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Similarly in part (b), most of the candidates failed to understand the meaning of
capture recapture method as they were not able to give the correct meaning and
explain the procedure used to estimate the population by using this method. Some
of the incorrect definitions of the term capture recapture method, were such as;
refer to the biological species to capture the pests and diseases, for example use
of predators and refers to the method used to scientist by introducing other
organism to feed on them so as to reduce the disturbances on crops. However,
some candidates wrongly outlined the procedures used to estimate population
under the capture-recapture method and others confused the procedures of capture
recapture method with procedures of scientific investigations. For example, the
the candidates wrote; identify the problem to know the source of the problem,
passing through different project book for solution, hypothesis formulation must
formulate different ideas, collection of data to different area on how they say,
data analysis and compare the areas and ideas of yours and majority.

Similarly, there were candidates who wrote procedures for constructing pyramid
of numbers instead of the procedures of capture recapture methods. For example
the candidates wrote; look the number of primary consumers, look the number of
tertiary consumers, look the number of quaternary consumers, look the number of
decomposers. These responses imply that the candidates lacked knowledge in the
ecological methods of estimating population size using capture recapture method.
Extract 8.1 shows a sample of the candidates’ weak response.
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Extract 8.1
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Extract 8.1 continues
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Extract 8.1 shows a candidate who failed to define the term population
explosion and incorrectly explained its causes. He/she wrongly stated the
negative consequences of population explosion. Moreover, the candidate failed
to explain the meaning of capture recapture method and incorrectly outlined the
procedures used to estimate population under capture recapture method.

Despite the poor performance, the candidates who performed well in this question

precisely defined the term population explosion and explained its causes. They

also stated negative consequences of population explosion. In part (b), the

candidates correctly outlined some of the procedures used to estimate population

under capture recapture method. However, majority of the candidates incorrectly
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gave the meaning of capture recapture method which made them to lose some
marks. Extract 8.2 shows a sample of good responses from one of the candidates.

Extract 8.2
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Extract 8.2 continues
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Extract 8.2 continues
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Extract 8.2 continues
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Extract 8.2 shows a candidate who correctly stated the negative
consequences of population explosion. In part (b), the candidate managed to
outline the procedures used to estimate population under capture recapture
method.

ANALYSIS OF THE CANDIDATES’ PERFORMANCE IN EACH TOPIC

The analysis of the performance in different topics indicate that 7 out of 12 topics
which were tested in Biology paper one and paper two had good performance, 3
topics had average performance and 2 topics had poor performance. The topics that
had good performance are; Evolution, Principles of Classification, Coordination,
Growth and Development, Comparative Studies of Natural Groups of Organisms,
Regulation/Homeostasis and Nutrition. However, the topics of Genetics, Cytology
and Transportation had an average performance. On the other hand, the topics of
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4.0
4.1

Reproduction and Ecology had poor performance. Appendix 1 summarizes the
candidates’ performance in different topics in the ACSEE 2017 while appendix 2
compares the performance in the years 2017 and 2016. In the appendices, the
performance in each topic has been regarded as weak (red coloured), average
(yellow coloured) or good (green coloured), if the percentage of the candidates
who scored from 35 percent or above of the marks allocated to the respective
question lies in the interval from O - 34, 35 -59 or 60 — 100, respectively.

CONCLUSION AND RECOMMENDATIONS
Conclusion

The general performance of the candidates in Biology subject was good in ACSEE
2017 as 95.06 percent passed the examination. The analysis of performance in each
individual question indicated that good performance was attributed to such factors
like candidates’ adequate content knowledge, good understanding of question
demand and good drawing skills and good command of English Language.

Although the general performance in Biology is good, further analysis of
performance in each question revealed a wide range of marks with only a few
candidates scoring all the marks allotted to the given questions. Most of the
candidates managed to give some correct information in almost all of the
questions. However, most of the responses provide by majority of the candidates
did not meet the quality of a good response as they missed sufficient details to be
awarded full marks.

Several factors led the candidates fail to score all the marks. Some of these include:
(@) Candidates’ insufficient knowledge on the tested topic which led them to
give incorrect answers. This might have been contributed by:

(i) Failure of the candidates to read books, use internet, online studies,
journals and magazines so as to increase their knowledge.

(if) Lack of ample time to make through revision on all the topics and make
self-evaluation before they sit for the national examination.

(ifi) Lack of enough classroom assessment accompanied by motivation and
feedback from both teachers and parents to promote candidates’
intrinsic and extrinsic motivation.

(iv) Lack of enough laboratory work and field projects.

(b) Failure to identify the demand of the question which caused the candidates to
give wrong answers. Generally, this may have been contributed by:
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(i) Lack of enough preparatory exercises including home works,
assignments, tests and examinations accompanied by immediate
feedback from the teachers so as to promote critical thinking of the
students.

(it) Failure of the candidates to read the questions carefully in order to
identify the question demand before attempting them.

(c) Failure to transfer knowledge obtained in one topic in solving challenging
questions from other topics.
(d) Failure to express themselves using English Language.

Recommendations

Basing on the analysis of the candidates’ responses which revealed that some of

the candidates had insufficient knowledge in the tested topics, failed to identify the

demand of the question and failed to apply the knowledge obtained in one topic to

solve questions from other topics, it is therefore recommended that:

@ For the students to acquire enough content knowledge of the taught topics
the following should be done:

Q) Enough time should be given for self-study and making revision on
what they have been taught so that they recognize their weaknesses
and take corrective measures before they sit for the examination.

(i) Students should be encouraged to read several books, journals and
use internet to supplement what is not well covered in class or are
not well elaborated in the textbooks.

(iii)  Class based assessment should be strengthened to make sure that
teachers provide candidates with enough continuous assessment
such as practical work, assignments and tests accompanied with
feedback in order to reinforce the candidates’ mastery of the content
knowledge and skills in each topic. For example the topic of
Reproduction which had low performance.

(iv)  Biology subject teachers should employ a variety of teaching-
learning strategies, such as integrating theory with practical so as to
motivate the students to learn Biology. For example question 3 in
paper 1 from the topic of Cytology had poor performance because
most of the candidates failed to explain how to test for protein in a
given solution using biuret test.

(V) Teachers should use appropriate teaching and learning methods and
cover the syllabus on time so as to ensure students get enough
knowledge for answering examination questions.
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(b)

(©)

In order to resolve the problem resulting from the candidates’ inability to
identify the demand of the question, students should be:

(1)  urged to read the questions carefully before attempting it.

(i) provided with exercises, assignments, tests and examinations
accompanied with immediate teachers’ feedback to enable the
candidates build up confidence, skills and experience needed for
identifying the demand of the question.

In order to help students improve in English Language, teachers should

encourage students to:

Q) develop the habit of reading various books, articles and different
journals written in English Language.

(i) use English in their subject discussion groups.

(iii)  participate in different discussion and essay writing which are
conducted in English Language.
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The Candidates’ Performance Topic-wise in ACSEE 2017
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Appendix 2

Comparison of the Candidates’ Performance Topic-wise in ACSEE 2016 and
2017
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