8. MATHEMATICS

Results of Secondary 3 Mathematics in TSA 2009

The territory-wide percentage of S.3 students achieving Mathematics Basic Competency in

TSA 2009 was 80.0%. In 2008 the percentage was 79.8%.

Secondary 3 Assessment Design

The design of assessment tasks for S.3 was based on the documents Mathematics
Curriculum: Basic Competency for Key Stage 3 (Tryout Version) and Syllabuses for
Secondary Schools — Mathematics (Secondary 1 — 5), 1999. The tasks covered the three
dimensions of the mathematics curriculum, namely Number and Algebra, Measures,
Shape and Space, and Data Handling. They focused on the Foundation Part of the S1 —

3 syllabuses in testing of the relevant concepts, knowledge, skills and applications.

The Assessment consisted of various item types including multiple-choice questions, fill in
the blanks, answers-only questions and questions involving working steps. The item types
varied according to the contexts of the questions. Some test items consisted of sub-items.
Besides finding the correct answers, students were also tested in their ability to present
solutions to problems. This included writing out the necessary statements, mathematical

expressions and explanations.

The Assessment consisted of 159 test items (221 score points), covering all of the 129
Basic Competency Descriptors. These items were organized into four sub-papers, each 65
minutes in duration and covering all three Dimensions. Some items appeared in more than
one sub-paper to act as inter-paper links. Each student was required to attempt one sub-

paper only.
The composition of the sub-papers was as follows:

Table 8.1 Composition of the Sub-papers

Number of Items (Score Points)
Sub-paper Number and Algebra | Measures, Shape and | Data Handling
. . . . . . Total
Dimension Space Dimension Dimension
M1 20 (26) 23 (34) 6(9) 49 (69)
M2 22 (30) 22 (32) 5 49 (69)
M3 24 (33) 20 (29) 5(6) 49 (68)
M4 22 (32) 22 (31) 4 (5) 48 (68)
Total * 70 (93) 72 (103) 17 (23) 159 (221)

* Items that appeared in more than one sub-paper are counted only once.
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The item types of the sub-papers were as follows:

Table 8.2 Item Types of the Sub-papers

Percentage of

Section Score Points Item Types
Multiple-choice questions: choose the best
A ~30% .
answer from among four options
B ~30% C:.alcula.te numerical values
Give brief answers
Solve application problems showing working
steps
C ~40% Draw diagrams or graphs

Open-ended questions requiring reasons or
explanations

Performance of S.3 Students with Minimally Acceptable Levels of

Basic Competency in TSA 2009

S.3 Number and Algebra Dimension

The performances of S.3 students were satisfactory in this Dimension. In particular, they

did better in items related to Number and Number systems and Comparing Quantities.

Performance was only fair in items related to Observing Patterns and Expressing

Generality and Algebraic Relations and Functions. Comments on students’ performances

are provided below with examples cited where appropriate (question number x / sub-paper

y quoted as Qx/My). More examples may also be found in the section General Comments.

Number and Number Systems

e Directed Numbers and the Number Line: Students could handle the simple operation

(involve one step only) of directed numbers generally. However, when the question

contained the parentheses and more operations were required in solving the problem,

some students could not perform the calculation correctly.

e Numerical Estimation: Students performed well in judging the reasonableness of

answers from computations. Nevertheless, when they were required to estimate a

value, many of them would use the calculator to find the answer directly and then

transform the exact value into the estimated value. Besides, results were only fair

when students had to justify their methods of estimation.
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Q40/M3

Example of Student Work
(Estimation — (a) estimate the distance after the computation of the exact value;

(b) not able to explain the method of estimation.)

e Approximation and Errors: Some students were confused with the concepts of
decimal places and significant figures. They didn’t do well in representing a large or
a small number in scientific notation. However, they were able to convert numbers

in scientific notation to integers or decimals.

Q23/M4

Example of Student Work

(Using scientific notation to represent a number incorrectly)

rREsr 24 (] kg °

e Rational and Irrational Numbers: Students did quite well.

Comparing Quantities

e Using Percentages: (Percentage problem when expressed in xX y% = z form) just

about half of the students could solve x if only y and z were given. This does not
indicate that they could not perform the division but, many students were confused
with the meaning of each number in the question. However, students fared better on

compound - interest problems than on simple - interest problems.
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Q41/M2

Exemplar Item (Selling Problems in Using Percentages)

The Student Council used 15% of school grant to buy a Ping Pong Table. The table
cost $1200. Find the amount of school grant.

Example of Student Work (Taking school grant as 15% of the price of the table)

e Rate and Ratio: Students did well. However, their performance was fair when they

had to find the value of the quantity from a given ratio a : b.

Q24/M4

Exemplar Item (Finding other quantities from a given ratio a:b:c and the value of a.)

Given a:b:c=4:6:9. If a=2, find the values of b and c.

Example of Student Work (Mistake: subtract 2 from all the original values)

b= [‘L A A o

Observing Patterns and Expressing Generality

e Formulating Problems with Algebraic Language: Students’ performance was fair.
When several conditions were given in the context, many students could not make use
of them and formulated the equations incorrectly. Almost half of the students were not
able to write the next few terms in a Fibonacci sequence. Generally, they were

unfamiliar with the basic operation of number sequence.

e  Manipulations of Simple Polynomials: Students’ performance was satisfactory. They
had knowledge of terminologies of polynomials and could do some basic
manipulations with polynomials (including multiply a binomial by a binomial).
However, they did not do well when asked to distinguish polynomials from algebraic

expressions.
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e Laws of Integral Indices: Students’ performance was fair when they had to simplify
algebraic expressions using laws of integral indices. There was room for
improvement for some students on the simplification of expressions involving

negative indices.

Q42/M4

Example of Student Work (Using the laws of integral indices wrongly)

Example of Student Work (Mistake occurred in dealing with the terms involving

negative indices)

e Factorization of simple Polynomials: About half of the students could not
demonstrate the recognition of factorization as a reverse process of expansion.
Moreover, when students were asked to apply cross method to factorize expressions
of the form ax® + bx + c, there was a great difference in their performances between
the questions with a=1 and a#1. Less than half of the students could factorize

simple polynomials by taking out common factors correctly.

Q27/M4

Example of Student Work (Without factorizing polynomials by using the perfect

square expressions)

4x? +12x+9= WA( 12 49
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Q28/M2

Example of Student Work (Cross method — careless computation)

2% ~x-6= (- \\(I24)

rd

Algebraic Relations and Functions

¢ Linear Equations in One Unknown: When the unknowns of the equation carried the

negative signs, most of the students could not solve them correctly.

e Linear Equations in Two Unknowns: Students’ performance was fair. They could use
algebraic method and graphical method to solve linear simultaneous equations.
Students in general could not plot graphs of linear equations without a hint. Moreover,
when students tried to use algebraic methods to solve simultaneous equations, careless

mistakes often appeared in the computation.

Q43/M3

Example of Student Work (Although the student was able to plot the graph, a ruler

was not used)
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Q43/M4

Example of Student Work
(Solving simultaneous equations — although students knew how to use the method of

elimination, mistakes occurred in the computation)

..... f?wﬁ-“z%-»_
________ bxdy =% - - - @
...... D S O
az‘z.‘.)‘;éw»~-? ________________________________
B E) e B
R 0 NV 1N S e e

Example of Student Work
(Solving simultaneous equations — although students knew how to use the method of

substitution, mistakes occurred in dealing with the coefficients and constants)
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e Identities: Students were able to distinguish equations from identities. They fared
better on using the difference of two squares than on the perfect square expressions

to expand simple algebraic expressions, but performance was only fair in general.

Q29/M4

Example of Student Work
(Using difference of two squares in expansion — could not distinguish the difference

between x* and 2x)

(x+3)(x~3) = 27('_ c(

Example of Student Work (Using incorrect formula to expand the algebraic

expressions)

(x+3)(x-3)= Y ily-5

e Formulas: Students’ performance was satisfactory. They could manipulate the
algebraic fractions. However, when they were asked to change the variable in the

denominator to be the subject of the formulas, their performance was unsatisfactory.

Q30/M2

Exemplar Item (Change of subject)

Make x the subject of the formula w= 10 +2.
X

Example of Student Work (Change of subject - careless computation)

e,
Wt L

e Linear Inequalities in One Unknown: Students’ performance was fair. When the
variable of the inequality carried the negative sign, most of the students could not

solve it correctly.
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S.3 Measures, Shape and Space Dimension

S.3 students performed quite well in this Dimension. They could solve basic geometric
problems (such as finding measures in 2-D and 3-D figures, solving problems related to
angles associated with lines and rectilinear figures, Pythagoras’ Theorem, and simple
application of trigonometry). However, more improvement could be shown in items
related to reflectional symmetries and rotational symmetries of 3-D figures and geometric
proofs. Comments on students’ performances are provided below with examples cited
where appropriate (question number x /sub-paper y quoted as Qx/My). More items may

also be found in the section General Comments.

Measures in 2-D and 3-D Figures

e Estimation in Measurement: Students did quite well, although some of them found
difficulty in choosing an appropriate measuring tool and technique for real-life

measurements.

e Simple Idea of Areas and Volumes: Students’ performance was fair, only that they
were negligent of the unit of the answer. In particular, performance was weak in

application of the formulas for surface areas of cylinders.

Q45/M2

Example of Student Work

(The radius of the circle was » cm, so » should bear no unit)

_____________________ Y. =256
Y~(6QM .......
bER2Re
___________ = AXOX T
= 32T CA

e  More about Areas and Volumes: Students’ performance was satisfactory. They could
use formulas to compute measures generally, but had difficulties using relationships

between sides and volumes of similar figures to solve problems.

137



Learning Geometry through an Intuitive Approach

Introduction to Geometry: Students’ performances were varied from person to person.
They did well in problems relating to angles, but they didn’t demonstrate recognition
of regular polygon and Platonic Solids. Besides, more than half of the students were

not able to sketch the triangular prism.

Q31/M4

Example of Student Work (Sketch of triangular prism - lateral plane was not the

rectangle obviously)

Transformation and Symmetry: Students’ performance was quite good. They
demonstrated recognition of basic concepts. However, performance was weak in the

questions about axes of symmetry and rotational symmetry.
Congruence and Similarity: Students’ performance was good.

Angles related with Lines and Rectilinear Figures: Students did well. Most of them
could solve simple geometric problems. However, some of the students just estimated
sizes of angles and lengths of sides from the figure directly. They were not aware
that in fact those data were not given in the question and the figures were not drawn

in scale necessarily.
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Q46/M1

Exemplar Item (Using the relations between sides and angles associated with

isosceles/equilateral triangles)

In the figure, ABC is a straight line, A
AB =BC=BD =AD. Findxandy .

Example of Student Work (Treating ZADC as 90°)

- g“
__________________ X = (o= (o Clyg £ o)
-
__________________ R e
Z 3@

e  More about 3-D figures: Same as last year, the majority of students could not name
planes of reflectional symmetries or axes of rotational symmetries of cubes according
to context of item. Although some of students could identity the plane, but they did
not write down the name of plane in correct order (e.g. write PWTQ instead of POQWT).
They also did not do well when asked to name projection of edges on planes or angle
between planes. However, they did well on items related to the nets of cubes and

matching 3-D objects with various views.

Q35/M4

Exemplar Item (Name the appropriate plane of reflectional symmetry of a cube)

Only a few students answered correctly (answer: PQWT or equivalent).

The figure shows a cube PQRSTUVW. Using four 0 R
of its vertices (i.e. P, Q, R, S, T, U, V or W), name !
ONE of the planes of reflectional symmetry of the P : S
cube. !
I:V ________ -t W
U T
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Learning Geometry through a Deductive Approach

¢ Simple Introduction to Deductive Geometry: More than half of the students could
write some basic steps of a geometric proof, but most could not complete the proof

correctly. Besides, many students were able to identify angle bisectors of a triangle.

Q48/M3

Exemplar Item (Geometric proof)

Refer to the figure. Prove C 4om P
that AABC ~ ARPQ.

7.5cm
6 cm

5cm

Example of Student Work (Using conditions for congruent triangles as conditions for

similar triangles)

Z&i?{’? ..............

__________ PO 9T 3
BATTE T

__________ 2 R
74 eh Cf .

,,,,,,,,,, F; PR PR CPR

“““““ W DABC~BRPDC SIS )

Example of Student Work (Wrong logical proof - supporting argument and result

were put in reverse order)

_______ R
IR (e T
o “i%‘—% ______________________ R, <Ry o e )
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Q47/M2

Exemplar Item (Geometric proof)

In the figure, CDE and FGH are straight lines,
AB/ICE , ZBAD=40° , ZDGH =50° |,
ZADG =90°. Prove that CE// FH .

=5

2 CD6 2L DG H =500
U ZCDGA < DGHER SR
cFUFN

e Pythagoras’ Theorem: Most students could use Pythagoras’ Theorem to solve
simple problems. However, they were confused about the differences between

Pythagoras’ Theorem and its Converse.

¢ Quadrilaterals: Students performed well. They could use the properties of squares
and rhombuses in numerical calculations.

Learning Geometry through an Analytic Approach

¢ Introduction to Coordinates: Students’ performance was fair. In particular,
performance was weak when they were asked to calculate areas of simple figures

that can be cut into or formed by common 2-D rectilinear figures.

141




Q36/M1
Exemplar Item (Calculating areas of simple figures)
Find the area of quadrilateral ABCD y
in the rectangular coordinate plane. A B4.7
A1,2) C(7,2)
> X
0
D4,-3)

e Coordinate Geometry of Straight Lines: Students’ performance was satisfactory.
More than half of the students understood slopes of parallel lines were equal, but only
some of them realized the relation of the slopes of perpendicular lines. Moreover,
many students could not use the mid-point formula to find the coordinates of the

mid-point of two given points.

Trigonometry

e Trigonometric Ratios and Using Trigonometry: Students showed certain degree of
understanding in basic trigonometric ratios and applications. Most of them could find
the sides when they were asked to solve right-angled triangles. However, only half of
the students could find the angles in this type of problems.

Q47/M4

Example of Student Work (Solving the angles of a right-angled triangle — wrong

presentation)

Bk ek Pﬁﬁwﬁa-ﬁr&ni%
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Q47M1

Example of Student Work (Solving the sides of a right-angled triangle — use
trigonometric ratios and Pythagoras’ Theorem to find the sides, but mistakes occurred

in presentation)

A= bt =%
____________________ X Zfang xS, .
=590

S.3 Data Handling Dimension

S.3 students performed well in this Dimension. They showed recognition of various stages
of Statistics. They also did well in items relating to interpreting simple statistical charts,
comparing the presentations of the same set of data by using statistical charts and
finding mean or median from a set of ungrouped data. There was great improvement in
calculating the theoretical probability by listing. However, performance was weak when
students were asked to distinguish discrete and continuous data and find mean from a set of
grouped data. Comments on students’ performance are provided below with examples
cited where appropriate (question number x / sub-paper y quoted as Qx/My). More

examples may also be found in the section General Comments.

Organization and Representation of Data

¢ Introduction to Various Stages of Statistics: Students’ performance was varied. Most
of them could collect and organize data using simple methods. However, many

students confused discrete data with continuous data.
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Q19/M1

Exemplar Item (Distinguishing discrete and continuous data)

Which of the following is continuous data?

The number of each kind of cookies in 10 boxes of cookies
The lengths of 25 telephone ropes

The sizes of 20 pairs of running shoes

The marks of a Chinese quiz of 20 students

Tawe

e Construction and Interpretation of Simple Diagrams and Graphs: Students did quite
well. Most students could interpret simple statistical charts and identify sources of
deception in misleading graphs. However, many of them could not construct stem-

and-leaf diagrams correctly.

Q49/M2

Example of Student Work (Mistakes — add commas between the data)

15 224 ika 8 T ey
#(10 /15%) # (118%)
T B )5 .8
2 5, 5.,5.5 1
3 5. 6.8
A
S L

Example of Student Work (Student didn’t pay attention to the unit of stem)

15 2R AHEER T
#(10 /)h8F) # (1h88)

% 9555 %

30 569
% 6
o) UL
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Analysis and Interpretation of data

e Measures of Central Tendency: Most students could find the measures of central
tendency from ungrouped data. However, most of them could not find such values

when using grouped data.

Q39/M3

Exemplar Item (Find the arithmetic mean from a set of grouped data)

The Parent-teacher Association sold raffle tickets to parents attending Parents’ Day.
The results were as follows:

Number of raffle tickets bought 0-2 3-5 6-8
Number of people 31 67 2

What was the mean number of raffle tickets bought per person?

e Identify sources of deception in cases of misuse of averages: More than half of

students could not explain the reasons clearly.

Q49/M3

Example of Student Work (Without explanation of the sources of deception)

Q49/M3

Example of Student Work (Without explain that mean was easily affected by extreme

values)

As
foakasted kbt ik B .
BohaBE T %A Bk RAhYE

g\@éisﬁ%ﬂk/ﬁ(@.ﬁl%ih‘éﬁfﬁé .................
B L
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Q49/M3

Example of Student Work (Good performance)

Probability

e Simple Idea of Probability: Most students could compute empirical probability. They

showed a great improvement in computing a theoretical probability by listing.

Q39/M2

Exemplar Item (Calculating theoretical probability by listing)

Two fair coins are tossed once. Find the probability of getting one head and one tail.
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General Comments on S.3 Student Performances

The overall performance of S.3 students was good. They did better in Data Handling
Dimension. Performance was satisfactory in Number and Algebra Dimension and

Measures, Shape and Space Dimension.
The areas in which students demonstrated adequate skills are listed below:

Directed Numbers and the Number Line:

e Use positive numbers, negative numbers and zero to describe situations in daily life

(e.g. Q22/M2).

¢ Demonstrate recognition of the ordering of integers on the number line

(e.g. Q21/M3).

e Add, subtract, multiply and divide directed numbers (e.g. Q21/M4).

Numerical Estimation:

e Determine whether to estimate or to compute the exact value in a simple context

(e.g. Q22/M3).
e Judge, without actual -calculations, the reasonableness of answers from

computations (e.g. Q1/M1).

Rational and Irrational Numbers

e Demonstrate, without using calculators, recognition of the integral part of Ja ,
where a is a positive integer not greater than 200 (e.g. Q1/M4).

Rate and Ratio

¢ Demonstrate recognition of the difference between rate and ratio (e.g. Q24/M1).
Formulating Problems with Algebraic Language

e Distinguish the difference between algebraic expressions (e.g. Q3/M4).

¢ Translate word phrases/contexts into algebraic languages (e.g. Q4/M1).

e Substitute values into some common and simple formulas and find the value of a

specified variable (e.g. Q25/M3).
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Linear Inequalities in One Unknown

¢ Formulate linear inequalities in one unknown from simple contexts (e.g. Q8/M2).

Estimation in Measurement

e Choose an appropriate unit and the degree of accuracy for real-life measurements
(e.g. Q10/M2).

Introduction to Geometry

e Identify types of angles with respect to their sizes (e.g. Q13/M2).

e Make 3-D solids from given nets (e.g. Q13/M3).

Transformation and Symmetry

e Name the single transformation involved in comparing the object and its image
(e.g. Q15/M4).

Congruence and Similarity

e Demonstrate recognition of the conditions for congruent and similar triangles

(e.g. Q34/M1 and Q33/M4).

Angles related with Lines and Rectilinear Figures

e Demonstrate recognition of the angles associated with lines and their transversals

(e.g. Q16/M2).

e Use the angle properties associated with intersecting lines/parallel lines to solve

simple geometric problems (e.g. Q47/M3).

More about 3-D Figures
¢ Identify the nets of cubes (e.g. Q14/M4).

e Match 3-D objects built up of cubes from 2-D representations from various views

(e.g. Q16/M1).

Pythagoras’ Theorem

e Use Pythagoras’ Theorem to solve simple problems (e.g. Q17/M3).

148



Quadrilaterals

e  Use the properties of squares in numerical calculations (e.g. Q17/M4).

Introduction to Coordinates

e Use an ordered pair to describe the position of a point in the rectangular coordinate

plane and locate a point of given rectangular coordinates (e.g. Q37/M3).

Introduction to Various Stages of Statistics
¢ Organize the same set of data by different grouping methods (e.g. Q49/M1).
Construction and Interpretation of Simple Diagrams and Graphs

¢ Choose appropriate diagrams/graphs to present a set of data (e.g. Q20/M3).

e Compare the presentations of the same set of data by using statistical charts
(e.g. Q20/M4).

e Identify sources of deception in misleading graphs/accompanying statements

(e.g. Q20/M1).

Other than items in which students performed well, the Assessment data also provided
some entry points to strengthen teaching and learning. Items worthy of attention are

discussed below:

Approximation and Errors

e Round off a number to a certain number of decimal places (e.g. Q2/M2): Some
students were confused with the concepts of rounding off a number to a certain

number of decimal places and significant figures, hence they chose D mistakenly.

Q2/M2

Round off 0.001 849 to 3 decimal places.

A. 0.00

B. 0.001
C. 0.002
D. 0.00 185
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Formulating Problems with Algebraic Language

¢ Formulate simple equations/inequalities from simple contexts (e.g. Q5/M2): Less
than half of the students chose the correct answer D. When a considerable number of
conditions were given in the question, sometimes students did not realize the meaning

of them in the problem. Therefore some students chose A mistakenly.

Q5/M2

The base fee of Helen’s mobile phone plan is $20. It includes 500 free minutes. The
fee thereafter is $0.1 per minute.
Helen used her mobile phone for more than 500 minutes this month. If she used the

phone for x minutes, which of the following equations finds Helen’s mobile phone fees
$C this month?

A C=20+(0.Dx

B. C=20+(0.1)x-500
C. C =20+(500-x)(0.1)
D C =20+ (x—-500)(0.1)

Manipulations of Simple Polynomials

e Distinguish polynomials from algebraic expressions (e.g. Q4/M3): Another question
related to the concept of polynomials as well, only about 40% of students chose the
correct answer B. Some students thought that every term of a polynomial must

contain the variable, hence they chose the wrong answer A.

Q4/M3

Which of the following is a polynomial in x?

A. xz+2x+l

X
) 1

B. x +2x+—
2

c L
x +2x+1

D. x*+2Jx+1
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e Demonstrate recognition of terminologies of polynomials (e.g. Q5/M1): There was
room for improvement for students on the concept about polynomials. Some students
thought that the terms with same coefficients were the like terms and chose the wrong

answer D.

Q5/M1

Which of the following polynomials has two like terms?

A. 3x-3y
B. 3x-5x
C. 5x+3x’
D. 7x+7Txy

e Add or subtract polynomials of at most 4 terms: If the indices of the terms in
polynomials were not all equal (e.g. Q26/M3), the performance of students was weak

and the majority of them could not find the correct answer.

Q26/M3

Simplify (x* +5x)— (x> =3x).

e Even when the indices of all the terms were equal (e.g. Q6/M2), some students still

added the indices of the terms together mistakenly and chose the wrong answer C.

Q6/M2

Simplify 3x° +2x°.

A. 5x°
B. 6x’
C. 5x°
D. 6x°
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Linear Equations in Two Unknowns

e Plot graphs of linear equations in 2 unknowns: Two different items were set in the
Assessment in different sub-papers. One of the items provided a table preset with

some coordinates to assist plotting. The other item asked students to plot directly.

Q43/M2

Complete the following table for the equation 2y = x+1 in the ANSWER BOOKLET:

X -3 0 3
y 2

Draw the graph of this equation on the rectangular coordinate plane given in the
ANSWER BOOKLET.

Q28/M1

Draw the graph of 2y=x+1 on the given rectangular coordinate plane in the
ANSWER BOOKLET.

e Students did well in Q43/M2. However, the facility of Q28/M1 was only about half
that of Q43/M2.

e Determine whether a point lies on a straight line with a given equation (e.g. Q7/M1):
About half of the students chose the correct answer C. Many students did not match

the values of x and y correctly and chose B consequently.

Q7/M1

Given that the equation of straight line Lis x—2y+2=0. Which of the following
points lies on L ?

A 2, 1)
B. (-2,1)

C. (198, 100)
D. (-198,100)
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Identities

e Tell whether an equality is an equation or an identity (e.g. Q9/M3): More than half
of the students chose the correct answer D, but some students could not understand the

difference between equation and identity.

Q9/M3

Which of the following is an identity?

A. x> =0

B. 3x=6

C. 3x-2=2-3x

D. 2(x+3)—-2=2(x+2)

Estimation in Measurement

e Estimate measures with justification (e.g. Q44/M1): Although students knew how to
estimate the height of the building in general, many of them could not justify their

methods.

Q44/M1

More about Areas and Volumes

e Use the relationships between sides and surface areas/volumes of similar figures to
solve related problems (e.g. Q11/M3): Almost half of the students treated the
relationship between sides the same as relationship between volumes (option B). Only

a few students answered correctly (option D).
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Ql11/M3

In the figure, the volume of sphere A is 8 times that of sphere B. The diameter of
sphere A is 16 cm. Find the diameter of sphere B.

I cm Sphere A Sphere B
2cm Diameter 16 cm
4 cm
8 cm

oawp

»

e Distinguish among formulas for lengths, areas and volumes by considering
dimensions (e.g. Q11/M4): Only some students could chose the correct answer B.
Almost half of the students took the formula in option C, which was similar to the

formula for volume of circular cones to be the answer.

Q11/M4

The frustum in the figure is formed by a right circular cone cutting off its top. Its top
radius and base radius are r and R respectively. Its height is h, and lateral height is
L. Considering dimensions, determine which of the following could be the formula of
lateral surface area of the frustum.

,

A. 7(r+R) lk—>|
n(r+R)L - _

B
C. l7z:h(R2+r2+Rr)
3 L n
D. #Z(R+r+L+h)
——
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Introduction to Geometry

e Demonstrate recognition of common terms in geometry (e.g. Q13/M1): Only a
small number of students could identify the 3-D figure in option B was not a regular

polyhedron. About half of the students chose C mistakenly.

Q13/M1

The followings are diagrams of four 3-D figures. Which of these CANNOT be a
regular polyhedron?

A. B. C. D.

>

e Determine whether a polygon is regular (e.g. Q31/M3): Most students thought that
the polygon in F was regular. Only a few students chose A, C and E as the correct

answers.

Q31/M3

Which of the following figures must be regular polygon(s )?
A.

60°
[ [
60°

A
IR

e Sketch cross-sections of simple solids (e.g. Q13/M4): Some students didn’t see the
correct shape of cross-section of the cone and chose A as the answer. Only half of the

students chose B correctly.
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Q13/M4

The figure shows a right circular cone. Ken needs to draw a cross-section which is
perpendicular to the base and passing through vertex V. The plane diagram of the
cross-section is

A B.

A
C

C D.

) > >

Construction and Interpretation of Simple Diagrams and Graphs

e Read information (including percentiles, quartiles, median) and frequencies from
diagrams/graphs (e.g. Q40/M2): Less than half of the students could provide the
correct answer (6 students). Some of them took the number of students who finished

the race at 70 s (19 students) to be the answer.

Q40/M2

The following cumulative frequency polygon shows the 400 m race running times of
25 students:

25 X
AR
20 7ad
X
Cumulative //
Frequency 15
/
10
/
5
//'
ya
0V
50 60 70 80 90 100
Time (s)

How many students used more than 70 s to finish the race?
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Best performance of S.3 Students in TSA 2009

Students were ranked according to their scores and the performances of the top 10% were

analyzed further.

Most of these students either achieved the full maximum score or lost one or two score
points in the Assessment. They demonstrated almost complete mastery of the concepts and

skills assessed by the sub-papers attempted.

Most of these students were able to add, subtract, multiply and divide directed numbers
(e.g. Q21/M4), translate word phrases/contexts into algebraic languages
(e.g. Q4/M1), solve a system of simple linear simultaneous equations (e.g. Q44/M2),
demonstrate recognition of the ideas of bearing, gradient, the angle of elevation and the
angle of depression (e.g. Q48/M1), use the angle properties associated with intersecting
lines/parallel lines to solve simple geometric problems (e.g. Q47/M3) and use the
properties of parallelograms, squares, rectangles, rhombuses, kites and trapeziums in

numerical calculations (e.g. Q17/M4).

Students with the best performance could solve simple selling problems (e.g. Q40/M4) and

use the formulas for circumferences and areas of circles (e.g. Q45/M2).

Q44/M1

Example of Student Work (Estimation): According to the context given by the question,

justified the method of estimation clearly.

@ EHIARME NAwm.

Q43/M1

Example of Student Work (Find the area of sector): Solved the problem correctly and
rounded off the answer to a certain number of decimal places as required by the

question.

= 33.5cm” BReE Bmifiho 1 em’).
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Q44/M2

Example of Student Work (Formulated and solved simultaneous equations):
Formulated simultaneous equations from the given context and solved them by the

method of substitution.

: {0101 +H0y= {0200

)[40y +30y= (100 —"0

Q47/M2

Example of Student Work (Geometric proof): Showed steps clearly and used correct
reasoning to set up the conclusion.

“OABIICE

Some common weak areas of high-achieving students are listed as follows:

¢  Some students could not distinguish polynomials from algebraic expressions.
e Some students could not fully understand the definition of regular polyhedron.
e Some students could not construct the stem-and-leaf diagrams correctly.

¢  Some students could not find mean from a set of grouped data.

e  Many students could not determine whether a polygon is regular.

e  Many students could not distinguish discrete and continuous data.
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Comparison of Student Performances in Mathematics at
Secondary 3 TSA 2007, 2008 and 2009

This was the fourth year that Secondary 3 students participated in the Territory-wide
System Assessment. The percentage of students achieving Basic Competency in this year
was 80.0% which was slightly higher than the percentage for the last year by 0.2%. It was

also the highest percentage across the years.

The percentages of students achieving Basic Competency from 2007 to 2009 are listed

below:

Table 8.3 Percentages of S.3 Students Achieving Mathematics Basic
Competency from 2007 to 2009

Year % of Students Achieving Mathematics Basic Competency
2007 79.9
2008 79.8
2009 80.0

The performances of S.3 students over the past three years in each Dimension of

Mathematics are summarized below:

Number and Algebra Dimension

e Directed Numbers and the Number Line: The performance of students remained
steady over the past three years. Students performed slightly better in four basic

operations of directed numbers.

e Numerical Estimation: Students showed significant improvement in judging the
reasonableness of answers from computations. However, students found

difficulty with items requiring estimation and explanation.

e Approximation and Errors: Performance of students improved on problems

requiring conversion of significant figures.

e Rational and Irrational Numbers: Performance remained steady. The

performance of students was better in the usage of number line.

e Using Percentages: There was room for improvement particularly with problems

related to simple-interest where their performance declined.
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e Rate and Ratio: Performance remained steady.

¢ Formulating Problems with Algebraic Language: The performance of students
declined in formulating equations from simple contexts. Finding intuitively the
n'™ term of a simple number sequence and finding the terms of the sequence from

a given n™ term were still the weak spots.

e Manipulations of Simple Polynomials: Many students failed to distinguish
polynomials from algebraic expressions and add or subtract polynomials.

However, they did better in multiplying a binomial by a binomial.

e Laws of Integral Indices: Performance remained steady. Nevertheless, many

students were not able to solve the problems involving negative indices.

e Factorization of Simple Polynomials: Performance was fair. Students had
difficulty in factorizing simple polynomials by taking out common factors or
grouping terms. They were not capable of using the cross method to factorize
expressions. However, they made a slight improvement in items using perfect

square expressions to factorize simple polynomials.

e Linear Equations in One Unknown: Performance remained steady. They

regressed on items relating to solve simple equations.

® Linear Equations in Two Unknowns: Performance remained steady. Same as last

year, most students still needed help in order to plot graphs of linear equations.

e Identities: Performance remained fair. Students made an improvement in items

requiring the difference of two squares and perfect square expressions.

e Formulas: Performance declined when students were asked to perform a change

of subject in simple formulas but not including radical sign.

® Linear Inequalities in One Unknown: There was a trend of decline in students’
performance when using inequality signs =, >, < and < to compare numbers.

The weakness of students was still in solving inequalities.

Measures, Shape and Space Dimension

e [Estimation in Measurement: Performance of students clearly declined in items
involving more judgments (such as choosing an appropriate measuring tool and

technique, reducing errors in measurements). Their performance was steady in
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items relating to estimate measures with justification.

Simple Idea of Areas and Volumes: Performances of students remained steady.
They were able to apply formulas for volumes of prisms and cylinders. Moreover,

they performed better in problems involving area of circle.

More about Areas and Volumes: Students made continuous improvement. They
were able to calculate the areas and volumes of various figures (e.g. volumes of
pyramids) in general. However, there was room for improvement in items dealing

with relationships of sides and volumes in similar figures.

Introduction to Geometry: Students’ performance was fair. They were weak in
recognition of common terms in geometry (e.g. regular polygons and regular
polyhedron). Most of them failed to sketch simple solids. But they performed well

when they were required to make 3-D solids from given nets.

Transformation and Symmetry: Performances of students declined slightly. They
showed an inadequate grasp of some mathematical concepts (such as axes of

symmetry and order of rotational symmetry).

Congruence and Similarity: Students performed better this year. They improved in

recognition of the conditions of congruence and of similarity.

Angles related with Lines and Rectilinear Figures: Performances remained steady.

They showed improvement in recognition of the terminologies on angles.

More about 3-D Figures: Students’ performance varied with respect to different
BC descriptors within this unit. They could identify the nets of solids and match
3-D objects from 2-D representations. However, performance was still weak when

dealing with the angles, lines, and planes associated with 3-D figures.

Simple Introduction to Deductive Geometry: Performance of students was fair. As
in past three years, students were willing to attempt the geometric proofs.
Nevertheless, they usually could not give logical steps and correct reasons to

complete the proofs.

Pythagoras’ Theorem: Performances remained steady. Many students were not

capable of using the converse of Pythagoras’ Theorem to solve simple problems.

161



e (Quadrilaterals: Students’ performance improved. Students could use the properties

of the figures in numerical calculations in general.

¢ Introduction to Coordinates: Students’ performance remained steady. However,
they regressed significantly on items relating to calculate areas of simple figures

that can be cut into or formed by common 2-D rectilinear figures.

¢ (Coordinate Geometry of Straight Lines: Students’ performance remained steady.

They regressed slightly on the application of mid-point formula.

e Trigonometric Ratios and Using Trigonometry: Performances remained steady in
general. Students showed improvement in items involving angle of depression and

bearing.
Data Handling Dimension

¢ Introduction to Various Stages of Statistics: Students showed improvement in this
unit, especially in problems related to organize the same set of data by different
grouping methods. However, their performance was still unsatisfactory when

distinguishing between discrete and continuous data.

e Construction and Interpretation of Simple Diagrams and Graphs: Students showed
improvement in interpreting simple statistical charts, choosing appropriate
diagrams, comparing the presentations of the same set of data by using statistical
charts and identifying sources of deception. Same as in past years, they were weak

in constructing statistical charts.

e Measures of Central Tendency: Performances remained steady in general.
However, most students were not able to find median and mean from a set of

grouped data.

e Simple Idea of Probability: Performance of students was satisfactory or above
average. There was an improvement in items requiring calculation of theoretical

probability by listing.
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