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FOREWORD

The National Examinations Council of Tanzania is honoured to present this
report on the Students’ Item Response Analysis (SIRA) on the 2024 Form Two
Basic Mathematics Assessment. The purpose of this report is to provide
feedback to students, teachers, and other education stakeholders, highlighting
key areas of achievement and challenges in Basic Mathematics after two years
of secondary education. The insights aim to foster improvement in teaching,
learning, and performance outcomes.

This analysis revealed that only 18.85 percent of students passed the
assessment, with performance in 18 out of 20 topics classified as weak.
Numbers and Approximations emerged as the strongest area, achieving an
average performance of 45.54 percent. However, the topics of Exponents,
Radicals, and Logarithms recorded the lowest performance of 5.56 percent. The
main factors that contributed to low performance include; difficulties in
computations, interpreting figures, applying formulas, and lack of skills for
solving algebraic and geometric problems.

The report outlines practical recommendations, encouraging teachers to adopt
engaging and resource-based methods, such as using charts, models, and
participatory learning techniques. Students are urged to practice consistently
and use available resources to strengthen their understanding of challenging
concepts.

The Council believes that this report will serve as a roadmap for improvement,
guiding teachers, students, and education stakeholders in addressing areas of
concern. We extend our sincere gratitude to all contributors who worked
diligently on this report, ensuring its value in improving the performance in
future assessments.

Dr. Said Ally Mohamed
EXECUTIVE SECRETARY

v



1.0

2.0

INTRODUCTION

This report provides an analysis based on the statistics and description
of students’ performance in the Form Two National Assessment
(FTNA) 2024 in Basic Mathematics. The statistical analysis focuses on
students’ performance, while the descriptive analysis examines the
factors contributing to students’ success or failure in providing correct
responses.

The analysis of students’ performance in Basic Mathematics reveals that
797,049 students sat for the FTNA in 2024. Of these, 150,117 students,
equivalent to 18.85 percent, passed. In the FTNA 2023, a total of
695,145 students sat the Basic Mathematics assessment, and among
them 146,362 students, equivalent to 21.08 percent, passed. Thus, the
performance in FTNA 2024 has decreased by 2.23 percent compared to
2023.

The Basic Mathematics assessment paper consisted of 10 compulsory
questions, each worth 10 marks. Performance on each question was
categorized as Good, Average, or Weak based on the percentage of
students who passed: 100—65 percent (Good), 64-30 percent (Average),
and 29-0 percent (Weak). Based on the weaknesses identified in
students’ performance, this report provides useful recommendations for
students and teachers to improve performance in future assessments.

ANALYSIS OF THE STUDENTS’ PERFORMANCE ON EACH
QUESTION

This section presents an analysis of students’ performance on each
question, categorized into three score intervals: 10.0-6.5 (good
performance), 6.0-3.0 (average performance), and 2.5-0.0 (weak
performance). These categories are visually represented using three
colours: green for good performance, yellow for average performance,
and red for weak performance. The section also provides a descriptive
analysis to identify the factors contributing to students’ success or
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2.1

failure in answering each question. The analysis is supported by samples
of correct and incorrect responses, which illustrate the reasons behind
the students’ performance outcomes.

Question 1: Numbers and Approximations

This question had two parts, (a) and (b). Part (a) required students to
find the Greatest Common Factor (GCF) and the Lowest Common
Multiple (LCM) of 90 and 240. In part (b), students were required to
estimate the value of 8108+37.

The data analysis shows that 362,981 (45.54%) students passed, out of
whom 25,066 (3.14%) students scored full marks. This indicates that the
students’ performance on this question was average. Figure 1 shows the
summary of the students’ performance on question 1.

60 - 54.46

50
39.84

10 - 5.70

0. | .
0.0-2.5 30-6.0 6.5-10.0
Scores

Percentage of Students

Figure 1: Students’ Performance on Question 1

The students who answered this question correctly demonstrated
knowledge and skills on the basic concepts of numbers and
approximations. In part (a), the students were able to determine the
factors, common factors, multiples and common multiples of 90 and
240. In part (b), they were able to round off the numbers 8108 and 37 to
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get 8000 and 40, respectively. They divided the resulting numbers
correctly to get an estimated value, 200. Those students had adequate
knowledge and skills on approximations, especially rounding off
numbers. Extract 1.1 shows a sample of responses from a student who
answered this question correctly.

1. (a) Find the GCF and LCM of the numbers 90 and 240.
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Extract 1.1: A sample of correct responses to question 1

In Extract 1.1, part (a), the student applied correctly the method of prime
factorization to get the GCF and LCM of the given numbers. In part (b),



the student was able to round off the numbers to one significant figure,
so as to get a suitable estimated value.

Despite the average performance, one third of the students (33.24%)
failed to get the correct responses, as a result they scored zero on this
question. In part (a), some students wrongly computed the LCM of 90
and 240 by taking the product 3x3x3x16, 2x2x2x3x3x5, or
2x2x2x3x3 instead of 2x2x2x2x3x3x5.In finding the GCF, they

failed to recognize the common factors of 90 and 240, hence, they wrote
GCF =24, GCF=432 or GCF=12 instead of GCF=30 which is a

correct answer. This shows that students lacked knowledge on the
concepts of prime factorization of whole numbers.

In part (b), most of students evaluated 8108+37 by using the long
division method to obtain 219.13, contrary to the requirement of the
question. They failed to apply a suitable method of approximation by
rounding off the numbers involved. Furthermore, there were students
who estimated incorrectly 37 to 30 and 8108 to 8010 instead of 37 to 40
and 8108 to 8000 which was a necessary step to get the required answer.
Extract 1.2 shows a sample of responses from a student who failed to
answer this question correctly.



1. (a) Find the GCF and LCM of the numbers 90 and 240.
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(b) Estirnate the value of 8108 +37.
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Extract 1.2: A sample of incorrect responses to question 1

In Extract 1.2, part (a) shows that, the student failed to perform the
prime factorization of the given numbers. In part (b), the student failed
to round off the given numbers before dividing. He/she divided the
numbers contrary to the requirement of the question.




2.2

Question 2: Fractions, Decimals, and Percentages

The question consisted of two parts, (a) and (b). In part (a), students

were required to simplify 3%+(3%—1%J . In part (b), they were
required to change 1.23 into mixed numbers.

The data analysis reveals that 580,621 (72.85%) students scored below
3.0 marks, out of whom 473,748 (59.44%) students scored zero on this
question. Based on attained level, the students’ performance on this
question was weak. Figure 2 summarizes the students’ performance on

question 2.

80 - 72.85
70 -
60 -
50 -
40 |

20 - 13.88 13.27

Percentage of Students

00-25 30-6.0 65-10.0
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Figure 2: Students’ Performance on Question 2

The analysis shows that more than half of the number of students
(59.44%) who sat for the assessment failed to get the correct answers. In

part (a), majority of the students lacked knowledge and skills of
6



18 3 90-6 36-15

instead of . Those students

5 2 10

failed to express the fractions under a common denominator due to lack
of knowledge and skills on operations of fractions. Most of them were
unable to express the mixed numbers involved in the given expression

as improper fractions before performing the required operations.

In part (b), majority of students multiplied the assigned variable for the

recurring decimal, lig by 10 or 1000 instead of 100. This led them to
have difficulties in computations, hence they were not able to get the
correct answer. The students’ incorrect responses indicate lack of the
intended competences that were expected to be acquired after learning
the basic concepts of decimals and fractions. Extract 2.1 shows a sample
of responses from a student who failed to answer this question correctly.



b. (@  Simplify 33+ 32-1%
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Extract 2.1: A sample of incorrect responses to question 2

In Extract 2.1, part (a), the student failed to subtract mixed numbers
correctly. In part (b), he/she failed to multiply by 100 throughout the
equation.

On the other hand, the response analysis shows that, 66,390 (8.33%)

students managed to answer this question correctly. In part (a), the

students applied the BODMAS rule accordingly to simplify
8



3i+ 33—1l lé, which is the correct answer.
10 5 2 7

. . oo
In part (b), the students were able to convert the recurring decimal, 1.23
into a fraction. They assigned a suitable variable to the recurring
decimal and performed appropriate computations to get the correct
answer. Extract 2.2 shows a sample of responses from a student who
answered this question correctly.
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(b) Change 123 into mixed numbers.
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Extract 2.2 A sample of correct responses to question 2



2.3

In Extract 2.2, part (a), the student applied properly the BODMAS rule
to get the correct answer. In part (b), he/she defined a variable to the
given decimal and made suitable and relevant computations to obtain the
correct mixed number.

Question 3: Units, Ratios, Profit and Loss

This question consisted of two parts, (a) and (b). In part (a), students
were required to find the amount of money which would have been lent
in order to get the interest of Tsh 36,000 at a rate of 5% per annum for 6
months. In part (b), students were required to find the amount of milk in
litres that Nyanjara bought, if she bought 50 bottles of milk for 70
children, given that the capacity of each bottle was 300 ml.

The analysis shows that a total of 623,927 students, which is equivalent
to more than three quarters (78.28%) scored 2.5 marks or less. It was
further noted that, 465454 (58.40%) students scored zero on this
question. In contrast, 51,106 (6.41%) students scored 6.5 to 10 marks.
The general performance on this question was weak. Figure 3 shows the

students’ performance on question 3.
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Figure 3: Students’ Performance on Question 3

The analysis of responses shows that, the students’ failure to answer this
question correctly was attributed to inadequate knowledge and skills of
solving real life problems on ratios, profit and loss as well as the basic
concept of metric units. In part (a), most of the students applied
incorrect formulae for finding the principal amount from the simple

interest such as / =E 1 :ﬂ , where [
100 100

P is the principle amount, R is the interest rate and 7' is the
time. The incorrect formulae led to irrelevant computations, resulting in

incorrect answers. Moreover, there were students who used 7 =6
) 6 1 . ) .
instead of 7 = T year which led to incorrect answers. This was due

to lack of knowledge of converting units of time, particularly months

into years. Other students failed to compute the principal amount after
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P><5><l

making the substitutions in the equation sh 36000=T02. They

failed to transpose the formulae in order to solve for the value of P.
This indicates a lack of knowledge on the basic concepts of ratios, profit

and loss.

In part (b), majority of the students failed to convert 300ml into litres.
For instance, some students wrote 300 ml as 0.03 litres instead of 0.3
litres which was an essential step to get the required answer. This
misconception resulted from the failure to clearly interpret the given
word problem. Extract3.1 shows a sample of responses from a student
who failed to answer this question correctly.
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3. (a) How much money will you have to lend in order to get the interest of sh. 36.000
at 5% per annum if you lend it for 6 months?
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(b)  Nyanjara bought 50 bottles of milk for 70 children. If the capacity of each
15 300 m/, find the amount of milk in litres that Nyanjara bought.
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Extract 3.1: A sample of incorrect responses to question 3

In Extract 3.1, part (a), the student applied a wrong procedure for
finding the simple interest. In part (b), the student used an incorrect
relation of the units of volume, and ended up with incorrect answer.
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On the other hand, 4.50 percent of the students performed well on this
question and scored full marks. In part (a), the students applied the
correct formula and made relevant computations to get the correct
answer. In part (b), the students converted the metric units correctly.
Extract 3.2 shows a sample of responses from the student who
answered this question correctly.

3. (@) How much moncy will you have to lend in order to get the interest of sh. 36,000
at 5% per annum if you lend it for 6 months?

Data given:
P'

T —Jh 36000
=5/

T= /4 year
' PQl

=~ 700

36,©©O><': Px5x %
100
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t t
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5 5 ~'a\{Ou will have 1o ’@n&
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(b) Nyanjara bought 50 bottles of milk for 70 chlldren If the capacity of each bottle
’ is 300 »el, find the amount of milk in ‘litres that Nyanjara bought,

1 bottle ';'<3OOML
50 bottled™ 7
50 x300 = 15,000mL

b=, 1000 mi
>( 15,000 ML
15,000

1000
? 5L

. Nyanjam bought. 15 Litres o milk.

Extract 3.2: A sample of correct responses to question 3
14



2.4

In Extract 3.2, part (a) demonstrates that the student correctly applied
the formula for simple interest. In part (b), the student accurately
converted the given metric units of volume to get the required answer.

Question 4: Geometry, Perimeters and Areas

This question had two parts, (a) and (b). In part (a), the students were
required to find the size of the two angles which are complementary
such that one angle is twice the other. In part (b), students were given a
task to sketch an isosceles triangle with a perimeter of 15 cm and a base
of length 7 cm, and then find the length for each of the remaining equal

sides.

The data analysis reveals that a total of 693,419 (87.00%) students
scored below 3 marks, indicating that the students’ performance on this
question was weak. However, 40,442 (5.07%) students scored 6.5 to 10

marks. Figure 4 summarizes the students’ performance on question 4.

100 -
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -
0_

87.00

7.93 5.07

Percentage of Students

0.0-25 30-6.0 6.5-10.0
Scores

Figure 4: Students’ Performance on Question 4
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Further analysis shows that more than three quarters of the students
(79.57%) scored zero on this question due to failure to provide the
correct responses. In part (a), most of the students failed to recognize the
properties of complementary angles. They formulated a wrong equation
2x+x =180° instead of 2x+x =90°. This shows that the students had
inadequate knowledge on the properties of angles. In part (b), the
students failed to apply the properties of an isosceles triangle in
formulating a relevant equation using the formulae for finding the

perimeter of a triangle. Some students wrote incorrect formula for

calculating the perimeter of triangle such as a’ +b° =c*>, P=2(L+W),
or A= %bh instead of P=L +L,+L,, where L ,L, and L,are the

lengths of the sides of a triangle. Thus, they got incorrect answers.
These responses highlight a lack of knowledge and skills on the basic
concepts of perimeters and geometry. Extract 4.1 shows a sample of

responses from a student who failed to answer this question correctly.

4. (a)  Two complementary angles are such that, one angle is twice the other. Find the
size of those angles. )
<S elution s
kot fonee owgler he x Jwemu‘wr%&ﬂ be 22
Ratax =13 0° .
dx =180
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X = 0
QX e & =P

2x (,0° = 126" N
/(\A}Sm%()weﬂ_ amj(a 120wl the f;zw!}ﬁ Lo

qmﬁe \¢ 0O
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(b)  The perimeter of an isosceles triangle is 15 em. If the base is 7 em long.
represent this information in a diagram and then find the length for each of the
remaining equal sides.

&0\-\.\\&'0'1
foromerer o 150m '
bose ~ 1w

! vThe oprer ermw{nc\ukm § & \an\*‘” T
3 AN

Extract 4.1: A sample of incorrect responses to question 4

In Extract 4.1, part (a), the student wrongly used the property of
supplementary angles instead of complementary angles. In part (b), the
student applied the formula for finding the area of the triangle instead of
the formula for finding the perimeter. Hence, he/she performed
irrelevant computations.

Further analysis shows that, 3.43 percent of the students answered this
question correctly. In responding to part (a), the students applied the
property of complementary angles to formulate the equation
x+y=90° y=2x X
and y to get x=30° and y =60°

17



perimeter. That is, they formulated the equation x+x+7cm=15cm.
Then, they solved for the value of x to get x=4cm, which is the

correct answer. Extract4.2 shows a sample of responses from a student
who answered this question correctly.

4. (a) Two complementary angles are such that, one angle is twice the other. Find the
size of those angles.

0

o

Ooeying T laws oF angles:
Grvplmerta lQS a%rm
atotat of ‘19

Ix+ ¥ =190°
3x=90°
3 3
x=30"-
Jtlfjjc/\ {e= x=30°
Seod A@u gx= 9X307= 60

, T Goe of Angles that Sorm 90° ¢c 66 and 30° rospe dively

(b)  The perimeter of an isosceles triangle is 15 cm. If the base is 7 em long,

represent this information in a diagram and then find the length for each of the
remaining equal sides.
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rerning Codee i Gom

Extract 4.2: A sample of correct responses to question 4
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2.5

In Extract 4.2, part (a), the student correctly used the property of
complementary angles to calculate the measures of the two angles. In
part (b), the student applied the perimeter formula along with the
properties of an isosceles triangle to determine the lengths of its two
equal sides.

Question 5: Algebra and Quadratic Equations

This question had two parts, (a) and (b). In part (a), students were
: : . 2

required to solve for x in the equation 1— % = x—3. In part (b), they

were required to find a constant term that must be added to

1 . .
n + 15’1 =0 in order to make the equation a perfect square.

The data analysis reveals that, a total of 750,904 (94.21%) students
scored 2.5 marks or less on this question, with 646,875 (81.16%)
students scoring zero. These results indicate that the students’
performance on this question was weak. A summary of the students’

performance on question 5 is presented in Figure 5.

100 - 94.21
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 -

0 -

Percentage of Students
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Figure 5: Students’ Performance on Question 5
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The analysis of responses suggests that several factors contributed to the
students' inability to respond correctly to this question. In part (a), some
students struggled to rearrange the equation to effectively collect like
terms. Others were unable to express the left-hand side of the equation
under a common denominator or perform cross-multiplication correctly.
In part (b), majority of the students were unable to identify the condition
for perfect squares. They wrote b=4ac instead of b* =4ac for an
equation of the form ax”+bx+c=0. Other students were unable to

make proper substitution of the value of c¢. They substituted
3Y 3Y

(Ej =4x1x0 instead of (Ej =4x1xc, which led to incorrect value

of the constant c¢. These responses show a lack of mastery of the basic

principles of algebraic and quadratic equations. Therefore, the learning

outcomes on these concepts were not achieved. Extract 5.1 shows a

sample of responses from one of the students who failed to answer this

question correctly.

5. (a) Solve for x in the equation 1 — x+2 =x-3.

SLolutio
] -T2 - 4 -1
=8
xtz2 2x
2 2

{ - o = X3

oC =-3 t+)x

BTy
@ oo
oC =S4
1o

=< =4

Ehe valuo Of o = ¢
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(b) ‘What term must be‘added\ o # +1-;—n =0 in order to make the equation a

perfect square?
—<otuTiop
DE o4y '/2: n— o
Nzbs" Ve ac

r”l:!'./zfj V% — <eex ©
Y 2 Wy - aac
= D
-~ =t 85 T Ia% - +xoexo
G T s SR
2
—~ = VA TN ¢
S
=
T e
Lf—
T & A~ ey

rm =

R

> =

Extract 5.1: A sample of incorrect responses to question 5

x+2

Extract 5.1, part (a) shows that the student failed to express 1—

under a common denominator. In part (b), the student applied the
quadratic formula to solve for the value of n contrary to the requirement
of the question.

On the other hand, the analysis shows that 0.91 percent of the students
answered this question correctly. Those students had gained sufficient
knowledge and skills after learning the basic concepts of algebra and
quadratic equations. In part (a), they managed to collect like terms and
perform mathematical operations correctly to obtainx =2. In part (b),
the students were able to recall the condition for a quadratic equation to
be a perfect square, that is b° = 4ac. They used this property to get the
correct answer. Extract5.2 shows a sample of responses from a student
who answered this question correctly.
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5. {a)  Solve for x in the equation 1 - x_;-_2 =x-3.
Selution
)= X122 x-3 [(llet like teemsd

2
5 %ﬁi [ Muttply by 2 bth sedes
43(.2 T gj+2 '

8 =3x4‘2 i
g-2 = 3x

=32 Chiuide by 3 both wiles)

H u“"‘m
N Nwl

()  What term must be added to n’ +1%n=0 in order to make the equation a

perfect square?

—COUAimn

Jtmm ot l'/z“ =0

Q= I, = \'/2 L=
fﬂ)m- 13 = 4u_ .
(.@“:qu)(c)

=4e
c:ﬁ%
t= %
cl/ “hoold be added S0 as make Tu eguation ¢P€r:f?fffguare

Extract 5.2: A sample of correct responses to question 5

Extract 5.2, part (a) shows that the student had sufficient knowledge of
solving linear equations. In part (b), the student clearly understood the
requirement of the question and used the condition for an expression to
be a perfect square to compute the constant term that must be added.
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2.6

Question 6: Geometrical Transformations and Coordinate

Geometry

This question had two parts, (a) and (b). In part (a), students were

required to find the image of the point (5, — 1) under the same translation
which moves the point P(-2,2) into P'(0,0). In part (b), students were

assessed if they can find the equation of a straight line which passes

through the point (1, 2)and cuts the y -axis at the point(0, 2).

The analysis indicates that, out of 681,165 (85.46%) students who
scored below 3.0 marks, 573,973 (72.01%) students scored zero. Based
on these scores, the students’ performance on this question was weak.
On the contrary, 10,119 (1.27%) students scored all the marks allotted to
the question. Figure 6 summarizes the students’ performance on

question 6.
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Figure 6: Students’ Performance on Question 6
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The analysis of responses shows that majority of students failed to
answer this question correctly due to several reasons, including the
following: in part (a), some students failed to write the correct formula

for finding the image of a point under a translation. They wrote

a x' x) . x' X a '
( ]:( ,J+( j instead of ( ,]:( ]+( ] Other students failed
b y y y b% b

a -2
to get the correct translation factor (bj’ they got (2) instead of

( j Moreover, there were students who failed to distinguish between

the object and the image from the question. They interchanged the

object and its image in the formula. For instance, they wrote (2,—-2)as
an image instead of (0,0). As a result, they got incorrect answers. This

indicates that the students lacked knowledge of finding the image of a

point under a translation.

In part (b), most of the students failed to write the correct formula for
finding the gradient (slope) of a line. For instance, they wrote

— + . — - .
m=22 xl, m=22"2 instead of m=22"21 or m=2"22 This

Vo= W X, +X Xy =X X=X

led to an incorrect gradient. The mistakes in the responses indicate that
the students lacked knowledge and skills on the concept of geometrical
transformations and coordinate geometry. Extract 6.1 shows a sample
of responses from a student who failed to answer this question correctly.
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6. () A point P' (0, 0) is the image of P (=2, 2) under a translation T. What is the
image of the point (5, - 1) under the same translation?

2
© (5 r “’)
3~ +(-2,2)
. -\

Q(,{,ﬂ z‘w T—g"’—- )
K QjLOi 0>
P e

-1 ‘ 2 3 4 5 )
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-

L The tmoge o pant
4= o 1T .
: 5,-1) pnder the som®
. (7 gm@h@a,ﬁ
7~

(b) If a straight line passes through the point (1, 2) and cuts the y-axis at the point

(0, 2), find its equation. -
_ Soln -
~aQxXI§ X =0

Extract 6.1: A sample of incorrect responses to question 6
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In Extrct 6.1, part (a), the student added the given points contarry to the
requirement of the question. In part (b), the student did not understand
the demand of the question since he/she used the concept of geometrical
trannsformation instead of coordinate geometry.

Further analysis of the responses shows that 1.27 percent of the students
performed well and scored full marks on this question. The students
demonstrated good understanding of the basic concepts of geometrical
transformations and coordinate geometry. In part (a), they managed to
write the required formula for finding the image of the point under a
translation and worked out all necessary calculations which led to the
correct answer. This shows that the students had gained sufficient
knowledge on geometrical transformation. In part (b), the students
applied the correct formula to compute the gradient of the line to get
m = 0. They used the obtained gradient to determine the equation of the
line, that is y=2. The reason attributed to their success was their

competence on finding the gradient of the line to form the equation of
the line using the formulay=m(x—x)+y,. Extract 6.2 shows a

sample of responses from a student who answered this question
correctly.
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(a) A point P' (0, 0) is the image of P (=2, 2) under a translation Ti Whatbis the
image of the point (5, - l) under the same translation?
Solution
Grven,
oo p(oo) wage o P9, 2)
wy (x,y
DD({UHQC'; tmage. of Fom* ( -1) urder

Tmm'a\(\on T (Cl,b)

For Arendeahsa,
fre (x' U 3 4 T(a b)
Tla, b) (xy - (=,
:( 0, ) - (”?, 2)
:(2,-2)
for 1Moag e 0{ Poml: (5[‘!)'
(1Y) s (xy) + 100, L)
mage (X, y') = (5,-1) + (2,-2)
:(7,-3)

<. e age 0 (s ") T 7~3)

(b)  If a straight line passes through the point (1, 2) and cuts the y-axis at the point

(0, 2), find its equation.
Solub‘gr\

penks (1,2) and (0 2)

o Y :!Uz

Given,

QO({VIFQ'J , equahen of 1pe-

{m"‘,

bradhel, m - v -8y
Az =X,
mzd-2
0-!

=0

-1

=0

tne,

tor o.quqhw 2} 2
ant (0,2)
Q'LL'“ O ard P x.,9.

0:zY-2 s equabon i y-2:0

Extract 6.2: A sample of correct responses to question 6
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2.7

In Extract 6.2, part (a), the student used the point P (-2, 2) and its
image, P' (0, 0) to determine the translation factor and used it to find the
image of the point (5, —l). In part (b), the student applied the correct

formula to determine the gradient of the line. He/she used the obtained
gradient to find the equation of the line.

Question 7: Exponents, Radicals, and Logarithms

The question had two parts, (a) and (b). In part (a), students were given

x=+/3, y=+2 and :z (x—y)= 2. They were required to express z in
the form of z = a(\/g +c ) . In part (b), they were required to simplify

log8—2log4

the expression .
log4 —log?2

The data analysis indicates that 752,769 (94.44%) students scored below
3.0 marks, out of whom 658,233 (82.58%) students scored zero on this
question. This confirms that the students’ performance on this question

was weak. Figure 7 summarizes the students’ performance on question

7.
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Figure 7: Students’ Performance on Question 7
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The analysis of the responses shows that the students who failed to
answer this question had insufficient knowledge on the basic tenets of
exponents, radicals and logarithms. In part (a), the students failed to
write z in terms of the other variables. Furthermore, there were students
who managed to express z in terms of other variables, but failed to

choose a correct rationalizing factor. They used incorrect rationalizing

factors such as +3-+2 instead of +/3++2. Thus, they wrote

(ﬁzﬁj[ﬁgJ endel Z:(ﬁfﬁ](ﬁi@’wm

resulted to an incorrect answer.

In part (b), most of the students failed to apply the laws of logarithms to
simplify the given expression. For example, some students applied the

wrong formula loga—logh = iZiZ instead of loga—logb =log [%) .

log8 log4
logl6 log?2

Others, wrote incorrect expressions like instead of

log(%jﬂog(gj. Moreover, there were students who applied an

incorrect quotient such as 3log2 + 2log?2 which led to an
4log?2 log 2

incorrect answer. Extract7.1 shows a sample of responses from a
student who failed to answer this question correctly.
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7. (a) Ifx=\/§,y=\/5 andz(x—y):2,expresszintheform z=a(\/5+\/;).

23
y=32
7"

2(2-y) =2

Z=a (b vJ¢

Z 29213

: ' Z fﬁf@m« of ZJ&@TE +§C VS Z:Z\T/Zfﬂ;

log8 — 2log4

log4 —log 2 ’

J()LLUL"’UI’\

Log 2 — 2tug s
Lugét... Lt.ic"j:?

-Loglb£'3«4+‘>

to ’
Dip”t

Aven

=y LGgL[ ~log

Cvgt&qg_ 2')
Log \o‘(”‘f"QJ

(b) Simplify

Log, . L o
Log bo by — Lo\cju;"r—r
Sy (asr— a0

LC)Q 118
':‘;,. » Lbﬁ’z - RAteg & — 4
LI Ciir— toa R

Extract 7.1: A sample of incorrect responses to question 7

Extract 7.1, part (a), the students made irrelevant substitutions and
computations. In part (b), the student wrote log8—2log4 =log(4° —2)

instead of log8—2log4 = log (8 + 42) due to failure to apply the quotient

rule of logarithms.
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Despite the weak performance on this question, the analysis of
responses shows that 0.40 percent of the students answered this question
correctly and scored full marks. The students demonstrated their
competence on the basic concepts of exponents, radicals and logarithms.
In part (a), the students transposed the formula correctly. They chose a
suitable rationalizing factor and simplified the equation to get the
required answer. In part (b), they applied the laws of exponents and
logarithms to simplify the given expression correctly. Extract7.2 shows
a sample of responses from a student who managed to answer this
question correctly.

7. (a) Ifx=ﬁ,y=\/§ and z(x—-y)= 2, express z in the form z=a(\/5+\/c),
Solutrgn

{z-72
The rahionaliing fuchf ¢ Varv2

z:_2 x¥Bnz
AT {342
= ‘.}(\EHE)

(3 -2) (B32)

= adz + adz2
3 +¥6 V6 = 2
292 +2Vz
) 1
= 2\]3 + 2z
= :’Q—g +J—£) «

Y

g

2z +

™
n
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log8 - 2log4

(b) Simplif .
Pty log4 - log?2

log & - 2log s ol g2
(0 o~ log2 2

= fog 27 Lig -
(052" - log 2

= log (%)
0% (%)

= 109
159 o)

- /09(2 )’l
teg 2

Extract 7.2: A sample of correct responses to question 7

In Extract 7.2, part (a), the student transposed the formula correctly and
chose a relevant rationalizing factor to get the correct answer. In part
(b), the student applied the laws of exponents and logarithms to simplify
the given expression correctly.

2.8 Question 8: Congruence and Similarity

This question had two parts, (a) and (b). In part (a), the students were
given two similar triangles APQOR and ALMN , where MNL =40° and

Qf’R =60°. They were required to find the measure of angle RQP. In

part (b), they were required to use the following figure to prove that
AABC = AMED .
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According to data analysis, 610,214 (76.56%) students scored below 3
marks, and among them 486,476 (61.03%) students scored zero. This
indicates that the students’ performance on this question was weak. In
spite of weak performance, 20,617 (2.59%) students scored full marks
on this question. Figure 8 summarizes the students’ performance on
question 8.
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Figure 8: Students’ Performance on Question 8

The analysis of responses shows that students who failed to answer this
question correctly had insufficient knowledge about the concepts on
congruence and similarity. In part (a), the students failed to use the

given information to find the measure of angle RQP
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OPR =60° and MNL =40° to get
RQP: 100°, which is an incorrect answer. Other students subtracted

the measure of the two angles, that is 60°—40°=20° which was an
incorrect answer. In part (b), the students failed to recall the properties
of congruent figures. Thus, they failed to provide logical arguments to
prove that AABC = AAED. There were students who wrote that

ﬁzﬂ instead of AB=AE and BC = ED. Extract 8.1 shows a
AE CB

sample of responses from a student who failed to answer this question

correctly.

8. (@)  If APQRand ALMN are similar, find RQP given that MNL=40° and QPR=

60°,
Lol
£ L
R N
AL + 60O
100’
o S 2
Pau o)
> | ]
S
— >

o

-, rbe =30

34



(b) Use the following figure to prove that AABC = AAED:

A

AARc =A AED
oSl -en-
‘AAR = ape L guend
A\ BC:AED{sfuen}
LA AD =AAC { Commn/d
Honee. S\liommn
A AR =LHDAED

Extract 8.1: A sample of incorrect responses to question 8

In Extract 8.1, part (a), the student calculated the average of the two
angles contrary to the requirement of the question. In part (b), the
student provided illogical arguments and failed to use a suitable
postulate to prove the congruence of the two triangles in the given
figure.

On the other hand, the analysis of responses shows that the students who
performed well on this question had sufficient knowledge on the
concepts of congruence and similarity. In part (a), they used the

properties of similar triangles to calculate the measure of angle RQP.

They were able to recall that the sum of interior angles of a triangle is
180°. In part (b), the students provided relevant and logical arguments
to prove the congruence of the two triangles. They either used the Side-
Side-Side (SSS) postulate or Side-Angle-Side (SAS) postulate to make
their conclusion that the two triangles are congruent. Extract8.2 shows a
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sample of responses from a student who answered this question
correctly.

8. (@) If APQRand ALMN arc similar, find ROP given that MNL=40° and QPR=
60°. p L
Q
A AW
h ang! il A > °
Gnce 552 fm”;%m fr: (T eae s 1ed” - 100
= LM = 4o RGP - 0
Data given.
QP2 = G0
PRQ = 40 RO ’
. N ] e 1))
Rap= 7
Qbo + PRa + pGe - (g0
"+ 4ot 4 PhP i

100" 4 RAP = i

(b)  "Use the following figure to prove that AdBC = AAED:

A

Il il
E I D c N B

Pequied 4o pmve that AABC = AAED.
AB = AE

Lo - - Cgiv@n)
B = DE _ -. (given)
ABC = AED (ongfcj on the base line

oF the isocceles ﬁﬂ’an\gfe_)
L DABC = A AED
Hence pm\/Q_J./
(by JAS postulate)

Extract 8.2: A sample of correct responses to question 8
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Extract 8.2, part (a), the student recognized the corresponding angles of
two similar triangles. He/she managed to determine the measure of

angle RQP. In part (b), the student used the Side-Angle-Side (SAS)

postulate to write a logical and correct proof.

2.9  Question 9: Pythagoras’ Theorem and Trigonometry

This question consisted of two parts, (a) and (b). In part (a), the students
were given a real life word problem which states that “A student walks
from home to school, first eastwards to a road junction 14 km from
home, then southwards to school. If the shortest distance from home to
school is 20 km”, how far is the school from the road junction? (Express
your answer to three decimal places). In part (b), students were required

to find the value of 2sin60°+cos30°—tan60°, giving the answer in

radical form.

The data analysis shows that 718,114 (90.10%) scored 2.5 marks or less,
and out of them 642,962 (80.67%) students scored zero, indicating that
the students’ performance on this question was weak. However, 4,060
(0.51%) students scored full marks. The students’ performance on

question 9 is summarized in Figure 9.
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Figure 9: Students’ Performance on Question 9

The analysis of responses shows that the students who failed to answer
this question lacked sufficient competence on the basic concepts of
Pythagoras’ theorem and trigonometry. In part (a), majority of students
labelled the measurement in the diagram wrongly. Thus, they were not
able to represent correctly the given information in a diagram. Some
students lacked adequate knowledge and skills of finding the square
roots of a number which led to incorrect answers. In part (b), most of the

students demonstrated inadequate skills on calculating the values of

3

: . 3 1
special angles. For example, they wrote 2sin % + cos 5 tan —

2
V3 3

instead of 2— ——«/_ It was also noted that, most of them lacked

skills of performing mathematical operations on radicals. Thus, they
made mistakes in their computations. Extract 9.1 shows a sample of

responses from a student who failed to answer this question correctly.
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9. (a) A student walks {rom home to school, first eastwards to a road junction 14 km
from home, then southwards to school. If the shortest distance from home to
school is 20 km, how far is the school from the road junction? Express your
answer correct to 3 decimal places.

Solution:,

?\’O oy

L ct

jy2 +00 = ¢t
|G o0 =

C = QA_"/_),\?)\
\tmm school 1o chl\jJncHOr\ 5 QL{—'LF\A ke,

N

’

(b)  Find the value of 2sin 60" +cos30" — tan 60", Give your answer in radical forin.
\.ﬂ)rn .

30~ @° 4 Cog 36 - dan GO
Q(0.6¢ee) + 08 - | 1320

L. 7220408060 —)- 72221
= O B&-59

Extract 9.1: A sample of incorrect responses to question 9

Extract 9.1, part (a) shows that the student failed to interpret the word
problem. He/she labelled the diagram incorrectly. This mistake
consequently propagated in his/her response. In part (b), the student
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sin 60°, cos30° and tan 60° instead

of writing the exact values in radical form.

On the contrary, the analysis of responses shows that the students who
answered the question correctly had gained sufficient competence on the
basic principles of Pythagoras’ theorem and trigonometry. In part (a),
the students were able to present the information in a diagram and
applied the Pythagoras’ theorem. In part (b), the students recognised the
values of the special angles given in the expression. They substituted the
values in the expression 2sin60°+ cos30°—tan 60° and performed the
basic operations on radicals, which led to the correct answer. Extract

9.2 shows a sample of responses from a student who answered this
question correctly.

9. (a) A student walks from home to school, first eastwards to a road junction 14 km
from home, then southwards to school. If the shortest distance from home to
school is 20 km, how far is the school from the road junction? Express your
answer correct to 3 decimal places.

dolutyon
from the duto given,

congider the  dingam, below,
14 km g Mkm A
|

AN

20wy, ' 204\

fompythagoms dhoorem,

T+ Ab =B
A_CL=_B11-M

2

7 = (20km)" - (14um)”
AT = 4pokm® - 1q6km"

L= 204ke
Z—C :\204 km"
AU = 14-28km
x14:280 km

< The  school 1w M-280km gom_the wad jundion
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2.10

(b)  Find the value of 2sin60° +cos30" _tan60". Give your answer in radical form.
Stluhon
hwmdivpm he v of 291 b0 4 (0430 tan b0

whfe
sineo":i}
LRR
‘H]n 60 :ﬁ
S0, . , .
29060 + 0s30-400 60 = 7|3 G R
2 2
N3 +8 3
2
2
2

3

e o 0 qn 60 F (0830 -fangh :g

Extract 9.2: A sample of correct responses to question 9

Extract 9.2, part (a), the student was able to present the word problem in
a diagram. He/she applied correctly the Pythagoras’ theorem to get the
correct answer. In part (b), the student substituted the correct values of
the special angles in the given expression. He/she had relevant skills on
operations of radicals.

Question 10: Sets and Statistics

This question had two parts, (a) and (b). In part (a), students were given
the Venn diagram below which shows the number of elements in each
of the two joint sets, A and B, where the number of elements in A is

equal to the number of elements in B. They were required to find

n(AUB) and n(4).
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A\ B

yri

In part (b), students were given the pie chart below which represents the
time spent by John in doing different activities on every Monday. They
were required to determine: (i) the number of hours he spends for

private study and (ii) the number of hours he sleeps.

Sleeping

30°Meals,
60°

Others

The data analysis reveals that, a total of 684,039 (85.82%) students
scored less than 3.0 marks, and among them 487,257 (61.13%) students
scored zero. This shows that the students’ performance on this question
was weak. Despite the weak performance, 5,882 (0.74%) students
scored full marks on this question. The summary of the students’

performance on question 10 is indicated in Figure 10.
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Figure 10: Students’ Performance on Question 10

The analysis of responses shows that, the students who failed to answer
the question correctly lacked the knowledge on basic concepts of sets
theory and statistics. In part (a), they could not represent the given
information in an algebraic equation. They used a wrong expression
n(A)y+n(B)—-n(ANnB)+n(AwUB) to get an incorrect answer.
Furthermore, some students used a wrong formula for the number of
elements in AU B such as n(A)+n(B)—n(ANB)+n(AuUB) instead
of n(AuUB)=n(A)+n(B)—n(AN B). Moreover, there were students
who wrote the number of elements in set 4 as 7—3x+x+5—x instead
of 7—-3x+x. Others wrote the number of elements in set 4U B as
7-3x+x+5-x+x instead of 7—3x+x+5—x. This indicates that the
students have not acquired the intended competences after learning the

concepts of sets and statistics.

In part (b), some students failed to calculate the angle of the sector

representing private study and made wrong interpretation of information
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1°=15min,
30 x 60min, or 105
360°
30°
360°

by 12 hours instead of 1 day=24 hours;

x24 hours. Extract 10.1 shows a sample of responses from a

student who failed to answer this question correctly.

10. (a7 The following figure shows the number of elements in each subset. If the

nutnber of elements in set A is equal to the number of elements in set B, find
n(A U B) and n(A).

e \ ° /B

Saln-

N (AuB) = N (p)

A~

D(Aur) = F-3xtB4xex -
O(AUB)2 7-3x 45424 -
D(AUB)~ 3-5 +3x4xtx,

D/Ap -y =sc
5 =

X e
Amwer /) (Aup) = 208 24

Ansoer 0 (Aupz 2y
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Soln -
N{A)
A B 24 Fele ek
v — 22

O(A)=7-3x -

; N(A)= F- 3X24 =39

Amwe D (M = 29

(b)  The given Pie chart represents'-il{eftime spent by John in doing different
activities on every Monday,

Sleeping

School

QOthers

(i)  How many hours does he spend for private study?
15 1AL 430 +bd' 14651 X T '3(90' |
2o 1a =30
o 8100 “«QBD
221300
130 heurt
(3(0‘0& 2hr
(CEREN
20" v

S0 ¥x =30 F12h
Koo Qb

."Zr?’/ikourj doot v ipanc) foc_prvafo U“QLLQ
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(ii) How many hours does he sleep?

Lotn
.L_O_ﬁ_ X 1@ hre

to&5hr doot hg togp.

Extract 10.1: A sample of incorrect responses to question 10

In Extract 10.1, part (a), the student failed to recall and apply the
properties of equal sets to form an algebraic equation. In part (b), the
student failed to perform the conversion of units of time.

Although the performance was weak, analysis of responses shows that
0.73 percent of the students answered this question correctly because
they were able to apply the competences gained after learning the basic
concepts of sets and statistics. In part (a), they were able to formulate an
algebraic equation using the information given in the question, that is

n(A4)=n(B) such that 7—3x+x=x+5—x. They solved for the value
of x to get x=1. Finally, they substituted the value of x to get
n(A)=5 and n(4UB)=9, which are the correct answers. In part (b),

students were able to compute the degrees for private study and
obtained 30°. They converted the fractions of 30°and 105° into hours

correctly. Extract 10.2 shows a sample of responses from a student who
answered this question correctly.
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10. (a) The tollowing figure shows the number of elements in each subset. If the
number of elements in set A is equal to the number of elements in set B, find

n{A U B} and n(A).

A /B

P
Solukion.
G]V:Sm;)hou:’w elomonks 10 cod A = aumber of dloment 10 et B
Baquired; 1(408) od 0(8)
- doments v 5ot A = aumber of Qlﬂm;"ﬁ in ot B

number 0{
n(a) - n(s)

(7-30)+ x4 = 5-x) +X
Tr3x 42 = 5-X+X

7.2x= 59

7-2X -5

So ) ’
‘nuenber of efements n saf A n(A)

= 7~ 23X +X
=7 -23(1)+1
=7- 3 +i
=1-2

Ly = 5

T n(AuB)= 7-3x #x £ 5-X
=7-3{1)+1 +5-1
=7-3+ti+5-!

. nlAuvB):-a and n{A)= &
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(b) The given Pie chart represents the time spent by John in doing different
activities on every Monday.

Sleeping
School
1050 90°
30 Meals
\c%“’& sso| &
AQ‘}
o«
Games
Others

(i)  How many hours does he spend for private study?
Lolubon

o the pe chord,

i

Prvate, ctudy = 266 - (s 148 + 36 + 68 +45)

2360 - 320

Prvate ;fudy o)
Sut

=

| clay - pahg

b
" pivate Kﬁ)dy + 30y 24hn
36¢°

= b yadhy

i2
-2 hf!

—

{2
= 2hie

4

o _Ho JPOF‘AJ 2 b for_prva chudy .
! <
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3.0

(i) How many hours does he sleep?

Sohihen

&luoPmﬂ; 105

br,nlr
tdoy = 24 hir
v
Lo .
" Qlooping = 103 x 24 he
B {1

= 105 v24hg
260

= 5520 ha
60
s The

He deeps pof T hourt

Extract 10.2: A sample of correct responses to question 10

Extract 10.2, part (a), shows that the student interpreted the information
correctly and formulated the corresponding algebraic equation. He/she
was able to solve the equation to get the correct answers. In part (b), the
student analysed the pie chart properly. He/she performed the relevant
conversions to get the required number of hours in all the items.

ANALYSIS OF STUDENTS’ PERFORMANCE ON EACH TOPIC

The Basic Mathematics assessment paper consisted of 10 questions
which were set from 20 topics. The analysis shows that only two (2)
topics of Numbers and Approximations had an average performance of
45.54 percent. The remaining 18 topics had a weak performance ranging
from 27.15 to 5.56 percent. The topics include: Fractions, Decimals and
Percentages  (27.15%), Congruence and Similarity (23.44%), Units,
Ratios, Profit and Loss (21.72%), Geometrical Transformations and
Coordinate Geometry (14.54%), Sets and Statistics (14.18%), Geometry,
Perimeters and Areas (13.00%), Pythagoras’ Theorem and
Trigonometry (9.90%), Algebra and Quadratic Equations (5.79%) as
well as Exponents, Radicals and Logarithms (5.56%). The Appendix on
page 52 summarizes the students’ performance on each topic.
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CONCLUSION

The analysis reveals that 18.85 percent of the students passed the Basic
Mathematics assessment in FTNA 2024. It was further noted that 45.54
percent of the students had the highest performance in the topics of
Numbers and Approximations in 2024 Basic Mathematics assessment
while 33.4 percent of the students had the highest performance on
Trigonometry and Pythagoras’ theorem in 2023 Basic Mathematics
assessment.

However, a total of 16 topics had constantly been poorly performed in
both 2024 and 2023. Those topics are; Fractions, Decimals and
Percentages, Congruence, Similarity, Units, Ratio, Profit and Loss,
Geometrical Transformations, Coordinate Geometry, Sets, Statistics,
Geometry, Perimeters and Areas, Algebra, Quadratic Equations,
Exponents and Radicals, and Logarithms. This report highlighted the
main factors which contributed to weak performance in these topics and
recommended suitable measures to achieve the intended learning
outcomes highlighted in the syllabus based on the role of teachers and
students in the teaching and learning process of Basic Mathematics
subject.

RECOMMENDATIONS

The analysis shows that the students’ performance was generally weak
because 18 out of 20 topics had weak performance in Basic
Mathematics assessment. Based on the findings, the following are
recommended in order to improve the students’ performance in future
assessments:

(a) On the topic of Numbers, teachers should guide learners in finding
factors, common factors, multiples and common multiples of
numbers by using a factor tree diagram, factor chart and number
chart. Teachers should design relevant activities that reflect the use
of factors and multiples in real life. Also, they should give learners
home works, exercises and tests. Learners are advised to do the
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(b)

(c)

(d)

(e)

®

exercises, especially in the textbooks in order to master the
intended concepts.

Teachers should demonstrate and guide students on how to do
approximations on numbers by means of number charts, manila
paper and other available materials. Teachers should prepare
hands-on activities that show the application of approximations in
everyday life.

On the topic of fractions, teachers should choose appropriate
teaching and learning methods using resources such as oranges
and a bar of soap in guiding learners on how to do basic operations
on fractions. They should also elaborate well the procedures of
converting recurring decimals into fractions through well designed
activities.

For learners to gain the competences on the topics of units, ratios,
profit and loss, teachers should elaborate well the concepts of units
especially conversion of units of time and capacity using clocks,
timetables, bottles of litres and other containers. In the case of
ratios, profit and loss, they should use physical items like bank
statements, money and work sheets to demonstrate the concept of
simple interest through appropriate activities that reflect
applications in real life situation.

Teachers should use teaching and learning resources such as beam
balance, coloured chalks and work sheets to design relevant
activities to guide students to solve different algebraic equations
involving fractions. On quadratic equations, they should use
multiplication charts, factor trees and coloured chalks to
demonstrate perfect squares. Also, teachers should enlighten
learners the use of quadratic equations in different fields and in
everyday life.

In teaching geometrical transformations and coordinate geometry;
teachers should use graph papers, manila papers, rubber bands,
geo boards, mathematical sets and other related materials to design
relevant learning activities that elaborate basic concepts on
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(h)

(1)

xy-plane. They should also

guide learners in groups to use graph papers, geo boards and
rubber bands to find slope and equations of straight lines. Also,
they should provide activities that reflect learners’ experiences on
the applications of these concepts.

Teachers should apply participatory methods in guiding students
on how to simplify radicals, perform basic operations on radicals
and rationalizing the denominator as well as transposition of
formulae using suitable hands-on activities and resources such as
Manila paper, Multiplication tables and Mathematical formulae.
Also, on logarithms, they should guide students to discuss laws of
logarithms and applying the knowledge of exponents in solving
different real life problems.

On Congruence and Similarity, teachers should design learning
activities using models and real objects to demonstrate conditions
for congruence of triangles, illustrate logical proofs of congruence
of triangles and applying theorems of congruence of triangles.
Resources such as geometrical figures, manila papers,
mathematical sets, photographs, paper cuttings as well as marker
pens can be used to achieve the intended competence. They should
also use mirror, similar objects and other related resources to
demonstrate on how to identify similar polygons to prove
theorems and solve problems related to similarity.

On Pythagoras’ Theorem and Trigonometry, teachers should guide
students on how to illustrate, prove and solve problems using flat
objects in shape of right angled triangle, manila paper, marker
pens square cuttings, square root tables and square tables by
applying knowledge of Pythagoras’ Theorem. They should also
demonstrate on how to find and use the special angles by
employing the knowledge of Trigonometry. In this case, it is
important for teachers to design activities that correspond to
learners’ day to day experience on the application of these topics.
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(k)

On the topic about Sets, teachers should demonstrate to students
on how to list the members, determine number of elements and
identify types of sets. Also, they should give relevant activities and
examples on operation on sets and interpretation of information
from Venn diagrams using real objects such as playing cards,
pictures, dinner sets and other physical available resources that are
commonly used in real life situations.

On statistics, teachers should prepare hands-on activities and
demonstrate how to use resources such as protractors, rulers, pair
of compasses and coloured chalks to represent and interpret
statistical data using graphs, charts and tables.
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APPENDIX: Analysis of Students’ Performance Per Topic — FTNA 2024

Percentage of
. Question Students who

SN Topics Number Scored 30 or Remarks
Above

1 Nurnber.s . and 1 45.54 Average

Approximations

2

3

4

5

6

7

8

9

10
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