Day 2 AM : Unpacking Teaching and Working Mathematically (TWM)
MaTeMaTUKaNbIK O XKYIYPTYY }KaHa ULUMEpPAUK

Recap

Overview of TWM

The TWM characteristics are a way of explaining the mathematical processes
that mathematicians use when solving problems.

Conjecturing
and

Convincin !
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The thinking and working
mathematically star
(Cambridge International, 2018)

Specialising
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Characterising
and Classifying

If students can use and apply
these from Stage 1 onwards, then
they will be well-equipped to
reason mathematically rather
than just rote learn facts and
figures.
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You can use the examples shown in G5 and G7 Teacher Guide to show and explain some
examples for each TW before taking examples from the Student Book

Cu3 G5 kaHa G7 Myranumpep Y4YH KONJ0HMOAO0 KOpCOTYNreH mucanaapabl CTyaeHTTUK
KUTENTeH MUcangapabl anyyaaH mypyH ap 6up TW yuyH aiipbim mucangapabl Kepcetyy
»KaHa TYWYHAYPYY YYYH KONA0HO anacobis.

Refer to G5 TG or G7 TG
Explain each of the TWM definition and the key skills involved in the TWM first

G5 TG ke G7 TG KapaHbI3

TWM aHbIKTamMacbiHbIH ap 6upUH aHa anray TWMre KaTbilWKaH HErM3ru KeHAYMAepay
TYWYHAYPYHY3

TW.1 and TW.2 : Specialising and Generalising
(annbinoo KaHa agucrewwiTupyy)

TWM characteristic | Definition Key skills

Specialising Choosing an example and e Choosing specific examples to try
checking to see if it satisfies ® Checking their own examples
or does not satisfy specific against criteria
mathematical criteria o lllustrate specific examples using

diagrams or pictures

Generalising Recognising an underlying e Analysing similarities and differences
pattern by identifying many to find patterns and rules
examples that satisfy the same | e«  Giving examples that meet or do not
mathematical criteria meet the criteria

e Noticing properties or structures




Students will demonstrate specialising with explanations that involve choosing an

example and checking if it meets the criteria.

Refer to G5 TG Page vii

e “If | try a rectangle pen with the sides 5m and 6m the perimeter will be 22 m and the

farmer will have fencing left over so | can try making it bigger.”

e “If | try a rectangle pen of sides 5 m and 7 m then the perimeter is 24 m and the farmer

G5 TG Example
fence to make a pen for

to give them the most
amount of space. What
might this chicken pen
look like ?

G5 TG Mwucan

A farmer has 24 metres of

his chickens and he wants

will not have fencing left over.

* “A rectangle pen of sides 5 m and 7 m has a perimeter of
24 m and will give an area of 35 m?. A square pen of sides 6
m will also have a perimeter of 24 m but will give a bigger
area of 36 m2.”

Here students have used their own specific examples chosen
to test against the criteria of a perimeter that is 24 m to give
the biggest area.

Specialising is often a good start to think about solving a mathematical question - It

means considering a simpler or familiar example.

The act of specialising is not to get to an answer as such, but rather to pay attention to

what you are doing in order to recognise any relationships that might appear.

AauctewsTupyy KebyHUYe maTeMaTUKa/biK CYPOOHY Yeuyy KOHYHAS OMIOHYYHYH XaKLbl

6awranbiwbl 60nyn caHanar - byn }KeHeKei e TaaHbIW MUcanabl Kapan YbiryyHy

6unguper.

AAUCTEWITUPYYHYH aKTbICbl - 6y }Koon anyy amec, TeCKepucuMH4ye, nainaa 6oaroH

MamMmunenepam TaaHyy YUyH SMHe Kbi/biMN XKaTKaHbIHbI3ra KeHyn 6ypyy.

At lower level grades, we can use another example

Teacher may tweak the
guestion given in the TG
A farmer has 28 metres
of fence to make a pen
for his chickens and he
wants to give them the
most amount of space.
What might this chicken

PPN PN P H P |

Try: 14=6+8.The area=48
14 =7 +7.The area =49

Students will demonstrate generalising when they make
connections between examples that meet the criteria to
form rules or patterns. For example:




» “I found that a rectangle of sides 5 m and 7 m and a square of sides 6 m will both give a
perimeter of 24 m. But a square of sides 6 m will give a bigger area of 36 m?.

So when I have the same perimeter a square gives a greater area.”

Here students have made a connection between their examples to form a generalisation from
the pattern.

* «MeH TUK OypUTYKTYH KanTaJgapbl 5 M jkaHa 7 M ’aHa KBaJpaThl 6 M IEPUMETPHU K06 TeH
24 M nepuMeTpau OepepHuH TalThIM. AJl SMU KanTajigapbsl 6 M 00IroH kBaapat 36 m>
YOHYpaaK asHTThI OepeT.

Omientur, MeH Oupeit nepuMeTpre 33 60JITOHA0, KBaJpaT YOHYpaaK asHTThI OeperT.

Byn xepne okyydynap yary 60roHYA KaIIbIIIOOHY TY3YY YUYH €3 MUCANIIAPbIHBIH
opToCcyHJa OallylaHbIIl TY3YLUKEH.

At higher grade level, we can use algebra to generalise
)KoropKy KN1aCCTblH AEHMN3/InHAE XKa/nblJ100 YYYH anre6pa|-|b| KONA0HO anabbi3
A=X%(12-X)

= -x% + 12x = -(x? — 12X)

= -[(x~ 6)° - 36]
=36 — (X 6)2

You may also go through G7 TG Example
Cu3 G7 TG mucaabl apKbLIYy 12 6TCOHY3 00JI0T

Examples:
e “Ashapeisasquare if it has 4 equal sides and 4 right angles.”
e “Ashapeisarectangle if it has 2 pairs of equal sides and 4 right angles.”

Mucan

e ®dopmanHbIH 4 Oupjel kanTaibl )KaHa 4 TUK OypuTapbl 00JICO KBaapaT
0oJryn caHajat

e durypa TUK OypuTyK OOJIYIl CaHAJIaT, drep/ie aHbIH 2 Kyn Oupen
KanTangapsl )kaHa 4 THK OypuTtapbl 6ap



Students practise specialising when they choose a special case that satisfies a mathematical

idea.

CTYJICHTTCp MaT€MaTUKAJIbIK Oﬁ[[y KaHaaTTaHJAbIpraH ©3ro4o MIITHU TaHJdaranjia aluCTCUICT.

Students practise generalising when they recognise the underlying pattern by identifying
several examples that satisfy the same mathematical criteria.

Crynentrep Oup 3¢ MaTeMaTUKAJIBIK KPUTEPHIATiepre )KooI OepreH Oup Heue MUcaaap bl
aHBIKTOO apKbUIYy HEI'M3I'H YJIT'YHY TaaHbITAH/A JKaINbUIOOHY IPAKTHUKAIANT.

G7 Student Book Chapter 10.2 Page 330
Hands-on (distribute a rectangular sheet of paper to each participant)

G7 Crynenrtuk kutebu 10.2-6emym 330-6et

Konmoumo (ap Oup kareliyydyra THK OypuTyy Kara3 TapaThIHbI3)

Area of Triangles

o Cut an A4-sized piece of paper into four

equal rectangles. Label them rectangles 1, 2,
3 and 4. Measure and record the length and
breadth of one rectangle. Then find its area.

Breadth

Length
Rectangle 1

Cut along the lines of the triangle and
rearrange the two unshaded triangles to
form another triangle as shown. How do the
areas of triangles A and B compare to the
area of rectangle 1?

e Using rectangle 1, mark a point anywhere

on one side of the length of the rectangle.
Then draw a line from the point to each
corner on the opposite side of the rectangle
and shade the triangle as shown

I\

Compare the base and height of triangle A
to the length and breadth of rectangle 1.
What do you natice?

0\

Base
Triangle A
Breadth 1

—
Length

Rectanglel

Repeat steps 2 to 5 with the remaining rectangles 2, 3 and 4.

Use different points in step 2 each time as shown.

Height He\th[
B 1
— ~ —
Base Base
Rectangle 2 Rectangle 3

0 Write the area of a triangle using its base and height.

3%0 CHAPTER 10

Height

Base
Rectangle 4

® 2023 Marshall Cavendish Education Pte Ltd

Teacher explains why
this activity generalising
that the area of a
triangle is

Myranmm amHe yuyH 6yn
MWW Y4 BYPUTYKTYH asfHTbI
3KEeHMH Kannblnan

TYWwyHAaypert




TW3 and TW4 : Conjecturing and Convincing
(Bonxonpoo KaHa bIHAHAbIPYY)

TWM characteristic | Definition Key skills
Conjecturing Forming mathematical questions or | ¢  Suggest and discuss conjectures
ideas about mathematical concepts

e Sharing and taking turns to take
account of alternative views or
conjectures

e Forming statements and

questions
Convincing Presenting evidence to justify or e Presenting evidence to explain
challenge a mathematical idea or and convince
solution e Presenting mathematical ideas

and solutions along with evidence.
e Persuading others using specific
evidence
e Visualising and drawing diagrams
or pictures to convince

Use G5 TG Example

Students will demonstrate conjecturing when they form
What happens when you

their own mathematical question or idea.
add two odd numbers

together? CTyAeHTTep ©346pYHYH MaTeMaTUKaNbIK CYPOOCYH XKe
MAEeACbIH TY3yWKeHAe 601Kona0010pAy KepceTyluer.

R TR ampuacranmiu

For example:
e “| think when you add two odd numbers together, is it always an even number?”

¢ “| noticed that when | add 5 and 9 it makes 14 which is an even number so | think when |
add two odd numbers it will be an even number.

Mwcanebl:
e "MeHunmYe, 3KM TaK CaHbl KOLLIKOHA0, a/l ap AalbIM »Kyn caH 6o106y?"

e «MeH 5 meHeH 94y KOWKOHAO0 14 3Kyn 3KeHUH 6alikaabiM, aHAbIKTaH KM TaK caHAabl
KOLIKOH/IO an Xyn caH 60/10T Aen OMI0UM.

Students will demonstrate convincing when they can suggest or give evidence to justify or
challenge a mathematical idea.

For example:



e “| know that all odd numbers are in arrays of pairs but have one left over. So when two
odd numbers are put together the one left over makes another pair. That means that two
odd numbers will always make numbers that can be in arrays of pairs.”

Can use manipulatives to convince students.
Mwucanbi:

e "MeH 6apAablK TaK caHAap KynTapablH MacCUBAEPUHAE TYpPraHbiH 6unem, 6upok
6upeecy Kangbl. OWeHTUN, 3KKU TaK CaHAbl BUPUKTUPreHAae, KanraHbl 6aLlKa KynTy Ty3er.
Byn 3KM TaK caH ap Aaiibim XXyn maccuBaepuHae 6010 TypraH caHaapAabl Ty3eT gereHau
6unguper.”

OKyyuynappabl biHAaHAbIPYY YYYH MAaHUNYAALUANAPAbI KONAO0HO anart.

For higher grade students (¥oropKy KnacctbiH OKyy4Yynapbl y4yH)
Any odd numbers N = 2k + 1 where k is an integer
Two odd numbers N1 =2ki+ 1 and N, =2k, +1
N1+ N2=(2ki+ 1)+ (2k2 + 1)
=2ki + 2ka + 2
= 2(ks + k2 + 1) is a multiple of 2

You may select some TWM from the textbook and let your participants try
Cu3 oKyy kutebuHeH TWM TaHAan, KaTbllwyy4yyiapra apaker Kbijia anacbi3



Group Work and Sharing : G5 Student Book Page 104
TonTyk 1w aHa 6enywyy : G5 CtyaeHTTUK Kutebu 104-6et

Bj Carry out Chance
) Experiments

What You Will Learn:
Carry out a chance experiment or simulation.
Present and describe the results of experiments or simulations.

LookiBacki

Coz flipped a coin |10
times and recorded
the results.

If you toss a coin

10 times, how many
times do you expect to
get heads?

L 1
el
’

- Caz used a computer programme to model flipping a coin
\ 200 times. What results can she expect?

N

Explain that this TWM is conjecturing as she expects to get about equal number of times of
head and tail

Explain also that when the number of tosses increases, the number of heads and tails tend
to be getting equal — this is Law of Large Number in Probability (for teachers’ information)

Byn TWM 60n:Konayy 3KeHUH TYLWYHAYPYHY3, aHTKeHU an 6al meHeH KyUpPYKTYH bupaei
CaHbIH KyTeT

OLWOoHAOM 3ne, bIPrbiTyyNapAabliH CaHbl KebelreHae, 6awiTap MeHeH KyUpyKTapAblH CaHbl
6upaeii 60nyn KanaapbiH TYLWYHAYPYHY3 — 6yN bIKTbIMaNAYYNYKTYH YOH, CaHbl Mblii3ambl
(myraammpepamH maanbiMmaTtbl YYYH)

You can direct your participants to G5 TG Page 105
Cu3 KaTbiwyy4yynapbiHbi3abl G5 TG 105 6etuHe 6arbiTtacaHbi3 6on0T



Lesson Thinking Cap:

development: e The objective is to have students use their prior knowledge to explore new ideas
Anchor Task and possible solutions through critical and creative thinking.

C-P-A e Make use of a coin to flip a few times as an example, or if possible, a computer
(15 min) programme to model flipping a coin 200 times. Students are not expected to solve

the problem at this stage.
Repeat the experiment five times and record the results on a board.
Have students form a conjecture (TWM.03) by asking:

- Caz uses a computer programme to model flipping a coin 200 times. What
results can she expect? (Expected answers: She can expect to get heads and
tails about the same number of times. The likelihood of landing on heads and
tails is equal, so one can expect to get heads and tails about the same number
of times. Accept answers that say about 100 times for heads and about 100
times for tails. Reject answers that say exactly 100 times (See Misconception 1)

« Revisit the problem at the end of the section to get students to apply their newly
learned knowledge to solve it.

Group Work G5 SB Page 107(Tontyk uw G5 SB 107-6eT)

] 3 Jean uses adigital dice. There is an‘equal chance that the dice will show
' either |, 2,3, 4,5 or 6.

Jean rolled the dice 600 times. She recorded the results in a table.

I 2 3 4 5 6

& : 99 101 103 97 98 102

Why are the frequencies of the numbers so close to each other?

1
Students explain that as the probability of each number appearing is ¢
(it means out of 6 times, each number will appear once theoretically). So in 600 times, we
can conjecture that each number will show 100 times — this conjecture is supported by the
theoretical probability of each outcome

OKyyuynap ap 6up caHAablH Naiiaa 60/yy bIKTbIManAbIrbl KaTapbl TYLWYHAYPYLIOT

(6 »xonypaH, ap 6up caH TeopuANbIK XKaKTaH 6Up XKoay ubirat gereHgm 6unguper).
OuweHTunn, 600 Kony, 613 ap 6up caH 100 Kony KepceTeT aen 603KOMonJ0COK 6010T - 6yn
60>K0MO0 ap 6MP KblbIHTBIKTbIH TEOPUAJDIK bIKTbIMaNAbIrbl MEHEH TACTbIKTanat

For info only: The law of large numbers in probability states that as the number of trials of
a random experiment increases, the average of the results will get closer to the expected
value. Essentially, with sufficiently large number of repetitions of the same experiment, the
observed number of outcomes converge towards the theoretical expected number of
outcomes.

bIKTbIManAyynyKTarbl YOH CaHAAPAbIH Mbli3aMbl KOKYCTYK SKCNEPUMEHTTUH CbIHOO/IOPYHYH
CaHbl K66BMreH calblH HaTbIN}KanapAblH OPTOYO KOPCOTKYYY KYTYreH MaaHuUre *KakbliHAal
TypraHblH aiTaT. HernsmHeH, 61p ane sKCNEPUMEHTTUH KETULIEP/IMK KON KalTanaHblLWbl



MeHeH, 6alKanraH HaTblMXKanapAblH CaHbl TEOPUANIK KYTY/IFOH HaTblXKanapAblH CaHbIHA
YKaKbIHOANT.

You may want to skip this (Cuz myHy eTkepyn xubepceHus 60n0T)

“Knowledge at the mathematical horizon" a concept developed by Deborah Loewenberg
Ball and colleagues at University of Michigan USA, refers to a teacher's awareness of how
mathematical topics connect and build upon each other across the broader curriculum. It's a

type of mathematical knowledge that goes beyond the specific content being taught in a
particular lesson and encompasses an understanding of the bigger picture of mathematics.

“MaTemaTurKa/iblKk FOPU3OHTTO Buamm “ KoHuenumacbl Jebopa JloseHbepr boan »KaHa
AKLWHbIH MuynraH yHMBepCcUTETUHAEMM KecunTewTepy TapabblHaH UWTENNM YblKKaH,
MYraIMMANH MaTeMaTUKa/IbIK TEManap KeHMpPU OKyy naaHbl 6otoHYa Bupn-bupmn meHeH
KaHTMN 6ainaHbiWwbIn, GUpU-6UPUHE HErU3AEPUH TYLWYHYYCYH Bunaupet. byn 6enrnnyy 6up
cabaKTblH Ma3MyHYH ¥aHa CYpPeTYH TYLWYHYY MeHeH YeKkTenbereH matemaTuKabliK
6MANMANH BUpP TYPY. MaTeMaTMKaLaH.

You do your own translation if you need (Kepek 60/1co e3yHy34yH KOTOPMOHY34y
»acamncbi3)

e Beyond the Classroom:

Horizon knowledge isn't just about knowing the material for the current lesson. It's about
understanding how that material relates to what students will learn in the future and how it
connects to what they've already learned.

e Big Picture Understanding:

It involves seeing the "forest" of mathematics, not just the "trees" of individual topics. For
example, a teacher with strong horizon knowledge would understand how the concept of
fractions connects to algebra, or how geometric shapes relate to measurement.

e Impact on Teaching:

Teachers with strong horizon knowledge can make more informed decisions about lesson
planning, explanations, and addressing student misconceptions. They can anticipate where
students might struggle and provide a more coherent and connected learning experience.

Can go through this to emphasise the good teaching is the result of having sound curriculum
knowledge, pedagogical knowledge and subject matter knowledge because they are all
inter-related

OKYTYYHYH aKLbl 3KeHAUrMH 6aca 6enrnnee yuyH ywyHgaH etce 6onor, 6yn Tak
nporpammarnbik 6UAMMANH, NefarorMkanbik GUAMMANH XKaHa NpeagMeTTUK bunumauH
HaTblXKacbl, aHTKEHU anapabiH 6aapbl 6UpPU-6MpPU meHeH 6aiNaHbIWKaH.

10



OKyy nporpammachil
60toHYa 6unum

Curriculum
Knowledge
/ c~~\\
Subject Pedagogical neaparorukaHbiH
Matter < ™ Content A 6
Knowledge Knowledge  MasMyHyH bunyy

npeameTTuk 6unum

Skip this
Practice-based Framework of Mathematical Knowledge for Teaching (MKT)
OKyTyy Y4YH MaTeMaTUKaNbIK BunumaepauH npakTukanbik Herusgepm (MKT)

Subject Matter Knowledge Pedagogical Content Knowledge
Common Knowledge of
Content Content and
Knowledge Students
(CCK) Specialized (KCs) Knowledge of
Content Content and
Knowledge Curriculum
(SCK) (KCQ)
Horizon Knowledge of
Content Content and
Knowledge Teaching
(HCK) (KCT)
“--..._____________._./

Domains of Mathematical Knowledge for Teaching (MKT) by Ball et al. (2008)

TWM 5 and 6 : Characterising and Classifying
(MyHe3pgee aHa KnaccudpurKaumanoo)

Likewise explain the definition and the associated skills that giving rise to TWM
Owo cbigkTyy ane, TWMpagu naiga KbiiraH aHblIKTaMaHbl KaHa ara 6aiinaHblWTyy

KOHAYMABPAY TYWYHAYPYHY3

11



TWM characteristic | Definition

Key skills

Characterising

Identifying and describing the .
mathematical properties of an

Comparing objects by their
similarities and differences

properties

object ¢ Defining objects using their
characteristics
e |dentifying properties or
characteristics
¢ Analysing and discussing
mathematical characteristics
Classifying Organising objects into groups ¢ Placing objects, shapes or

according to their mathematical

numbers into groups or
classifications

¢ Organising objects, shapes or
numbers by their properties

Use the example in G7 TG
Is a rhombus sometimes,
always or never a square?

Trpgarbl mucanapbl

Students will demonstrate characterising when they
identify and describe the mathematical properties of

shapes, objects or numbers.

CTyneHTTep durypanapablH, HepcenepamnH e caHaapabliH
MaTeMaTUKabIK KACMETTEPUH aHbIKTAM, CYPeTTen KaTkaHaa

MYyHe348MeNepay KepceTe anblwar.

For example:

e “A rhombus has 4 straight sides that are the same length and opposite angles are the

same.

A square has 4 straight sides that are the same length and opposite angles that are the

same.”

e “But a square always has 4 right angles and a rhombus does not have to have 4 right

angles.”

* “| noticed that a rhombus might sometimes be a square if the opposite angles are also

right angles.”

G5 TG Example

How might you classify
both rhombuses and
squares in the same
group?

For example:

Students will demonstrate classifying when they organise
objects, shapes or numbers according to their mathematical
properties.

CTyaeHTTEep NpeameTTepam, durypanapapl e caHaapabl
MaTeMaTUKa/bIK KaCMETTEPUHE XKapalla UpeTKe
KenTupreHae KnaccupuKkaumaHbl KepceTyLerT.

12



e “Rhombuses are quadrilateral shapes because they have 4 straight sides and are closed
shapes. Squares are also quadrilateral shapes because they also have 4 straight sides and
they are equal.

A square is a special rhombus

Mmwucanbl:

e «Pombynap TepT bypuTyy durypanap, aHTkeHun anapabiH 4 Ty3 Tapabbl 6ap KaHa KabblK
durypanap.Ksagpatrap ga 1epT bypuTyy PpuUrypanap, aHTKEHU anapabiH Aa 4 Ty3 Tapabbl 6ap
*aHa anap bupaen.

Yapubl - 6yn e3redye pomb

Example
Sort these shapes by characteristics they have in common — square, kite, pentagon.

A square is a 2D shape with four equal straight sides. It has four angles that are all right
angles.

A kite is a 2D shape with four straight sides. It has two pairs of equal-length sides that are
adjacent to each other. The diagonals cross at right angles.

| classify kites and squares into one group — quadrilaterals — because they have four sides
and four angles.

TW7 and TW8 : Critiquing and Improving (CbiHA00 *KaHa }KaKLWbIPTyYy)

TWM characteristic | Definition Key skills
Critiguing Comparing and evaluating s Comparing solutions
mathematical ideas, e Evaluating mathematical ideas,
representations or solutions representations or solutions
to identify advantages and ¢ Identifying and reasoning through
disadvantages advantages and disadvantages
Improving Refining mathematical ideas e Refining mathematical solutions, ideas
or representations to develop or representations
a more effective approachor | e Creating a more effective approach
solution or solution
e Correcting errors or misconceptions
and explaining why or how

G7 TG Example (G7 TG Mucan)

13



Example:
e Jim says, “The surface area of a cuboid of dimensions 4 cm by 2 cm by 1 cm is 8 cm?2.”
e | disagree with Jim. | can draw a net of this cuboid. From the net, | see that the surface area of the
cuboid is the sum of the areas of its 6 faces, whichis4x2+2x1+1x4+4x2+2x1+1x4
=8+2+4+8+2+4=28cm>

Invite student to comment on what Jim says.
Students practise critiquing when they compare and evaluate ideas, solutions or

representations by identifying advantages and disadvantages.
OKyYyuyHy [>KMMAWH aUTKaHAApPblHA KOMMeEHTapuii 6epyyre Yakbip.

CTyaeHTTep apTbIKYbIIbIKTAPAb! }KaHa KEMUU/IMKTEPAUN aHbIKTOO apKbilyy uaeanapapl,
yeunmaepam e eKyAUyNYKTOPAY CaNblWTbipbin, 6aanaraHga cbiHra Malubirbiwwar.

Example:
e “Opposite faces of a cuboid have the same area. There are 3 sets of opposite faces in a cuboid.
Therefore, we can work out the surface area of the cuboid of dimensions 4 cm by 2 cm by 1 cm this
way:2x (4x2+2x1+1x4)=2x(8+2+4)=2x14=28cm%”

Students practise improving when they suggest a refinement to a mathematical approach,
idea, solution or even a diagram

CTy,D,EHTTep MaTeMaTUuKa/ibiK bIKMaHbl, uaeaHbl, Yeunmam, *Kaga KaJjica
AnarpaMmmaHbl TAKTOOHY CYHYLWTAWKaHAa, XaKWbIPTbILLAT.

14



Group work : Look at G5 Chapter 12 Section F Page 166
TontyK uw: G5 12-6enym F 6enymyH KapaHbi3 166-6et

Let’slPractise;

I Fillin the blanks with >, < or =.

is better.

a 3 |04 b 60% | &

7 3

¢ o3l % d 30%| |75
2 Arrange the numbers in descending order.

a 3.80%03 b 05,5 10%

Do you express all the values as fractions, decimals or percentages
to compare? Share your way with your partner. Say why your way

Instruct students to comment on the method

15

There are TWM
opportunities though there is
no indication — our views can
be different from the writer’s
views or interpretations

TWM MyMKYHUYYNYKTOpy bap,
OMPOK 34 KaHAal KepCceTKyY
YKOK - OU3AMH Ke3
KapalwTapblbbI3 }a3yy4yHYH
K©3 KapallblHaH »Ke
YeUYMEeNeecyHeH
avblpManaHbiWbl MYMKYH




Group work G5 SB Page 167

m

Work in pairs.

Materials:
+« pencil

Arrange the numbers in the number grid such that the numbers in every row and
column are in ascending order.

 Is there more than one way te arrange the numbers?

Discuss and critique your partner’s answer.

167

Discuss if there is any TWM students can tap on to solve the problem.
Critique: using decimals or fractions ?

using fractions — need to create common denominator — here we use decimals

l=0.142 13:1.6
7 ,01,04, 5 , 06,08 3 07,02

Arranging the numbers in increasing order:
0.1,0.142,0.2,0.4,0.6,0.7,0.8,1.6, 3

Smallest : 0.1 and Largest : 3

CbIH: OHAYKTapAbl e 6benvekTepay KONAOHYY?

CblH : 6enyYeKTepay KONJOHYY - ¥Kannbl 6enyyyy Ty3yy Kepek
,0,1,04,,06,,3,07,0,2

CaHaapabl KebenTyy MpeTUHAE KanralTblpyy:

0,1,0,142,0,2,0,4,0,6,0,7,0,8, 1,6, 3

16



OH KnumHecu: 0,1 KaHa 3H 4YOHY: 3

TWM: Critiquing and Improving

) Loreoner 3

® ' Is there more than one way to arrange the numbers?
Discuss and critigue your partner’s answer.

167

Ask if there is Alternative answer ? 01 0142 | o6

Srepae anbTepHaTMBanyy }Koon 6apbbl?

0.2 0.4 0.8

0.7 1.6 3

17




G5 Chapter 15 — Data Handling Page 200
G5 15-6enym — Maanbimatrapgbl nwtetyy 6er 200

A
Data Handling and

< Representation

Option

Wecanuse a bar
should we use to chartito represent
show the'distance the data,
the paper

The student Izzy commented that a bar chart can be used to represent the data. Teachers
can ask a student if he/she is convinced - highlight that students practice “convincing” if a
student is able to provide reasons to justify his/her answer.

CTyaeHT U33m WiTpux Anarpamma maanbiMaTTapabl KEPCOTYY YUYYH KOALOHYAYLWY MYMKYH
Aen KommeHTapuin 6epan. Myraammaep CTyAeHTTEH aHblH UWEHTeHAUTMH Cypait anar -
arepae CTYAEHT 63YHYH }X000OYH HErM3aee y4yH Kyme Kentupe anca, CTyaeHTTep
“blHAHAbIPYY” KOHYTyynepyH 6aca benrnnerune.

Another opportunity Page 201

18



Make Venn and

N Carroll Diagrams

What YouWill Learn:
Make a Carroll diagram from a Venn diagram.
Make a Venn diagram from a Carroll diagram.

Lock at the Venn diagram. What can you say about each shapa?

Yellow

Y How would you classify the data above using @ Carroll
“d diagram? Discusswith your partner.

Conversion from Venn diagram to a
Caroll diagram

Invite a student to draw the Caroll
diagram
Students practising “classifying”

BeHH anarpammacbiHaH Kaponn

AMarpammacbiHa KoTopyy

OKyy4yHy Kaponn guarpammacsiH
TapTyyra Yakbip

CtynenTTep "Knaccnoumkauymanoo"

Lesson

Development: | «

Anchor Task solutions through critical and creative thinking.
C-P-A Prepare cut-outs of the shapes, the Venn diagram and an empty Carroll table.
(10 min) Students are not expected to solve the problem at this stage.

Thinking Cap

can be “Yellow” and “Not yellow”.)

The objective is to have students use their prior knowledge to explore new ideas and possible

Have students practise classifying (TWM.08) the shapes using a Carroll diagram by asking:
- What columns and rows can be in the Carroll diagram? (Suggested answer:
The columns can be “With four sides” and “Without four sides” and the rows

With four Without four sides
sides

Yellow Shape A Shape C
(square) (pentagon)

Not yellow Shape D Shape B
(rectangle) (triangle)

Ask students to come up to the board to move the shapes into the correct sections of the
Carroll diagram. This provides them a concrete experience to base their learning on.

You may want to ask the following questions for challenge/extension:
- What information can you get from both Venn and Carroll diagrams?
(Expected answer: Both of these are used to sort data based on what is the
same and what is different.)
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G7 SB Page 107 (G7 SB 107-6eT)

LEARNING N‘E)

e Interpret algebraic expresslons

Algebraic
Expressions

Find out how much three of your classmates spend each week on the items shown in the table below.

Complete the table. You may add or change the items, if necessary.

Weekly Expenditure
Item

Amount spent on food
at the school canteen, a

Amount spent on
drinks, b

Amount spenton
fastfood, ¢

a+b+c

o What would @ + b + ¢ mean?
© Among the three of your classmates, who spent the most money?

Discuss and share
Make students realise that a, b and c are variables in Algebra and they represent
generalised numbers

Students practise characterising the variables a, b and ¢ when they identify what a, b and c
represents. They classify a + b + c as the total cost

Tankyy »kaHa 6enywyy

OKyyuynapra anrebpapa a, b }kaHa c e3repmenep 3KeHUH }aHa anap XKannblnaHraH
caHAapAbl 6UngupepuH TYLIYHCYH

CtyaeHTTep a, b XXaHa c e3repmenepy amHeHU 6UNgUPEPUH aHbIKTO0A0 a, b XKaHa ¢
©3repMenepyH MyHe3geere malbirbiwar. Anap a + b + ¢ }annbl 4birbim Katapbl
KnaccudukaumanaHar

20



G7 SB Page 108 (G7 SB 108-6eT)

Inthe table shown on the previous page, the leters g, band c are used

10 represent the amount of money spent on different lems. Algebrawas Fwented
This use of leUErs 10 repre st abje cts and numbers belongs t a e s o
branch of mathematcs called akgebra. 830 AD. Usa the Internat
Inarithmetic, we use numbars; In algebra, we use IeTIers to represent ::::::';.m:;
numberswhichmay vary. InArablc.

Inaigebra, we use letters 1o denote unknown numbers or variables.

The letter can represent any rumber Ike 5, 3.5, 1% and 103.4. Do notuse the same letter
for different unknow nst

In Figure 1 x15 used o denote anunknown number of apples.

However, we May use ary IeTEer 1o fepresent the unknow nnumber
of apples.

An algebraic expression conslsts of variables and numbers
connected by some operatons.

ﬂln Figure 1, how does x + 1 (read as *x plus T) compare o x?

Ask participants to discuss and share: What can a teacher ask the students ?

Students practise generalising if they can explain that x + 1 is 1 more than x where x is a
variable (unknown number)

KaTbiwyyuynapabl TaNIKyyN0OHY }aHa 6e/yLwyyHyY cypaHblHbi3: Myraaum oKyydynapaaH
3MHe cypallbl MYMKYH?

CTyaeHTTep »KannblIOOHY NPaKTUKANAUT, arepAae anap X + 1 X esarepmecyHe KaparaHga 1re
Kern 3KeHWH TYWYHAYP®e ajbllica, aHaa X esrepme (6enrucus caH)

Invite students to explain the difference between specialising and generalising
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G7 SB Page 119

N t .
A badminton court costs $ (2 + 5) for t hours of usage. How much will it cost to

use the court for 4 hours?

Solution: The number of hours of usage is 4, SO T = 4.
Cost of courtusage = $(2 + QL)
o
5(2+2)
$4

$ Tl‘y! How much will it cost to use the badminton court for 6 hours?

Example 13

Giventhat P = %, find the value of Pifk = 3, T=15and v = 40.

Solution: P = %

=1125

ﬁ Try! Find the value of the same expression for k=6, =30 and v = 20.

Discuss

During lesson, apart from going through and explain the steps,
what else can we ask students?

Tankyy

Cabak yuypyHaa KagampapAabl 6acbin eTyn, TYWWYHAYPYYAOH ThilKapbl,

CTYAEHTTEPAEH Aarbl 3MHe cypacak 6onot?

Eg:
t

(a) What does t represent in the algebraic expression 2 + 2 ?

Can t be a negative value ? Why ? [No, t represent time]
kt

p —
(b) What can we say about vV ? What TWM is this ? [Generalising]
kt t

p i
What is the difference between Vand2+ 2 ?

[It is a general equation relating the variables p, |, t and v]

22



G7 SB Chapter 4 Page 120 (G7 SB 4-6enym 120-6eT)

0 Julius was asked to evaluate 2v + 1 forv = 5. His working is as shown.

2v+1=25+1
=26

Explain if heis correct. If he is wrong, how would you correct his working?
qe Assign specific values to the variables given. Show that the statements may not be true.
a) 2ais greater than a.
% q+bisgreater thana.

€ a-bislessthana.

Discuss Q7 and Q8

(a) What TWM students are practising ?

(b) Any common mistakes or misconceptions students may make ?
(c) Can we make the statements true ?

Q7 »kaHa Q8 Tankyynaroina
(a) TWM cTyaeHTTepM KaHaal malbiryyaa?

(6) CTyaeHTTEP KETUPULIM MYMKYH BONITOH ap KaHAaM »Kannbl KaTanap e Tyypa amec
TYLWYHYKTOP?

(8) B13 anTbINTaHAapAbl YblH Kbina anabbizbbl?

Look at TG
o Student’s Book, Additional Practice
Practice 4B, p. 120 o If time allows. have stud: work on the questions in Practice 4B. If not, these questions can be assigned as
o Workbook Exercise 5.2 T T O R O T e T T e e T TS T e oT R ook
* Personalised Digital ¢ InQuestion 7, students practise critiquing (TWM.07) and improving (TWM.08) when they can identify the
Assessment* 4.2 mistake in the working and provide the correct solution.
* Workbook Activity 4D e In Question §; stud practise specialising (TWM.01) when they can use examples to show that the statements

* Workbook Activity 4E may not be true.
© Allow students some filne 10 WOIk on ACtvity 4F 1n the Workbook. Students practise generalismg (1WN.02)

when they can recognise the patterns.
o For students who require more practice to master the concept(s) or more challenge, assign them the personalised
digital assessment*.

For Support

o Note that in algebra, xy mean x x y but in arithmetic, xy mean 10 x x + y. For example, 23 is 10 x 2 + 3. Thus in
substitution, there is a need to include multiplication symbol. The order of operation in arithmetic should be
followed.

For Challenge

e Challenge students to substitute values to evaluate more complicated expressions.
1
@ 5 ®w-3 @50+

xy+2

During lesson : Invite students to share and explain their answers.
CabaK yuypyHaa : CTyaeHTTEepAM XKOONTOPY MeHeH 6enyLuyyre }aHa TYLWYHAYPYYre
YaKbIPbIHbI3.
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Group Work G5 SB Page 90 (TonTyk nw G5 SB 90-6eT)

Let’slPractise

I Anna has some playing blocks in different shapes. Classify and count the
number of shapes.

- -

3D shape Number Describe the 3D shape
Cube

Cuboid

Pyramid

Prism

Cylinder

3 Abox with a hole measuring 10 cm
by 5 cm is used for a game in which
different-shaped solids must be
oriented to fit into the hole.

Sketch an orientation of the
cuboid that will fit into the hole.
Explain why it will fit.

le——>
9cm
Lesson Let’s Practise
Development: » Allow students to try the questions independently. Assess students as they work and
Independent give assistance if help is required.
Practice * Go through the questions and encourage students to explain their answers. Have
(15 min) students check if their answers are reasonable. Select students who have different

answers and have the rest of the class discuss if it can be an alternative answer.

- (1) This question requires students to identify 3D shapes. Have students recall the
different 3D shapes and look out for the different orientations they can be in. Then,
let students practise classifying (TWM.06) by sorting the blocks in the diagram
and describe the shapes.

- (2) This question requires students to sketch 3D shapes. Have students practise
specialising (TWM.01) by checking that the length of the cubical box is twice as
long as the other box in their sketches.

- (3) This question requires students to sketch 3D shapes. Have students practise
convincing (TWM.04) by explaining to their partners why their orientation can fit
into the hole. Get them to identify which face of the solid can fit into the hole of the
box by comparing the dimensions of the faces.

- (4) This question requires students to sketch 3D shapes. Remind students to join
the adjacent dots when sketching the solids.

+ Make a note of the gaps in students' understanding. Revisit the sections they need more
help with.
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Group Work G5 Page 92 (10 -15 mins) Tontyk mw G5 92-6et (10 -15 myH.)

Let’sllearn

v

The dice is a closed cube.

L)

A closed cube has identical square faces joined at their edges.

These are the nets of a closed cube. m ﬁ m “ ; ]

How would you generalise

a pattern by looking at how ‘ ! L B
the faces of the cube are £
arranged from the nets?

Can you classify the nets? Topnopay knaccubunraumanan anacbizbb?

- There are 6 nets with 4 'sides’ in a row:

T LT E

- There are 4 nets with 3 'sides’ in a row:

ERTR:

- There is one net with no more than two sides in a row:

Answers : 1-4-1 (6 of them)
2-3-1 (3 of them)
2-2-2 (1 of them)
3-3 (1 of them)

*oontop: 1-4-1 (anapAablH NYMHEH 6)
2-3-1 (aHbIH MYKMHEH 3)
2-2-2 (aHbIH MYnHeH 1)

3-3 (aHbIH N4YMHeH 1)
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Ask students to comment why (CtyaeHTTEpAeH amHe yuyH KOMMeHTapuii bepyycyH
CYpaHbIHbI3)

Optional question (Kowymua cypoo)

rotation Owon ane, 1800 ailnaHyy

Here are three views of a cube,

oS¢

and the six faces of the same cube

Can you design this cube using the net below?

To maximize the volume you can enclose with a given amount of material (represented by
surface area), the sphere is the best shape to use.

G7 SB Page 329 Q9 and Q10 G7 SB Page 329 Q9 kaHa Q10

Context-Based Questions

0 A large cardboard has length 2 m and breadth 1.2 m.
Calculate its areain

®» m?2 i cm?
e Refer to the photo of the land. Find the area of the
landin m2,

qe Ameera argues that since 1km = 1000 m,
4.2 km? = 4200 m?. Do you agree? Explain.

QQ Jafar wants to buy a rectangular piece of land that is
larger than 1 ha and smaller than 1.8 ha.

Draw a possible rectangle with whole number side
lengths in metres to show the piece of land Jafar can buy.

Q9
1 km =1000 m so 1 km?Z= 10002 m?

4.2 km? = 4.2 1000000 = 4.2 106 = 4200000 m?

Invite the class to explain why Ameera is wrong.

1km=1000 m

TWM improving (it can mean getting the right answer)
Q9
1 Km = 1000 m, owoHAyKTaH 1 KM2 = 10002 m2

4,2 km2 = 4,2 11000000 = 4,2 & 106 = 4200000 m2

Knacctbl AMepa aMmHe yuyH Tyypa 3Mec 3KeHMH TYLWYHAYPYYre YaKbip.




Q10

Recall that 1 ha (1 hectare) = 10 000 m?

5.2 ha =52 000 m?

Invite different students to share possible answers with dimensions
Eg Take 1.5 ha = 15000 m? (students must label the length and width with integer values)

10 min

o Student’s Book, p. 328

Example 2

e Pose the problem to students. Use Think-Pair-Share strategy to have students work through the problem. Invite
volunteers to share and explain their solution with the class.

e Allow students some time to workon the Try! question on their own. Have students discuss with their partners,
then invite volunteers to share their answers with the class.

Common Misconception

e  Students might assume that since 1 m= 100 cm, then 1 m* = 100 cm®. Also, since 1 km = 1000 m, then
1 km?= 1000 m*. Reiterate to students the differences between m and m?, cm and cm?, km and km” and have
them work out the conversion.

e Student’s Book,
Practice 10A, p. 329

o Workbook Exercise 10.1

* Personalised Digital
Assessment* 10.1

Additional Practice
e Iftime allows, have students work on the questions in Practice 10A. If not, these questions can be assigned as

Oorkbook.

In Question 9, students practise critiquing (TWM.07) and improving (TWM.08) when they can identify the
mistake in the statement and explain why it is incorrect and how to arfive at the correct answer.

In Question 10, students practice specialising (TWM.01) when they can draw a rectangle that is within the

Trgiver
e For students who require more practice to master the concept(s) or more challenge, assign them the
personalised digital assessment*.

SB G7 Chapter 10 Page 336 (SB G7 10-6enym 336-6eT)
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YL VA
qo In each of the following figures, triangles are removed 8m
from therectangles asshown.
i B0 cm i 80 em
40cm 40 cm
-—
60 cm 20em
i 80 cm iv 80 cm
40 em 40cm
- — > —
30cm 30cm  20cm 20cm 15cmiSem  30cm
a Ineach of the cases, calculate the area of the shaded parts removed. What do you observe?
b What can you conclude from your observation?
HAPTER 10 © 2023 Marshall Cavendish Education Pte Ltd

Question 9(a) Specialising

Question 9(b): Demonstrates specialising (using a few examples) to make a conjecture about
a generalisation

To generalise: In a rectangle, if n triangles are removed as shown, the remaining area is half
of the area of the rectangle

Cypoo 9(6): *annblnoo *eHyHae 60X0MOJ Kacoo YUYYH aanucTeluTUPYYHY (b1p Heve
MUCanaapabl KONAOHYY MEHEH) KepceTeT

*annbiNoo yuyH: TUK BYpUTYKTa, arep KepceTyNreHAen n y4 6ypuTyK anbiHbIN CaNbIHCa,
KanraH aliMak TUK BYPUTYKTYH aaHTbIHbIH }KapbiMblHa 6bapabap.

e Student’s Book, Additional Practice
Practice 10B, pp. 334-336 o If time allows, have students work on the questionsin Practice 10B. If not, these questions can be assigned as

o Workbook Exercise 10.2 homework together with the exercise in the Workbook.

o Personalised Digital e In Question 5, students practise specialising (TWML01) when they can apply the formula of the area of triangle
Assessment* 10.2 and draw two different triangles of the same area.

o Workbook Activity 10A e In Question 9(a), students practise specialising (TWM.01) and characterising (TWM.05) when they can

calculate the area of the parts removed and observe that the areas removed from each figure is the same.
e In Question 9(b), students practise generalising (TWM.02) and conjecturing (TWM.03) when they can
conclude and explain why the areas removed from each figure is the same.
e For students who require more practice to master the concept(s) or more challenge, assign them the
personalised digital assessment™®.

SB Exercise 10F Q1b, Q4 Page 354 - 355

Total number of cubes:

qo Look at the figure.
a

Ruhie says, "Since the surface area of a small cube is 6 cm?, 1+4+9=14
the total surface area of the figure is 6 x 14 cm?." s Ruhie (a) Students ShOUld critique that

correct? Explain.

b Ragjsays, "Since the volume of a small cube is 1 cm?, the ‘l;m there are overlapping and hidden
total volume of the figure is 14 x 1 cm?*." Is Raj correct? Explain. ii m

surfaces so the total surface area is
less than 6 x 14 cm?

(b)The total volume of the solid is made up of 14 unit

L. Ky64a0pAyH Kannbl caHbl:
cubes so the volume is indeed
14 cm3 1+4+9=14

(a) CtyaeHTTEp KabaTTanraH KaHa




o A 4 cm by 4 cm by 4 cm cube is as shown. All the sides of the cube are painted as shown.

l‘

a Whatis the total surface area painted?

X: b When the cube is dismantled, how many 1-cm cubes are not painted on any sides?

Exercise

10.6

(b)The interior 2 cm by 2 cm cube is not painted.
There are 23 = 8 1-cm cubes not painted on any sides
Use manipulatives to make conjecture
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G7 SB Chapter 1 Page 7

L Example 4 r

Evaluate the following.

©Q o-s Q -2 0 -3

© sowtion: 0-(-4=0+4=4

. 4stepst{:lhen-ght
0—(—4)
Ly gy | | subtracting -4 Is the
UL L L L L same as adding &.
10 12 3 45

© sowtion: 5—(-2)=5+2=7
2 steps to the right

, 5-(-2)
j 7

@ sowtlon: —3-(-5)=-3+5=2

& —

1
T
7

g
o —_— )]
o

1
1
3

h 5 steps to the right

e =
43 2102 3 2
& TI'Y! Evaluate the following.

©Q o5 Q 7--a Q -

P —_—

L= (3 5L 5o

i R 5

We may use the directed number idea

s "
In vectors 45 is the directed line segment from point A to point B 0
AN AN 1 H A
and AB =0B—-04 dﬂ*
| | | ﬁﬁ,="ﬂ, o oh
So using the same idea on a number line
Eg 1: 4—(-3)is the directed distance from -3 to 4 1 ,‘.”,

On the number line we see that it is 7 steps towards the right

4-(-3)=7 — -
—3 o
Eg 2: -4 -5 is the directed distance from 5 to -4 \_‘(_\

On the number line we see that it is 9 units to the left s:) ¥ 3
-4-5=-9
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Bu3 6arbiTTanraH caH MaeacbiH KONZ0HO anabbi3
BeKkTopnopao A 4YeKUTUHEH B yeKnTUHe 6arbITTanraH cbi3blK CErMeHT
YKaHa
OweHTUn, 6Up 3ne onAay CaH Cbi3birbiHAA KONJOHYY
Mucanbi, 1: 4 — (-3) -3TeH 4Ke YelnHKK barbITTanraH apanbik
CaH cbiI3bIrblHAA aHbIH OHro Kapai 7 Kaaam 3KeHUH Kepoebys
4-(-3)=7
Mwucanbl, 2: -4 — 5 - 5TeH -4Ke YeMUHKHU 6arbITTanraH apanbiK
CaH CbI3bIrblHAA aHbIH CO/ YKaKTa 9 6UpAUK 3IKeHUH Kepoebys

-4-5=-9

Conclusion and summary

1. Students need to be reminded if they are using TWM.
2. Teachers need to identify and highlight the relevant TWM deliberately

KopyTyHAy XKaHa KopyTyHAY
1. CrypgeHtTrep TWMAm KOnaoHYN XaTbiWKaHbIH 3CKEPTUN TYpPYY Kepek.

2. Myranumpep ataibinan tuewenyy TWMpaum aHbikTan, 6enyn KkepceTtywy
KepeK
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