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Example of 8th Grade TIMSS

Problem

Joe knows that a pen costs | zed 9 Received full
more than a pencil. His friend credit

bought 2 pens and 3 pencils for
| 7 zeds. How many zeds will Joe

Singapore:
need to buy | pen and 2 pencils? X

59%

United States
37%

:'_r\"‘.v""L.'L'_"LL_:I- i} in g @1\_; UL P>
Singapore Math by Marshall Cavendish
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Example of 8th Grade TIMSS
Advanced Problem

Joe knows that a pen costs | zed more than a
pencil. His friend bought 2 pens and 3 pencils for
| 7 zeds. How many zeds will Joe need to buy | pen

and 2 pencils!?

Pencil

Pen

= 3 zeds

| pen and 2 pencils =4 + 6=10
=4 zeds

\ |7

5
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Example of 8th Grade TIMSS

Problem

The length of a rectangle is 6 cm, and its
perimeter is 16 cm. What is the area of the
rectangle in square centimeters?

Answer

Measurement: Singapore, 86%,; Korea, 66%; Japan,
65%:;

Canada, 41%; France, 36%:;

U.S., 22%

:'_r\"‘.v""L.'L'_"LL_:I- i} in g @1\_; UL P>
Singapore Math by Marshall Cavendish
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MATH PISA
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Teach to Mastery

“...mathematics curriculum in the United States
must...address the problem of a curriculum that
IS a “mile wide and an inch deep.”

Common Core State Standards

FOCL

Sgp MthbyMrshllC endish
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Singapore: The Model for CCSS

4 # Overall, the CCSS are well aligned to
L A 4 Singapore’s Mathematics Syllabus.
Policymakers can be assured that in adopting
the CCSS, they will be setting learning
expectations for students that are similar to
those set by Singapore in terms of rigor,

coherence and focus.
—Achieve®, (achieve.org/CCSSandSingapore)

v WY 1 : W
HAVAW S '\_,“_ L L-‘L (2] (_/l\‘.': -

Singapore Math by Marshall Cavend
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Mathematics | Standards
for Mathematical Practice

e Able:

— to make sense of problems and persevere
— to reason abstractly and quantitatively

— to construct viable arguments

— to model with mathematics

— to use tools appropriately

— to attend to precision

— to looks for and make use of structure

COMMON CORE
—_ to |Ook for regularlty STATE STANDARDS Fror

Mathematics
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Smarter Smarter Balanced
A Balanced Mathematics Item Specifications

ssessment Consortium

Grades 3-5

Figure 2.

For numbers 1a-1d, state whether or not each figure has % of its
whole shaded.

(Y) yes (N) No

® Yes @ No

® Yes @ No
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Preparing for SBAC

42960

The point on the number line shows
the location of —3 =,

Move each expression into a box to
show its correct location on the
number line.

7th Grade

\ \nm =OCUS

N A S ./

Smgapore Math by Marshall Cavendish
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Preparing for Common Core

-
e Write your answer to the following problem in your answer booklet.

San Francisco Washington San Diego
Giants' stadium: | Nationals stadium:| Padres' stadium:
41,915 seats 41,888 seats 42,445 seats

Compare these statements from two students.

Jeff said, “l get the same number when | round all three numbers of seats in these
stadiums.”

Sara said, “When | round them, | get the same number for two of the stadiums but a
different number for the other stadium.”

Can Jeff and Sara both be correct? Explain how you know.

Wednesday, October 31, 12



Grade 7 - Speed

Object A ] Object 8 |  The speed of an object is defined as the
oo [TTTTITTTTT o [T change in distance divided by the
W .4 ofp——o—d-4-4 A EEEEERENS i i
§$? | } EEEE i,;g T change in time.
v 1171t o ‘ » r o+ Y
e o HH1T111 + = A9 Information about objects A, B, C and D
§‘,‘§ Mt § % A1 are shown. Objects C and D both have
O 2 Lttt o - / IR constant speed.
v '<<—¢I~"OT — yowo{ro:o-—Tr»
01234567890 01234567690 i i 1
bl 4 Ll Al L i Based on the information given, drag

- ' and drop the object names in order
oo e ol | from greatest speed to least speed in

the table provided.
Time Distance Time Distance
(seconds) (meters) (seconds) (meters) ODjeCt A Greatest

2 1Co 10‘ T 100 Speed
e e — e Object B |

6 20 3 A 20 jec

9 » 45 A X Ob tC .

AR e e Least Speed

bjectCmo tconsmant speed bject D moves atconstant speed
f ves atco s s e s Object D

Wednesday, October 31, 12



Preparing for Common Core

60 70 80

A number when rounded to the nearest 10 is 70.

Find all the numbers that give 70 when rounded

to the nearest ten. Mark each number with a X
on the number line.

Which number is the least?

Which number is the greatest?

'Ill‘ ' '——)A'.LI '.,_: ;'ﬁ @ . —— y “,___,,'7 |
il_““".'"vv‘lL-':'\:_ I\_v' ]_ l__ D[:-U __—‘ @1\_, l\__‘lu l\:/ \

Singapore Math by Marshall Cavendish
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Preparing for CCSS Assessments

The total area of the two squares
Is 89, what is the length of the
sides of the two squares? What is
the perimeter of the figure?

A A a W = +—
B 4 . A B 1 b
A S Bs o " (7 g
N = ' ‘ D[. Jd e || l 5
41 e 4 U ~ B &2
avucee L_. ol l_. U D \od&E

Singapore Math by Marshall Cavendish
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',READING AND WRITING MATH

Math Journal

One of the three models shows the sum of -;- and -%- The other two
models are incorrect.

4

\ J
v

?

1
<
r -

L

v
?

{

v
?
o Identify the correct one of the three.
o Explain why the other two are incorrect.

Lesson 3.1 Adding Unlike Fractians

Wednesday, October 31, 12



Common Core Instructional emphases

® Focus: Prioritize topics and focus on them

e Coherence: Topics taught to mastery so each grade
level builds on the previous ones

e Depth of understanding: Concepts are taught so
students understand how, why, and when they work
® Balance conceptual understanding and procedural
fluency: students understand concepts deeply and
become fluent with procedures and facts

Wednesday, October 31, 12



What can we learn from Singapore?

« Teach math as a vehicle for teaching thinking

* Use an effective pedagogy — concrete to pictorial to
abstract - that develops understanding and fluency

* Recognize the importance of visualization

« Teach fewer topics to mastery and greater
proficiency in each grade

Math » FOCUS

Singapore Math by Marshall Cavendish
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« Teach math as a vehicle for
teaching thinking

Make sense of problems and persevere in
solving them.

Mathematically proficient students start by explaining to
themselvesthe meaning of a problem and looking for

entry points to its solution. They analyze givens,
constraints, relationships, and goals.

COMMON CORE
STATE STANDARDS For

Mathematics

Wednesday, October 31, 12



Mathematics Framework
created by the Singapore

Ministry of Education

Mathematical a
Prob!em ‘gg:
Solving &

&

e\\W\°

Concepts

Math rn FOCUS

Singapore Math by Marshall Cavendish
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Teach math as a vehicle for teaching
thinking: examples

@ Mﬂd&jouﬂfd The ratio of the number of beads collected by Jane to the
number of beads collected by Jill is 7 : 3. Jane gave some beads to Jill. Is it

possible for both Jane and Jill to have the same number of beads after Jane

gave some beads to Jill? Explain why you think so.

Make sense of problems and persevere
Reason abstractly and quantitatively
Construct viable arguments

CCSS

Wednesday, October 31, 12



* Math As Thinking

@ The petal of a2 paper flower is created by cutting along the outlines of two
overlapping quadrants within a square. Use 3.14 as an approximation for .

a) Find the distance around the shaded part.

b) Find the area of the shaded part.

Wednesday, October 31, 12



Teach math as a vehicle for teaching
thinking

“Mathematics is an excellent vehicle for the
development and improvement of a person’s
intellectual competence in logical reasoning, spatial
visualization, analysis and abstract thought.”

“Mathematics is also a subject of enjoyment and
excitement, which offers students opportunities for
creative work and moments of enlightenment and

joy.”
Singapore MOE Math Syllabus



Use an effective instructional strategy:
Concrete - Pictorial - Abstract

""" Understand the meaning of ratio.

You can compare numben or quantitios by comparing their sizes,

Compare 7 and 4. Compare S centimetors and 9 contimeters,

Concrete

7 s greater than 4, 5 centimeters is shorter than 9 centimeters,

Ancther way 1o compare numbers or quantitios is 10 use a ratio,

The rumbers or quantities you are comparing form the terms of a ratio.
Suppose thore are 7 bags of orange cubes and 4 bags of green aubes.
Each bag has an equal number of cubes.

Bags with
omnge cubes |
Rags with
green cubes

S0, the ratio of the number of bags of orange cubes to
the number of bags of grean cubes s 7 : 4.
AbStraCt 7 and 4 are the terms of the ratio.
The ratio does mot grve the actual rumber
of cubes. Because each bag has an equal
number of cubes, the ratio 7 1 4 also

masrs that there are 7 orange cubes for
avery 4 green ovbes.

.' "." L_‘\.A_ \_ llll b\l &

Slngapore Math by Marshall Cavendish
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Use an effective instructional strategy:
Concrete - Pictorial - Abstract

How many fourths in 1 whole? In 2

How many fourths in 6 wholes? In 207
If you know one whole, how can you find the number
iIn any number of wholes

#wholes x 4 = number of fourths

Wednesday, October 31, 12



Concrete - Pictorial - Abstract

How many 2/3 in 1 whole?
How many 2/3 in 2 wholes?
Now how many 2/3 in 1 whole? Half of 3 or 3/2

So if we know how many in 1, how can we
find how many 2/3 in 5 wholes?

5x3/2=5+2/3
7x3/2=7+2/3

Wednesday, October 31, 12




: _ W Han . Meteriele
Mine is not 2+ S

Use 5 paper strips © represents 1 whole.

to re a S O n 6 Take 2 paper strips. Divide each of them into
why... s o

il o
é Divide each of the other 3 paper strips into fourths using vertical lines and
place them as shown. Then find 3 + i .

There are 7 three-fourths in the 3 paper strips.

So.3+%8L.

Wednesday, October 31, 12




Concrete - Pictorial - Abstract

A plank is % meter in length. A worker cuts it into

. . .1
some pieces, each of which is = meter long. Into

how many pieces did he cut the plank?
Plank

A
[ )

e

1110 Ten tenths in 5/5, so

4/5 x 10 in 4/5 of a yard

Wednesday, October 31, 12




Concrete - Pictorial - Abstract

Book A Pg. 70

A pitcher contains % quart of

W Hands-On Activity
juice. If the juice is poured
iInto glasses that hold 110 ~—

quart, how many glasses
can be filled? How much
juice is left in the pitcher?

Wednesday, October 31, 12




Concrete - Pictorial - Abstract

1/2 + 1/4

\ )
|

1/2  4fourthsin1,so1/2 x4
in 1/2 of a whole




Concrete - Pictorial - Abstract

1/4+1/2

\ }
|

1/2

Two halvesin 1, so 1/4
times2=1/2ina
quarter




+ Why visualization?

-Lilian’s present age is 2/3 times May's age.
-a) Find the ratio of Mays age to Lilian’s age.

‘b) How many times the total age of the two girls
is Lilian’s age?

-c) Their combined age is 25 years. Find the age of

Lilian

v [

S = 25 Lilian is 10 and May is |15

25

Wednesday, October 31, 12




* Model drawing, often called bar
modeling in the U.S., is a systematic
method of representing word problems
and number relationships that is
explicitly taught in Singapore beginning
in second grade and extending all the
way to algebra

L\”l U L lJULr\_u\_/

Singapore Math by Marshall Cavendish

Wednesday, October 31, 12



Ahmad sells 32 video games. He sells 4 times as
many video games as Justin. How many video games
does Justin sell?

Justin - 4 units = 32
1unit=8(32+4=28)

Justin equals 8
25

Wednesday, October 31, 12



GRADE 5:

Ben took a test with 3 sections A,B,
and C. Ben spent 1/5 of his time on
Section A and 1/3 of the remaining
time on Section B. He spent 48
minutes on section C. How much
time did Ben take to complete the
whole test.

Wednesday, October 31, 12



GRADE 5:

* Ben took a test with 3 sections A,B, and C. Ben spent 1/5 of
his time on Section A and 1/3 of the remaining time on
Section B. He spent 48 minutes on section C. How much
time did Ben take to complete the whole test.

A B C

1/5 1/3 1/3 1/3

24 24 24
48

72=4/5,s072+4=1/5
1/5 =18, 5/5 = 90 He spent 90 minutes on test

Wednesday, October 31, 12



GRADE 5:

* Ben took a test with 3 sections A,B, and C. Ben spent 1/5 of
his time on Section A and 1/3 of the remaining time on
Section B. He spent 48 minutes on section C. How much
time did Ben take to complete the whole test.

A B

what fraction?

o T [T

1-1/5=4/5=12/15 8/15 = 48 so
1/3 of 12/15 = 4/15 1/15 = 6 minutes

12/15 - 4/15 = 8/15 15/15 = 90 minutes

Wednesday, October 31, 12



Ricardo spends 8/9 hour reading the newspaper. He spends
1/4 of the time reading the world news and splits the remaining
time equally between the sports and the comics.

How much time does he spend reading the comics?

hour

world news

Reads comics for OR of an hour

Wednesday, October 31, 12



(GGrade 6: From fractions to ratio

m Today the ratio of Elinor’s age to her mother's age is 3 : 8. After 15 years, the
ratio will become 6: 11.

a) Find Elinor's age today.
b) Find her mother’s age after 15 years.

Elinoris |5

15 Mother will be 55

TII11] ¢

Wednesday, October 31, 12



The ratio of the number of beads Karen had to # of beads
Patricia had was 2:5. After Patricia bought ahother 75 beads, the
ratio became 4:15 How many beads did each girl have at first?

SARRRNRRERE

73

Karen = 60 75+5=15
Patricia had 150 = 15

Wednesday, October 31, 12




Grade 6: From ratios to rates

“Solve unit rates problems including
those involving unit pricing and
constant speed.”

COMMON CORE
STATE STANDARDS For

Mathematics

Wednesday, October 31, 12



Grade 6: From ratios to rates

A racing car can travel at a speed of 175 km per hour.
How far can the racing car travel in 3 hours?

175
1h - unit rate

Mathin

IIIIIIIIIII avendish
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Grade 6: From ratios to rates

or method 2:

Distance = Rate x Time
Distance = 175 km/hour x 3 hours = 525 km

Mathin
Focus

aaaaaaaaa
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Grade 6: From ratios to rates

m Mr. Alan drove for 2 % nours at a speed of 70 kilometers per hour. He then

drove ancther 224 kilometers. He took 5 hours for the whole journey.
What was Mr. Alan's average speed for the whole journey?

@ A family took 2 hours to drive from City A to City B at 2 speed of 53 miles
cer hour. On the return trip, due t¢ a snowstorm, the family tcok 2 hours to
travel back to City A,

a) How many miles did the family travel in zl/?

b} What was the average speed for the entire trip?

Mathin
Focus

Singapore Math
v Marshall Cavendish
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Grade 6: Variable expressions

97" Write a linear equation to represent a given situation.

Students a) Caleb is x years old. His sister is 10 years older than he is. If his sister is
y years old, write an equation that relates their two ages.

learn to .
write Cabb‘samﬁ
linear e I

equations ' 10
From the model, an expression for the sister’s age is x + 10.

To make an equation using this expression, notice that the problem says that the
sister’s age is another variable y.

So you can write:
y=x+10

The equation y = x + 10 is called a linear equation.

Mathin
Focus

Singapore Math
v Marshall Cavendish
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Grade 7: Variable expressions

3(2x + 4) = 3(2x) + 3(4) Use the distributive property.
=éx+ 12 Multiply.

2(5x — 1) = 2(5x) — 2(1) Use the distributive property.
=10x — 2 Multiply.

You obtain an expression equivalent to the original expression after expandir

CLLTTT] =

3(2x + 4) b6x + 12

Wednesday, October 31, 12



Grade 7: Variable expressions

Method 1

You can rearrange the bar model into 2 equal groups.

%(2:: + 4)
F h I, v
Fom;the barmoce You can rearrange the bar model
1(2)( +4)=x+2 into 2 equal groups to find one
2 half of (2x + 4).

-

Method 2 \

You can also use the distributive property to expand %(Zx + 4).

%(Zx +4) = %(ZX) - %(4) Use the distributive property. ‘
=x+2 Multiply.

%(Zx + 4) and x + 2 are equivalent expressions.

Wednesday, October 31, 12



Grade 7: Solving equations

Lisa wrote a riddle: a positive number is
1/3 of another positive number. If their
difference-is 48, find the two positive
humbers

or-method 2

Large & x-1/3x =48
Small # 3/3x-1/3x =48
2/3 x =48

48 X = 72, other is 24

Wednesday, October 31, 12




Two apples and a mango cost $4.
Two apples and three mangos cost $9.
Find the cost of a mango.

$4

Wednesday, October 31, 12



X+y=28
Xx+2y =10
X Solve algebraically,
first with elimination,
then with

substitution

Wednesday, October 31, 12



Trajectory Algebra 8th Grade

/ 2X + 3y =7

f ) X + 6y =8

X[ X|Y[Y|Y

8 If we double the bottom

r A \ equation, we will have 2 x

X Ylylylylyly and 3y to subtract

'16-7=9 y=1,x=2
X | X|Y|Y|Y] A .

X | X|Y|Y|Y[Y|Y|[Y|Y]|Y

Y

J
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Grade 8: Systems of equations

il iniid Solve real-world systems of linear equations by the 3 Then gra phlcal
graphical method. ]
Two cars are traveling along a highway in the same direction. Their motions are SOIUUOI’]S fOr
described by the linear equations
4= co problems
d=50t+ 20

where t is the time (hours) and d is the distance (miles) from point A on the highway.
a) Solve the system of equations graphically.

b When will the cars meet? What does d = 60t

Solution

a) Sketch the graphs of the two equations using the slope and y-intercept values. mean?
ﬂ Journey of Two Cars
— v g - N\
o 7 O
| 4R sbout the sauation What s the What does d = 50t +
J speed of each car? Do they start
ot the same time? Do start ot
§f»m--a~»J B kﬂ"mi‘"ﬂ i ) 20 mean?
[Ep7dnns
140.. / / d= 80t e
J.m
:‘ 0 % 2 ::! R
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Which of the followmg

1S an

the pomt (0, 5) and has a negative slope?

606806

y:Sx

y=3x—5
y=3x+)5
y==3x—35
y=—3x+)5

NAEP 2011 8th Grade

equation of a le that passes through

Percentage of elghth-grade students in each response category: 2011

Choice A

Choice B

(hoice C

Choice D

Cholce E

R

77

9

X
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» Teach fewer topics to mastery
and greater proficiency in each grade

Concepts covered in one grade are
covered in later grades, but only at a
more advanced level

Concepts are covered thoroughly when

iIntroduced and each grade builds on the
previous grade

:"f"-.'.""'p':'_'l-L‘l_ i in §F* @\;_; U_l,_ kf_‘,?‘

Singapore Math by Marshall Cavendish
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» Teach to mastery and proficiency

Write an expression for the area of the figure. Expand and simplify.

Mmathn » FOCUS

Singapore Math by Marshall Cavendish
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» Teach to mastery and proficiency

Guided Practice

Solve. Copy and complete.

o Mark wrote a riddle: A negative number is % of another negative number. If th.

sum of the two negative numbers is =35, find the two negative numbers.

. -35

.':J““":".‘ﬁl.“('_—l-‘L:' - l-‘ nl‘-u ._.—l @\_, L‘_.ls_ E_\.ri

Singapore Math by Marshall Cavendish
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» Teach to mastery and proficiency

Guided Practice

Solve. Copy and complete.

o Mark wrote a riddle: A negative number is % of another negative number. If th.

sum of the two negative numbers is =35, find the two negative numbers.

X+ 2/5x = -35

7/5 x =-35

divide both sides by 7/5
X=-25

Math »n FOCUS

Singapore Math by Marshall Cavendish
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What can we learn from Singapore?

« Teach math as a vehicle for teaching thinking

* Use an effective pedagogy — concrete to pictorial to
abstract - that develops understanding and fluency

* Recognize the importance of visualization

« Teach fewer topics to mastery and greater
proficiency in each grade

Math » FOCUS

Singapore Math by Marshall Cavendish
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