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FOREWORD

The National Examinations Council of Tanzania is delighted to issue this report on
Candidates’ Item Response Analysis (CIRA) for Diploma in Secondary Education
Examination (DSEE) 2023. This report has been prepared to deliver feedback to
tutors, students, policymakers, and other educational stakeholders about the
candidates’ performance in Mathematics subject.

The report highlights the factors that made candidates to perform well in this
examination. The factors include the ability to interpret the demand of the questions
and follow the instructions as well as sufficient knowledge about the concepts and
principles related to the subject. The report indicates that some of the candidates
scored low marks because they failed to interpret the requirement of the questions
and lacked sufficient knowledge and skills about the mathematical concepts
examined, made errors while performing mathematical operations, failed to use
relevant formulae, and the use of incorrect formulae.

The feedback provided in this report will serve as a basis for educational
stakeholders to act effectively to improve teaching and learning in this subject. This
will ultimately improve the candidates’ performance in future examinations.

Finally, the National Examinations Council of Tanzania would like to extend
sincere gratitude to everyone who participated in the preparation of this report.

el

Dr. Said A. Mohamed
EXECUTIVE SECRETARY

v



1.0

INTRODUCTION

This report delivers the candidates’ responses in Mathematics subject for
the candidates who sat for the Diploma in Secondary Examination 2023. It
gives a relevant feedback to educational stakeholder on the strengths and
weaknesses of candidates’ performance. A total of 528 candidates were
registered in the 2023 DSEE in Mathematics subject out of which 523
(99.1%) candidates sat for the Examination.

The paper had a total of fourteen (14) questions separated into two sections,
A and B. Section A consisted of 10 short answer questions, where
candidates were required to answer all questions. Each correct answer had 4
marks, making a total of 40 marks. Section B consisted of four (4) essay
questions and candidates were required to answer all questions from this
section; each correct answer had 15 marks, making a total of 60 marks.

The analysis on the performance for each question in section A is
categorised in three groups of scores, namely; 3-4 marks; good marks, 2-2.5
marks; average marks; and 0-1.5 marks; weak marks. In section B, the
performance analysis for each question is also categorised in three groups
of scores as follows: 10.5-15 marks; good marks, 6-10 marks; average
marks; and 0-5.5 marks; weak marks. In addition, the analysis of
performance was divided into three groups of intervals, which are 70%-
100%, 40%-69%, and 0%-39% to represent good, average, and weak
performance, respectively.

The analysis on candidates’ responses to each question was prepared using
data, figures, and extract of the sample of answers from the candidates. The
figures of analysis on performance presented in this report used three
colours to depict the performance as follows: green represents good
performance, yellow represents average performance, and red represents
weak performance.



2.0 ANALYSIS OF CANDIDATES’ RESPONSES IN EACH QUESTION
2.1 Section A: Short Answer Questions
2.1.1 Question 1: Calculating Devices

The candidates were required to: (a) find the value of a and (b) use a non-
programmable calculator to find the mean and standard deviation of the
scores from the following data of 80 students:

Class 90.5 | 80.5 | 705 | 60.5 | 50.5 | 405 | 30.5 | 20.5
Marks
Frequency 4 17 16 8 a 7 12 3

This question assessed candidates’ ability to use non-programmable
calculator as one of calculating devices.

A total of 523 (100%) candidates attempted this question, where 404
(77.2%) candidates had scores ranging from 2 to 4 marks. Therefore, the
general performance of candidates in this question was good. Figure 1
shows the performance of candidates in this question.

Scores

m0.0-1.5
2.0-2.5
m30-4.0

Figure 1: Performance of candidates in question 1

The data reveal further that, the candidates who correctly responded to this
question realized that the summation of frequencies was equal to the
number of students who sat for the test. That is,4+4+ 17+ 164+ 84+ a +
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7 + 12 + 3 = 80, hence they obtain the value of a that was used to find the
mean and standard deviation as shown in Extract 1.1.
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Extract 1.1: A sample of correct responses to question 1.

In Extract 1.1, the candidate used the value of a, from part (a) and a non-
programmable calculator to find the mean and standard deviation in part

(b).

Despite the good performance of candidates in this question, it was
observed that 119 (22.8%) candidates had scores between 0 to 1.5 marks.
These candidates failed to realize that the sum of frequencies was equal to
the number of students who sat for the test, that is Z f =80, hence they

failed to find the value of a in part (a) of the question and consequently
failed to compute the mean and standard deviation. These candidates lacked
knowledge on the basic tenets of statistics. Some of them calculated
wrongly the value of a in part (a) which led to wrong values of mean and
standard deviation in part (b).

Other candidates stated the procedures for calculating using a non-
programmable scientific calculator instead of calculating the value of a.
Extract 1.2 shows the sample of incorrect responses to question 1 from one
of the candidates.
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Extract 1.2: A sample of incorrect responses to question 1.

In Extract 1.2, the candidate stated the procedures for calculating using a
non-programmable scientific calculator instead of calculating the value of
a.

Question 2: Similarity and Congruence

This question assessed candidates’ competence to apply congruence
theorems to identify the related lines and angles. They were required to

prove that the perpendicular line from the vertex B to the base AC of an
isosceles triangle ABC bisects the base and the angle ABC.

The analysis of statistical data shows that, 523 (100%) candidates attempted
this question, whereby 457 (87.4%) candidates had score ranging from 0 to
1.5 marks. Hence, the candidates’ performance in the question was weak.
Figure 2 is a summary of the candidates’ performance.

100 -
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -
O_

87.4

Percentage of Candidates

7.6 50

00-1.5 20-25 3.0-4.0
Scores

Figure 2: Performance of candidates in question 2
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Performance analysis shows that, candidates who scored low marks had
inadequate knowledge on congruence theorems and their applications in
solving mathematical problems. Some candidates drew an equilateral
triangle, labelled its sides and angles which was not the requirement of the
question. Others were unable to translate the problem geometrically; this
led them to write incorrect responses that could not lead to the required
answer. Extract 2.1 shows a sample of candidate’s responses who failed to
translate the problem into a proper geometrical figures.
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Extract 2.1: A sample of incorrect responses to question 2.



In Extract 2.1, the candidate failed to understand the requirement of the
question, consequently he/she could not translate the problem into a
required geometrical figure.

Further analysis shows that, 26 (5.0%) candidates had scores ranging from
3 to 4 marks. The candidates who scored all 4 marks allotted to this
question had gained the knowledge on congruence theorems and their
applications. Extract 2.1 shows a sample of a correct response from one one
of the candidates.
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Extract 2.2: A sample of correct responses to question 2.

In Extract 2.2, the candidate applied correctly the congruence theorem to
produce the required answer.



2.1.3

Question 3: Coordinate Geometry II

This question examined candidates’ ability to recognise and apply the
condition that, the line y = x—c¢ touches the ellipse if the discriminant is
equal to zero. They were required to find the possible value(s) of ¢ and the
coordinates of the point(s) of contact, if the line y =x—c touches the

ellipse 9x° +16y” =144.

The question was attempted by 523 (100%) whereby 466 (89.1%)
candidates scored from O to 1.5 marks. Therefore, the general performance
of the candidates in this question was weak. Figure 3 shows the percentage
of candidates who scored low, average and high marks.

Scores

m0.0-1.5
20-25
m30-4.0

Figure 3. Performance of candidates in question 3

The analysis of candidates’ responses shows that most of the candidates
failed to understand the condition for the line to be a tangent to the ellipse.
Some of them wrongly solved for the values of ¢ by equating the equation
of the ellipse and that of a straight line. Others were able to substitute
y =x —c in the ellipse 9x* + 16)° = 144, but they failed to solve for ¢

from the resulting equation. For example, a candidate calculated the value
of c as follows; (4y)? = (12)? — (3x)? and wrongly obtained 4y = 12 —
3x. The equations 4y = 12 — 3x and y = x — ¢ were compared to obtain
c = —12. Another candidate compared 9y? + 16x? — 144 = 0 with




—x +y + ¢ = 0 to get c = £12 which are wrong answers. Extract 3.1 is a
sample of incorrect responses from one of the candidates.
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Extract 3.1: A sample of incorrect responses to question 3

In Extract 3.1, the candidate failed to apply the condition for a tangent line
to the ellipse. He/she applied a wrong procedure in solving for the possible
values of c. This propagated to wrong values of ¢ and the corresponding
coordinates of the points of contact.



On the other hand, analysis shows that 39 (7.5%) candidates scored high
marks. These candidates managed to substitute y = x — ¢ in the equation

of the ellipse 9x° + 16y = 144. They clearly understood and applied the
condition for a line y=x—c to touch the given ellipse, that is the

discriminant must be equal to zero. Thus, they solved correctly to get the
values of ¢ as required. Extract 3.2 shows a correct response from one of
the candidates.
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Extract 3.2: A sample of correct responses to question 3




2.14

In Extract 3.2, the candidate made correct substitution of y from the
equation of a line into the equation of the ellipse and solved for the values
of c.

Question 4: Teaching of Selected Topics

In this question, candidates were required to briefly explain the steps to
follow in order to guide Form Three students on how to find the domain of

: . 1 . . .
the rational function f (x)=—1. The question aimed at assessing
x_

candidates’ ability to present the concept of domain of rational functions.

The data analysis shows that, 523 (100%) candidates attempted the question
whereby 410 (78.4%) candidates had scores ranging from 0 to 1.5 marks.
This shows that the general performance of candidates in this question was
weak. Figure 4 gives a summary of candidates’ performance in this
question.

100 -
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -
O_

78.4

Percentage of Candidates

11.7 99

| — .

00-1.5 2.0-2.5 3.0-4.0
Scores

Figure 4: Performance of candidates in question 4

The responses analysis in this question indicates that most of the candidates
failed to know the basic steps used in determining the domain of rational
functions. They could not recognise that a rational function is defined when

its denominator is not zero. That is, f(x)= Ll is defined when x—1#0.
x —

This important fact was necessary in explaining the steps on how to find the
domain of a rational function.

10



Majority of the candidates were not familiar with the concept rational
function as they failed to deduce that the domain of f(x)is the set of x

values for which the function is defined. For example, some candidates
explained that the function f(x) is defined at the point where the

denominator is zero and wrote x =1, f(1) = i = 1. Other candidates
explained the steps of drawing the graph of a rational function as shown in

Extract. 4.1.
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Extract 4.1: A sample of incorrect responses to question 4

In Extract 4.1, the candidate failed to know the requirement of the question,
so he/she explained the redundant steps.

Despite the weak performance, 52 (9.9%) candidates answered this question
correctly. These candidates demonstrated great understanding of the
concept of rational functions, thus they were able to give important steps
needed to guide Form Three student on how to find the domain of the given
function. They stated that if the denominator of a rational function become
zero then the function is undefined. Others used table of values to give the
steps for determining the domain of f(x) while others stated the domain
by letting x —1# Oas shown in Extract 4.2.
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Extract 4.2: A sample of correct responses to question 4

In Extract 4.2, the candidate recognised that students should be guided to
understand the domain of a rational function is obtained when its
denominator is not zero. Therefore, f(x)is defined when x—1#0.

2.1.5 Question 5: Trigonometry

This question assessed candidates’ abili
trigonometry ratios to calculate the area of

ty to apply the knowledge of
a triangle. They were required to

find the area of the following triangular field ABC, in square meters,

correct to the nearest whole numbers.
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110°

45 cm

A 70 cm B

A total of 523 (100%) candidates attempted this question, where 501
(95.8%) candidates had scores ranging from 0 to 1.5 marks. Therefore, the
general performance of candidates in this question was weak. Figure 5
shows the performance of candidates in this question.

23% 197

Scores
m00-1.5
2.0-25
m3.0-4.0

Figure 5: Performance of candidates in question 5

The analysis of data in this question shows that 12 (2.3%) candidates had
scores ranging from 2 to 2.5 marks, while 10 (1.9%) candidates had scores
ranging from 3 to 4 marks.

The candidates who failed to answer this question correctly did not know
the formula for calculating the area of the rectangular field. That is, the area
of a triangle whose angles are A, B and C with corresponding sides a, b and

¢, respectively is given by Area =% absinC = % bc sin A= % casinB. They

were not able to apply sine rule to find angle ABCwhich was necessary
before applying the result and the formula to determine the required area.
Some of the candidates assumed that angle ABC is equal to angle BAC, so

13



they wrongly wrote BAC+ABC-+110° =180°. Others substituted the
lengths of sides AC, AB, and £ACB in the formula for area of a triangle.

That is, AreaZ%A_CXEsinA, so they got wrong answers. Others applied
directly the formula for calculating the area of a triangle, that is,

Area= % (BasexHeight ) as shown in Extract 5.1.
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Extract 5.1: A sample of incorrect responses to question 5
In Extract 5.1, the candidate applied directly the formula for finding the

area of a triangle without computing the height of the triangle.

On the other hand, 22 (4.2%) candidates had scores ranging from 2 to 4
marks. Some candidates were able to apply sine rule to compute the value
of angle ABC. They also applied the correct formula for calculating the

area of the rectangular fields Area= % absinC = 1 bc sin A= % casin B.

Extract 5.2 shows how a correct answer from one of the candidates.
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2.1.6
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Extract 5.2: A sample of correct responses to question 5

In Extract 5.2, the candidate used the correct formula and made the correct
substitution to get the answer.

Question 6: Linear Programming

This question assessed candidates’ ability to formulate the constraints of a
linear programming problem from the given graph. They were required to

15




formulate the constraints representing the feasible region shown in the
following graph.

\;*

A total of 523 (100%) candidates attempted the question. Whereby 395
(75.5%) candidates scored from O to 1.5 marks. Hence, the general
performance of candidates in this question was weak. Figure 6 shows the
summary of candidates’ performance in this question.

75.5

15.9
8.6

Percentage of Candidates

00-1.5 2.0-25 3.0-4.0
Scores

Figure 6: Performance of candidates in question 6

The data analysis shows that 83 (15.9%) candidates had scores ranging
from 2 to 2.5 marks and 45 (8.6%) scored from 3 to 4 marks. The
candidates who failed to get the correct answer lacked knowledge to
determine the constraints representing the given feasible region. Some of

the candidates were able to identify the points of intercepts from the given
16




graph but they failed to formulate the required inequalities. Extract 6.1
shows the response of one of the candidates who wrote wrong answers.
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Extract 6.1: Sample of incorrect responses to question 6

In Extract 6.1, the candidate could not determine and use the intercepts to
formulate the constraints representing the feasible region.

On the other hand, the candidates who answered this question correctly
determined and used the intercepts of the lines to formulate the required
17



constraints of the given linear programming problem. Extract 6.2 shows a
correct response to this question.
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Extract 6.2: A sample of correct responses to question 6

In Extract 6.2, the candidate formulated the correct constraints representing
the feasible region. He/she was able to use the intercepts to determine the
equation of the lines defining the feasible region.
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2.1.7

Question 7: Assessment in Mathematics

This question examined candidates’ ability to recognize the importance of
keeping records of students’ mathematics learning. The question required
the candidates to support briefly by giving four reasons the statement that;
“Students’ progressive report keeping is an important aspect for motivation
in learning Mathematics™.

A total of 523 (100%) candidates attempted this question, whereby 505
(96.6%) candidates had scores ranging from 2 to 4 marks. Hence, the
general performance of candidates in this question was good. Figure 7
represents the performance of the candidates in this question.

3.4% 4 40,

Scores
m00-1.5

2.0-25
m3.0-4.0

Figure 7: Performance of candidates in question 7

The data analysis shows that 18 (3.4%) candidates had scores ranging from
0 to 1.5 marks, 23 (4.4%) candidates had scores ranging from 2 to 2.5
marks, and 482 (92.2%) candidates had scores ranging from 3 to 4 marks.

The candidates who had good performance were able to demonstrate the
importance of keeping records of students’ mathematics learning. Extract
7.1 shows one of the correct responses to this question.
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Extract 7.1: A sample of correct responses to question 7

In Extract 7.1, the candidate demonstrated good knowledge of the
importance of keeping students progressive report in the process of learning
mathematics.

The candidates who failed to answer this question correctly failed to
understand its requirement. For example, some candidates responded by
listing the incorrect reasons such as; Use of teaching aid, conducive
environment during learning mathematics, teaching from simple to complex,
bring students attention in learning mathematic, providing good
environment, by using participatory methods, more solving and good
teaching approach. Extract 7.2 shows one of the candidate’s incorrect
responses in question 7.
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Extract 7.2: A sample of incorrect responses to question 7
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In Extract 7.2, the candidate lacked knowledge about the requirement of the
question, thus he/she gave wrong responses to the question.

2.1.8 Question 8: Algebra

This question assessed candidates’ ability to use the concept of roots of a
quadratic equation to establish the relationships among the coefficients of the
quadratic equation. The question had two parts (a) and (b). In part (a)
candidates were given that, the roots of the quadratic equation

ax’* +bx+c=0 differ by 2, then they were required to show that
4ac =b> —4a”. In part (b), they were given that; x+2 and 2x—1 are factors
of the quadratic equation ax’+x—c, then they were required to find the
values of a and c.

The question was attempted by 523 (100%) candidates, whereby 308 (58.9%)
candidates had scores ranging from 0 to 1.5 marks. Hence, the general
performance in this question was average. Figure 8 shows the candidates’
performance in this question.

100 -
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0_
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34.8

Percentage of Candidates

6.3

0.0-1.5 2.0-25 3.0-4.0

Scores

Figure 8: Performance of candidates in question 8

The data analysis shows that 308 (58.9%) candidates had scores ranging
from 0 to 1.5 marks, 182 (34.8%) candidates had scores ranging from 2 to
2.5 marks, and 33 (6.3%) candidates had scores ranging from 3 to 4 marks.
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Out of 308 (58.9%) candidates who scored between 0 and 1.5 marks in this
question, 87 (16.6%) candidates scored zero.

This failure indicates that candidates lacked the knowledge on basic
concepts of algebra. Some candidates applied the concept of sum and
products of the roots of a quadratic equation inappropriately leading them to
wrong answer. Other candidates applied the concept of completing the

2 . b\? _ b%-4ac
square on ax“+x —c to obtain (x+z) =7 Next, they let
bz_ . .
4:2‘16 =1 to get 4ac = b*—4a* which is not correct. In part (b),

candidates failed to apply the concept of remainder theorem. For example,
one candidate replaced the coefficient of x by x + 2 and ¢ by 2x — 1 in the
equation ax? + x — ¢. The resulting quadratic equation was compared to
x? + x — ¢ to obtain incorrect values of a and c. Extract 8.1 shows one of
the incorrect answer to question 8.
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Extract 8.1: A sample of incorrect responses to question 8
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In Extract 8.1, the candidate used the general quadratic equation to
substitute imaginary values to solve for the unknown variables a, b and c.

However, the candidates who answered this question correctly were able to
establish the relationships among the coefficients of quadratic equation.

They applied properly the concept of sum and product of the roots to obtain
the correct answer as shown in Extract 8.2.

n@t) ax*tbx +¢=0O-

X* +b x +¢ =0
a a
Let the ek o e equalton be % and g
Given, ¥—-p= 2.
Sumt zg.mﬁts =-b .
a
A+ =-bfg —
Produat g oot = Cg -
A= “Yq- €]
bt &= 2P
o X—P =2  Lguaning bopte sifoc
(A-pYT= 227
=2+ =4
but x*+p" = X+BD* —2o(p -
(X HPY* — 40 = 4
Eb/N2 — 48 =4
T e

¥ —4c = 4-
Q> G
b —4ac = 442
. hac = —48%.

® [ *+2 and 2x-| Lalspy the Lqu, then (X32)(22-1) =O »
2X*4IX -2 =0 -
solving quadiadie cgn, X = 0-5 or -2
whan = 0.5, glo-5>* +0.5-¢ =O
Yp+lhy, =C =pa+2=4¢
Whan x= =2, 4(-2)* 4 -2—-C =D
4. -2 =¢c —@)
Soluig 2gqun > and 125 Lhulfrmbbudy,
A=%s and & ="

Extract 8.2: A sample of correct responses to question 8

>

In Extract 8.2, the candidate used the correct procedures and made a good
substitution of values to get the correct answers.
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2.1.9 Question 9: Hyperbolic Functions
This question was set to examine candidates’ ability to plot the graphs of
hyperbolic  functions. The candidates were given the function

f (x):cosh‘1 x, and they were required to; (a) sketch the locus of the

function using the table of values such that 1<x <4 and (b) determine for
the values of x and y where the function is defined.

A total of 523 (100%) candidates attempted this question whereby 438
(83.0%) candidates scored from 0 to 1.5 marks. Therefore, the general
performance in the question was weak. Figure 9 presents a summary of
candidates’ performance in this question 9.

2.3%

Scores

m0.0-1.5
20-25
m3.0-4.0

Figure 9: Performance of candidates in question 9

The data analysis shows that 77 (14.7%) candidates had scores ranging
from 2 to 2.5 marks and 12 (2.3%) candidates who scored from 3 to 4
marks. Many candidates failed to answer this question correctly because
they were unable to construct a table of value leading to failure in plotting
the graph. For example, some candidates constructed wrong table of values

for ISx<4 and f (x) =cosh™ x. Extract 9.1 shows an incorrect response

to this question.
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Extract 9.1: A sample of incorrect responses to question 9

In Extract 9.1, the candidate constructed a wrong table of values, which led
to a wrong graph.

On the other hand, 89 (17.0%) candidates managed to sketch the correct
graph because of their ability to construct a correct table of values. Some of
them were also able to identify the region in the graph where the function is
undefined as required. Extract 9.2 shows a correct response to this question.
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Extract 9.2: A sample of correct responses to question 9

In Extract 9.2, the candidate constructed a correct table of values and was
able to plot the graph of the function.

2.1.10 Question 10: Integration

This question examined the candidates’ ability to apply integration
techniques to find the value of unknown limit. The candidates were

required to find the value of @ in surd form if J.la (x+3)dx = J.f sin® xdx.

The question was attempted by 523 (100%) candidates, where by 500
(95.6%) candidates had scores ranging from 0 to 1.5 marks. Hence, the
general performance of candidates in this question was weak. Figure 10
shows the performance of candidates in this question.
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Figure 10: Performance of candidates in question 10

The data analysis shows that 14 (2.7%) candidates had scores ranging from
2 to 2.5 marks and 9 (1.7%) candidates had scores ranging between 3 to 4
marks.

Most of the candidates failed to answer this question because they lacked
integration techniques, especially when the integrant is a trigonometric

function. They could not find J.j sin® xdx. Some candidates substituted the
limits without integrating, that is, from Ila (x+21)dx = J.f sin® xdx; they got
(a + %j —(1 — %j = (sin2 %— sin’ 0) =a=0.010766 which is a wrong
answer. Other candidates made inappropriate computations such as,
J.f sin’ xdx = sin J-f xdx = sin Ifl +c= sin%— sin0=>a =1.Extract  10.1

shows one of the incorrect responses to this question.
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Extract 10.1: A sample of incorrect responses to question 10

In Extract 10.1, the candidate lacked the knowledge on integration
techniques. He/she made irrelevant computations to obtain a wrong answer.

However, there were 23 (4.4%) candidates who had scores ranging from 2
to 4 marks. The candidates who scored full marks demonstrated good
knowledge on integration techniques. They were able to find the value of a
using the concept of definite integrals. Extract 10.2 shows a sample of
correct responses from one of the candidates.
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Extract 10.2: A sample of correct responses to question 10

In Extract 10.2, the candidate applied properly the techniques of integration
of definite integrals to obtain the correct answer.

Section B: Essay Questions
Question 11: Vectors

The question examined candidates’ knowledge on the concepts of cross and
dot products of vectors. The question had three parts (a), (b) and (c). In part
(a), they were required to determine the values of A and g such that the

points (-1, 3, 2), (-4, 2, -2) and (5, A, ,u) lie on a straight line. In part (b),
they were given that; If |4 + §| =60, |A —§| =60, and |§| =46, then they

, and in part (c), they were required to find the angle
29
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between the vectors 2i+6,+3k and 12i-4; +3k, giving the answer

correct to two decimal places.

The question was attempted by 523 (100%) candidates, where 265 (50.7%)
candidates had scores ranging from O to 5.5 marks. Hence, the general
performance of candidates in this question was average. Figure 11 shows
the performance of candidates in this question.

Scores
m(0.0-55
6.0-10.0

44.6% m10.5-15.0

Figure 11: Performance of candidates in question 11

The data analysis shows that 233 (44.6%) candidates had scores ranging
from 6 to 10 marks and 25 (4.8%) candidates had scores ranging from
10.5 to 15 marks. The candidates who scored low marks lacked
knowledge on cross product, dot product and the concept of collinear
vectors. For example, some candidates in part (a), calculated (—1,3,2) +
(—4,2,—-2) + (5,4, p) to get;
—-1+-4+5=3+2+24
0=5+41
A=-5
—1+—-4+5=2+-2+u
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u =0, which was a wrong procedure. Others used points the A,B,C
instead of the vectors AB = OB — OA and BC = OC — OB. That is, A X
B = 0 instead of AB X BC = 0 for collinear vectors.
In addition, the candidates failed to calculate the modulus of vectors in
part (b). For example, one candidate calculated |A| as follows;
|A+ B| =|A| +|B| — |A — B]

60 = |A| + 46 — 60

|A] = 120 — 46 = 74.
Others assumed |A + B|? = |A — B|? = 4|A||B| = 0 implying |A| = 0.
Also, some candidates solved simultaneously a +b = 60 and a —b =
60 where |B| = 60 to obtain the value of |A| = 14.

In part (c), some of them used a wrong formula a.b = |a||b|sin8 for dot

product instead of a.b = |g||Q|COSH. Extract 11.1 shows an incorrect
response from one of the candidates.
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Extract 11.1: A sample of incorrect responses to question 11

In Extract 11.1, the candidate used wrong formula and incorrect procedures

to calculate the modulus and the unknown parameters.

On the other hand, the candidates had scores ranging from 6.5 to 15 marks
demonstrated good knowledge on the concept of dot product and cross

product of vectors. They used the formula a.b = |al||b| cos & which lead

them to obtain an angle between the two vectors. They also calculated well
the modulus and cross product of the vectors to obtain the correct answer.

Extract 11.2 shows part of the correct answer to this question.
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This question examined candidates’
differentiation. The word problem stated that; “An open rectangular box
with square ends is fitted with an overlapping lid, which covers the top and
. The candidates were required to determine the maximum
volume of the box if 6 m* of metal are used to make it.

front face”

Extract 11.2: A sample of correct responses to question 11

In Extract 11.2, the candidate performed the correct calculations to obtain
the required values.

Question 12: Differentiation

34
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The question was attempted by 523 (100%) candidates and all of them had
scores ranging from 0 to 4 marks. Thus, the general performance in this
question was weak. Figure 12 shows the performance of candidates in this
question.
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Figure 12: Performance of candidates in question 12

Further data analysis shows that 467 (89.3%) candidates scored zero and 56
(10.7%) candidates had scores ranging from 0.5 to 4 marks. Most of the
candidates failed to translate the given word problem into mathematical
equation. This shows lack of competence in solving word problems on
applications of differentiation. For example, one candidate sketched a square
figure whose sides are 6 m? and used it to find the volume. Another
candidate drew a rectangular figure with sides x and x — 1 so that Area =
Length X Width. He/she made wrong calculations as follows;
6 cm? =x(x—1)

V6 = (x +1)2
x=Vv6+1=34

Volume = gm‘z

Some of the candidates calculated the volume of a rectangular box, that is;
Volume = w X h x1=60m? xh
Volume = (60H — 60h)m3
Volume = 60(H — h)m3 without defining the variable H.
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Although the sketch from the word problem represents a rectangular box,
some candidates applied the formula V = gnrz X2or V= §7TT3 to find

the volume of the box, where r was regarded as the diameter of the box,
that is, r = 6 cm. Extract 12 shows an incorrect response from one of the

candidates.
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Extract 12: A sample of incorrect responses to question 12

In Extract 12, the candidate calculated the volume of a square, which is not
applicable in Geometry.

It i1s important to note that, the data analysis displays that no candidate
answered this question correctly.
2.2.3 Question 13: Planning and Preparation for Teaching Mathematics

The question examined the candidates’ ability to plan and prepare the
lesson to teach mathematics. The word problem stated that; “Suppose you
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are preparing to teach a topic on Sequence and Series to Form Two
students, prepare a detailed 80 minutes lesson plan to teach the concept
about the sum of first n terms of an arithmetic progression”.

The question was attempted by 523 (100%) candidates whereby, 449
(85.8%) candidates had scores ranging from 6 to 15 marks. Therefore, the
general performance of candidates in this question was good. Figure 13
shows a summary of candidates’ performance in the question.
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Figure 13: Performance of candidates in question 13

The data analysis shows that 74 (14.1%) candidates had scores ranging
from 0 to 5.5 marks, 14 (2.7%) candidates scored zero, 211 (40.3%)
candidates had scores ranging from 6 to 10 marks, and 238 (45.5%)
candidates had scores ranging from 10.5 to 15 marks.

The candidates, who scored at least 10.5 marks, were able to plan and
prepare the lesson. This shows that the candidates understood the format of
the lesson plan. Also, they were able to state appropriately the teaching,
learning, and assessment activities of the lesson. Extract 13.1 shows a
correct response from one of the candidates.
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Extract 13.1: A sample of correct responses to question 13

In Extract 13.1, the candidate demonstrated good understanding of the
format of a lesson plan and wrote appropriate teaching, learning, and
assessment activities of the lesson.

The candidates (14.1%) who scored low marks in this question failed to
plan and prepare the lesson. Some of them wrote the preliminary part of the
lesson plan, drew a matrix of the lesson development but could not write
the statements of teaching, learning, and assessment activities. Others had
misconception to the question requirements as they wrote an essay on the
details of the lesson plan instead of preparing the lesson pan. Some of the
candidates could not differentiate the statements of competence and general
objective. For instance, one candidate stated the statements of competence
and general objective as follows:

Competence: Student should be able to understand concept of sequence and
series with real application in real life situation.

General objective: Student should be able to understand the concept about
the sum of the first n terms of an arithmetic progression.

Further analysis shows that some candidates prepared a Scheme of work

instead of a lesson plan. Extract 13.2 shows one of the incorrect answer in
this question.
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Extract 13.2: A sample of incorrect responses to question 13

In Extract 13.2, the candidate failed to understand the requirements of the
question. Therefore, he/she performed irrelevant calculations.

Question 14: Analysis of Mathematics Curriculum Materials

This question examined candidates’ ability to analyse briefly curriculum
materials. The question stated that, “If the head of a school intends to
purchase Mathematics reference books, then analyse five factors he/she
should consider before purchasing suitable books”.
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The question was attempted by 523 (100%) candidates, whereby 482
(92.1%) candidates had scores ranging from 6 to 15 marks. Hence, the
general performance of candidates in this question was good. Figure 14
illustrates the performance of candidates in the question.
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Figure 14: Performance of candidates in question 14

The data analysis shows that 41 (7.8%) candidates had scores ranging from
0 to 5.5 marks, 166 (31.7%) had scores ranging from 6 to 10 marks, and
316 (60.4%) had scores ranging from 10.5 to 15 marks. Most of the
candidates answered this question correctly because of good pedagogical
skills on mathematics curriculum materials. Extract 14.1 shows a correct
response from one of the candidates.
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Extract 14.1: A sample of correct responses to question 14

In Extract 14.1, the candidate demonstrated good knowledge on
mathematics curriculum materials and he/she was able to analyse the
factors to consider before purchasing suitable books.

On the other hand, the candidates who had poor performance lacked the
knowledge on mathematics curriculum materials. Some of them mentioned
the author of the book, publisher’s name, area of publication, and level of
the author as the factors to consider. Others explained that lack of reference
books, inadequate of different materials, interest of the learners to study
different materials, increased performance of the students and motivation of
learners to study are the factors to consider before purchasing mathematics
book. Extract 14.2 is a sample response of a candidate who failed to
understand the demand of the question.
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Extract 14.2: A sample of incorrect responses to question 14
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In Extract 14.2, the candidate mentioned the details of a book instead of
analysing the factors to be conserved before purchasing suitable books.
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3.0

4.0

THE ANALYSIS OF CANDIDATES PERFORMANCE PER TOPIC

The analysis of candidates’ performance per topic showed that four out of
14 topics examined had a good performance. These topics are; Assessment
in Mathematics (96.6%), Analysis of Mathematics Curriculum Materials
(92.1%), Planning and preparation for teaching Mathematics (85.8%), and
Calculating Devices (77.2%).

Two topics had an average performance, namely; Vectors (49.4%) and
Algebra (41.1%). Further analysis shows that the candidates had weak
performance in eight topics, which are Linear Programing (24.5%),
Teaching of Selected Topics (21.6%), Hyperbolic Functions (17.0%),
Similarity and Congruence (12.6%), Coordinate Geometry Il (10.9%),
Integration (4.4%), Trigonometry (4.2%), and Differentiation (0%). This
weak performance was due to candidates’ lack of knowledge about the
formulae, failure to understand the requirements of the questions and lack
of awareness on the basic concepts in these topics.

Further analysis shows that one topic had good performance for three
consecutive years, which is Analysis of Mathematics Curriculum Materials
having a performance of 98.1 percent in 2021, 97.1 percent in 2022 and
92.1 percent in 2023. This performance was due to the reason that the
questions from this topic have been a part of candidates’ daily activities in
college classroom. For the topics with poor performance, the candidates
scored low marks because of lack of knowledge on the basic formula
associated.

CONCLUSION

The general performance for this subject in 2023 examination has increased
by 3.9% compared to that of 2022 with an overall average of 44.9%, while
that of 2022 had an overall average score of 41.0%. The performance of
candidates on Assessment in Mathematics topic has improved from weak
in 2022 to good in 2023. In 2022, the performance was 2.7 percent while in
2023 the performance was 96.6 percent.
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5.0

RECOMMENDATIONS

In order to improve the performance of candidates in future examinations
especially in the topics, which has weak performance, the National
Examinations Council of Tanzania suggest that:

(a)

(b)

(©)

(d)

(e)

®

(2

Tutors should use individual exercises on solving problems involving
similarity theorems of triangles and life experiences.

Tutors and students should demonstrate on the proof of congruence of
triangles during teaching and learning in the classroom.

Students should use group discussion, gallery walk, demonstration, and
practical in their learning.

Tutors should enable the students to use internet or library search on
the concept of ellipse with real life.

Tutors should use the brainstorming, pair experimentation and pair
reflection teaching strategies.

Tutors should provide the project work on designing the mathematics
activities using principles during teaching and learning process.

Students should be encouraged to use individual demonstration,
microteaching and self-oral presentation.
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APPENDIX
SUMMARY OF THE CANDIDATES’ PERFORMANCE IN

MATHEMATICS SUBJECT
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