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FOREWORD

The National Examinations Council of Tanzania is pleased to issue this report on
Candidates’ Item Response Analysis (CIRA) on the Diploma in Secondary
Education Examinations for the year 2023 in the Biology subject. This report has
been prepared to give feedback to all education stakeholders on how the candidates
responded to the Biology examination questions.

Diploma in Secondary Education Examination (DSEE) measures the extent to
which the teaching and learning objectives were attained for the period of two
years of the course. Basically, candidates’ responses to the questions show how the
teaching and learning objectives were achieved.

The report highlights some of the factors which led to candidates’ good or poor
performance in the assesed topics. Factors which led to candidates’ good
performance include mastering various competences stipulated in the syllabus,
understanding questions asked, good presentation skills and good laboratory skills.
Moreover, the reasons that contributed to the weak performance on few topics
include inability to understand the questions asked, lack of competences in the
respective topics and poor presentation skills accompanied by poor mastery of the
English language.

It is our hope that the feedback provided in this report will enable various
education stakeholders and other concerned authorities to take appropriate
measures and therefore improve the teaching and learning process which will
ultimately raise performance in the future examinations.

The National Examinations Council of Tanzania would like to express sincere
gratitude to all stakeholders who participated in different capacities in the
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preparation of this report.



1.0

INTRODUCTION

This report analyses the performance of the candidates who sat for Biology
subject on the Diploma in Secondary Education Examination (DSEE) in
2023. The questions intended to assess the candidates’ competences in the
Biology academic and pedagogy syllabus (2009) for Diploma in Secondary
Education. A total of 717 candidates were registered for the Biology
examination out of them 709 sat for and passed the examination. This
indicates that the subject was well taught and understood. The candidates’
performance in grades shows that, no candidate scored A, 47 scored B, 483
scored C, and 169 scored D grade. In comparison to year 2022, the
performance in 2023 has increased by 0.58 per cent.

Analysis of the candidates’ responses covers both 733/1 Biology 1 (Theory
Paper) and 733/2 Biology 2 (Actual Practical Paper). Biology paper 1
consisted of (14) questions. The candidates were instructed to attempt all
the questions in each section. The practical paper had two (2) alternative
papers: 733/2 Biology 2A and 2B. Each alternative paper consisted of three
compulsory questions: Question (1) carried 20 marks, and the rest carried
15 marks each. Thus, each paper had a total of 50 marks.

This analysis report focuses on assessing the quality of responses supplied
by the candidates in responding to various questions. It also describes the
misconceptions observed on candidates’ responses and possible reasons for
such misconceptions. Moreover, the report consists of five main sections,
which are the introduction, analysis of the candidates’ performance on each
question in 733/1 Biology 1, analysis of the candidates’ performance on
each question in 733/2 Biology 2, analysis of candidate’s performance in
each topic and finally, the report presents the conclusion and
recommendations.

Three parameters have been used to analyze performance in each question.
The parameters are based on the percentage of candidates’ performance in
the given questions which are 0-39%, 40-69% and 70-100%. The
performance group ranges are considered to be weak, average and good,
respectively. The candidates who scored average and those who scored
good performance were considered to pass the given question. Likewise,
green, yellow and red colors have been used in charts to indicate good,
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2.1.1

average and weak performance levels, respectively. On the other hand,
charts, graphs as well as samples of good and poor responses have been
provided in extracts to present the quality of responses given by the
candidates in response to particular questions.

ANALYSIS OF THE CANDIDATES’ PERFORMANCE ON EACH
QUESTION IN 733/1 - BIOLOGY 1

This section analyses the performance of the candidates on each question in
Sections A and B. Section A had 10 short-answer questions. Each question
carried four (4) marks, making a total of 40 marks. Section B had four (4)
essay type questions where each question carried 15 marks making a total
of 60 marks.

SECTION A: Short Answer Questions

In this section, candidates were required to answer all questions. Each
question carried four (4) marks as described in the previous sections of this
report.

Question 1: Classification of Living Things

The question required the candidates to classify the following organisms
from phylum/division to class level; (a) Moss (b) Crab, (c) Water lily (d)
Amoeba.

The question was attempted by all candidates. The performance of
candidates on this question was average since 381 (53.7%) candidates
scored 2 to 4 marks. Figure 1 provides a summary of candidates’
performance on this question.
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Figure 1: Candidates’ Performance on Question 1

Figure 1 shows that 46.7 per cent of the candidates scored 2 to 2.5 marks
and 46.3 per cent scored 0 to 1.5 marks. Only 7.0 per cent scored 3 to 4
marks.

Data analysis further indicates that 381 candidates who scored above the
pass mark were able to classify correctly two or four of the organisms
given in items (a) to (d). Their adequate knowledge of classifying
organisms into their appropriate groups/taxa enabled them to give correct
responses such as: (a) Moss belongs to division Bryophyta and class Musci
(b) Crab belongs to the phylum Arthropoda and a class of Crustacea, (c)
Water lily  belongs to division Angiospermophyta and class
Monocotyledonae (d) Amoeba belongs to the phylum Protozoa and class
Rhizopoda. Such responses suggest that the candidates had adequate
knowledge of the subtopic on the Major Groups of Living Things. Thus,
they responded correctly to the question. Extract 1.1 is among the correct
response to the question.
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Extract 1.1: A sample of a correct response to question 1.

In Extract 1.1, the candidate correctly placed the organisms in their
appropriate taxa. However, in part (d) the candidate failed to provide the
correct answer of the class that the given organism belongs to.

In contrast, 46.3 per cent of the candidates scored 0 to 1.5 marks. They
gave incorrect taxonomic groups to either all the organisms or got only one
item correctly. For example, in part (a), some candidates classified moss as
belonging to division Angiospermophyta and class Dicotyledonae. Other
candidates classified the same specimen as belonging to Division
Gymnospermophyta and class Monocotyledoneae.

In part (b), most candidates classified the crab as belonging to kingdom
Fungi. For example, one candidate wrote: Crab belongs to phylum
Zygomycota and class Zygomycetes. Another candidate wrote: Crab belong
to Phylum Annelida and class Arachinida. Similarly, in part (c), some
candidates classified water lily by explaining common uses of water.
Others interchanged the taxa for crab in place of water lily.

Likewise, in part (d), most of them classified amoeba by adding the suffix
“id” at the end of the name Amoeba. For example, one candidate wrote:
Amoeba belongs to phylum amoeboid and class Amoeboid. These
candidates failed to realize that classification is not about adding suffixes or
prefixes to the names of the given organisms. Rather, it is about

identification of different features which enable the organism to belong to a
4



2.1.2

specific taxon. This shows that these candidates had inadequate knowledge
regarding systematic grouping of different organisms. Extract 1.2 provides
a sample of an incorrect response from one of the candidates.
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Extract 1.2: A sample of incorrect response to question 1.

In Extract 1.2, the candidate managed to position the organism in part (a)
into appropriate taxa but the rest were misplaced and in part (b) they
mentioned only the class of the moss plant. Consequently, they ended up
scoring low marks.

Question 2: Biochemistry

The question required the candidates to validate the statement by giving
two points that cells of cold-blooded animals have high proportion of
unsaturated fatty acids than those of warm-blooded animals. The question
was attempted by all candidates. The performance of candidates on this
question was weak since 655 (92.4%) scored 0 to 1.5 marks. The
candidates performed poorly on this question as compared to other
questions in this examination. Figure 2 summarizes the candidates’
performance on this question.
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Figure 2: Candidates’ Performance on Question 2

The data report shows that 6.9 per cent of the candidates scored 2 to 2.5
marks, 0.7 scored 3 to 4 marks and the remaining (92.4%) candidates
scored 0 to 1.5 marks.

Poor performance on this question was attributed to inadequate knowledge
of the concepts that related to lipids specifically un-saturated fatty acids.
For example, some candidates gave the properties of animal cells and
others explained the role of lipids in human body instead of explaining
properties of unsaturated lipids at lower temperature. Moreover, some
candidates explained the adaptation of organisms in cold and warm
climates. For example, one of the candidates wrote: organisms living in
cold climate have hairs and large amount of adipose tissues. Another
candidate wrote: Lipids are used for protecting vital organs. Again, one
candidate confused the use and property of lipids by writing it provides
heat in the body, have high boiling point, have high melting point.
Furthermore, another candidate wrote: “helps them in buoyance, used for
osmoregulation, require high amount of energy to break the cells and cells
depend on weather. These candidates failed to understand that lipids rich
in un-saturated fatty acids have lower melting points and remain liquid at
lower temperature. This helps the body temperature of a cold-blooded
animal to remain at low temperature in cold environment. Also, unsaturated
properties of fatty acids have influence on the fluidity of the membrane.
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This is necessary for the lipids to maintain its functions such as constituents
of plasma membrane. Such responses show that the candidates did not
understand the concepts tested in this question. Extract 2.1 provides a
sample of the incorrect responses by one of the candidates.
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Extract 2.1: A sample of incorrect response to question 2.

In Extract 2.1, the candidate incorrectly explained the adaptation of
organisms on oxygen uptake and characteristics of Poiklotherms and
Homeotherms instead of giving reasons for the high proportion of
unsaturated fatty acids to cold blooded animal cells.

Nevertheless, 54 (7.6%) candidates scored 2 to 4 marks in the same
question. This indicates that such candidates responded correctly to the
question. Moreover, the candidates who scored 3 to 4 marks had adequate
knowledge about various aspects in relation to types and properties of
lipids. For example, few candidates explained the properties of unsaturated
fatty acids that suit in cells of cold-blooded organisms. Others explained
unsaturated fatty acids have lower melting point and liquid at room
temperature”’. One candidate wrote: Lipid is one of the main components of
a cell membrane. The unsaturated property has an influence on moisture
condition on cell membrane also is an important property for facilitating
different functions of a cell. This shows candidates are aware of some
concepts related to what had been asked. Extract 2.2 is a sample of the
correct response by one of the candidates.
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Extract 2.2: A sample of correct response to question 2.

In Extract 2.2, the candidate correctly wrote two properties of unsaturated
fatty acids that are common in cells of cold-blooded organisms. However,
the candidate did not give details.

Question 3: Respiration

The question on this topic demanded the candidates to give four possible
factors that affect Basal Metabolic Rate (BMR). The question was
attempted by all candidates. The performance of candidates on this
question was weak since 482 (68.0%) candidates scored 0 to 1.5 marks, as
shown in Figure 3.
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Figure 3: Candidates’ Performance on Question 3



Based on data, 18.6 per cent of the candidates scored 2 to 2.5 marks,

13.4 per cent scored 3 to 4 marks and great number of candidates
(68%) scored 0 to 1.5 marks.

The candidates who scored 0 to 1.5 marks lacked knowledge on various
concepts related to aerobic respiration. For instance, some of the candidates
explained factors for variation in energy among individuals as caused by
nature of activities they perform. Other candidates related the problems of
digestive system to the amount of energy an individual can produce. One
candidate wrote: variation in energy among individuals was due to routine
activities of a person, time table of taking meals and nature of digestion.
Meanwhile, another candidate stated energy is lost through heat and
conversion of energy from one form to another. Such responses suggest
that the candidates had inadequate knowledge on the tested concept and
also, they did not understand the question. Extract 3.1 is a sample of
incorrect response.
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Extract 3.1: A sample of incorrect response to question 3

In Extract 3.1, the candidate incorrectly explained causes for genetic
variation among individuals instead of variation in energy.

Despite the great number of candidates scoring 0 to 1.5 marks, 227

candidates (32.0%) were able to give two to four responses correctly.

Hence, they scored 2 to 4 marks. For example, one candidate wrote Age of

a person, sex, body composition, and body size. Another candidate wrote:

health status, size of the body, age and sex. As per marking scheme the
9



2.14

candidates were required to write possible causes for variations in energies
among the two individuals as: body composition, body sizes, age, hormone
levels, health status of an individual climate of the body temperature
among others. The candidates’ responses are not so much different from
those of the marking scheme and this shows that the candidates were
knowledgeable about various concepts of aerobic respiration particularly
Bathal Metabolic Rate (BMR). Extract 3.2 presents a sample of the correct
response.
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Extract 3.2: A sample of a correct response to question 3.

In Extract 3.2, the candidates correctly explained causes of variation in
energy between individuals. However, in (ii) the candidate wrote the term
“gender” instead of “sex.”

Question 4: Ecology

The question based on this topic required the candidates to explain the need
for producers, consumers, detritivores and decomposers in the biotic
component of an ecosystem. The question was attempted by all candidates.
The candidates’ performance on this question was average as 306 (43.2%)
candidates scored 2 to 4 marks. Figure 4 provides the summary of
candidates’ performance on this question.

10
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Figure 4: Candidates’ Performance on Question 4

Figure 4 shows that 10.3 per cent scored 2 to 2.5 marks, 32.9 per cent
scored 3 to 4 marks and 56.8 per cent scored 0 to 1.5 marks.

The analysis of candidates’ responses shows that 43.2 per cent of the total
candidates scored 2 to 4 marks of which only 84 candidates (11.8%) scored
full marks allotted to this question. These candidates had adequate
knowledge of various biotic components of an ecosystem. They gave two
to four correct points on the need of producers, consumers, detritivores and
decomposers in the biotic component of an ecosystem in-line with the
marking scheme. For example, one candidate wrote: Producers fix energy
from the sun and store it in a complex organic compound. Consumers
consist of heterotrophs which cannot produce their own food these can be
grouped into primary consumers like herbivores and secondary consumers
like lion and high-level consumers like human being. Detritivores feed on
plant and animal remains and other dead matters like mites and
decomposers these include microorganisms’ chiefly bacteria and fungi.
Another candidate wrote: Producers are source of energy to other
organisms. Consumers depend on energy from producers as they cannot
produce their own food, Detritivores are used to feed on plant and animal
remains. Decomposers like bacteria are used to break down complex
compounds of dead organisms. Such responses suggest that the candidates
had adequate knowledge of the need for producers, consumers, detritivores
and decomposers in the biotic component of the ecosystem. Extract 4.1
presents a sample of correct response from one of the candidates.
11
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Extract 4.1: A sample of correct response to question 4.

In Extract 4.1, the candidate explained clearly the need for each category in
the ecosystem. Hence he/she obtained full marks allotted to this question.

Despite the average performance (43.2%) of the candidates on this
question, 403 (56.8%) candidates scored 0 to 1.5 marks. These candidates
lacked knowledge of the role of each category of organisms in the biotic
component of an ecosystem. For instance, some candidates explained the
general need of producers in an ecosystem without specifying the roles of
each category of organisms as demanded in the question. Others, explained
energy flow from the sun to the decomposers without specifying the need
of each category of organisms in the biotic component of the ecosystem.
Moreover, some explained the role of maintaining ecosystem for the
survival of different organisms. Most candidates wrote: ecosystem is
maintained when producers are in large number so as to fix light energy
into complex large organic compounds. Specifically, one candidate wrote:
Producers, Consumers, Detritivores and Decomposers are important in the
ecosystem. Moreover, another candidate explained: Producers first stage,
consumer is the next stage, detritivores is the third stage while Decomposer
is the fourth and last stage. Such responses suggest that the candidates did
not understand the question. Extract 4.2 is a sample of incorrect response

from one candidate.
12
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Extract 4.2: A sample of incorrect response to question 4.

In Extract 4.2, the candidate explained the general need of all organisms in
the biotic component of the ecosystem at par instead of explaining the need
of each category in the ecosystem. Consequently, the candidate ended up
getting no marks.

2.1.5 Question 5: Body Health and Immunity

This question required the candidates to explain the importance of
providing care and support to people living with HIV/AIDS infections. The
question was attempted by all candidates. The general perfomance on
this question was good because 89.9 per cent of the candidates scored 2 to 4
marks. Figure 5 gives the summary of the candidates’ performance on this

question.
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Figure 5: Candidates’ Performance on Question 5
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Figure 5 indicates that 13.3% of the total candidates scored 2 to 2.5
marks, 76.6 % scored 3 to 4 marks and only 10.2 % failed by scoring 0 to
1.5 marks.

The candidates who scored 2 to 4 marks had sufficient knowledge
specifically of body health and immunity. The marking scheme required
the candidates to write the importance of providing care and support to
people living with HIV/AIDS bring hope to patient, enhance life span,
make them feel un-isolated, promote their ability to involve in economic
activities. Other candidates wrote, it helps patient to live longer, reduce risk
of infection from other diseases, and reduce fear to death. Moreover, one
candidate wrote patient to achieve goal, help patient to build high self-
esteem among others. Another candidate wrote it reduces stress among
victims, helps them to live peacefully and comfortably, promotes
cooperation and love and promote harmony in the society. Of all answers
provided, it shows that these candidates had skills on providing care and
support to people living with HIV/AIDS infections. Extract 5.1 is a sample
of correct response to question 5.
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Extract 5.1: A sample of correct response to question 5.

In Extract 5.1, the candidate explained clearly the importance of providing
care and support to people living with HIV/AIDS infections.

Despite the good performance on this question a few candidates (10.2%)
scored 0 to 1.5 marks. Most of these candidates explained issues to be done
by people living with HIV/AIDS instead of what has to be done by

14



2.1.6

individuals or society at large to help these people. For example, one
candidate wrote avoid un-safe sex. Others, explained human rights to
people living with HIV/AIDS. Moreover, some candidates explained roles
of guidance and counselling sessions before diagnosing the status of people
with HIV/AIDS. For example, one candidate wrote people living with
HIV/AIDS have to be counselled regularly, have to involve on physical
exercises, have to go to clinic several times. Moreover, another candidate
wrote; these people are not able to fetch for their own basic need, human
right agenda consider wellbeing of these people, this is a special group that
need more attention. Such responses act as evidence that the candidates did
not understand the question. Extract 5.2 is a sample of incorrect response
from one of the candidates.
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Extract 5.2: A sample of the incorrect response to question 5.

In Extract 5.2, the candidate explained the nature of people living with
HIV/AIDS and the way the society interpret them instead of explaining the
importance of providing care and support to this category of people.

Question 6: Analysis of O-Level Biology Curriculum Materials

The question based on this topic required the candidates to explain four
necessities of teacher’s guide to student teachers during Block Teaching
Practice (BTP). The question was attempted by all candidates. The general
performance on this question was very good since 93.7 per cent of all
candidates scored 2 to 4 marks. Figure 6 shows the performance of
candidates on Question 6.

15
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Figure 6: Candidates’ Performance on Question 6

Figure 6 shows that 11.3 per cent of the candidates scored 2 to 2.5 marks,
82.4 per cent scored 3 to 4 marks and 6.3 per cent scored 0 to 1.5 marks.
Data analysis shows that majority of the candidates (93.7%) gave two to
four points thus scored 2 to 4 marks. This group correctly explained
necessities of teacher’s guide to student teachers during Block Teaching
Practice (BTP). In responding to this question, one candidate wrote it
contains specific teaching and learning objectives, teaching and learning
resources. Another candidate explained as it guides reference materials to
be used, suggests assessment procedures for learners, guides on what
teachers has to do while in the class and guides on what students has to do
while in the class. Such responses show that the candidates had sufficient
knowledge of the concept asked. Extract 6.1 provides a sample of correct
response from one of the candidates.
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Extract 6.1: A sample of the correct response to question 6.
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In Extract 6.1, the candidate explained four aspects that show the necessity
of the teacher’s guide clearly.

Conversely, 6.3 per cent of the candidates provided incorrect points to most
parts of the question. For example, some candidates explained the role of a
teacher’s guide similar to textbooks. Others, interchanged the role of
teacher’s guide with that of a syllabus. Furthermore, some candidates
explained teachers guide as a document that contains questions and answers
from different topics. Specifically, one of the candidates wrote: feachers
guide can be used in the absence of textbooks, can be used as lesson plan,
can be used to guide teaching on difficult topics. Another candidate wrote:
contains additional information to supplement textbooks, help teachers to
guide on the use of syllabus. Such responses indicate that the candidates
had inadequate knowledge on curriculum materials specifically the
teacher’s guide. Extract 6.2 contains a sample of incorrect response.
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Extract 6.2: A sample of the incorrect response to question 6.

In Extract 6.2, the candidate explained the importance of syllabus, lesson
plan and lesson notes as shown in (i), (iii) and (iv) respectively and in item
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2.1.7

(i1) the candidate mentioned the components of a scheme of work instead of
the importance of a teachers’ guide. This shows that the candidates did not
understand the question.

Question 7: Fundamentals of Teaching and Learning Biology

This question required the candidates to explain strategies to be used to
promote students’ active participation in learning. The question was
attempted by all candidates. The general performance on this question was
average since 64.2% of the total candidates scored 2 to 4 marks. Figure 7
shows the performance of the candidates on this question.
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Figure 7: Candidates’ Performance on Question 7

Based on Figure 7, 33.6 per cent of the candidates scored 2 to 2.5 marks,
30.6 per cent scored 3 to 4 marks and 35.8 per cent candidates scored 0 to
1.5 marks.

The analysis shows that the candidates who scored 2 to 4 marks had adequate
knowledge of the concepts tested. Therefore, they correctly explained the
strategies that can promote students’ active participation in learning.
According to the marking scheme candidates were required to write: involve
learners in collection of Biology specimens and materials, developing and
improvisation of Biology teaching and learning aids, encouraging and
supporting all students in learning. Others, included assigning students’
18



activities which will involve them in observation of a biological phenomenon,
recording, sketching and interpretation of phenomenon. Some candidates
wrote: use of activity-based assignments, use study tour that will involve
report writing, involve students in preparation of teaching and learning aids,
encourage students to work as a team. Specifically, one candidate wrote
through collection of specimen motivation and reinforcement, practical
activities that will enable them to make observation”. Such responses suggest
that these candidates were aware of and had knowledge of the tested concept.
Extract 7.1 serves as a sample of the correct response from a candidate.
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Extract 7.1: A sample of the correct response to question 7.

In Extract 7.1, the candidate explained clearly the strategies to be used to
promote active participation in learning as the question asked.

Despite the good performance of 64.2 per cent on this question, 35.8 per
cent of the candidates failed to provide correct answers to most parts of the
question. This implies that candidates had inadequate skills relating to the
concepts tested. For example, most candidates wrote about how teachers
should arrange their classes during sessions. Others, confused between the
teaching techniques and strategies, and yet others used the terms teaching
methods and strategies interchangeably. Moreover, one candidate explained
the security of the teaching environment as a means to promote active
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participation of learners. Another candidate wrote learning must be
conducive. Another candidate wrote: learning environment has to be calm,
clean, and productive. Extract 7.2 presents a sample of incorrect response
from one of the candidates.
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Extract 7.2: A sample of incorrect response to question 7.

In Extract 7.2, the candidate mentioned different teaching and learning
techniques instead of explaining the strategies that can enhance
environment for active participation of learners during teaching and
learning process.

Question 8: Basic Biology Laboratory Skills

The question based on based on this topic required the candidates to
explain ways used to facilitate practical session on dissection of a
cockroach in a school where there are no laboratory facilities. The question
was attempted by all candidates. The general performance on this question
was good since 79.1% of the total candidates scored 2 to 4 marks. Figure 8
shows the performance of the candidates on question 8.
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Figure 8: Candidates’ Performance on Question 8

Figure 8 shows that 34.8 per cent of the candidates scored 2 to 2.5 marks,
44.3 per cent scored 3 to 4 marks and 20.9 per cent scored from 0 to 1.5
marks.

The figure shows that majority of the candidates (79.1%) scored 2 to 4
marks. These candidates gave two to four correct points on the ways to
facilitate a practical session on the dissection of a cockroach in a school
where there are no laboratory facilities in line with the marking scheme.
As per marking scheme, the candidates were required to write: instructing
students to collect specimens, modify classroom to suit laboratory setting,
use locally available materials such as boxes, improvised water bottles,
razorblades and thorns instead of pins. Also, controlling number of
students entering the room, observing safety precautions, and the use of
ICT facilities to demonstrate procedures for undergoing dissection of
Cockroach. Another candidate wrote: create dissection tray by using
boxes, use bee wax and plate to create a tray, encourage student to catch
their own cockroaches from their local environment, use razor blade for
dissection. Others wrote, collect specimens, make sure the class has
enough place for student to do practical. Specifically, one candidate
wrote: design a classroom that mimic a science laboratory, tell students to
collect cockroaches, use sharp razorblades for dissection, use disposed
bottles to hold water for clearness during dissection. These responses
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suggest that the candidate had knowledge on matters related to practical
facilitation as the question demand. Extract 8.1 represents correct response
to question 8.
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Extract 8.1: A sample of correct response to Question 8.

In Extract 8.1, the candidate correctly wrote three points on the facilitation
of a practical session to secondary school where no laboratory facilities are
present. However, in one point he/she failed to provide the convincing
response.

Despite the good performance of 79.1 per cent on this question, 20.9 per
cent of candidates failed to provide all four responses correctly. This shows
that these candidates failed to grasp what was required to respond. Some
candidates advised the school administration in case there are no laboratory
facilities instead of giving points as per question. For example, one
candidate wrote the session could not be achieved in the absence of
laboratory facilities. Others suggested the use of books and dissection
guides to explain procedures for dissecting a cockroach. Specifically, one
candidate wrote: Tell students to observe diagrams from books, explain
about different systems using books, draw some diagrams portraying
Cockroach on chalk board. Another candidate wrote: Teach students
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alternative to practical, use good diagrams and pictures, tell students to
buy some laboratory facilities like scissors. Extract 8.2 shows a sample of
incorrect response to question 8.
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Extract 8.2: A sample of incorrect response to Question 8.

In Extract 8.2, the candidate outlined the procedures to follow while
dissecting a cockroach instead of explaining how dissection of a cockroach
can be achieved in a school setting without laboratory facilities.
Consequently, the candidate ended up with losing all the marks.

2.19 Question 9: Fundamentals of Teaching and Learning Biology

The question required the candidates to explain four limitations of using
real objects as best media in actual biology classroom. The question was
attempted by all candidates. The general performance on this question was
good since 76.6% of the total candidates scored 2 to 4 marks correctly.
Figure 9 shows the performance of the candidates on this question.
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Figure 9: Candidates’ Performance on Question 9

The Figure 9 shows that 76.6 per cent of the candidates scored 2 to 4
marks. Of these 18.9 per cent scored 2 to 2.5 marks, 57.7 per cent scored 3
to 4 marks and 23.4 per cent scored 0 to 1.5 marks.

Further analysis indicates that the candidates who scored 2 to 4 marks had
adequate knowledge of the assessed concepts. The candidates correctly
gave the limitations of applying real objects in actual Biology classrooms.
Some of the correct responses included some live animals can scare
students, others are too big to bring into classrooms, some are too small to
be seen by necked eyes, finding and collecting them is tedious work, others
are dangerous and harmful to handle. Some candidates wrote: some are
not portable to be taken into classroom setting, others are dangerous to
Students, it is costly and time consuming and some are poisonous. Others
wrote: Ethically some specimens are not allowed to be taken live in the
classroom setting, it is difficult to access some specimens in our local
environment, great care is needed during manipulation in a live class.
Specifically, one candidate explained some real objects can cause disease,
others demand large space for them to be observed, yet others are
disastrous when brought in the class for example snake and it is time
consuming to find them. From such responses it is worth to recommend
that the candidate clearly understood the question. Extract 9.1 presents a
sample of correct response provided by one of the candidates.
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Extract 9.1: A sample of correct response to question 9.

In Extract 9.1, the candidate correctly explained the limitations of using
real objects in actual Biology classrooms. However, some errors in the
English language were observed in some sentences.

Further analysis shows that candidates who scored O to 1.5 marks had
inadequate knowledge or misunderstanding of the concept assessed. For
example, one candidate explained as it is totally bad to use real objects as
it discourages students learning. Another, wrote the government is not
taking charge to facilitate the use of real objects hence it is difficult to
implement. Moreover, some candidates explained that teachers are not
competent enough to use real objects in Biology classrooms. Others,
explained real objects as a teaching aid that can be drawn on manila or
blackboard. Another category of candidates’ responses included the
characteristics of teaching and learning aids. For example, one candidate
wrote: real objects are not appropriate to the subject matter, most of them
are not appropriate to learners and real objects are not well constructed.
Another candidate explained real objects do not reflect level of learners, it
can discourage on the use of teaching and learning aids, when teaching
aids are many in the classroom can create confusion to students. Similarly,
another candidate wrote: real objects are durable, attractive and relevant to
level of learners, less cost full. Such responses indicate that the candidates
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did not understand the question. Extract 9.2 represents a sample of incorrect
response provided by one of the candidates.
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Extract 9.2: A sample of incorrect response to question 9.

In Extract 9.2, the candidate mentioned the characteristics of teaching and
learning aids instead of limitations of using real objects in actual biology
classrooms.

2.1.10 Question 10: Planning and Preparation for Teaching

In this question, the candidates were required to observe the figure and then
answer the questions asked.

Stage I Stage IV

Choose a familiar topic < Reflects on the lesson
with one another

Stage 11 Stage 111
Prepares a short lessonof |—§ |  Presents the lesson to a
about 10 minutes small group of his/her
fellow
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Questions
(a) Which concept in teaching does the figure represent?

(b) Identify two curriculum materials required for the student teacher to
carry out in stage II.

(c) How important are the activities at stage IV to the student teacher? Give
two points.

The question was attempted by all candidates. The candidates’ performance
on this question was good since 93.4 percent of the candidates scored 2 to 4
marks, as shown in Figure 10.
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Figure 10: Candidates’ performance on Question 10

Data analysis from Figure 10 show that, 93.4 per cent of the candidates
scored 2 to 4 marks of whom 16.2 per cent scored 2 to 2.5 marks, 77.3
scored 3 to 4 marks and 16.2 per cent scored 0 to 1.5 marks.

Statistics show that candidates who had scored 2 to 4 marks (93.4%) had
adequate knowledge of the assessed concepts. For example, in part (a), one
candidate named the concept as microteaching. Some explained the
concept as a process of conducting a class for a small group of students in a
short period of time. This is intended to enhance the skills of teachers.
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Similarly, in part (b), the candidates gave correct responses such as
teachers’ guide, teachers’ manual, syllabus, textbooks, reference books
among others. In part (c), the candidates explained the importance of
reflection to student teachers as: enable students to get feedback on how the
lesson was presented, enable student to identify areas of strength and
weakness for future improvement. Others wrote: enables a student teacher
to grow professionally, learn real classroom practice and promote areas of
strength due to inputs given by observers. Extract 10.1 provides a sample of
correct response to this question.
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Extract 10.1: A sample of the correct response to question 10.

Extract 10.1, is a sample response from the candidate who carefully studied
the figure and answered respective questions correctly.

Despite the good performance of candidates on this question, 6.6 per cent
of the candidates scored 0 to 1.5 marks. Some candidates got only one point
correctly while others failed all points in the question. One candidate
explained some components of the lesson plan like general objectives,
teaching resources, teaching and learning strategies and alike. Others
explained stages as means that a teacher can use in case there is a small
number of students in a class. Moreover, some candidates explained the
stages as procedures that a teacher can use to make student understand a
particular concept in detail. Specifically, one candidate wrote (a)
preparation for teaching, in part (b) manila and flip chart and in part (c) fo
increase interaction with students and to increase communication which
28



2.2

were incorrect responses. Moreover, another candidate further included
incorrect responses such as: in part (a) lesson plan, planning for teaching
and participatory teaching, in part (b) school calendar, notebook, chalks,
marker pens among others. In part (c) enable teachers to know well his/her
students, to perform task effectively, to communicate well with students.
Such responses provide no clue to what was required in the question.
Extract 10.2 gives a sample of incorrect response to the question.

n Te fan Nao tpr; w  Boolegy u,c\,e&n:vy

(a) Cm:\Cbpt N '&,eacknq &aﬁs relprek.i 'u' Lojion v
Q,Qo PMV& J‘b:\qg i

(b) T;S‘c Cued CVY\AM Mzﬁ,a«rcﬁ; € wive c\) fzv ‘\'tn.
el Cavy out n Shge T G- ted beo L';‘u«{)
Mo LoD . :

(¢) \M{’A)CLA &CQ:\/‘\*\ oy & -ﬁ'&f“t Vv + ﬁ\&v& leacla,
o (1) Tc Lv\,t (Qrurvw_& bQL.A,V\\CV \A}T\"\' r'Q-O-D
Qﬁfh_ j::ku.g_gﬁx\ Aonsq leavney § -
W T ala onbance lomg mamey o
VC). LornovS: N )

Extract 10.2: A sample of the incorrect response to question 10.

In Extract 10.2, the candidate failed to provide correct answers to all items
except part (b) where the candidate scored only one correct point i.e.
textbook.

Section B: Essay Type Questions

This section consisted of 4 essay type questions. The candidates were
required to answer all questions. Each question carried 15 marks, making a
total of 60 marks. The questions comprised both academic and pedagogy
syllabus. The analysis of these questions is shown in subsequent sections.
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Question 11: Genetics

The candidates were requested to explain in six points the contribution of
Biotechnology towards industrial economic development in Tanzania. The
question was attempted by all candidates. The candidates’ performance on
this question was average since 43.0 per cent of the candidates scored 6 to
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15 marks. Figure 11 shows the performance of the candidates on this
question.

Figure 11: Candidates’ performance on Question 11

The analysis from Figure 11 shows further that 33.7 per cent of the
candidates scored 6 to 10 marks, 9.3 scored 10.5 to 15 marks and 57.0
scored 0 to 5.5 marks. Interestingly only 10 candidates (1.4%) scored all 15
marks allotted to this question.

The analysis of candidates’ responses indicates that the candidates with
performance of 6 to 15 marks were able to write correct responses such as:
Biotechnology is used in industries related to; food processing, agriculture,
waste treatment facilities, fermentation, fuel and energy, chemicals,
mineral extraction, medicine among others. Specifically, one of the
candidates wrote: can be used in vaccines, brewing, agriculture, and
baking industries. Moreover, can be used in waste disposal facilities.
Another candidate explained biotechnology can be used in industries
related to hybridization of species, bread making, genetic engineering,
fermentation, and pharmaceuticals. Such responses suggest that the
candidate had adequate knowledge of the subtopic of application of
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genetics. Extract 11.1 contains a sample of the correct response to this
question. R
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Extract 11.1: A sample of correct response to question 11.
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In Extract 11.1, the candidate correctly explained several points regarding
the contribution of biotechnology to the development of industrial economy
in Tanzania. However, the candidates had made weak points in the
introduction and the conclusion.

Despite 43 per cent of the candidates to have good performance, further
analysis reveals that 57 per cent of the candidates failed to provide
convincing points that contribute to biotechnology development in
industrial economy in Tanzania. For example, some of them wrote: It is a
source of income, provides employment, promotes development of
infrastructures, source of knowledge and increase rate transportation.
Another candidate explained as: Biotechnology improves technology,
improves development of other industries, develops communication, to
increase number of innovators, help in sharing of resources. Such
responses act as the evidence that these candidates did not understand the
question. Extract 11.1 provides a sample of incorrect response commenting
on this evidence.
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Extract 11.2: A sample of the incorrect response to question 11.

In this Extract, the candidate explained irrelevant points like production of
expertize, simplify communication between skilled and non-skilled. These
points are not correlated at all with the question.

Question 12: Classification of Living Things

This question required the candidates to justify six aspects showing
beneficial and detrimental economic importance of bacteria to human and
other organisms. The data shows that all candidates attempted this question.
The general performance on this question was good since 96.1% of all the
candidates scored 6 to 15 marks. Figure 12 summarizes the candidates’
performance on Question 12.
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Figure 12: Candidates’ performance on Question 12

The analysis from this figure shows that within good performance, 19.2 per
cent of the candidates scored 6 to 10 marks, 76.9 per cent scored 10.5 to 15
marks and 3.9 per cent scored 0 to 5.5 marks.

The analysis shows further that 76.9 per cent of the candidates who scored
higher than the rest had adequate skills in the concepts of major groups of
living things. Consequently, they correctly explained the beneficial and
detrimental economic importance of bacteria to human beings and other
organisms. For example, most candidates wrote: used in manufacture of
dairy products, decomposition of organic matters nitrogen fixation and
nitrification in soil, medical application and biological control. Some
candidates wrote: bacteria are used in vaccines making industries,
decomposition of organic matter, improvement of soil fertility, biological
research, brewing industries. Specifically, one of the candidates wrote:
have mutual relationship with ruminants’ digestive system, used for
nitrogen fixation in legumes, can be used as biological weapon, can cause
health related problems can be used in brewing and fermentation
industries. Extract 12.1 gives a sample of correct response to the question
among several others.
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Extract 12.1: A sample of the correct response to question 12.

In Extract 12.1, the candidate explained clearly the advantages of bacteria
to human and other organisms.
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Despite the good performance of the candidates on this question, a few
candidates (3.9%) scored 0 to 5.5 marks. They failed to exhaust the points
as per the requirement of the question. Their performance indicated that
they had poor skills in the importance of bacteria to human and other
organisms thus, their responses were characterized by lack of clarity and
poor English language. For example, some candidates responded bacteria
are used as source of food, are used as source of income, are used to
promote diseases. One candidate wrote: bacteria are found in dirty places,
they produce chemicals, they work similar to viruses, can be used as source
of food to some animals, they live mutually with other organisms. Others
wrote: bacteria is a group of organisms that is independent of other
groups. Such responses act as an evidence that these candidates had
inadequate knowledge of the concepts on major groups of living things as
they gave irrelevant and general responses. Extract 12.2 presents a sample
of incorrect response of one candidate to this question.
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Extract 12.2: A sample of incorrect response to question 12.

In Extract 12.2, the candidate incorrectly explained non-beneficial
aspects of bacteria rather than the beneficial aspects.

Question 13: Basic Biology Laboratory Skills

The question based on this topic required the candidates to develop six
safety precaution measures that a student should follow to reduce
accidents during practical session on food test. All candidates attempted
this question. The general performance onthis question was good since
98.7 per cent of the candidates scored 6 to 15marks. This question has
good performance as compared to other questions on this examination.
Figure 13 shows the performance of the candidates on Question 13.
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Figure 13: Candidates’ performance on Question 13

Data analysis from this figure shows that 90.4 per cent of the candidates
scored 6 to 10 marks and 8.3 per cent scored 10.5 to 15 marks. Likewise,
1.3 per cent of the candidates scored 0 to 5.5 marks indicating that they
missed the correct answer of the question.

The analysis also indicates that the candidates who passed this question
were able to describe the precautions like: bench reagents should be
handled with care, droppers should not be contaminated, in case sharp
tools are used for peeling food stuffs avoid cuts, avoid eating or testing
anything during experiments, students should be well instructed before
practical sessions. One candidate wrote: Wear laboratory coats during
the session, wear eyeglasses or point away test tubes from your eyes and
people during heating and first aid kit should be around in case of any
accident. Specifically, one candidate explained: use of test tube holder
during heating, wearing of gloves and laboratory coat, provision of
necessary instructions before session, students should avoid the use of
broken apparatuses, student should wash hands using soap before and
after the session. Another candidate explained: chemicals to be used has
to be well arranged and organized, handle chemicals and apparatuses
with care to avoid injuries, communicate with students before
commencement of practical session, every student should have enough
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space to avoid accidents. Such responses suggest that the candidate had
knowledge of the laboratory rules and procedures as per practical
activity. Extract 13.1 serves as a sample of correct answer to question 13.
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Extract 13.1: A sample of correct response to question 13.

In this extract the candidate explained correctly safe precautious measures
to be adhered to during practical sessions.

Further analysis shows that the candidates who failed this question had
limited knowledge of the laboratory safety hence they presented both
relevant and irrelevant points. One candidate explained the general
laboratory rules without considering specific rules that can govern food
test practical like: Don’t make noise in the laboratory, don’t enter in the
laboratory without permission. Other candidates explained laboratory
layout. Moreover, a few candidates explained procedures on how to use
concentrated acids during food test experiments. However, it is known
that the acids used in food tests are diluted. For example, one of the
candidates provided incorrect points such as: laboratory for conducting
food test should possess large windows, water system, gas systems,
electric system, good benches and preparation room. Another candidate
wrote: avoid sharing chemicals, never use all sources of heat, do not fell
down, rules and regulation should be displayed to every student and
clean the laboratory flow with soap. Yet, another candidate wrote: during
practical session students should be in groups of three, each student
should have his/her own source of heat. Extract 13.2 contains a sample of
incorrect response to the question.
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Extract 13.2: A sample of incorrect response to question 13.

In this extract with incorrect responses, the candidate explained general
laboratory rules instead of the precautious measures to consider so as to
reduce accidents.

224 Question 14: Assessment in Biology

The question from this topic required the candidates to prepare an
observation checklist with seven points to observe during assessment of
the biology practical, which require the students to dissect a cockroach
and display its digestive system. All candidates attempted this question.
The general performance on this question was weak since 20.4 per cent
of the candidates scored 6 to 15marks. Figure 14 shows the performance
of the candidates on Question 14.
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Figure 14: Candidates’ performance on Question 14

The histogram in Figure 14 shows that among the well performing
candidates 20.3 per cent scored 6 to 10 marks and 0.1 per cent scored
10.5 to 15 marks. The rest of the candidates (79.5%) scored poorly (0 to
5.5 marks).

The data further shows that the candidates who failed (79.5%) provided
irrelevant or fewer points as per the requirement of the question. Most
candidates explained parts of the cockroach’s digestive system instead of
providing observational checklist that will guide a teacher during
assessment of dissection. Another candidate explained ways that a
teacher can employ to observe students while they are executing practical
session in the laboratory. One candidate, mentioned different assessment
tools that a teacher can use to assess students during the practical sessions
like: interview, observation, tests, examinations, portfolios, checklist,
among others. Moreover, a few candidates mentioned preliminary stages
used before a cockroach is dissected. One candidate wrote: Removal of
the wings and antennae, pinning of the specimen dorsal-ventrally.
Another candidate wrote: Making the specimen unconscious, remove all
legs, remove the outer skin, place the specimen at the center of the tray,
measure the size of dissected specimen. Specifically, one of the
candidates wrote: Observe the ability of students to remove legs, ability
to start dissection, display the digestive system, ability to use water in the
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bottle. Such responses revealed that the candidate did not understand the
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Extract 14.1: A sample of incorrect response to the question 14.
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In Extract 14.1, the candidate explained different tools that can be used in
assessing student academic progress instead of explaining the observation
checklist that can be used during the assessment of a student performing a
practical of dissecting a cockroach.

On the other hand, a few candidates (20.4%) who scored 6 to 15 marks
explained correctly the observational checklist that can guide a teacher
during assessment of students performing the dissection of a cockroach.
Some candidates in this group wrote: Opening of the specimen to display
the digestive system, undamaged organs, cleanliness of the dissection,
relationship between dissection and drawing, magnification of the
drawing, caption and labeling. Others wrote: Placement of debris in a
dissection tray, orientation of the dissection, relationship between
dissection and diagram, size of the drawing, heading of the drawing,
pinning of the specimen among others. Specifically, one of the candidates
wrote: Magnification of the drawn specimen should be clear, display and
orientation should be inline with instructions given, neatness of the
dissection, drawing and dissection displayed should be in harmony.
Another candidate wrote: Procedures for cutting the specimen, labeling
of the parts, magnification of the drawn specimen, caption of the
specimen, size of the drawn diagram and use of arrows while labeling.
Such responses suggest that the candidate interpreted the question
accordingly hence complied with instructions as shown in Extract 14.2 of
the sample of correct response to the question.
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Extract 14.2: A sample of correct response to the question 14.

In this extract, the candidate explained clearly the points on the
observation checklist to observe during the assessment of a practical
session.

ANALYSIS OF THE CANDIDATES’ PERFORMANCE ON EACH
QUESTION IN 733/2 - BIOLOGY 2

The paper consisted of two alternative practical papers, namely 733/2A
(Biology 2A) and 733/2B (Biology 2B). Each paper had three questions
which were set from three topics as follows: Question 1 came from Basic
Biology Laboratory Skills, Question 2 came from Biochemistry and
Question 3 came from Classification of Living Things. The candidates
were required to attempt all the questions in the paper. The analysis of
candidates’ responses to each question in both papers is discussed in the
following sections.
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3.1.1

Question 1: Basic Biology Laboratory Skills

In the question based on this topic, a candidate was required to dissect the
given specimen and answer the questions that followed. The question of
that nature was attempted by all candidates in both papers. The general
performance on this question was good since 638 (90%) candidates scored
8 to 20 marks and only 71 (10%) candidates scored 0 to 7.5 marks. Figure
15 shows the performance of the candidates on question 1 in paper 2A and
2B.
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Figure 15: Candidates’ Performance on Question 1 in paper 2A and 2B

Data analysis shows that 0.6 per cent of the candidates scored 14 to 20. On
the other hand, 89.4 per cent scored 8 to 13.5 and only 10 per cent scored
from 0 to 7.5 marks. The analysis of candidates’ responses to question 1 in
each paper is given as follows:

733/2A Biology 2A

The question 1 required the candidates to dissect the provided specimen M

(a male or female frog/toad) in the usual way and display the digestive

system. Candidates were supposed to deflect the alimentary canal to the

left-hand side of the specimen and respond to the following questions: -

(a) Draw a diagram of the dissected specimen M and label seven parts
concerned with digestion.
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(b)  Which precautions did you take when opening the inner skin? Give
two points.

The results show that 90 per cent of the candidates scored 8 to 20 marks.
Their good performance was due to their adequate knowledge of the tested
concepts and good biology laboratory skills. In part (a), the candidates
correctly drew large, neat diagrams showing parts of the frog/toad digestive
system. The caption and magnification were shown in the required places
of the diagram. Most of them demonstrated to have adhered to the
principles of drawing biological diagrams such as drawing using a sharp
pencil, using a pencil in arrowing, avoiding shadowing, labelling by non-
arrowed lines, drawing large and neat diagrams, stating the caption and
magnification and avoiding putting lines which cross to each other. They
correctly labelled the parts that are associated with the digestive system
such as the tongue, vomerine teeth or maxillary teeth, oesophagus,
stomach, liver, gall bladder, pancreas, ileum, and rectum. Their responses
show that the candidate had adequate knowledge of the digestive system of
a toad/frog. In part (b), the candidate correctly identified the main
precautions to be taken when opening the inner skin including tightening
the ventral abdominal vein at two points before cutting it to prevent
bleeding and secondly cutting the skin only superficially to avoid damaging
the visceral organs. This shows that the candidate had good knowledge and
skills of dissection of small animals particularly frog/toad. Extract 15.1
presents a sample of a correct response to question 1 in paper 2A.
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Extract 15.1: A sample of correct response to question 1 in paper 2A.
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In Extract 15.1, the candidate correctly drew a well labelled diagram of a
dissected toad/frog. The parts associated with the digestive system were
correctly labelled, provided the title, caption and magnification and stated
the precautions when opening the inner skin. However, in point (b) (i) the
candidate used the term “blood muscle” instead of “blood vessel” and also
in point (b) (ii), the candidate used the term “vertically” instead of
“superficially” due to lack of proper vocabularies to describe specific
concepts. These responses show that the candidates were knowledgeable
about the conditions to be followed in dissecting a frog/toad drawing
biological diagrams as well as the digestive system of a frog/toad.

Despite the good performance on this question, candidates who scored 0 to
7.5 marks, failed to provide correct responses to most parts of the
questions. This shows that they had inadequate knowledge of the tested
concepts. For example, in responding to part (a), most of the candidates
dissected specimen M (male or female toad/frog) but their drawings had
some incorrect labelling which led them to score low marks. Some of the
candidates labelled correctly some parts of the reproductive system such as
ovisac, oviduct and ovary. Moreover, some of the candidates labelled some
parts of the excretory system including the lungs, kidney, ureter and urinary
bladder which are not associated with the required digestive system of the
given specimen M. These responses suggest that the candidates did not
understand the demands of the question. Some candidates drew diagrams
which were not well defined as such whether it was a diagram of the
dissected frog/toad or rat/mouse. This could have been contributed by poor
competence in drawings, poor preparation or poor practice in drawing the
dissected specimens. This led them to score low marks. In part (b), most of
the candidates gave one correct precaution which is commonly known
particularly on tightening the ventral abdominal vein at two points before
cutting it to prevent bleeding but most of them failed to point out the aspect
of being careful in cutting the inner skin to avoid distraction of the inner
delicate organs. This shows that they were not aware of this precaution.
Some used improper technical language/ vocabularies showing that
language was a barrier in attempting this question. Also, some candidates
failed to draw diagrams of the dissected frog/toad and others failed to put a
caption and magnification or stating them or the title incorrectly. This also
shows that they lacked skills in drawing the dissected specimens leading to
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score very low marks in this question. Extract 15.2 shows a sample of an
incorrect response to question 1 in paper 2A as given by one candidate.
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Extract 15.2: A sample of incorrect response to question 1 in paper 2A.

In Extract 15.2, the candidate drew a diagram showing a well displayed
digestive system of frog/toad but the drawn diagram had labels of a kidney
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3.1.2

and a ureter which were not parts of digestive system. Also, the cutting
edge of the inner and outer skin was blunt. The drawing could not appear
smart as expected based on principles of drawing biological diagrams.
Some organs were left unlabelled although there were arrows pointing to
them. This shows that the candidate did not understand the question and
also had low knowledge of the internal organs of a frog/toad. In responding
to part (b), the candidate identified two precautions to be taken during
opening the inner skin by writing: (i) make sure that I don’t cut any blood
vessels to prevent the bleeding (i1) make sure make sure no any organ of
the specimen is not cut or damaged. This shows that, the candidate was
poor in grammar as shown in (i) and the use of double negation in (ii).
Also, the candidate wrote a title without specifying the specimen. This was
caused by insufficiency of knowledge about the principles of writing the
title of a biological drawing.

733/2B Biology 2B

Question number 1 in this paper required a candidate to dissect the
provided specimen B (a male or female rat/ mouse/guinea pig) in the usual
way to display the digestive system and respond to the following questions:

(a) Draw a diagram of a dissected specimen B and label six parts that
forms the digestive system.
(b)  Carefully observe the dissected specimen B by using hand lens and
identify the structure that carry out each of the following functions:
(i) Transfer of food from mouth to the stomach
(ii) Production of ptyalin enzyme
(iii)Secretion of bile.
(c) Does specimen B have a gall bladder or not? Give a reason for your
response.

Analysis shows that 90 per cent of the candidates scored 8 to 20 marks. In
part (a), they managed to draw large, neat and well-labelled diagrams of
specimen B showing a well displayed digestive system with title, captions
and magnification, signifying that they understood the rules of presenting
biological drawings. The candidates correctly labelled the parts associated
with the digestive system such as stomach, oesophagus. pancreas, jejunum,
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ileum, bile duct, duodenum, pancreatic duct, rectum, colon, caecum, and
appendix. Most candidates correctly labelled from six to ten parts of the
system, indicating their good knowledge and skills in identifying parts of the
digestive system of mammals such as rat/mouse or guinea pig. Furthermore,
in part (b) (i), most of the candidates correctly identified oesophagus to be
responsible for transfer of food from the mouth to the stomach (ii) mouth to
be responsible for production of ptyalin enzyme (Salivary amylase) and (iii)
liver being responsible for secretion of bile. All these signify that the
candidates had good knowledge of nutrition in animals particularly parts of
the digestive system and its accessory glands. Moreover, in part (c), some
candidates had identified that specimen B lacks gall bladder because the
organism tends to consume a very small amount of food (meal) per day thus
there was no necessity of having large amount of bile to digest a big meal.
This shows that the candidates had enough knowledge of the role of bile in
the digestion of food in animals. Extract 16.1 shows a sample of correct
response to question 1 in paper 2B.
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Extract 16.1: A sample of correct responses to question 1 in paper 2B.

In this extract, the candidate drew the digestive system of the dissected
specimen B and correctly labelled six (6) main parts associated with
digestion. He/she was competent in drawing and labelling biological
diagrams and also understood the digestive system of mammals.

Likewise, in part (b), the candidate wrote correctly specific structures
according to their functions. For example, in item (i), the candidate wrote
oesophagus as a structure for the transfer of food from the mouth to the
stomach. In item (ii), the candidate wrote mouth as the structure responsible
for production of ptyalin enzyme and in item (iii), the candidate wrote liver
as the structure for secretion of bile. However, in part (c), the candidate
responded incorrectly by showing that specimen B has gall bladder since it
has a liver which secretes bile and the bile is stored in the gall bladder. This
response shows that the candidate was not aware that specimen B does not
need to eat large amount of meal in a day and so the gall bladder was
unnecessary for it.

Nevertheless, the candidates who scored 0 - 7.5 marks failed to provide
correct responses to some parts of the question. For example, in part (a), the
candidates failed to draw neat diagrams of a male or female
rat/mouse/guinea pig, showing its digestive system. Moreover, some
candidates failed even to provide labelling for the sketch diagrams they
drew showing that they were not aware of the principles of drawing
biological diagrams and also they had poor knowledge and skills in
identifying parts of the digestive system in small mammals particularly rats,
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mice or guinea pigs. Other candidates labelled organs that were not part of
the digestive system such as kidneys, lungs, testes, urinary bladder and
heart. Other candidates labelled the external parts of the rat like nail, fore
and hind leg and eye and nostrils. These responses show that they did not
understand of the question. Some identified correct parts but interchanged
them, while others labelled less than six digestive parts in the diagram. In
part (b), most of them failed to score full marks because they were able to
identify either one or two among the three parts. For example, one candidate
identified correctly the parts responsible for transfer of food from the mouth
to stomach, production of ptyalin and secretion of bile to the gut, mouth and
gall bladder respectively. Hence, the candidate scored marks only in one
part. Other candidates failed to recognize that ptyalin is an alternative name
for salivary amylase. For example, one candidate wrote esophagus, ileum
and liver respectively signifying that there are confusions between ptyalin
and erepsin enzyme which is secreted by the intestinal grands of the ileum.
Other candidates responded to only one part of the question and skipped the
other. For example, one candidate responded only to part (i) as oesophagus.
Also, some candidates left all the parts as open blanks showing that they had
inadequate knowledge of parts of the digestive system of mammals. In part
(c), most candidates responded incorrectly to the question. For example, one
candidate responded as yes, the specimen has a gall bladder and went far by
giving wrong reason that because it consumes a lot of lipids per day.
Another candidate argued that yes because it secretes bile. Those responses
show that candidates were not aware that, bile is stored in animals who eat
large amount of meals in a day. Extract 16.2 provides a sample of incorrect
response to question 1 in paper 2B.
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Extract 16.2:

A sample of incorrect response to question 1 in paper 2B.
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3.2

In this extract, the candidate dissected specimen B but incorrectly displayed
the digestive system due to improper drawing with respect to the system
asked. The labelling was indicated with letters instead of names and there is
no key for the letters. Moreover, he/she did not write the magnification of
the diagram. This shows that the candidate lacked knowledge in the
laboratory skills and principles to be adhered to in the dissection and
labelling of biological diagrams. In part (b), the candidate scored correctly
only in (i) by writing that oesophagus is responsible for transfer of food
from the mouth to the stomach but in parts (ii) and (iii) the responses were
duodenum secretes ptyalin enzyme and pancreas secretes bile of which were
both wrong answers. Also, in part (c), the candidate responded that specimen
B have gall bladder and justified that because it is used to neutralize the
acidic chyme which was also incorrect. These responses show that the
candidate had insufficient knowledge on the digestive system of small
mammals like mice/rat and not aware that bile is stored in animals who eat
large amount of meal in a day.

Question 2: Biochemistry

The question, in 2A required the candidates to carry out a biochemical test
to identify food substances contained in the given solution R using the
provided reagents and then answering the questions that followed. But in
2B, the candidate was provided with specimen D and was required to carry
out an experiment following the given procedures.

The question was attempted by all candidates. The data shows that the
general performance on this question was good because 687 candidates
(96.9%) scored 6 to 15 marks and only 22 candidates (3.1%) scored O to
5.5. Figure 16 shows the performance of candidates on question 2 in both
papers, 2A and 2B.
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Figure 16: Candidates’ Performance on Question 2 in paper 24 and 2B

The data shows that 71.9 per cent of the candidates scored 10.5 to 15
marks, 25 per cent scored 6 to 10 and 3.1 per cent scored 0 to 5.5 marks.
The analysis of candidates’ responses to question 2 in each paper is as
follows:

733/2A Biology 2A
In this question candidates were provided with solution R and required to
answer the following questions:

(a) Using the provided reagents, carry out the biochemical test to
identify food substances contained in solution R. Tabulate your result
as shown in the following table: -

Food Tested Procedure Observation Inference

(b) State the role of each of the food substances identified in solution R
to human body.

(c) Why was heat required during the testing of food substance identified
in solution R?
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The analysis from the candidates’ responses shows that the candidates who
scored 6 to 15 marks in paper 2B for question number 2 gave correct
responses to most parts of the question. This indicates that the candidates
had adequate knowledge of the topic, skills tested and principles of
conducting scientific practicals involving main sense organs. In part (a),
they correctly identified the food substance(s) contained in solution R by
tabulating their results as required in the question. They explained the
correct procedures for investigation of each food substances. They also
used specific and measurable quantity of food sample solutions and
reagents in each type of the food tested. Consequently, they obtained the
correct observations and drew the correct inferences as can be seen in the
marking scheme as follows:

Food Test. Procedure Observation Inference

Starch To 2cm’ of solutions R in | Solution R was retained| Starch was
the test tubes, two (2) | with the brown colour of| absent in
drops of lodine solution | the reagent. solution R.
were added and the
content was gently shaken.

Reducing To 2 cm’ of solutions R in | Solution R in the test | Reducing

sugar the test tubes, 2cm’of | tube turned into a series | sugar was
Benedict’s solution was | of colour from blue, | present in
added and the content was | green, yellow, orange to | solution R.
boiled. brick red precipitate.

Protein To 2cm’ of solutions R in| Solution R in the test| Protein was
the test tubes, 2cm’ of| tube turned into | present in
dilute NaOH solution was | purple/violet coloration. | solution R
added followed by 2 drops
of 1% CuSO, solution
while shaking.

Lipid To 2cm’ of solutions R in| Solution R in the test| Lipid was
the test tube, 3 drops of| tube formed a red ring at| present in
Sudan Il solution was| the top surface of the| solution R.
added and the content was | solution.
vigorously shaken left to
settle for 2 minutes.
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Most of the candidates wrote the correct procedures, observations and
inferences, suggesting that they had adequate knowledge of how to write a
good experiment report which led them to score high marks. Likewise, in
part (b), the candidates correctly identified the role of each food substances
identified from solution R including reducing sugar for energy
production/release, lipids for insulation and energy release during cellular
respiration and protein being responsible for various functions including
growth, repair of worn-out cells and tissues, acting as structural materials
like keratin in hair, nails, horns and hooves. Also, protein can aid in body
defence like antibodies and transportation of materials like haemoglobin for
transportation of Oxygen. All these indicate that the candidates had good
understanding of the concept of biochemistry, especially the role of food
substances in the body of living organism specifically animals. Moreover,
in part (c), The candidate stated the reasons for applying heat when testing
reducing sugar as it was responsible for conversion /reduction of blue
copper Il contained in Benedict's solution to brick red precipitate of
copper I oxide by speeding the rate of reaction. This indicates that the
candidates had knowledge of factors affecting the rate of reaction. Extract
17.1 shows a sample of the correct response to question 2 in paper 2A.
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Extract 17.1: A sample of correct response to question 2 in paper 2A.

In Extract 17.1, the candidate adhered to all the requirements of the
question. For example, in part (a), he/she clearly tabulated showing the
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food tested, procedures involved, observations and inference for each food
tested. The candidate presented the unit of measurement for each food
solution tested and the time limit before observing the changes for
deducing presence or absence of a given class of food. This shows that the
candidate mastered the principles of food testing and report writing. In part
(b), the candidate pointed out the main role of each identified class of food
and much more in part (c) the candidate justified the reasons for applying
heat when testing reducing sugar that was to increase the rate of reaction.
All these signify that the candidate had enough knowledge and skills in
types of chemical reactions and factors affecting them.

In contrast, the candidates who scored 0 to 5.5 marks provided most
incorrect responses, especially on the procedures, observations and
inferences. For example, in part (a), one candidate wrote the procedures for
testing starch as to 2 cm’ of solutions R in the test tubes, 2 drops of iodine
solution were added and the content were boiled and left to settle for two
(2) minutes. In addition, the testing of reducing sugar, another candidate
wrote that to 2 mls of solutions R in the test tube, equal amount 1% Copper
(11) Sulphate solution was added and the mixture was boiled for 2 minutes

while shacking. The two procedures were wrong since testing of starch
with iodine does not involve boiling whereas the testing of reducing sugar

involves the use of Benedict solution and not Copper (II) Sulphate.

Moreover, another candidate in testing for reducing sugar wrote: to 2 cm’ of
solutions R, 2 em’ of Sudan III solution was added and the content were left
to settle. In this area, the candidate confused the reagents for testing various
food substances since Sudan III is used to test lipid and not reducing sugar.
Another candidate wrote: in testing for reducing sugar, Hydrochloric acid
was added followed by Sodium hydroxide and Benedict solution. Apart
from this observation, some candidates did not indicate specific quantities
of the reagents used in each procedure and the time interval for certain
reactions or activities. All of these show that the candidates have a missing
concept for the main procedures, the reagents to be used and the conditions
necessary in carrying out the biochemical tests of various classes of foods.
Also, in part (b), some candidates mentioned the elements which make up
carbohydrates such as hydrogen, oxygen, and carbon, instead of food
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substances contained in the sample showing that they did not understand
the question. On the other hand, in the same part, most candidates failed to
specify the role of each class of food identified. Instead, they mentioned the
role of food in the body generally. This shows that they did not understand
the question. For example, one candidate wrote that the role of the food
identified in solution R is for growth and repair, body insulation and
energy release which was correct but not specific. Such responses suggest
that the candidates had partial knowledge and skills in the roles of a
specific food substance in human bodies. Other candidates wrote the
functions of starch, which was not in the solution R. These candidates
either did not understand the question or did not conduct the starch test.
Specifically, one candidate wrote: The end product of starch is maltose,
that of protein is peptides. This also did not understand the question. Yet
other candidates provided correct answers but interchanged them. Such
responses indicate that they had inadequate knowledge of the tested
concepts and some other candidates did not understand the question. In part
(c), a few candidates failed to state the role of heat in testing reducing
sugar. For example, one candidate wrote: The role of heat in testing
reducing sugar is to break down the glycosidic bond for benedict solution
to enter and another candidate wrote: To break down disaccharides to
monosaccharides showing that they have low knowledge of the roles of
various conditions applied in a certain food test experiment. Extract 17.2
shows a sample of incorrect response to question 2 in paper 2A.

66



MJLJ Yoo e dure dbservabnn | lnferce
LeVD o 2 of Sample Qecb- Hro \»D\c\m
&o\u&—\or\ -é ﬁ'\ﬂ\ﬂ&\i— uwasg "j Dﬁ&er&
bbe, Cudon 2emly of| Formed

b) m !’UQ& QF Rﬂ&uhnn\ Suo\uf
- To O'ro\l\cﬂn eremy B e b
Scu,rce oF M\\ﬂ:v\uns{ on.mpl.c Ccurg

e ol of nen - . \Cmox
-Tb on:qun ©nerryy b At l;lm

Mg ae wed orom&la e\l Wall strucdhure Upmp‘c
chiEn e umn-\a\. u:rA CMoxo Tn \‘O\unl

T m@g cE Pm‘&n
- To tepoic Warn  oud Bissug wa W \oc&v oc
— T Zve \m&y wy  Shuekive  Sedl oi & ol
\rair .
- Vo vesigh \>o&y ctoa.u\s\; &J:JECLA?

e vk oF \LP\tD

- bk o2 \nculalac ”\:&Qwenﬁ_ \aol Laug
' = A8 ed
| ?h\&:zm\;p\' G\QS Lo P f‘.eﬂ mmﬁ:ful\ =

Extract 17.2: A sample of incorrect response to question 2 in paper 2A.

In this extract, the candidate scored low marks due to lack of skills on food
testing. Also, in his/her report, the candidate presented the test for lipid
only instead of including all other food substances asked like starch, protein
and reducing sugar. For example, in part (b), the candidate gave the role of
non-reducing sugar which was not present in solution R, showing he/she
had no knowledge and skills in observation and report writing for food test
experiments. Part (c) was completely skipped by the candidate.
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3.2.2 733/2B Biology 2B

In the question, the candidate was provided with specimen D and was
required to carry out an experiment using the following procedures:

Procedures

(a) Cut the specimen D into two halves.

(b) Place one half into a mortar and grind using pestle to make a paste

(c) Place the paste into the test tube and label it as test tube X.

(d) Place the other half into another test tube and label it as test tube Y

(e) Add 2mls of 2% H>O; solution into each of the test tube X and Y and
note the changes.

(f) Take a wooden splint and test the evolution of gas in each of the test
tubes. Record your observation.

Questions

(a) (i) What was the aim of this experiment?
(ii) Which test tube acted as a control experiment?

(b) Why was specimen D grounded?

(c) (i) What did you observe after adding 2% hydrogen peroxide solution
into each of the test tube X and Y? Give reason for each
observation.

(ii) Suggest the name of the substance contained in specimen D which
was responsible for the changes noted in one of the test tubes in
procedure(e).

(iii) Write the chemical equation for the reaction which occurred after
adding 2 % of hydrogen peroxide solution which caused the
observed changes in one of the test tube in procedure (e).

(d) Name the gas evolved in this experiment. Give reasons for your
answer.

(e) What deductions can be made in this experiment? Give two points.

Analysis from the candidates’ responses reveals that the candidates who
scored 6 to 15 marks managed to provide correct responses to many parts of
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the question, indicating that they had adequate knowledge of biochemistry
and biology laboratory skills. For example, in part 2 (a) (i), most of the
candidates correctly stated that the aim of this experiment was to investigate
an enzyme activity while in 2 (a) (ii), they identified that the fest tube which
acted as a control was test tube X showing that they had adequate
knowledge of experimental and control parts of the experiment and the aim
of this experiment. In part (b), the candidates correctly stated the reason for
grinding specimen D that was to increase the surface area of the substrate in
order to increase the rate of reaction. This also shows that the candidates had
enough knowledge on the factors affecting the rate of enzyme-controlled
reaction such as enzyme concentration which is increased by increasing the
surface area of the substrate. In part (c) (i), the candidates correctly stated
the observation made after addition of 2% hydrogen peroxide solution into
each of the respective test tubes X and Y. They also stated the reason behind
for each observation that occurred for each test tube. That means in test tube
X, there was evolution of strong effervescence which appeared as bubbles of
air because in the grounded specimen D, more catalase enzymes were
exposed to 2% hydrogen peroxide leading to high rate of reaction which was
indicated by high production of effervescence. On the other hand, in the test
tube Y, there was less evolution of effervescence. That was because in the
ungrounded specimen D, a few catalase enzymes were exposed causing low
rate of reaction which was indicated by low production of effervescence.

In part 2 (¢) (ii), the candidates identified the name of the substance
contained in the specimen D which was responsible for the changes noted
in this experiment as catalase enzyme showing that they had a clear
understanding of the concept of enzymology. Moreover, in 2 (c) (iii), the
candidate wrote the chemical equation for the reaction which occurred after
adding 2% of hydrogen peroxide solution as follows:

2H202 Catalase> 2H20+ 02

In part 2 (d), the candidates identified that the gas evolved is oxygen with
reasons that the gas relit a glowing wooden splint in test tube X. This shows
that the candidates had knowledge of the decomposition of hydrogen
peroxide and the test for oxygen gas. In part 2 (e) based on this experiment
the candidates deduced that enzyme activity depends on their
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concentrations. The higher the concentration of enzymes, the higher the rate
of reaction and vice versa. This explains why there was more effervescence
in test tube X than Y. Such good answers show that the candidates had
knowledge on the factors affecting enzyme-controlled reaction. Extract 18.1
shows a sample of correct response to question 2 in paper 2B.
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Extract 18.1: A sample of correct response to question 2 in paper 2B
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In Extract 18.1, the candidate correctly stated the aim of the experiment in
part (i). Moreover, he/she correctly identified the test tube used as a control
experiment in part (ii). Likewise, in part (b), the candidate gave the correct
reason for grinding the specimen D. Moreover, in part (c) (i), he/she gave
the correct observation and the reason after adding 2% hydrogen peroxide
solution into each of test tubes X and Y was given. In part (c) (ii), the
candidate also suggested the name of the substance contained in specimen
D, which was responsible for the changes noted, in procedure (e).
Similarly, the correct balanced chemical equation was presented for the
reaction which occurred after adding 2% of hydrogen peroxide solution to
test tubes. In part (d), the candidate named correctly the gas evolved from
this experiment and gave the reason. In part (e), the candidate gave correct
deduction from the experiment. All this shows that the candidate had
enough knowledge and skills in biochemistry especially enzymology.

In contrast, analysis shows that candidates who scored 0 to 5.5 marks
provided incorrect responses to most parts of the question. For example, in
part (a) (i), some of the candidates wrote the aim of experiment was to
determine factors effecting enzyme activity and others said to investigate
the rate of enzyme activity. Their responses indicate that they are not aware
of the aim of the experiment. In (a) (ii), some candidates identified the test
tube Y as a control experiment while test tube X was the correct one. This
response shows that candidates do not understand the differences between
experimental and control parts of an experiment. In part (b), some
candidates wrote that the aim of grinding specimen D was to facilitate
reaction while others wrote for easy penetration of 2 % hydrogen peroxide.
All these responses showed that they had low knowledge of how enzyme
concentration affects the rate of enzyme-controlled reaction. In part (c) (i),
they wrote incorrect observations after adding 2% hydrogen peroxide
solution into each of the test tubes X and Y. For example, some candidates
wrote in test tube X there was evolution of more bubbles instead of
effervescence and other candidates wrote more detergents were produced in
test tube X than Y. One candidate wrote that more effervescence was
evolved in test tube X than Y due to more reaction caused by specimen D.
Their reasoning indicated that they were not aware of the reaction
occurring in the test tubes and some lacked proper scientific vocabularies to
explain the observations. In part ¢ (ii), a few candidates failed to give the
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actual name of the enzymes. Some said that the name of the substance
present in specimen D was protein. Others wrote the general term as
enzyme without specifying the exact name of the enzyme. This indicates
that they were not aware of catalase enzyme and its function in the liver. In
part ¢ (ii) most of the candidate failed to write a chemical reaction for the
reaction occurred after adding 2% hydrogen peroxide. A few candidates
attempted to write it but it was not balanced. All these show that the
candidates had limited knowledge of the principles of writing chemical
equations. In part (d), most candidates identified the types of the gas
evolved but failed to justify it and some candidates failed to use the term
relight a glowing wooden splint in explaining the observation. For example,
one candidate wrote that the gas evolved was an oxygen because when it
reacts with effervescence, burning start and another one wrote when
wooden splint is placed on the test tube X fire is produced, showing that
they did not know how the oxygen gas is confirmed through experiments.
Very few candidates failed to name the gas evolved from the experiment.
One candidate wrote carbon dioxide and others wrote carbon monoxide.
These candidates are not familiar with the decomposition of hydrogen
peroxide under catalase enzyme. In part (e), most of the candidates failed to
deduce that the rate of enzyme reaction depends on its concentration. For
example, one candidate deduced that fest tube X have more enzyme than
test tube Y and other candidates wrote that, from the experiment it can be
concluded that grinding specimen D cause more bubbles than non-grinded
one. This shows that the candidates in this category were not aware that
grinding a substrate increases the surface area for enzymic reaction. Extract
18.2 shows a sample of incorrect response to question 2 in Paper 2B.
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Extract 18.2: A sample of incorrect response to question 2 in Paper 2B.

In Extract 18.2, the candidate scored poorly because in part a (i) the
candidate failed to understand the aim of the experiment. The candidate
pointed out that the aim of the experiment was fo determine the effects of
enzymes to substrate while it was to investigate the enzyme activity. In part
(b), the candidate failed to give reasons for grinding specimen D. The
candidate wrote: To provide suitable medium for enzymatic reaction
instead of increasing surface area of the substrate in order to increase the
rate of reaction. In part (¢) (i), the candidate failed to justify the observation
by writing: Test tube X contain fine particles than test tube Y which was
incorrect. Also, in part (¢) (i), the candidate failed to identify the substance
contained in the specimen by writing glucose while it was catalase enzyme.
Moreover, in part c¢ (iii) the candidate also failed to write the correct
balanced chemical equation for the reaction occurring in the test tube X
after adding 2 % of hydrogen peroxide solution.

The candidate wrote CsHsO¢ + H,O, while the correct equation is
2H202 Catalase 2H20+ 02
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In part (d), the candidate failed to identify the gas that was evolved after the
reaction and wrote hydrogen with the reason which was not based on
observation. For instance, the gas gave a pop sound. The correct response
was oxygen gas since it re-light a glowing splint. Not only that but also in
part (e), the candidate failed to provide vivid deductions based on the
experiment conducted. All these show that the candidate missed several
skills in Biology practicals particularly enzymology.

Question 3: Classification of Living Things

In this question, the candidates were given various specimens for
identification and then required to answer the questions that followed. The
question was attempted by all candidates. The general performance on this
question was good since 601 candidates (84.8%) scored 6 to 15 marks and
only 198 candidates (15.2%) scored 0 to 5.5 marks. Figure 17 shows the
performance of the candidates on question 3 in both papers, 2A and 2B.
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Figure 17: Candidates’ Performance on Question 3 in Paper 2A and 2B

The data shows that 31.2 per cent of the candidates scored 10.5 to 15
marks, 53.6 per cent of the candidates scored 6 to 10 and 15.2 per cent
scored 0 to 5.5 marks. The analysis of candidates’ responses to question 3
in each paper given as follows:
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3.3.1

733/2A BIOLOGY 2A

In the question asked, the candidates were provided with specimens A
(Sisal plant), B (Tilapia scale) and C (Groundnut seedling) and then
required them to observe them and answer the following questions:

(a) (i) What are observable features used to place specimen A into its
respective kingdom? Give two points.
(ii) In what ways is specimen A is successfully adopted to its habitat?
Give three points.
(iii) How is specimen A important for industrial development. Give three
points

(b) (i) Identify the name of the organism from which specimen B was taken.
(i) How is the specimen B important to the organism from which it was
taken? Give two points.

(c) What are the observable features used to place specimen C into its
respective class? Give three points.

Analysis shows that the candidates who scored 6 to 15 marks on question 3
in paper 2A wrote correct responses in most parts of the question. In part
(a) (1), these candidates correctly identified the observable features used to
place specimen A into its respective Kingdom (Plantae) including
possessing green leaves for capturing light energy during photosynthesis
and its body being divided into roots, stem and leaves. In part (a)(ii), the
candidates identified the features that enabled specimen A to successfully
adapt to its habitat such as having leaves which store water for survival
during drought and preventing excessive loss of water through
transpiration, possession of narrow leaves which reduce the surface area
when exposed to sunlight to reduce the rate of transpiration and leaves
having thorny endings/tips which prevent herbivores from consuming
them.

Moreover, in (a) (iii), the candidates had pointed out ways in which
specimen A is important for industrial development such as being used in
making carpets, strings/ropes and sacks/sisal bags showing that they had
knowledge of the application/use of various plants in our daily life and

improvement of life standard of human beings through industrial processing.
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In part (b) (i), they responded correctly by identifying the organism from
which specimen B was taken such as Tilapia fish. Such correct responses
show that the candidates had adequate knowledge of the structures and parts
of various organisms in the Kingdom Animalia. Also, in (b) (ii), they
described the main ways in which specimen B is important to the organism
from which it was taken such as protecting the internal delicate parts and
their arrangement in the body of an organism reduces the resistance of water
current during swimming. All these indicate that the candidates understood
the classification of organisms particularly on adaptation of those organisms
to their ecological habitats. Similarly, in part (c), most of the candidates
wrote distinctive features of specimen C (groundnut seedling) which were
used to place it into its respective class (dicotyledonous). The features
included having tap root system, leaves with network venation, possessing
leaf petioles and difference appearance between upper and lower side of the
leaves. These responses show that the candidates have an understanding of
observable features of a dicot plant. Extract 19.1 shows a sample of correct
response to question 3 in paper 2A.
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Extract 19.1: A sample of correct response to question 3 in paper 2A.

The extract shows that the candidate correctly wrote the observable
features used to place specimen A into its respective kingdom since he/she
gave the features which help specimen A to adapt successfully in its
habitat. The candidate stated the way in which specimen A is important for
industrial development. The candidate also identified the organism from
which specimen B was taken and stated the way specimen B is important to
the organism from where it was taken. Furthermore, the candidate pointed
out the main features used to place specimen C into its respective class. All
of these show that the candidate had good knowledge and skills in
guideline and principles of classifying organisms and the importance of
various organisms to human beings and adaptation to their habitats.

On the contrary, the candidates who scored 0 to 5.5 marks provided
incorrect responses to almost all parts of the question, signifying that they
lacked knowledge about the characteristic features of the specimens. For
example, in part (a) (i), most of the candidates stated features of monocots
or dicots. For example, one candidate wrote presence of fibrous roots and
having narrow and long leaves. Another candidate wrote that specimen A
has spine/needles for defence as the reasons for placing it into the kingdom
plantae, which was not correct. This indicates that the candidates were
unaware of the observable features of any member of the kingdom Plantae.
Therefore, they failed to identify the observable features which place
specimen A (sisal plant) into its respective kingdom. In part (a) (ii), most of
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the candidate failed to identify the features that enabled specimen A to
successfully adapt to its habitat. For example, one candidate wrote: the
specimen A have vascular tissues xylem and phloem but with no
justification and another one wrote: the specimen bear flower and other
candidates left it as an open blank. Some candidates failed to explain how
the specimen can be utilized in industrial processing in part (a) (iii). For
example, one candidate wrote that specimen A is planted near the industry
for decoration and another one wrote: it is mostly destroyed during
construction of industries showing that they lacked knowledge of the
application/use of various plants in our daily life or they did not understand
the question. In part (b) (i), some candidates gave the general term fish
instead of tilapia fish and others wrote reptilian while others stated as
snakes. Furthermore, in (b) (ii), some candidate failed to describe the main
ways in which specimen B is important to the organism from which it was
taken. For example, one candidate wrote that specimen B helps in
swimming without specifying how far specimen B is useful during
swimming. Also, other candidates responded: it is for defense in steady of
writing for protecting the internal delicate parts. All these, indicate that the
candidates lacked correct understanding of how to describe an adaptation of
living organisms. In part (c), some of the candidates gave general features
instead of distinctive features of specimen C which were used to place it in
its respective class (Dicotyledonae). One candidate wrote: It have roots for
absorption of water, leaves for photosynthesis and presence of spine for
defense. This shows that the candidate had misconception or low
knowledge of the distinctive features of the class dicotyledonae. Extract
19.2 shows a sample of incorrect response to question 3 in paper 2A.
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Extract 19.2: A sample of incorrect response to question 3 in paper 2A.

In Extract 19.2, the candidate wrote observable features used to place
specimen A in its respective kingdom as it has wax which protect it from
dangerous herbivorous animals like cows and goats in part (a) (i) of the
question which is not a feature that characterizes kingdom plantae. The
candidate failed in part (b), to identify the organism from which specimen
B was taken but did not specify the kind of fish. The candidate gave the
wrong ways used in placing specimen A into successfully adapt to its
habitat. The candidate wrote the ways that included: it possess wax which
protect from eaten by herbivorous animals like giraffe and cows, it has
long roots which aids for searching of nutrients and water, it possess wide
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33.2

leaves which aids for photosynthesis and it has wide stem for storage of
water, which were not true. Moreover, the candidate failed to state the way
specimen B is important to the organism from which it was taken showing
that he/she was incompetent in the functions of various structures and of
living organisms. Furthermore, the candidate failed to point out the main
features used to place specimen C into its respective class. All of these
show that the candidate has poor knowledge and skills in classification of
living things and benefits of various organisms to human beings.

733/2B BIOLOGY 2B

In the question, the candidates were provided with specimens A (Fern
plant), F (Animal skin), C (Butterfly), G (Grasshopper) and E (Beetles).
They were required to observe them carefully and answer the following
questions:

(a) What are the observable features shared by specimen C and E? Give
five points.

(b) How is specimen F important for industrial development? Give four
points.

(c) Observe the lower surface of the specimen A and answer the
following questions.
(i)ldentify the structures found on the lower side.
(ii) What is the function of the structure identified in (c)(i)?

(d)  What are the observable features used to place specimen C, G and E
to their phylum? Give three points.

The analysis from the candidate responses show that most of the
candidates who scored 6 to 15 marks on this question for paper 2B
provided correct responses in all or most parts of the question. In part (a),
these candidates correctly identified the observable features shared by
specimen C and E such as both having one pair of antennae, three pairs of
walking legs, two pairs of wings, one pair of compound eyes and both
having three body parts head, thorax and abdomen. This shows that the
candidates have reasonable knowledge and skills of identifying distinctive
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features of various organisms in the Kingdom Animalia and class insecta in
particular.

In part (b), the candidates have analyzed the importance of specimen F
included industrial development such as making shoes, bags, balls, mattress
and making clothes showing that they understand the economic importance
of a various specimens and their products and how they can act as a raw
material in industrial processing leading to industrial development. For the
case of part (c) (i), the candidates identified the structures observed for
specimen A to be sori (sorus) as a cluster of sporangia and in part (c) (ii),
they stated the function of the structures identified in (c) (i) as being used in
production of spores for asexual reproduction. Such correct responses show
that the candidate was knowledgeable about the plant specimen and had
observation skills to identify various parts of it and being able to state the
roles of different parts of the plant. Moreover, the candidates responded
correctly in part (d) (iii) of the question since they managed to point out the
features used to place specimen C (Butterfly), G (Grasshopper) and E
(Beetles) into their respective phylum of Arthropoda due to their bodies
being covered by an exoskeleton and having jointed appendages and
possessing segmented bodies. Such good answers show that the candidates
had enough knowledge on the distinctive features used to classify
organisms into their phyla. Extract 20.1 shows a sample of correct response
to question 3 in paper 2B.
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Extract 20.1: A sample of correct response to question 3 in paper 2B.

In Extract 20.1, the candidate correctly wrote the features shared by
specimen C and E with reasons. Also, the candidate stated the importance
of specimen F for industrial development. The candidate has identified

correctl

y the structures found in the lower side of the specimen A and

specified their role in the plant. The candidate in part (d) has outlined the

main fe

atures used to place specimen C, G and E into their phyla correctly
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with the exception of the first and second points which were specifically for
their class.

However, the candidates who scored 0 to 5.5 marks provided incorrect
responses to all or some parts of the question. For instance, in part (a),
some of them incorrectly identified the observable features shared by
specimen C and E. For example, one candidate wrote only three points as
both have segmented body, their body is covered by exoskeleton and both
of them have jointed appendages. Another candidate wrote that both have
nervous system, heterotrophic mode of nutrition, undergoes locomotion
and reproduce sexually. These features are not observable to a dead
organism thus the candidates did not understand the meaning of the term
observable features.

Part (b) of the question shows that, most of the candidates failed to
recognize the specimen F as a representative of an animal skin and hence
failed to give importance of specimen F to the industrial development. For
example, one candidate wrote that it is used to increase beef as it is a
source of meat, it improves dairy (milk) industries as it produces milk and
helps in manure production via urine. Another candidate wrote it is used in
biological studies research, used as specimen in biology practical, as
medicine/ for treatment like covering the burnt wound. All these show that
the candidates failed to link the knowledge about the role of animal
products in daily application including industrial processing leading to
industrial development. Instead, they wrote the role of the organism from
which specimen F was taken. These candidates also did not know the
meaning of the term “specimen” which could be an organism or part of an
organism.

For the case of part (c) (i) of this question, some candidates failed to
identify the structures observed on the underside of specimen A to be sori.
For example, some candidates identified the structures as sporangium,
rhizoid, archegonium and others mentioned flowers. Such responses show
that the candidates had insufficient knowledge about the structure of
organisms in Kingdom Plantae, specifically those of the fern plant. Also, in
part (c) (i), some candidates failed to state the function of the structures
identified in (c) (i) as being used in production of spores for asexual

reproduction. For example, one candidate wrote: it is used in storage of
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sporangium. Another candidate wrote: for absorption of water, another
wrote for sexual reproduction, also another candidate wrote for
fertilization, showing that they had misconception on the exact role of the
structure identified (sorti).

Furthermore, part (d) (iii) shows that some candidates failed to point out the
features used to place specimen C, G and E into their phylum (phylum
Arthropoda). Most of them wrote the distinctive features they shared in their
class but not their phylum. For example, one candidate wrote: All have one
pair of antennae for sensation, three pairs of walking legs, two pairs of
wings, one pair of compound eyes and all have three body parts head,
thorax and abdomen. Another candidate wrote: The specimens belongs to
this phylum due to possession of antennae, compound eyes, and possession
of three body parts. Such responses indicate that the candidates confused
between the distinctive features of phylum Arthropoda and those of the class
Insecta. Extract 20.2 shows a sample of a candidate’s incorrect response to
question 3 in paper 2B.
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Extract 20.2: A sample of incorrect response to question 3 in paper 2B.

In this extract, the candidate scored correctly only two (2) points in part (a)
and one point in part (b) and missed the rest. For example, the response for
parts (a) (iii), (iv) and in part (b) (ii) were wrong with respect to the context
of the question. Also, in part (c) (i), the candidate failed to identify the
structure found on the lower side of specimen A by writing it as rhizoid.
Lastly, in part (d) (ii), the candidate failed to analyse the features used to
place specimens C, G and E into their phylum, instead of analysing the
features used to place them into the same class. This shows that the
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4.0

candidate had poor knowledge of the characteristic features of phyla in the
Kingdom Animalia specifically phylum Arthropoda and also they did not
understand the question in part (d).

ANALYSIS OF CANDIDATES’ PERFORMANCE IN EACH TOPIC

In paper 1, eleven topics were assessed in the Biology examination for
year 2023. The data analysis shows that the candidates demonstrated good
performance in the topics on Analysis of the O-Level Biology Curriculum
Materials (93.7%), Planning and Preparation for Teaching (93.4%), Body
health and Immunity (89.9%), Basic Biology Laboratory Skills (88.9%),
Classification of Living Things (74.9%) and Fundamentals of Teaching and
Learning of Biology (70.4%). The candidates attained average performance
on the topics of Ecology (43.2%) and Genetics (43%). Moreover, they
demonstrated weak performance in the topics on Respiration (32%),
Assessment in Biology (20.4%) and Biochemistry (7.6%). A summary of
the candidates’ performance per each topic in 733/1 is summarized in
Appendix I.

Paper 2 (practical paper 2A and 2B) comprised 3 topics which were
examined in 3 questions. The candidates demonstrated good performance
in Biochemistry (96.9%), Basic Biology Laboratory Skills (90.0%) and
Classification of Living Things (84.8%). The candidates’ performance on
each topic in 733/2 Biology 2 is summarized in Appendix II.

Considering the candidates’ performance in the years 2022 and 2023 per
topic, analysis shows that there is improvement in the performance in 2023
since candidates performed well in the six topics, average in two topics,
and failed in three topics. Unlike in year 2022, candidates performed well
in five topics, and got average and weak performance in three topics
respectively. However, tutors are encouraged to design better methods for
teaching the topics which the candidates have demonstrated to perform
average or even failed completely in answering particular questions. This
will help further improvement to the future candidates and produce more
competent teachers in all topics to be taught in secondary schools.
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5.0

6.0

CONCLUSION

The analysis on the Biology examination 2023 displays that the
performance of the candidates was good since a total of 709 candidates
(100%) passed the examination. In Biology paper 1, the candidates had
good performance in question number 13 (98.7%), 12 (96.1%), 6 (93.7%),
10 (93.4%), 5 (89.9%), 8 (79.1%) and 9 (76.6%) because of adequate
knowledge on the subject matter tested. The candidates attained an average
performance in question number 7 (64.2%), 1 (53.7%), 4 (43.2%), 11 (43)
because they were not competent on the tested topics. Moreover, they
attained weak performance in question number 3 (32%), 14 (20.4%) and 2
(7.6%).

In Biology paper 2, the candidates had good performance in all three
questions as follows; question 2 (96.9%), 1 (90%) and 3 (84.8%). From
these observations, it is obvious that candidates performed better in
practical than in theory. This is due to the fact that practical requires the
candidate to do activities concerning with the tasks given and by doing so
they understand the concepts taught.

RECOMMENDATIONS

Generally, the candidates’ performance in this examination was good. For
improving the performance of the candidates in the coming examinations
the following are the measures recommended:

(a) Tutors should engage student teachers to get involved in activities
that will allow one to one conversation such as debates, reading and
speaking English all the time of their stay at the college. This will
improve their proficiency in the language which seemed to hinder
performance.

(b) Tutors should use simulated teaching and learning aids, pictures and
models during teaching the concepts of lipids and cell membrane so
as to instill more understanding on saturated and unsaturated fatty
acids. During the session, students should be given enough time for
discussion on issues related to the topic and given conclusion by their
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(©)

(d)

(e)

tutors. This is recommended because some candidates lacked mastery
of basic concepts.

Tutors should engage student teachers in more practical activities in
investigating the products of aerobic respiration through group
discussion, plenary presentation and other possible ways so as to
improve their competence in respective concepts.

In teaching the topic of Assessment particularly the concept of
“assessing Biology practicals,” student teachers should be given flip
charts, marker pens, masking tapes and Biology practical manual then
be guided to construct an assessment tool to be used to assess
practicals carried by students at school. This will help them to
understand the key points to note during assessing practical work.

All education stakeholders should make sure that all important
facilities such as the library and internet resources are available at
schools/colleges. This will help the candidates to have access to a
variety of resources. These will ultimately improve candidates’
knowledge and skills ultimately, performance will improve.
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Appendix I
Summary of the Candidates’ Performance per Topic in Paper 1, DSEE 2023

Percentage
of the Average
. Question Candidates Performan
S/N. T R k
opie Number with Scores ce Per emarks
of 40% or Topic (%)
Above

7. Ecology 4 43.2 43.2 Average

8. Genetics 11 43 43 Average
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Appendix 1T

Summary of the Candidates’ Performance per Topic in Paper 2 DSEE 2023

Topic

Question
number

92

Percentage of

the Candidates Remarks

with Scores of
40% or Above







