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FOREWORD

The Report on Analysis of Candidates’ Item Response in Biology subject in the
Advanced Certificate of Secondary Education Examination (ACSEE) 2016 has
been prepared and issued in order to provide feedback to the candidates, teachers,
parents, policy makers and the public in general, on the performance of the
candidates.

The ACSEE 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 the
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, that 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.
A

Dr. Charles E. Msonde
EXECUTIVE SECRETARY



1.0

INTRODUCTION

The analysis in this booklet is focused on Biology Advanced Certificate of
Secondary Education Examination (ACSEE), 2016 which was done by 20,595
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 2010 Biology syllabus and were set
as per 2011 examination format.

Paper 1 contained eleven (11) questions classified into two sections; namely,
section A and section B. Section A had seven (7) compulsory short answer
questions, each carrying eight (8) marks except question six which carried seven
(7) marks. On the other hand, section B consisted of four (4) essay type questions,
each carrying fifteen (15) marks and the candidates were required to attempt only
three questions.

Paper 2 consisted of 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 20,595 candidates who sat for the
papers, 93.41 percent passed the examination.

The next section of the report analyses the performance of the candidates in each
question. 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 pinpoints some possible reasons for observed performance of the
candidates in each question. In addition, some candidates’ answers have been
extracted and used to exemplify the candidates’ good and weak responses in each
question. It is expected that this report will offer a beneficial feedback to all
educational stakeholders by enabling them to identify the areas where the
candidates have learning difficulties so that they can rectify the situation, for more
success, in the teaching-learning process, and hence achieve best candidates’
performance in the subject.



2.0
2.1
2.1.1

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

In part (a), the candidates were required to draw the structure of a chloroplast and
label any six parts. In part (b), they were required to state three structural
adaptations shown by chloroplast to its role.

The analysis shows that out of 20,595 candidates who attempted this question,
87.7 percent scored from 5 to 8, and 6.6 percent scored from 3.0 to 4.5 marks out
of 8 marks allocated to this question. However, a few (5.7%) scored from 0 to 2.5
marks as depicted in Figure 1.

5.7% Scores
6.6%

m0-25

O03-4.5

mS5 -8

Figure 1: Hllustration of the candidates’ performance in question 1.

The data displayed in Figure 1 reveal that the majority (94.3%) of the candidates
scored 3 to 8 marks. Therefore, the general performance in this question was good.
The candidates who scored 5 to 8 marks in this question, accurately drew the
structure of the chloroplast with all its features such as, double membranes and the
grana, clearly indicated. The labels were also correctly spelt. They also stated all or
most of the required structural adaptations of the chloroplast. Extract 1.1 shows a
sample of a good response from one of the candidates.
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Extract 1.1 show a sample of good response from the candidate who was able to
draw a well labelled diagram of chloroplast and correctly state its structural
adaptions to its role, such as, possession of thylakoids for light absorption.

The majority of the candidates who scored from 3 to 4 marks were able to draw the
structure of the chloroplast and label some parts, but failed to state the structural
adaptations of the chloroplast to its role.

Despite the fact that performance in this question was good, the analysis further
shows that there were a few candidates who scored from 0 to 2.5 marks. Some of
these candidates incorrectly answered some of the parts of the question. For
example, in part (a), some of the candidates incorrectly drew and labelled the
diagram of chloroplast. Some of the incorrect labels included; cell wall or free
ribosomes instead of lipid droplets, chlorophyll instead of starch grain, cytoplasm
instead of stroma, interregnal lamella instead grana, and matrix instead of stroma.
Other candidates used a ruler to draw the structure of chloroplast and the diagram
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looked more like a rectangle instead of a sphere. This indicates that the candidates
had inadequate knowledge on Cytology, particularly in the structure of the
chloroplast.

In part (b), some of the candidates did not adhere to the requirement of the
question. This was evidenced by incorrect responses which focused on the
structures found in chloroplast instead of the structural adaptations of the
chloroplast to its role. Some of the responses include; chloroplast has circular
DNA, has membranous system, has ribosomes, and has double membranes. Other
candidates stated the adaptations of plant cell instead of chloroplast. Such
responses are like; cell vacuole is a site of food storage, has two cell walls which
enclose the cytoplasm for division labour and prevent turgid when it is hypotonic
solution, and it has nucleus which control its activities. All these responses indicate
that the candidates did not understand the requirement of the question. Extract 1.2
illustrates a sample of the candidates’ weak responses.
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Extract 1.2 shows a sample of weak responses from a candidate who drew a plant
cell instead of chloroplast. He/she also stated some adaptations of a plant cell
instead of the chloroplast. An example of adaptation includes the presence of cell
vacuole for food storage.



2.1.2 Question 2: Cytology

In part (a), the candidates were asked to study the molecular formula given below:

R

H:N—— C—COOH
H

The candidates were then required to; (i) give the general name of the given
molecular formula and (ii) state the simplest form of R in the given molecular
formula. In part (b), they were required to state six properties of enzymes.

The statistics show that 100 percent of the candidates attempted this question, out
of which 90.7 percent scored 5 to 8 marks, and 6.8 percent scored 3 to 4 out of
the 8 marks allotted to this question. However, a few (2.5%) scored 0 to 2 marks.
The performance is summarized in Figure 2.

2.5%

Scores

mo-2
o3 -4
m 5-8

Figure 2: Summary of the candidates’ performance in question 2.

From Figure 2 it can be deduced that the general performance of the candidates in
this question was good since 97.5 percent scored from 3 to 8 marks. Most of the
candidates who had good performance in this question demonstrated good
mastery of the concepts taught under the topic of Cytology, particularly in
Organic Constituents of the Cell and Enzymes. In part (a), they were able to give
the general name and state the simplest form of R in the given molecular formula.
In part (b), the candidates correctly stated the properties of enzymes. Extract 2.1
shows a sample of one candidate’s good responses.



Extract 2.1
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Extract 2.1 is a sample of good responses from a candidate who was able to give
the correct general name of the given molecular formula. He/she also stated the
correct properties of enzymes such as; enzymes are globular in shape and they are
highly efficient.

The majority of the candidates who showed average performance, majority failed
to give the general name for the given molecular formula. However, they were able
to state some properties of enzymes. On the other hand, some of these candidates
lost some marks by listing the properties of enzymes without giving explanation.

Conversely, the candidates who showed weak performance failed to correctly
answer all or most of the parts of the question especially in part (a). For example,
some candidates wrote the general name of the formula given as protein, which is
not correct. Other candidates incorrectly named the simplest form of R in the
formula given as alkyl group, methyl group, hydrocarbons amino acids and
alanine. This is an indication that the candidates lacked enough knowledge on
Cytology, specifically on the Organic Constituents of the Cells and Enzymes.

In part (b), some candidates wrote incorrect properties of enzymes such as;
enzymes it spreed the rate of reaction, enzemse stimulated by hormone due to the
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presence of type of food, enzymes are crystalline in nature, enzymes are tasteless,
enzymes are odourless, they are small in size, enzymes provide saliva from salivary
glands, enzymes used as lubricant to lubricate the food for easy swallowing. All
these responses indicate that the candidates were incompetent in knowledge
contents regarding enzymes and their properties. Apart from incompetency in
knowledge contents, some of the candidates had weak performance due to unclear
sentences which they wrote. Extract 2.2 shows a sample one of the candidate’s
weak responses.
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Extract 2.2 shows a sample of responses from a candidate who gave incorrect
responses in part (a). In part (b) the candidate wrote the functions of enzymes such
as conversion of substrates from one form to another instead of properties of
enzymes.

2.1.3 Question 3: Cytology

In part (a), the question needed the candidates to discuss the effect of temperature
on the rate of enzymic controlled reaction and in part (b), it needed them to draw
the structure of ATP molecule and explain how it is formed.

The analysis reveals that candidates’ performance in this question was good as out
of 20,595 candidates who attempted this question, 58.6 percent passed, with 46.7
percent scoring 3 to 4.0 marks and few candidates (11.9%) scored 5 to 7 marks. On
the other part, 41.4 percent scored 0 to 2.0 out of the 8 marks allocated to this
question. However, in this question, none scored all the eight marks. Figure 3
displays the performance.
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Figure 3: Tllustration of candidates’ performance in question 3.

The data from Figure 3 show that a total of 58.6 percent scored 3 to 8 marks. The
few candidates who scored from 5 to 8 marks in this question had adequate
knowledge on Cytology, particularly on enzymes and ATP. The candidates who
scored all the marks were able to give a detailed discussion on the effect of the
temperature on the rate of enzymic controlled reaction, and skilfully drew the
structure of ATP and accurately explain its formation. Extract 3.1 illustrates this
case.

Extract 3.1
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Extract 3.1 continues
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Extract 3.1 continues
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Extract 3.1 shows responses of a candidate who was able to correctly discuss the
effect of temperature on the rate of enzymic controlled reaction. He/she was also
able to give an explanation of ATP formation using ATP ase enzyme and
30.6kJmol’1

On the other hand, the majority of candidates who scored average marks, correctly
discussed the effect of temperature on the rate of enzymic controlled reaction.
However, they failed to draw the structure of ATP and explain its formation.

A few of the candidates with weak performance were incompetent in content
knowledge on the topic of Cytology as they gave incorrect responses. Apart from
incompetency in knowledge content, some of them wrote unclear sentences such
as; if the temperature is raised the enzyme production will be low and this is the
effect of temperature was not to produce the energy in the body because the heat is
the source of energy. These show that the candidates were not conversant in using
English language.

In part (b), the candidates drew an incorrect structure of ATP. For example, some
of the candidates drew the structure of ATP with a hexose sugar (six carbons)
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backbone instead of a pentose sugar (ribose). Also, the majority of the candidates
overlooked the necessary conditions for the formation of ATP such as ATPase
enzyme and energy value 30.6kJmol". Extract 3.2 shows similar weak responses.
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Extract 3.2 shows a sample of weak responses from a candidate who failed to
explain the effect of temperature on enzymic controlled reaction. He/she also drew
a weak diagram of ATP and wrote unclear statements on the formation of ATP.

2.1.4 Question 4: Principles of Classification
In part (a) the candidates were asked to (i) define the term taxonomic hierarchy and
(ii) illustrate the concept of taxonomic hierarchy using man as an example. In part
(b), the candidates were asked to explain four advantages of using artificial system
of classification.

Statistics indicates that a total of 20,595 candidates attempted this question, of
whom 57.5 percent scored from 5 to 8 marks, 30.8 percent scored from 3 to 4
marks and 11.7 percent scored from O to 2.5 out of the 8 allocated marks. These
data are illustrated in Figure 4.
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Figure 4: Tllustration of the candidates’ performance in question 4.

The data from Figure 4 show that the majority (57.5%) of the candidates had good
performance in this question. The candidates succeeded to give the meaning of
taxonomic hierarchy and illustrated the concept of taxonomic hierarchy using man
as an example. They were also able to explain the four advantages of artificial
system of classification. However, the details of their explanation varied. This
implies that, the candidates had good mastery of the content knowledge in

categories of classification. Extract 4.1 shows a sample of good responses from a
candidate.
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Extract 4.1 is a good response from a candidate who correctly stated the
advantages of the artificial system of classification such as stability and less time
consuming.
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On the other hand, the majority of the candidates who scored average marks, failed
to state the meaning of the term taxonomic hierarchy and partially illustrated the
concept of taxonomic hierarchy for a human being. However, the majority were
able to explain at least three out of four asked advantages of artificial system of
classification.

Conversely, a few (11.7%) of the candidates with weak performance provided a
variety of incorrect definitions which did not relate to what was asked. The
responses include taxonomic hierarchy is classification of an organisms according
to the environment, it is the process of transfer of hereditary material such as DNA
within the, it is all environment that surround the man, the study of identification of
unknown the scientific of organism and it is the hierarch which is used to classify
the organism up to class level. All these responses were indicators that the
candidates lacked knowledge of taxonomic hierarchy. In addition, some of the
candidates did not understand the requirement of the question as they tried to
define and explain the concept of taxonomic keys instead of taxonomic hierarchy.
For instance, some of the candidates wrote, taxonomic hierarchy is the knowledge
or tools used by biologists to identify the unknown organisms; deals with the
characteristics that man have height, colour, shape; process of naming an
organisms by using two names. Other candidates had a problem of misspelling the
technical terms. For example, the terms like specie/speciense instead of species and
mammals instead of mammalia were observed in some of the candidates’ scripts.

In part (b), some of the candidates incorrectly explained the advantages of artificial
system of classification. Some of the incorrect explanations were: it helps in
understanding different organisms and their diseases and treatment of organisms;
it is the basis of evolution; it shows the ancestral origin of organism; it is the basis
of the theory of organic evolution; and it is not affected by the change in
environment. These definitions are incorrect as they do not relate to what was
asked. Extract 4.2 shows a sample of candidates’ weak responses.
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Extract 4.2

4 [ FouR ADVANIAGES of ARTIECIAL S LAWFATION
Wb 0ot tie{opg e ~

(0 It lelp To beep organisms Te Thef actual  group -
) (f hefp Te brpow The Sclenfifre rams of -fach organitm  op (i

£ T(c Gloup -

) it hyrf; or If mates -eary for Jctenfrets Te Sludy The chamcbe]
sfres of a gpeciffc  group

() Duwe o arfifical Clas ificetfon

@ Taxonomic hietarch

= That aqw The  procs of Cfcwr?ffw a tiving egapisms of
{he Jame group fp Teic spetife  clas’ or orcler a@(offnﬂ Fo {
Yl ift< ' of glven  Chaadgi  good Rxample bheute fly anc
howgmr ave (o dame  Class byt They gazw c(cuffgpc/ o(rffefm{

() By utng @ God Lxampb a pean To Uwihal The (axonomi
hrecarchy + Y avev human  kong which [are g napees
e  amina - Riédh 2ge ; blacie air  and Sofl Skt

Phtltpo — Whits eye , blace ate  and  hard Skin

dlor€ —  Red eyes | hare fleen

Feltstor — (white eyer, Joft Sefn

« b) “axopomichieraoebsy.
: Human, Ekeings:
cyed Colouv— 4,

o)

R Colou whit_cologcv
nafire of SHEiN A \=2 mE

0o fl Slero bhaxclrken th{fgkm_ “Tarclikr
amina Jley-e Felrs ¢ Pl"fUJP@ -

Extract 4.2 shows a sample of weak responses from a candidate who did not
understand the demand of the question. In part (a) he/she tried to define and
explain the concept of taxonomic keys instead of taxonomic hierarchy, whereas in
part (b), he/she wrote the importance of grouping and naming organisms instead
of advantages of the artificial system of classification.

2.1.5 Question 5: Gaseous Exchange and Respiration

Part (a) of the question required the candidates to state three similarities between
respiration and photosynthesis. In part (b), the candidates were required to explain
what will happen to the rate of respiration if (i) the temperature is raised above
optimal point and (ii) health of an organism is impaired.

Statistics indicate that a total of 20,595 candidates attempted this question. The
general performance was good because the majority (68.2%) scored 3 or more
marks, out of which 35.0 percent scored from 3 to 4.5 marks and 33.2 percent
scored from 5 to 8 marks. On the other part, 31.8 percent scored from 0 to 2 marks
out of the 8 marks allocated to this question, as summarized in Figure 5.
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Figure 5: Candidates’ performance in question 5.
Figure 5 shows that the percentage of the candidates whose performance was good,
average and weak are nearly equal. The candidates who scored 5 to 8 marks in
this question had enough knowledge on the concepts of respiration and
photosynthesis. These candidates succeeded to identify the demand of the question,
as they provided correct responses in most of the parts (a) and (b). Extract 5.1
shows a sample of good responses.
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Extract 5.1 continues
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Extract 5.1 shows a sample of good responses from a candidate who had
sufficient knowledge on respiration and photosynthesis. For example, the
candidate gave correct similarities of respiration and photosynthesis, such as

involvement of electron transfer in both processes.

of the candidates who scored average marks were able to state the
similarities between respiration and photosynthesis in part (a) but failed either

completely or partially to answer part (b) of the question.

A few of the candidates who scored low marks, had insufficient knowledge on
photosynthesis and respiration as they gave few correct points and a variety of
incorrect responses. For example in part (a), such incorrect responses include;
both respiration and photosynthesis use light from the sun so as to take place;
both produce glucose as products during reaction, and both respiration and
photosynthesis occur in the cell. Such responses indicate that the candidates had

insufficient knowledge on photosynthesis and respiration.
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In part (b) (i), some of the candidates gave incorrect answers which did not relate
to the asked question. For example, some of the candidates’ responses were
focused on the effect of temperature on the rate of breathing and energy
production instead of rate of respiration. In part b (ii), the candidates’ incorrect
responses indicated that they had insufficient knowledge on the effect of
temperature and health of organisms on respiration. Extract 5.2 shows a sample of
weak responses.
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Extract 5.2 shows a sample of candidate’s weak responses. The candidate failed
to correctly answer parts (a) and (b) of the question. For example, she/he wrote
that both photosynthesis and respiration are anaerobic respiration.
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2.1.6

Question 6: Transportation

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

Partially permeable membrane
Solution M Aﬂm N

o]

° o OOOAOAOAO
on boaa

o 0 A © A o © Water molecule

A Solute molecule e. g. sugar

Then, they were asked to; (i) mention the solution which has higher water
potential, (ii) mention the solution which has higher solute potential and in (iii)
state the direction in which osmosis will occur. In part (b), the question required
the candidates to state four roles of osmosis in living organisms.

A total of 20,595 candidates attempted this question, of whom 48.6 percent scored
5 to 7 marks while 43.9 percent scored 3 to 4 and only 7.5 percent scored 0 to 2.5
out of the 7 marks allocated to this question. Figure 6 summarizes the data.

Scores
mo-2.5
O3 -4

m5-7

Figure 6: Summary of candidates’ performance in question 6.

The results from Figure 6 indicate that the candidates’ performance in this
question was good. The candidates who scored 5 to 7 marks had sufficient
knowledge on the concept of osmosis. In part (a), they were able to mention the
solution which has higher solute potential and higher water potential. In part (b)
the candidates were able to clearly state most of the roles of osmosis in living
organisms. Extract 6.1 shows a sample of good responses.
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Extract 6.1
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Extract 6.1 continues
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In extract 6.1 the candidate was able to state the roles of osmosis such as, to help
in uptake of water and dissolved mineral salts from the soil.

The candidates who performed averagely, were capable of stating some of the
roles of osmosis in the living organisms but failed to mention the solution which
has a higher solute potential and one which has higher water potential. However,
most of them were able to state the direction in which osmosis will take place.

Nevertheless, the majority of the candidates who failed, had misconception about
osmosis, as in part (a) they showed that osmosis will occur from low
concentration of water to high concentration. In part (b), incorrect responses
which appeared in candidates’ scripts include: osmosis in living organisms helps
in water storage in the plant during dry seasons osmosis enables breathing of air
by an organism hence their survival; osmosis carry genetic materials; carry sex
chromosomes of an individual; osmosis maintain reproductive potential and helps
movement of carbon dioxide in the chloroplast for respiration; and osmosis
maintain the shrinking of the cell. These responses indicate that the candidates
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had inadequate knowledge of what osmosis is. Extract 6.2 shows a sample of
weak responses.

Extract 6.2
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In extract 6.2 the candidate gave incorrect responses in all the parts of the
guestion. He/she also incorrectly used letters A and B which were not in the
guestion to indicate the solution with higher solute potential.

2.1.7 Question 7: Reproduction

In part (a), the question required the candidates to give five differences between
mitosis and meiosis. In part (b), it required them to state two significant aspects of
meiosis process in sexual reproducing organisms.

A total of 20,594 candidates attempted this question, of whom 35.6 percent scored
5 to 8 marks, 35.5 percent scored from 3 to 4.5 marks and 28.9 percent scored 0 to
2.5 marks out of the 8 allocated marks. The summary of the candidates’
performance in this question is depicted in Figure 7.

Scores
mO-2.5
O3-4.35

m5-8

Figure 7: A summary of the candidates’ performance in question 7.
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The data from Figure 7 reveal that, the candidates’ performance in this question
was good as 71.1 percent scored from 3 to 8 marks. The candidates who
performed well had sufficient knowledge on the topic of Reproduction
particularly, on the concepts of mitosis and meiosis, as they clearly gave five
differences between them. Moreover, the candidates successfully stated the two
significant aspects of meiosis process in sexual reproducing organisms. Extract
7.1 shows a sample of one candidate’s good responses.
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Extract 7.1 continues
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In extract 7.1 the candidate was able to give the five differences between mitosis
and meiosis. He/she also managed to state accurately two significance of meiosis
in sexual reproducing organisms such as maintenance of diploid nature of the cell
in an organism.

Most of the candidates who scored average marks managed to give not more than
three differences between mitosis and meiosis in part (a). However, in part (b),
most of them failed to state the significance of meiosis in sexual reproducing
organisms.

Conversely, a few of the candidates who did not perform well in this question
some did not understand the requirement of the question as in part (a) some of the
candidates differentiated between sexual reproduction and asexual reproduction
instead of mitosis and meiosis. For example, some of the incorrect responses
were: in mitosis only one parent is involved whereas in meiosis two parents are
involve; in mitosis no cell combine together while in meiosis cells are combine
together; and in mitosis no formation of zygote while in meiosis there is
formation of zygote. In part (b), some candidates failed to state the significance of
meiosis in a sexual reproducing organism, instead they stated events which occur
in meiosis such as crossing-over and independent assortment. Extract 7.5 shows a
sample of a candidate’s weak responses.
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In extract 7.2 the candidate did not understand the demand of the question
especially in part (a), he/she outlined the differences between sexual and asexual
reproduction instead of mitosis and meiosis. In part (b), the candidate stated
events which occur in meiosis instead of significance of meiosis in sexual
reproducing organisms.

2.1.8 Question 8: Transportation

In part (a), the candidates were enquired to describe with the help of a diagram the
movement of water and mineral salt across the root through the following ways;
(i) symplast (ii) vacuolar and (iii) apoplast. In part (b), they were enquired to
explain five roles of water in plants.

Majority 18,600 (90.3%) of the candidates attempted this question indicating their
familiarity with the topic of Transportation, specifically in plants. Data analysis
revealed that 55.4 percent scored 6 to 10 marks and only 1.9 percent scored 10.5
to 15 marks out of the 15 marks allocated to this question. However, 42.7 percent
scored 0 to 5 marks as indicated in Figure 8.
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Figure 8: The candidates’ performance in question 8.

The data from Figure 8 indicate that more than half (57.3%) of the candidates
scored above 5 out of 15 marks. Thus, the general performance in this question
was average. A few (1.9%) candidates who did well in this question had adequate
knowledge on transportation in plants. Therefore, they were able to correctly
describe the movement of water and mineral salts across the root through
symplast, vacuolar and apoplast. Their descriptions were accompanied with a
correct diagram which gave them more credit. Extract 8.1 shows one candidate’s
sample of good responses.
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Extract 8.1 continues
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Extract 8.1 continues

R by The _fctww.d‘ e pue mley 9 water pladt. |
Wiegud  for sexuad  eproduchon  in Wuks plants Ttia |
medlum __thmugh which  Jpermy. pow prom e mghy reprocluchie

Gty By B Afemole 86 G0 o eame,guﬁ.uWon " T N deen
W mosses, Wysnwartks  and fom plarts duwhg the gamehphyte
dtage.

B gomunation g seeds. imbibition _wades whith_peeo
the dJeed  tartugh  the nu'mﬂu.‘.m usd tv dylten the testa and
(g & o bumi dbiasing e embogp alve wottr & wetol for
hydly sis o voHvug Jood  subvaty te gwduu. ey aacl
ruvhriands -

N moger meany Ay g port . th the xplom ond
phvem . tHly n_walr thod  oodesials te e hans ported Qs¢
clissotoeol . Evonjpts : Subrmse  S0Wkiw in. the phloem oad mitwsmal
Jath  dhasowed 1 woder  an the  xylem . veatels:

Wt for versus  physiclogrtal - prtus  duth  aa
phetosynthess  olwrng  ohilolydin o telase HT, O and
iehmins. Mao @ meclitn  through whith _clijyerent process
feakes  plouce

Woker prvidey tugiolily te o plant giung i
Support ('e,.)!zwo,uy th hby) angd  alee for stamarel opening
andd  closing by e gusrd euls. This  movement &) woker
Contges  oldo  Trarwpirerlion. pult witt  whweh oty 0
ConfAnsuws oo o wolw  from the geil W e _abhmesphert
tavouah  the puaoudd ¢

In extract 8.1 the candidate used a diagram to describe the movement of water and
mineral salt across the root through the symplast, vacuolar and apoplast ways.
Also, he/she correctly explained the roles of water in plants such as
photosynthesis, support and seed germination.

Some of the candidates who scored average marks, were able to describe the
movement of water and mineral salt across the root through symplast, vacuolar
and apoplast. However, they did not use a diagram as required by the question,
thus they lost the marks allocated for the diagram. Others drew the structure of
xylem instead of root and indicated the movement of water and mineral salts up to
the stem. However, in part (b), they were able to explain at most, three correct
roles of water in plants.
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On the other hand, the few candidates who showed weak performance in this
question failed to describe the movement of water and mineral salt across the root
through symplast, vacuolar and apoplast ways. In part (a), incorrect responses
such as: in symplast way water is moving through plasmodesmata; in vacuolar
way water from vacuolar through apoplast and symplas, symplast is the
movement of water through parenchyma upward the plants; vacuolar is
movement of water and mineral through vessels such as phloem and xylem and
apoplast movement of water and minerals is across companion cells and
tracheids were observed in some of candidates’ scripts. These responses signify
that the candidates had insufficient knowledge on the topic of Transportation
especially in plants.

In part (b), some of the candidates were able to explain one to two out of the five
asked roles of water in plants. Incorrect responses which were observed in some
of the candidates’ scripts include: in solvent water are used to solvent of molecule
in plants; prevent falling of leaves and water help the plant to be wet and protome
the growth of the plant. Extract 8.2 shows similar weak responses.
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Extract 8.2 continues
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In extract 8.2 the candidate used irrelevant diagrams to describe the movement of
water and mineral salts across the root. Also, he/she wrote unclear statements
concerning the role of water in plants such as protome the growth of plants.
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2.1.9 Question 9: Cytology

The candidates were required to study the following Figure 2:
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Figure 2

Then, in part (a) they were required to (i) identify the cell and (ii) name the parts
labelled A, B, C, D, E, F and G. In part (b), they were required to outline five
differences between the cell in Figure 2 and a trypanosome cell.

This question was opted by 63.1 percent, where by 40.6 percent scored from 5.5
to 10 marks, 39.6 percent scored from 0 to 5 marks and 19.8 percent scored from
10.5 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’ performance in question 9.
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The data from Figure 9 reveal that the performance of the candidates was good
since out of 12,986 (63.1%) candidates who attempted this question, 60.4 percent
scored 5.5 marks or above. This indicates that most of the candidates had
adequate knowledge of the types of cells in the topic of Cytology. The candidates
who scored all (15) marks managed to identify the cell and correctly named the
labelled parts. In addition, they were able to differentiate bacterial cell from a

trypanosome cell. Their responses were clearly elaborated and well structured.
Extract 9.1 shows a sample of good responses.

Extract 9.1
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Extract 9.1 shows a sample of good responses from a candidate who was able to
identify the cell as bacterial cell and correctly named the required labels. He/she
also correctly differentiated a given cell from a trypanosome cell.
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The candidates with average performance were able to identify the cell and
correctly named the labelled parts. However, they didn’t manage to give more
than two differences between the cell given and trypanosome cell.

On the other hand, most of the candidates who showed weak performance in this
question, incorrectly identified the cell in part (a) (i) of the question and as a result
they were unable to name the labelled parts. A variety of guess answers for the
name of the cell were such as; euglena, plasmodium, Bacteriophage,
Plasmodesmata, paramecium or ciliophora. In part (a) (ii) incorrect names which
were given for a part labelled A include: Cilia, flagella, cell wall, and cell
membrane instead of pili. A part labelled B was named as cell membrane instead
of cell wall; part G as vacuole, cytoplasm, nucleus, endospore, lysosomes, or
ribosomes instead of plasmid, and part F was labelled as capsid instead of food
reserve.

In part (b), some of the candidates failed to understand the requirement of the
question since they wrote the differences between animal and plant cells instead
of the differences between bacteria and trypanosome cells. Others lacked
sufficient knowledge as they wrote incorrect differences such as: bacteria possess
villi for movement while trypanosome cell have one flagella for movement;
bacteria have flagella while trypanosoma do not have flagella; and bacteria have
DNA while trypanosome have no DNA. Extract 9.2 shows such weak responses.
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Extract 9.2 continues
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Extract 9.2 shows a sample of weak responses from the candidate who failed to
identify the cell, name its parts and differentiate it from a trypanosome cell. For
example, he/she wrote euglena cell have microvilli and trypanosomes has no
microvilli, as a difference between euglena and trypanosome cells.

2.1.10 Question 10: Transportation

The candidates were asked to use the diagram to describe how the structure of
cardiac muscle is adapted to its function.

The statistical analysis reveals that this question was the second most chosen as a
total of 16,994 (82.5%) candidates attempted it. However, it was the weakest
performed question as more than three quarters (81.2%) failed, with 5.6 percent
scoring a zero mark and 75.6 percent scoring from 1 to 5 marks. Very few (2.0%)
scored from 10.5 to 14.5 marks out of the 15 marks allocated to this question, and
none scored all (15) marks as summarized in the Figure 10.

33



Scores

O -5

0s5.5-10

m10.5-14.5

Figure 10: A Summary of the candidates’ performance in question 10.

The data from Figure 10 reveal that, the majority (81.2%) of the candidates scored
low (0-5) marks. The majority failed to describe how the structure of cardiac
muscle is adapted to its function. In addition, some of the candidates lacked
drawing skills as they drew diagrams which did not represent at all the structure
of cardiac muscle. Most of the incorrect diagrams which were drawn lacked
longitudinal and cross striations. Moreover, a good number of the candidates
failed to describe the adaptations of cardiac muscle. Whenever descriptions were
given, they were undetailed or incorrect. Examples of such incorrect descriptions
include: the heart has gely like structure for preventive abrasion and friction; do
not have nerve impulse therefore have not fatigue to perform our function;
presence of contractile protein that enable the contraction of the nucleu;, possess
microvilli to increase surface area; and made up of smooth muscle which are help
easy in contraction. These responses signify that the candidates lacked enough
knowledge in the topic of Transportation, specification structure and adaptations
of mammalian heart. Extract 10.1 shows the typical weak responses.
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Extract 10.2 continues
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Extract 10.1 shows responses of a candidate who drew an incorrect diagram of
cardiac muscle. He/she also gave incorrect description of its adaptation to its
work such as cardiac muscle work only in the heart organ.

A few (2.0%) candidates who scored from 10.5 to 14.5 marks in this question
were able to describe the structure of cardiac muscle and the adaptation to its
function. Also, they supported their responses with a correct diagram of the
cardiac muscle. Moreover, their responses were clear and well organised.
However, they failed to score full (15) marks because they gave fewer than the
required adaptations of the cardiac muscle. Extract 10.2 is a sample of a
candidate’s good responses.
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Extract 10.2
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2.1.11

Extract 10.2 continues
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In extract 10.2, the candidate was able to describe the structure of cardiac muscle.
He/she gave most of the required adaptations of the cardiac muscle such as
presence of cross and longitudinal striations, which confer strength to the heart.
He/she also had good drawing skills.

The candidates who scored from 3 to 7 marks missed some points due to few
labels of the structure of the cardiac muscle or few points/undetailed descriptions
of the structure of the cardiac muscle.

Question 11: Cytology

In part (a), the candidates were required to name the chemical composition of
proteins. In part (b), they were required to explain six categories of protein based
on their functions.

The data indicate that a total of 13,209 (64.1%) candidates attempted this question
and their performance is as shown in Figure 11.

Scores
m0-5

05.5-10
m10.5-15

Figure 11: The candidates’ performance in question 11.
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The data from Figure 11 reveal that the majority (41.9%) of the candidates scored
from 10.5 to 15 marks, 36 percent scored from 5.5 to 10 marks and 22.1 percent
scored from 0 to 5 marks out of the 15 marks allocated to this question. The data
indicate that the performance in this question was good.

The candidates with good performance demonstrated good understanding of the
topic of Cytology. Thus, they accurately named the chemical composition of
protein, and correctly explained six categories of protein based on their functions.
Extract 11.1 is a sample of a candidate’s good responses.
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Extract 11.1 continues
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Extract 11.1 continues
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In extract 11.1, the candidate correctly named the chemical composition of protein
such as carbon, hydrogen, oxygen and nitrogen. Also, he/she explained six
categories of protein based on their functions.

Although some of the candidates managed to score full marks in this question,
others scored average marks because they were able to answer some parts of the
question. For example, some of the candidates correctly answered part (a), and
gave two to three points for part (b).

On the other hand, the candidates who showed weak performance in this question,
in part (a), they gave a variety of incorrect answers which reveal that they had
insufficient knowledge of the composition of protein. Examples of answers which
were observed on candidates’ scripts to list a few include; protein is composed of
amino acid, phospholipid, carbohydrate, cholesterol, R- group, organic base,
water, amine group, carbon dioxide, carboxylic acid and ATP all of which are
incorrect. In part (b), some of the candidates did not understand the requirement
of the question as they wrote the functions of the protein in the body of living
organisms instead of explaining six categories of protein based on their functions.
For example, responses such as protein increase growth, protein protects different
organs appeared on candidates’ scripts. Others wrote responses which did not
relate to the asked question. Extract 11.2 is an example of those weak responses.
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Extract 11.2

M. o Chems cedd Cﬂﬁﬂp@im vE Pnj}uﬂj i

Weetd Arr i:mﬂv bula&m prfremn { Uery Lmpurt
ant B biereem Livﬂ‘lq ayanl -

The ASU suimy a.m-ElJnﬂ wﬁcqurfej e
locuaeed on theor ﬁincllﬂm&,

pnﬁg.m e b reelieey ety bw: Due
b Mo g prvhd Y veny unpuptont e Lo
N ovndm | beeoise ¥ Cadel e Man  |aaw or
pane)_he Jthe Suffer _mathubitin w that G or
Ing_ o pun cpn

14 Priteet bocﬁy Q-‘?{asz}’ U’JP&U’W D corelmey
b o (PM?-JI LS uem/ W’\me_ml' heauide #FMT
Lotk pnowen If qu a_wWand wo nd be dior

G alintor proked -

mw'ﬂf)u T O b beooge
Jume  OF enlyomed e contu) J"Y P censf
that lad  the priun 8 work well gnd b
Yecbioer frdor UE  bedy building

[t 0 glutle in Wil Due fo fho g M
beeotse  gume  OF PO g godole (0 welu beeq
Lde  of fher Choamder, and piftein it lead tha
Leorye Prblems F tan At b fundnam (o thot
L-f a/rnumfur ﬁmd‘fw

U Uq}ep_ﬂ mmmﬁ‘! an{oddxf'bl.ue
b il U hue beccow  pancon el b Jhre
erwrgy  ond  gedua the  janly bl fLftLe
(‘J-éc(' 1t cl@ewder So f.ﬁg.lj* 7 coum vy ya
frnctn v e cnevgy )

Extract 11.2 shows a sample of weak responses from the candidate who
explained the roles of protein as protection of body and reduction of malnutrition,
instead of classifying proteins based on their function.
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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 give five reasons to justify the Class to
which the cockroach belongs, whereas in part (b), they were required to explain
with examples seven advantages of insects to human beings.

A total of 19,910 (96.7%) candidates attempted this question and their performance
was good as the majority (56.9%) scored from 7 to 11.5 marks, 28.2 percent scored
from 12 to 20 marks, and a few (14.9%) scored from 0 to 6.5 marks out of 20
marks allocated to this question. These data are summarized in Figure 1.
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0-6.5 7-11.5 12-20
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Percentage of Candidates

Figure 1: The candidates’ performance in question 1.

Figure 1 shows that the candidates’ performance was good as the majority (85.1%)
passed the question. The 28.2 percent of candidates who performed well had
adequate knowledge on the topic of Comparative Studies of Natural Groups of
Organisms. In part (a), some of them managed to give the distinctive
characteristics to justify that the cockroach belongs to the Class Insecta. In part (b),
they were able to clearly explain, with examples, the advantages of insects to
human beings. However, the majority of the candidates scored average marks
because they either gave a few points to justify that the cockroach belongs to the
Class Insecta or they did not give examples of insects which are useful to human
being. Extract 1.1 shows a sample of good responses from one of the candidates.
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Extract 1.1
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Extract 1.1 continues
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Although, the majority of the candidates managed to score average marks, few of
them performed weakly in this question as they lacked knowledge on
characteristics of Class Insecta. In part (a), most of the candidates failed to
identify the Class to which the Cockroach belongs. Others failed to explain why

In extract 1.1 the candidate gave correct justification as to why the cockroach
belongs to Class Insecta. In addition, the advantages of insects to human beings,

and examples such as provision of honey by honey bee were also correct.
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cockroach belongs Class Insecta. Some candidates also confused the characteristic
features of Class Insecta with other taxa of organisms. For example, the following
misconceptions were observed on some of the candidates’ scripts: Have cell wall
made up of cellulose; and they have asexual reproduction by means of binary
fission, which are characteristics features of Kingdom Plantae and Monera
respectively. These responses imply that these candidates had inadequate
knowledge of Comparative Studies of Natural Groups of Organisms. The
responses also equally imply that, the candidates did not make thorough revision
to comprehend the characteristics of the Classes to which different organisms
including the cockroach belong.

In part (b), some of the candidates failed to differentiate insects from other
organisms. This was evidenced by their incorrect responses such as: insects can be
agent of diseases like malaria e.g plasmodium; cause food spoilage e.g. termite;
improve soil fertility through burrowing e.g health worm; used in fermentation e.g
bacteria; and cause diseases to human e.g. mosquito. Also, some of the candidates
failed to identify the demand of the question as they wrote the characteristics of
Class Insecta instead of the advantages of insects to the human being. In addition, a
few of the candidates misspelt biological terminologies such that, the Class Insecta
was incorrectly written as Class Insecter; Class Insects; or Class Insector. These
responses imply that the candidates had difficulties in comprehending the
biological terminologies. Extract 1.2 shows a sample of candidates’ weak
responses.
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Extract 1.2
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Extract 1.2 shows a sample of responses from a candidate who failed to give the
characteristics of Class Insecta. He/she also failed to explain the advantages of
insects to human beings. In addition, the candidate gave incorrect examples of
insects.
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2.2.2 Question 2: Comparative Studies of Natural Groups of Organisms

The question demanded the candidates to use diagrams and one example in each
case to classify bacteria on the basis of their morphology.

The data indicate that the question was opted by 18,824 (91.4%) of the candidates,
of whom 39.7 percent scored from 7 to 11.5 marks and 30.5 percent scored from O
to 6 marks. However, 29.8 percent scored from 12 to 20 marks out of 20 marks
allocated to this question. This trend indicates that the general performance of the
candidates in this question was good. Figure 2 summarizes the performance.

Score

m0-6
o7-11.5

m12 -20

Figure 2: The candidates’ performance in question 2.

The Figure 2 shows that the candidates’ performance was good as a total of 69.5
percent scored 7 to 20 marks in this question. The candidates who performed well
had enough knowledge on the Kingdom Monera, particularly on the classification
of bacteria based on their morphology. In addition, they had good drawing skills.
Therefore, they managed to classify/group the bacteria, draw their structures and
give example in each group. Extract 2.1 shows a sample of good responses from
one of the candidates.
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Extract 2.1 continues
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Extract 2.1 shows a sample of a candidate’s good responses. The candidate was
able to classify bacteria based on their morphology. He/she was also able to use
diagrams and one example to illustrate the answers. In addition, he/she had good
drawing skills.

The candidates with weak performance in this question, identified a few types of
bacteria based on their morphology but failed to give examples while some failed
to draw their diagrams. The responses imply that these candidates had insufficient
knowledge on the structures of bacteria.

In addition, a good number of the candidates in this category failed to understand
the demand of the question. For example, some of them drew the structure of
bacteria and described the function of each part. Others drew a growth curve of
bacteria and labeled the growth phases such as; lag phase, stationary phase and
decline phase. Also, some of the candidates classified bacteria according to gram
stain test instead of their morphology.

Moreover, misspelling scientific terminologies was paramount as the candidates
failed to understand that the names of bacteria are technical and therefore must be
written with correct spelling. For example, some candidates wrote Commas
instead of comma, Baccili instead of Bacilli and Spirila instead of Spirilla. The
misspelled biological terminologies distorted the world wide scientifically agreed
names. Extract 2.2 shows a sample of the candidates’ weak responses.
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Extract 2.2 shows a sample of weak responses from a candidate who wrote
incorrect names of bacteria. Also he/she drew irrelevant diagrams.

2.2.3 Question 3: Regulation (Homeostasis)
In part (a), the candidates were required to explain four major roles of the kidney
whereas, in part (b) they were required to describe the structure of mammalian
nephron.

The analysis shows that a total of 15,003 (72.9%) candidates chose this question,
of which 40.1 percent scored from 7 to 11.5 marks and 32.4 percent scored from
12 to 20 marks out of 20 marks allocated to this question. The candidates who
scored 0 to 6 marks were 27.5 percent. Figure 3 gives a representation of the data.
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Figure 3: Tllustration of the candidates’ performance in question 3.

The data from Figure 3 show that the candidates’ performance was good as a total
of 72.5 percent passed in this question. The candidates who performed well in this
question had enough knowledge on the topic of Regulation (Homeostasis). They
were able to explain the major roles of the kidney and describe the structure of the
mammalian nephron. Extract 3.1 shows the candidate’s good responses.
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Extract 3.1 continues
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Extract 3.1 continues
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In extract 3.1 the candidate managed to explain four major roles of the
kidney such as removal of waste products. He/she also gave the correct
descriptions of the structure of the mammalian nephron such as Loop of
Henle and convoluted distal tubule.

Some of the candidates, who showed average performance, were able to respond
accurately in describing the structure of the mammalian nephron. However, they
failed to score full marks because they gave few undetailed explanations on the
major roles of the kidney. Others were able to explain the roles of the kidney but
failed to describe the structure of mammalian nephron.

Some of a few candidates with weak performance explained only two roles of the
kidney while others failed to identify the requirement of the question as their
explanations were focused on the functions of the liver instead of the kidney. For
example, some of the candidates explained about the detoxification and
deamination processes. In part (b), some of the candidates described the
ultrafiltration and selective absorption processes which are the functions of the
nephron instead of describing the structure of nephron. Others drew the structure
of Bowman’s capsule which is just a part of nephron. Extract 3.2 shows a sample
of weak responses from one of the candidates.
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Extract 3.2 displays a sample of responses from a candidate who failed to
explain the major roles of the kidney.
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2.2.4 Question 4: Regulation (Homeostasis)

In this question, the candidates were asked to explain different ways used by
endotherms to keep their body temperature constant.

The analysis shows that the question was chosen by 16,738 (81.3%) candidates, of
whom 43.7 percent scored from 7 to 11.5 marks and 38.9 percent scored from 12
to 20 marks. Only a few (17.4%) scored from 0O to 6.5 out of the 20 marks allocated
to this question. This indicates that the general performance of the candidates in
this question was good and is indicated in Figure 4.

Score
mO-6

o7-11.5

m12 -20

Figure 4: The candidates’ performance in question 4.

Figure 4 shows that the candidates’ performance was good. The candidates who
performed well (scored 12 - 20 marks) demonstrated good understanding in a
topic of Regulation, particularly in the aspect of temperature regulation. They
were able to explain different ways used by endotherms to keep their body
temperature constant; at high and low temperatures. Extract 4.1 shows a sample of
a candidate’s good responses.
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Extract 4.1 continues
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Extract 4.1 shows a sample of good candidate’s responses. The candidate gave
precise explanations of different ways used by endotherms to keep their body

temperature constant such as erection of hair erector muscle in cold and sweating
in hot environment.

The candidates with average performance were able to explain some ways used by
endotherms in cold and hot temperature environment. However, their responses
were not detailed.

On the other hand, some of the candidates with weak performance gave few
points on the mechanisms used by endotherms to regulate their body temperature
but they did not explain the points. Others failed to meet the demand of the
question as their responses were focused on methods of losing and gaining heat,
such as radiation, convection, conduction and evaporation, instead of ways of
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maintaining constant temperature in endotherms. Others interchanged the
mechanisms of regulation of temperature in the cold environment with that of the
hot one. Extract 4.2 shows a sample of the candidates’ weak responses in this

question.

Extract 4.2
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Extract 4.2 continues
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Extract 4.2  shows responses of a candidate who did not understand the
requirement of the question. He/she explained cooling mechanism as
drinking a lot of water instead of mechanisms of maintaining temperature.

2.2.5 Question 5: Growth and Development

In part (a), the candidates were renquired to explain the types of growth namely;
(i) intermittent (ii) allometric (iii) isometric (iv) limited and (v) unlimited, and
give one example in each case. In part (b), the candidates were enquired to state
the roles of (i) water, (ii) air and (iii) optimum temperature in seed germination.

The analysis indicates that a total of 19,202 (93.2%) of the candidates opted for
this question and their performance was good. The majority (64.4%) scored from
12 to 20 marks and 25.1 percent scored from 7 to 11.5 marks out of 20 marks
allocated to this question. The candidates who scored from 0 to 6.5 marks were
10.5 percent. These data are summarized in Figure 5.

59



100.00 -
90.00 -
80.00 ~
70.00 - 64.4
60.00 -
50.00 A
40.00 4
30.00 A 25.1
20.00 +

Percentage of Candidates

10.5

10.00 A

0-6.5 7-11.5 12-20
Scores

Figure 5: A summary of the candidates’ performance in question 5.

Figure 5 shows that, the candidates’ performance was good as the majority
(64.4%) of the candidates scored high (12 to 20) marks. These candidates were
knowledgeable enough to explain each type of growth and give correct examples.
In addition, they were able to state the roles of water, air and optimum
temperature in seed germination. Extract 5.1 shows a sample of one of the
candidates’ good responses.
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Extract 5.1 continues
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Some of the candidates, whose performance was average, were able to explain the
of growth and stated at least the roles of two factors affecting seed
germination. Others were able to state a few roles of water, air and optimum

types

Extract 5.1 shows a sample of responses from the candidate who managed to
explain the types of growth and gave correct examples. Also, the responses given
regarding the roles of water, air and optimum temperature in seed germination

are correct.

temperature in seed germination.

On the other hand, the candidates with weak scores (0 — 6.5 marks) had
insufficient knowledge on the concept of growth. For example, some of them
explained limited growth in different incorrect ways such as: growth which has no
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end; the type of growth patter with different measure; and the growth where by
part of organisms work together. In part (b), some of the candidates gave
irrelevant responses. For example, regarding the role of water in seed germination,
responses such as: water is source of food for seed; water for washing seed; and
water for scarification of the seed were observed in some of the candidates’
scripts. Also, incorrect roles of air which were written include: to support
secretion of enzymes for seed growth; to maintain humidity within the period of
growth; and to gives strength and conducive environment for growth. These
responses reveal that the candidates lacked enough knowledge of the roles of
different factors in seed germination. This may have resulted from ineffective
practical activities during learning process of the topic of seed germination and
plant growth. Extract 5.2 shows a sample of weak responses from one of the
candidates.

Extract 5.2
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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 lacked
knowledge of growth patterns and seed germination. He/she explained allometric
growth as growth pattern with different measure.

2.2.6 Question 6: Genetics

The candidates were given information that in guinea pig (Cavia) there were two
alleles for hair colour that is black and white, and two alleles for hair length that is
short and long. In a breeding experiment, all F; phenotypes produced from a cross
between pure breeding short-black-haired and pure breeding, long-white-haired
parents, had short black hair.

The candidates were asked to (a) state which alleles were dominant and give
reasons for the answer, (b) use the cross diagrams to show both F; and F; results.

The analysis shows that this was the least chosen question as 11,402 (44.6%)
candidates attempted it. However, 65.0 percent of them scored from 12 to 20
marks and 25.6 percent scored from O to 6 out of 20 marks allocated to this
question. The candidates who scored from 7 to 11.5 marks were 9.4 percent. The
performance of the candidates in this question is also shown in Figure 6.
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Figure 6: A summary of the candidates’ performance in question 6.

Figure 6 shows that, the candidates’ performance was good as the majority (65%)
scored from 12 to 20 marks. The candidates who performed well demonstrated
good mastery of the content knowledge taught under the topic of Genetics,
particularly Mendelian principle of inheritance. In part (a), they were able to state
with reason the dominant alleles. In part (b), they were able to carry out F; and F,
crosses with all steps clearly shown. They also managed to illustrate that two pairs
of characteristics while combining in F; separate and behave independently from
one another in the subsequent generation. 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 responses of a candidate who performed well in this question.
The candidate was able to identify with reasons the dominant characters which are
short and black. He/she also correctly carried out crosses to show the formation of
F, and F..

The candidates who scored average marks, in part (a) of the question were able to
state the dominant alleles. However, in part (b) some of the candidates skipped
some steps, while carrying out crosses to show the formation of F; and F;
generations. This made them to lose some marks.

The candidates who had weak performance lacked knowledge on the concept of
independent assortment (Mendel’s second law of inheritance) in Genetics as they
wrote incorrect reasons to justify their answer in part (a). For example, one
candidate wrote; short black haired is dominant than long white haired due to
expression in the pair. In part (b), some of the candidates managed to carry out
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crosses to show the formation of F; but not F, generations. Also, some of the steps
shown by these candidates were incorrectly labeled. For instance, one of the
candidates labeled the gametes as phenotypes. Also, some of the candidates used
two different letters to indicate one character, contrary to genetic principles for
drawing diagrammatic crosses which require a character to be represented twice by
the same letter. A capital letter represents the dominant character, while the lower
case letter represents a recessive character. For example, for hair colour they
wrote; “B = Black, W= White” instead of B = black (dominant) and b = white
(recessive). Some of the candidates used sex chromosome to represent the alleles
of characters instead of BB for dominant alleles and bb for recessive alleles. For
example, they wrote “XX = short black hair and xx = long black hair”. Extract 6.2
shows a sample of weak responses from one of the candidates.

Extract 6.2
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Extract 6.2 continues
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Extract 6.2 continues
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Extract 6.2 shows a weak responses of a candidate who failed to carry out crosses
to show the formation of F; and F,. He/she used same letters (XX/xx) to represent
two different characters, which are height (short and long) and colour (black and
white).

2.2.7 Question 7: Ecology

The question required the candidates to explain how different abiotic factors
affect the population distribution.

The analysis indicates that, this question was attempted by 19,918 (96.7) of the
candidates. The candidates’ performance was average as majority (47.4%) scored
0 to 6.5 marks and 39.2 percent scored from 7 to 11.5 marks. However 13.4
percent score 12 to 20 marks out of the 20 marks allocated to this question. Figure
7 summarizes the performance of the candidates in this question.
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Figure 7: A summary of the candidates’ performance in question 7.

Figure 7 shows that the candidates’ performance was average as a total of 52.6
percent passed by scoring from 7 to 20 marks. The candidates who performed well
in this question had good mastery of the content knowledge and good essay writing
skills. They were able to explain how different abiotic factors affect the population
distribution as Extract 7.1 shows.
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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 sample of a candidate’s good responses. The candidate had
enough knowledge on the topic of Ecology. He/she gave correct explanation on
how different abiotic factors such as soil texture, wind and topography affect the
population distribution.

Most of the candidates who scored average marks, explained a few factors
affecting population distribution. In addition, their explanations were not detailed.

On the other hand, the candidates who had weak performance wrote varieties of
incorrect responses which do not relate with what was asked. Such responses

72



include; HIV, gonorrhea, increase in number of living things, decrease in
consumers and decomposers.

These responses indicate that the candidates lacked knowledge of Ecology,
specifically on abiotic factors and their effects on distribution of living organisms.
Extract 7.2 shows a sample of one candidate’s weak responses.

Extract 7.2
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Extract 7.2 continues
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In extract 7.2 the candidate explained how biotic factors affect the population
distribution instead of abiotic. He/she explained factors such as increase in
population size and increase in consumer and decomposers.
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2.2.8 Question 8: Ecology

The question needed the candidates to describe types of communities (biomes) and
their global distribution.

The analysis indicates that this question was attempted by 19,359 (94.0%) of the
candidates. However, majority (56.1%) scored from O to 6 marks and 37.7 percent
scored from 7 to 11.5 marks. Only a few (6.2%) candidates scored from 12 to 20
marks. The performance of the candidates in this question is also summarized in
Figure 8.
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Figure 8: A summary of the candidates’ performance in question 8.

The data from Figure 8 show that a total of 43.9 percent of the candidates scored
from 7 to 20 marks. The candidates who scored full marks in this question had
good knowledge of Ecology, especially on population dynamics. These candidates
were able to describe types of biomes. Extract 8.1 shows a sample of good
responses from one of the candidates.
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Extract 8.1
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Extract 8.1 continues
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Extract 8.1 is a sample of responses from the candidate who described the
types of biomes such as equatorial, tropical and desert biomes.

Some of the candidates who scored average marks, were able to describe the types
of biomes but failed to describe their global distribution, whereas others described
the types and location but failed to identify the organisms found in each biome.

On the other hand, a few of the candidates who showed weak performance gave
varieties of incorrect descriptions which did not reflect what was asked. For
instance, some of the candidates described trophic levels such as; producers,
primary consumers, secondary consumers, tertiary consumers and decomposers.
Other candidates mentioned modes of nutrition such as; herbivores, omnivores
and carnivores. All these responses indicate inability of the candidates to identify
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the demand of the question. Extract 8.2 shows a sample of the candidates’ weak
responses.

Extract 8.2
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Extract 8.2 continues
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Extract 8.2 shows a sample of one of the candidates’ weak responses. The
candidate described trophic levels such as producers, primary consumers,
secondary consumers and decomposers instead of distribution of biomes.
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3.0

4.0
4.1

ANALYSIS OF THE CANDIDATES’ PERFORMANCE IN EACH TOPIC

The analysis of the performance in different topics indicated that 8 out of 10 topics
which were tested in Biology paper one and paper two had good performance and
2 topics had average performance. There was no topic which had weak
performance. The topics that were well performed are; Cytology, Principles of
Classification, Comparative Studies of Natural Groups of Organisms, Gaseous
Exchange and Respiration, Growth and Development, Reproduction,
Regulation/Homeostasis and Genetics. However, the topics of Transportation and
Ecology had an average performance. Appendices 1 and 2 summarize the
candidates’ performance in different topics in the ACSEE 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 0 to 34, 35 to 59 or 60 to 100 respectively.

CONCLUSION AND RECOMMENDATIONS
Conclusion

The performance of the candidates in Biology subject was good in ACSEE, 2016
as 93.41 percent passed the examination. The analysis of performance in each
individual question indicated that good performance was attributed to such factors
like candidates’ adequate Biology content knowledge, good understanding of
question demand and good drawing skills.

Although the general performance in Biology is good, the analysis of performance
in each question also revealed a wide range of marks with only a few of the
candidates scoring all the marks allotted to the given questions. Most of the
candidates could give some correct information in almost all of the questions.
However, although the candidates showed a general understanding of the tested
topics, answers did not always contain sufficient details for all the marks to be
awarded.

Generally, the factors which might have led the candidates fail to score all the
marks include:
(@) Candidates’ insufficient knowledge on the topic concerned. This might have
been contributed by:
(i) Failure of the candidates to extensively read Biology subject resources
such as books, internet, online studies, journals and magazines.
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4.2

(i)
(iii)

(iv)
(v)

Failure of the candidates to thoroughly revise all the topics before the
commencement of the national examination.

Lacks of enough classroom assessment accompanied with effective
feedback to candidates to enable them internalize the content
knowledge.

Lack of enough laboratory work and field projects.

Inability of some teachers to thoroughly cover the syllabus contents in
their teaching process.

(b) Inability to identify the requirement of question. Generally, this may have
been contributed by:

(i)

(ii)

() Lack
drawi

Lack of enough home works, assignments, tests and examinations to the
candidates accompanied by immediate teachers’ feedback to enable
them build up skills and experience in identifying the demand of the
question.

Failure of the candidates to read the questions carefully before
attempting them in order to identify what they require.

of drawing skills which may have been attributed to lack of enough
ng activities to enable them build up the drawing skills.

Recommendations

Since the analysis of the candidates’ responses has revealed that the candidates had

problem in

the areas of content knowledge, understanding/adherence to the task of

the question and lack of drawing skills, the following are recommended:
@ In order to equip the candidates with content knowledge required for good
performance, the following should be done:

(i)

(i)

(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.

Biology subject teachers should employ a variety of teaching-
learning strategies which will motivate the candidates to learn
Biology.

Candidates should be advised to make a thorough revision. This is
to ensure that the candidates have enough knowledge needed in
responding to the examination questions.
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(b) To resolve the problem resulting from the candidates’ inability to identify
what the question requires the candidates should be:

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

(i) Provided with assignments, tests and examinations accompanied
with immediate teachers’ feedback to enable the candidates build up
skills and experience needed for identifying the demand of the
question.
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Appendix 1

The Candidates’ Performance Topic-wise in ACSEE 2016

Topic

Transportation

ACSEE 2016

No
Question

of | Percentage of Candidates | Remarks
who Scored an Average
of 35 Percent or Above

56.20 Average

Ecology

48.25 Average
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Appendix 2
The Candidates’ Performance Topic-wise in ACSEE 2016
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