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Connect with Vector Maths & Science

Welcome!
At Vector Maths & Science, we value the ongoing pursuit of 

knowledge, skills and abilities. Hence, we have established 

a clear goal − to sharpen students’ minds and shape their 

path towards educational excellence.

To achieve this, we off er more than theories and procedures.

> We build a strong understanding of the fundamentals in 

Maths and Science.

> We equip students with practical skills necessary, not 

only for a successful academic development, but also in 

everyday life.

> We develop materials that correspond to the needs of 

the 21st century, preparing our students to excel in the 

modern world.

The company’s mission is to provide quality materials 

with an emphasis on creativity as well as analysis. Vector 

materials encourage users to dive deep into the subject 

matter and guide them in the process of discovering and 

understanding facts and phenomena.

The slogan ‘Sharp Minds, Bright Futures’ emphasises the 

objective of the company, which is to challenge the minds 

of young people and encourage them to achieve what they 

believe is unachievable.

  www.vectormsint.com

  info@vectormsint.com

  @VectorMathsScience 

  @vectormathsscience
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Maths

What do our Maths books off er?

They promote the development of thinking skills that 

are linked to the mental strategies used when we process 

information, make decisions, solve problems, etc.

And we achieve this, using innovative, creative and practical 

materials!

Science

Our Science courses off er a chance to experience 

an exciting adventure into the mysteries of nature. 

The students need only to be persistent, 

open-minded and to use their critical thinking. 

It is our responsibility to equip them with the 

resources, materials and skills necessary to 

succeed. 
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Play with Maths
Designed for very young learners, Play with Maths, which consists 

of two books, is sure to thrill children. The purpose of the series 

is to bring children into contact with Mathematics in a fun and 

entertaining way, through an abundance of activities. 

Children are familiarised with basic mathematical concepts such 

as numbers, patterns, tables, etc. that help them enter the world 

of mathematics in their school life more easily.

COURSE FEATURES

• illustrated cover pages that trigger the interest of young learners 

• examples in every unit that help learners understand the concept 

taught

• various activities that activate the mathematical thinking of 

young learners in a fun way

• extra activities and games to recycle and consolidate learning

• visual problem-solving strategies that help learners understand 

the relationship between numbers and quantities

• colour-in pages

• main learning objectives presented at the beginning of each unit

• suggested vocabulary that can be used throughout the unit 

• list of the corresponding flashcards to every activity

• a section with students’ common difficulties also presented in the 

example pages 

• extra material (activities, games, flashcards, etc.) that helps the teacher 

conduct the lesson 

• a pictorial tool (Bar Model Method) used to organise and visualise 

relationships between known and unknown quantities in word problems 

• keys to all activities

• a brief list of everything learners were taught at the end of each unit 

• a glossary to support the use of mathematical terms

2 LEVELS up to A1+ 
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Teacher’s 
Book

For Teachers

For Students

Student’s 
Digital 

Resources 

Teacher’s 
Digital 

Resources 
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AnswerAAAAAAA

Write the number sentence.step step step step step step step step step sss 3

step step step step step step step step step sss 1

He has         tools left. 

step step step step step step step step step sss 2 Complete the numbers on the bar model.

step step step step step step step step step sss 3

step step step step step step step step step step sss 1

There are         birds left. 

Write the number sentence. 

Cross out the squares to show the tools he loses.

step step step step step step step step step sss 2 Complete the numbers on the bar model.

Cross out the squares to show the birds that 

fly away.

example 2 There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.

Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.
How many birds are there left?How many birds are there left?How many birds are there left?

AnswerAAAAAAAAA 6

activity 2a

3 birds

9 birds

1 tool

8 tools

9 � =3 6 � =

??

9

3

Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.

He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.

How many tools does he have left?

Subtraction to 10

3
Subtraction to 10

333

2626262626262626 272727272727

1818

step step step step step step step step step sss 3

step step step step step step step step step ssss 1

There are         birds left. 

Write the number sentence. 

step step step step step step step step step sss 2 Complete the numbers on the bar model.

Cross out the squares to show the birds that 

fly away.

example 2 There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.There are 9 birds in a tree.

Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.Suddenly 3 of them û y away.
How many birds are there left?How many birds are there left?How many birds are there left?

AnswerAAAAAAAAA 6

3 birds

9 birds

9 � =3 6

?

9

3

Subtraction to 10

33

262626262626262626

AnswerAAAAAAA

Write the number sentence.step step step step step step step step step step step s 3

step step step step step step step step step step step s 1

He has         tools left. 

step step step step step step step step step step step step s 2 Complete the numbers on the bar model.

Cross out the squares to show the tools he loses.

activity 2a

1 tool

8 tools

� =

?

Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.Ben has 8 tools.

He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.He loses 1 tool.

How many tools does he have left?

Subtraction to 10

33

27272727

Flashcards (example 2)

"   left  

Common Di� iculty

7  Ss may think that removing or taking away objects 

from a set does not mean subtracting them, as they 

are not destroyed nor used up.   

                                          not subtraction

                   

3  Explain to Ss that we subtract every time we have 

a set of objects and we remove some objects from 

the set. the set. 

                                                 5 - 2

Flashcards (activity 2a)

"   left  

Hands in action

Divide Ss into groups. Ask each group to draw up to 10 Divide Ss into groups. Ask each group to draw up to 10 

flowers and a basket. Ask Ss in each group to cut them flowers and a basket. Ask Ss in each group to cut them 

out and place the flowers in the basket. Ask two Ss in out and place the flowers in the basket. Ask two Ss in 

each group to take turns to take some flowers out of each group to take turns to take some flowers out of 

the basket and have the other Ss in the group count 

how many flowers are left in their basket.

8 3 1 = 7    

He has 7 tools left.

1 tool

8 tools

?1

8

3. Subtraction to 10

"  Divide Ss into pairs.

"  Ask one S in each pair to draw and cut out 5 to 10 fish (e.g. 7 fish).Ask one S in each pair to draw and cut out 5 to 10 fish (e.g. 7 fish).Ask one S in each pair to draw and cut out 5 to 10 fish (e.g. 7 fish).Ask one S in each pair to draw and cut out 5 to 10 fish (e.g. 7 fish).

"   Ask the other S in each pair to draw a fish net and write a number up to 5 on it (e.g. 4). Ask the other S in each pair to draw a fish net and write a number up to 5 on it (e.g. 4). Ask the other S in each pair to draw a fish net and write a number up to 5 on it (e.g. 4). Ask the other S in each pair to draw a fish net and write a number up to 5 on it (e.g. 4).

"  Ask the first S in each pair to put the number of fish shown on the net in it (e.g. 4). Ask the first S in each pair to put the number of fish shown on the net in it (e.g. 4). Ask the first S in each pair to put the number of fish shown on the net in it (e.g. 4). 

"   Say to Ss 8The pair that has 3 fish left wins a point!9.  Say to Ss 8The pair that has 3 fish left wins a point!9.  Say to Ss 8The pair that has 3 fish left wins a point!9. 

"  Ask pairs to count whether they have 3 fish left to win a point.Ask pairs to count whether they have 3 fish left to win a point.Ask pairs to count whether they have 3 fish left to win a point.

"  Repeat the activity by having Ss write another numberRepeat the activity by having Ss write another numberRepeat the activity by having Ss write another number

 on the net and by saying the number of fish left that on the net and by saying the number of fish left that on the net and by saying the number of fish left that on the net and by saying the number of fish left that

 a pair should have in order to win a point. a pair should have in order to win a point.

"  Have pairs count the points they won.Have pairs count the points they won.

"  The pair with the most points wins.The pair with the most points wins.

33   subtract objects from a group to find out how many are left.

33 calculate subtractions that equal to 10.

33 complete bar models for subtraction.

33  find out the number of objects in a group that are remaining after some are taken away.

Students have learnt to:

Game Time!

 3. Subtraction to 10

example pages 

to facilitate 

teaching
important 

concepts 

taught in 

the unit

extra 

games

a ‘Common 

Difficulty’ 

section
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Colour in the balloons.

Three balloons are green and the rest are orange.

Two balloons are blue and the rest are yellow.

One balloon is brown and the rest are purple.

 Activity 2

Extra Activities

333

Accept all possible answers. Suggested answers:
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AnswerAAAAAAA

step step step step step step step step step sss 2

step step step step step step step step step ssss 1

A                comes next. 

Draw what comes next.

A   comes next. 

Circle the group that repeats.

step step step step step step step step step sss 2 Draw what comes next.

step step step step step step step step step ssss 1 Circle the group that repeats.

example 2 This is a pattern.This is a pattern.This is a pattern.This is a pattern.This is a pattern.This is a pattern.This is a pattern.This is a pattern.This is a pattern.This is a pattern.This is a pattern.This is a pattern.This is a pattern.This is a pattern.

What comes next?What comes next?What comes next?What comes next?What comes next?What comes next?What comes next?What comes next?What comes next?What comes next?What comes next?What comes next?What comes next?What comes next?What comes next?What comes next?

AnswerAAAAAAAAA giraffegiraffe             giraffe

activity 2a This is a pattern.

What comes next?

Patterns

5
Patterns

55

5252 5353

key to extra activities provided

activities for 

practice
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AnswerHe has         peaches now.Answer

step 2 Complete the numbers on the bar model.

Write the number sentence.step 3

Count the squares that show the peaches he has 

and the peaches he buys.

step 1

step 3

step 1

She has         dolls now.  

Write the number sentence.

step 2 Complete the numbers on the bar model.

Count the squares that show the dolls she has 

and the dolls she finds.

Lilly has 8 dolls.

She û nds 7 more dolls in a box.
How many dolls does she have now?

+ =
+ =

activity 1a Ben has 12 peaches. 
He buys 4 more peaches.
How many peaches does he have now?

?

She û nds 7 more dolls in a box.She û nds 7 more dolls in a box.She û nds 7 more dolls in a box.She û nds 7 more dolls in a box.She û nds 7 more dolls in a box.She û nds 7 more dolls in a box.She û nds 7 more dolls in a box.She û nds 7 more dolls in a box.
activity 1b

?

Addition and subtraction to 20 Addition and subtraction to 20
Addition and subtraction to 20

444444444

34 35

attractive illustrations
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4. Addition and subtraction to 20

3131

Flashcards (activity 1a)

•  more

Hands in action  

Divide Ss into two groups. Give Ss of the first group up 

to 10 counters (e.g. 7 counters) and Ss of the second 

group up to 10 counters (e.g. 4 counters). Ask Ss of 

the first group to give some of their counters (e.g. 

3 counters) to Ss of the second group. Explain to 

Ss of the first group that they must say ‘You have 4 

counters and we give you 3 more counters’. Finally 

ask Ss of the second group to count how many 

counters they have now. 

Flashcards (activity 1b)

•  more

Hands in action

Divide Ss into pairs. Provide each pair with an A4 

piece of paper folded in half and a stamp. Ask one S 

in each pair to stamp up to 10 stamps on the one side 

of the paper and have Ss count them (e.g. 6 stamps). 

Then ask the other S in each pair to stamp up to 10 

more stamps on the other side of the paper (e.g. 5 

stamps). Have each pair count how many stamps 

they have now. Finally ask each pair to write down the 

corresponding addition sentence (6 + 5 = 11).

12 +  4 = 16

He has 16 peaches now. 

12 4

?

12 yellow squares and 4 green squares should

be counted. 

8 + 7 = 15

She has 15 dolls now.

8 pink squares and 7 purple squares should

be counted. 

8 7

?

He has         peaches now.Answer

step 2 Complete the numbers on the bar model.

Write the number sentence.step 3

Count the squares that show the peaches he has 

and the peaches he buys.

step 1

+ =

activity 1a Ben has 12 peaches. 

He buys 4 more peaches.

How many peaches does he have now?

?

Addition and subtraction to 20

4444

34

Answer

step 3

step 1

She has         dolls now.  

Write the number sentence.

step 2 Complete the numbers on the bar model.

Count the squares that show the dolls she has 

and the dolls she finds.

+ =

activity 1b

?

Lilly has 8 dolls.

She û nds 7 more dolls in a box.
How many dolls does she have now?

Addition and subtraction to 20
Addition and subtraction to 20

44444

35
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flashcards
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COURSE FEATURES

Maths for kids
Maths for kids is a two year course that introduces very young learners 

to the world of mathematics. Through this course, students learn about 

numbers, shapes, measurements, position, addition, subtraction, and other 

mathematical concepts. 

The series places emphasis both on the presentation of each topic in a 

simple and comprehensible way, and also on the activities that ensure that 

each new mathematical concept is conquered. Through questions, students 

realise the existence of mathematics in their everyday life and therefore 

their learning process becomes more meaningful. Through practice, 

students become confident and they build a strong base for mathematical 

development. 

2 LEVELS up to A1+ 

• a table with the corresponding learning objectives, materials, 

fl ashcards and resources that are needed throughout the level

• step-by-step instructions for the teacher to follow

• revision on the vocabulary taught in each unit with the help of 

fl ashcards

• crafts sections related to the subject taught

• additional materials (posters, resource pictures, etc.) for more practice 

in class 

• ‘Μore Practice’ sections with photocopiable/downloadable materials 

with extra activities on the topics taught

• keys to all activities

• illustrated cover pages and vivid pictures that trigger the interest 

of young learners

• various activities that activate the thinking skills of young learners 

in a fun way

• extra activities and games to revise and consolidate learning

• self-evaluation sections of everything learners were taught

• fl ashcards that help students understand the mathematical meaning 

• resource sheets for extra practice on the mathematical concept taught

• revision pages to refresh what students have learnt in each unit

• colour-in pages

For Teachers

For Students

C
O

M
P

O
N

E
N

T
S

Student’s 
Book

Teacher’s 
Book

Student’s 
Digital 

Resources 

Teacher’s 
Digital 

Resources 

Interactive 
Flipbook
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31

Lesson 1

Activity 3

Activity 2

Count and write the number. 

Draw lines to match. 

1

2

0

3

3

4

5

21 0

Write the numbers.Activity 1

30

Look at the pictures.

 Unit3 Lesson 1
Count 0-5

000 222111

333 555444

Revision

3

42

less

square

lightrectangle

circle

triangle

more

count 0-5

heavier

numbers 0-5

lighter

How many animal faces are there? Count. Activity 1

heavy

sorting

mathematical concept 

presented with vivid 

pictures

43

Write a - d to match. 

Draw lines to sort.

Activity 4

Activity 3

Tick (ô) the group that has 1 more.Activity 2

Revision 3

a b

c d

   count sets of up to 5 objects    

   say which has more and which has less    

   say the number that is 1 more than another

   recognise a square, circle, rectangle and triangle

  recognise which is heavier or lighter

   sort objects

I can:

circle triangle

rectanglesquare

I can wear I can eat

self evaluation 

section

mind maps to help 

students revise the 

keywords of the lessons

9
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Revision 3

Activity 3

•  Read the sentences in the boxes aloud to Ss. 

•  Explain to Ss that they should look at 

the pictures and draw lines to match the 

pictures with the sentences. 

•  Give Ss some time to do the activity. 

I can wear I can eat

Activity 4
•  Read the words in the boxes aloud to Ss.

•  Explain to Ss that they will look at the 

pictures and write a-d in the boxes next to 

the correct word. 

•  Give Ss some time to do the activity. 

a b

c d circle triangle

rectanglesquare

a

dc

b

I can 
•  Now, read the sentences of the ‘I can’ 

section one by one and discuss them with 

Ss to understand the level of knowledge and 

skills they have achieved. 

Colour in activity
•  Ask Ss to turn to page 95.

•  Provide each S with coloured pencils, and 

ask them to colour in the picture.

•  Explain to Ss that they will colour in the 

picture with only the colours they see next 

to each shape. 

•  Give Ss some time to do the activity.

In the next lesson, Ss will be working with crafts. 

They are asked to prepare a construction. Please 

go to the ‘Hands for Crafts’ section of this unit on 

page 80. Read the instructions and prepare the 

materials that you will need in class. 

43

Write a - d to match. 

Draw lines to sort.

Activity 4

Activity 3

Tick (ô) the group that has 1 more.Activity 2

Revision 3

a b

c d

   count sets of up to 5 objects    

   say which has more and which has less    

   say the number that is 1 more than another

   recognise a square, circle, rectangle and triangle

  recognise which is heavier or lighter

   sort objects

I can:

circle triangle

rectanglesquare

I can wear I can eat

48

Lesson Plan

What you will need:

Materials: coloured pencils, pencils

Resources: Colour in Unit 3

Flashcards: circle, count 0-5, heavier, heavy, 

less, light, lighter, more, number fi ve, 

number four, number one, number three, 

number two, number zero, rectangle, 

sorting, square, triangle

Revise the previous lessons.
•  Have Ss open their book at page 42. 

•  Give Ss some time to look at the picture. 

•  Show Ss all the fl ashcards of the unit one by 

one, in order to revise all the words taught. 

•  Ask Ss questions such as the ones below to 

help them do some brief revision:

  > Can you count up to 5?

  > Which number is after 3?

  > Which number is before 2?

  > What shape does the frame on the wall 

have?

  > Which is heavier, an elephant or a mouse?

  > I have two lists. One list with hard toys and 

one list with soft toys. Where should I put 

a teddy bear and where should I put a toy 

car?

Activity 1
•  Provide each S with a pencil. 

•  Explain to Ss that they will count the 

animals and write the numbers next to the 

appropriate picture. 

•  When Ss count the animals, it’s a good idea 

to grasp the opportunity to revise sorting by 

posing questions such as:

  > How do I sort animals in this activity?

  > How many types of animals are there?

•  Give Ss some time to do the activity.

2 5 4 3

Activity 2

•  Explain to Ss that they should look at the 

pictures and tick the picture that has one 

tree more. 

•  Give Ss some time to do the activity. 

ô

ô

Revision

3

42

less

square

lightrectangle

circle

triangle

more

count 0-5

heavier

numbers 0-5

lighter

How many animal faces are there? Count. Activity 1

heavy

sorting

Revision 3

key to all 

activities 

provided  

colour-in 

activities 
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Lesson 1

Activity 1 
•  Ask Ss to turn to page 31.

•  Provide each S with a pencil.  

•  Explain to Ss that they will fi nd out which 

numbers are missing and write them in the 

pumpkins. Help Ss by reminding them how 

we count from 0 up to 5. 

•  Give Ss some time to do the activity. 

1

2

0

3

3

4

5

0 1

2 4

5

Activity 2 

•  Explain to Ss that they will count the 

penguins in each picture and draw lines to 

match the pictures with the correct number. 

•  Give Ss some time to do the activity. 

21 0

Activity 3 

•  Ask Ss to look at the pictures, and explain to 

them that they will count the animals they 

see in each picture and write the correct 

number in the boxes provided. 

•  Give Ss some time to do the activity. 

3 54

Resource Sheet 
•  Ask Ss to turn to page 79.

•  Show Ss how to hold the pencil correctly in 

order to write.

•  Ask Ss to trace the numbers 0, 1, 2, 3, 4, 5.

•  Give Ss some time to do the activity.

More practice
•  Provide each S with a photocopy of More 

Practice 3.1, coloured pencils and a pencil. 

•  Explain to Ss that in the fi rst activity, they 

should count the di� erent sea animals and 

write the numbers. 

•  Give Ss some time to do the activity. 

•  Then explain to Ss that in the second 

activity, they should colour in as many 

fl owers as the number above shows. 

•  Give Ss some time to do the activity.  

31

Lesson 1

Activity 3

Activity 2

Count and write the number. 

Draw lines to match. 

1

2

0

3

3

4

5

21 0

Write the numbers.Activity 1

Lesson Plan

What you will need:

Materials: coloured pencils, pencils

Resources: RS count 0-5, More Practice 3.1

Flashcards: count 0-5, number fi ve, 

number four, number one, number three, 

number two, number zero 

Look at the pictures.
•  Have Ss open their book at page 30. 

•  Draw Ss’ attention to the pictures, and ask 

them to say what they see (numbers 0, 1, 2, 

3, 4, 5, vegetables).

•  Explain to Ss that in order to count the 

vegetables, we should point to each 

vegetable one by one and say the numbers 

in order. Explain to Ss that we start counting 

the numbers in order from number 1, as 

number 0 shows that we have nothing.

•  Show Ss each picture one by one and ask Ss 

to count how many vegetables there are in 

each picture (1 lettuce, 2 carrots, 3 peppers, 

4 onions, 5 cucumbers). 

•  Ask Ss questions such as the ones below to 

help them practise counting. Keep in mind 

that you should ask Ss to count up to 5 

objects:

  > How many pencils are there in the pencil 

case?

  > How many drawings are hanging on that 

wall?

  > How many markers are there on the 

board?

  > How many doors does our classroom have?

•  Ask Ss to show each object one by one 

while counting. 

Flashcard game 
•  Show Ss the fl ashcards ‘number zero’, 

‘number one’, ‘number two’, ‘number three’, 

‘number four’ and ‘number fi ve’. Αsk Ss to 

count aloud from 0 up to 5. 

•  Have Ss sit in a circle. Explain to Ss that you 

will show them fl ashcards with a number, 

and they should show the same number 

of fi ngers as the number they see on the 

fl ashcard. You can show them the fl ashcard 

‘count 0-5’ to remind them how we use our 

fi ngers to show the number we see. Give Ss 

some time to see the fl ashcard and then 

hide it.  

•  Give Ss some time to do the activity.  

30

Look at the pictures.

 Unit3 Lesson 1
Count 0-5

000 222111

333 555444

 Unit3 Lesson 1
Count 0-5

36

step-by-step 

lesson plans
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resource 

sheets for 

extra practice

80

Hands for crafts

What you will need:

Materials: A4 pieces of white card, 

air dry clay (white), cookie cutters in 

2D shapes (circle, rectangle, triangle, 

square), paint brushes, paper cups, 

tempera paints (or fi nger paints), 

water 

•  Provide each S with an A4 piece of 

white card, clay and cookie cutters (1 of 

each shape).

•  Explain to Ss that they will make an 

image with 2D shapes. 

•  Explain to Ss that they will make a thin 

layer of clay and cut some pieces with 

the cookie cutters. Then, they will place 

the pieces together on the A4 pieces 

of white card to make an image, e.g. a 

house, a big building, a robot, etc. 

•  Provide each S with tempera paints (or 

fi nger paints), paint brushes and paper 

cups with water. 

•  Explain to Ss that they will paint the 

clay.

•  Give Ss some time to do the activity.

 Unit 3crafts section 

related to what 

students were 

taught in the 

unit

100

3.6 More Practice

Name:  

óÿðùòù÷øôð© öõóôÿòðýðöðóððõòüùóøùþ÷ð

Sort the pictures.Activity 1

Sort the pictures.Activity 2

100
óÿðùòù÷øôð© öõóôÿòðýðöðóððõòüùóøùþ÷ð

6

Resource Picture: More Practice 3.6

Unit 3 Maths for kids A

Cut out the pictures. Activity 1

Cut out the pictures.Activity 2

number seven
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flashcards with 

pictures to help 

students connect 

the words with 

the mathematical 

concept taught

extra material 

for further 

practice
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count 0-5

0 1 2 3 4 5 

0 1 2 3 4 5 
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Student’s  
Digital  

Resources 

COURSE FEATURES

6 LEVELS up to A2  

Let’s Start! Maths
Let’s Start! Maths is a robust series, which uses effective 

learning and teaching methodologies in order to smoothly ease 

primary learners into the exciting world of maths. Aimed at the 

development of problem-solving skills in young learners, the series 

introduces a variety of word problems to challenge them. The main 

goal of the series is the improvement of students’ deductive skills 

in order to help them achieve mathematical proficiency.  

The six-level curriculum of Let’s Start! Maths is based mainly on 

the Singapore Maths method and follows international standards. 

The series adopts the model drawing approach which helps 

students develop a wide range of problem-solving strategies. Let’s 

Start! Maths encourages students’ creative and critical thinking 

and enables them to develop basic mathematical skills such as 

analysing, reasoning and justifying, making good use of the three-

step transition ‘concrete–pictorial–abstract’ which is crucial to the 

Singapore Maths method.

For Students

C
O

M
P

O
N

E
N

T
S

Student’s 
Book

Teacher’s  
Book

Teacher’s  
Digital  

Resources 

Workbook

• cover pages with high-quality illustrations to attract the interest of 

primary students

• visual and pictorial representations that facilitate learning 

• colour-defined frames with detailed theory

• graded activities to enable students to comprehend core 

mathematical concepts and processes and to ensure the gradual 

development of mathematical knowledge

• a ‘Solve the problems’ section that aims to help students strengthen 

essential problem-solving skills in context, with the help of model 

drawings

• numerous activities to reinforce students’ understanding of 

mathematical concepts and processes, and develop their problem-

solving skills

• a glossary with visual representations, age-appropriate definitions 

and examples that ensure the gradual development of students’ 

vocabulary

• supplementary theory frames assisting students in further 

understanding and completing activities

Interactive 
Flipbook

12
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• a detailed map of the Student’s Book, Workbook and Teacher’s Book that 

helps the teacher understand the structure of each book

• a cover page with a list of the learning objectives, thinking skills, key 

concepts and warm-up questions in each unit

• step-by-step lesson plans for each unit

• thought-provoking questions that promote exploration of mathematical 

concepts and processes

• a Mid-Year and an End-of-Year Test with activities to assess students’ 

attainment of knowledge and skills

• revision activities to monitor students’ progress

• the key to all Student’s Book and Workbook activities

• a pictorial tool (Bar Model Method) to organise and visualise relationships 

between known and unknown quantities in word problems (introduced in 

the second level)

• consistency of the mathematical content throughout the series 

For Teachers

13
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There are 9 birds in the tree. 3 birds fly away. 
How many birds are left in the tree now?

There are 7 students sitting in the bus. 1 student 
gets off the bus. How many students are left in 
the bus?

There are           birds left in the tree now.There are           birds left in the tree now.

students are left in the bus.students are left in the bus.

a.

b.

34

There are            more cakes than girls.There are            more cakes than girls.

There are            more bowls than cats.There are            more bowls than cats.

c.

d.

There are 10 cakes. There are 6 girls. 
How many more cakes than girls are there?

!

There are 9 bowls and 5 cats. How many 
more bowls than cats are there?

!

35
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Order numbers

Michael has 11  .Michael has 11  .

James has 12 strawberries.James has 12 strawberries.

smallestsmallest greatestgreatest

Jenny has the Jenny has the greatest number of strawberries. number of strawberries.

Michael has the Michael has the smallest number of strawberries. number of strawberries.

  1515   is the greatest number.   is the greatest number.

  1111   is the smallest number.   is the smallest number.

We arrange the numbers from the smallest to the We arrange the numbers from the smallest to the 
greatest.greatest.

            

Jenny has 15 strawberries.Jenny has 15 strawberries.

50

1111 1212 1515

51

4

a.  Which number is the smallest?Which number is the smallest?

b.  Which number is the greatest?Which number is the greatest?

c.  Arrange the numbers from the smallest toArrange the numbers from the smallest to

 the greatest. the greatest.

                                                                    

1313 1414

Which number is Which number is 
the greatest? the greatest? 

Which number is Which number is 
the smallest? the smallest? 

Which number is Which number is 
the smallest? the smallest? 

Which number is Which number is 
the greatest? the greatest? 

Look at the numbers and answer the 
questions. 

Write the missing numbers and answer the 
questions. 

a.

b.

8

9

smallestsmallest

1818 1919

17 13 20

1515 1717 1919

various activities for practice
theory section

a ‘Solve the 

problems’ 

section
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11 Complete with the words in the box.

a. 17 is __________ than 13.

c. 20 is __________ than 18.

e. 19 is __________ than 20.

g. 15 is __________ than 17.

b. 12 is __________ than 14.

d. 16 is __________ than 19.

f. 19 is __________ than 11.

h. 18 is __________ than 16.

12 Put < or > in the boxes to compare. 

13 Circle the correct numbers. 

a. 19               20

c. 19               16

e.    11               10

b. 18               17

d. 17               19

f.    14               18

greater     smaller

a.    greater than 15 17     12     16     15     20

b.    smaller than 13 18     11     15     12     10

c.    smaller than 19 18     20     15     16     10

d.    greater than 18 17     12     20     13     19

34

1 Count and write the numbers. 

Circle the correct number. 

a.

b.

2

a.    the greatest number

10 6 11 5

b.    the smallest number

0 6 11 14

Revision

63

Let’s Start! Maths 1, Workbook

1 Write the missing numbers.

a.
0 2 5

b.
10 8 7

c.
7 6 3

d.
19 18 15

e.
1198

f.
2 3 6

g.

h.

10 13

19 18 15

8

Mid-Year Test

69

End-of-Year Test

a.

b.

c.

d.

1 Count and write the numbers. 

110

extra activities for practice 

 in the Workbook

revision, 

mid-year 

and end-of-

year tests 

included 

in the 

Workbook
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LEARNING OBJECTIVES

• Perceive subtraction as the act of taking 

away.

• Perceive subtraction as the act of counting 

backwards.

• Subtract by counting backwards starting 

from the greater number.

• Use the subtraction (−) and equals (=) signs 

to denote subtraction in number sentences.

• Respond to questions such as ‘How many 

more?’.

• Use number pairs to complete subtraction 

facts.

• Model a subtraction word problem using 

pictorial representations or everyday 

objects.

• Use known strategies to calculate easily and 

justify the reasoning behind the process.

KEY CONCEPTS

In this Unit Ss will learn how to: 

• Subtract by taking away objects from sets.

• Subtract using number pairs for numbers up 

to 10.  

• Subtract by counting backwards.

• Subtract using a number line. 

THINKING SKILLS 

• Classifying

• Analysing parts and a whole

WARM UP QUESTIONS 

• How many fish are there in the pond now?

• How many ants are on the tree now?

• How many birds are left on the tree now? 

• How many ducks are left in the lake now?

Subtraction 3

Two ants fall down the tree. Two ants fall down the tree. 
How many ants are on the How many ants are on the 

tree now?tree now?

Subtraction

3

26

Two ducks go out of the lake. Two ducks go out of the lake. 
How many ducks are left in How many ducks are left in 

the lake now?the lake now?

27

31

Numbers 11 to 20 4

 Activity 4

a. 17 = 1 ten and 7 ones  

b. 14 = 1 ten and 4 ones   

c. 19 = 1 ten and 9 ones   

 Activity 5

a. 10 and 1 is 11.

b. 10 and 6 is 16.   

c. 10 and 2 is 12.

 Activity 6

a. 

b. 

 

Compare numbers up to 20

• Draw Ss’ attention to the theory section.

• Draw Ss’ attention to the picture.

• Have Ss count the red and the green 

apples. 

• Explain to Ss that there are 13 red apples in 

set A and 15 green apples in set B. 

• Write ‘13’ and ‘15’ on the board.

• Explain to Ss that to compare these 

numbers, first we compare the tens.

• Point out to Ss that both numbers have 1 

ten, so we have to compare the ones.

• Explain to Ss that 15 is greater than 13 or 15 

is more than 13, because 5 is greater than 3.

• Write ‘15 > 13’ on the board.

• Explain to Ss that we can also say that 13 is 

smaller than 15 or that 13 is less than 15.

• Write ‘13 < 15’ on the board.

• Ask Ss Which is more, 16 or 12? Why? (16 is 

more than 12 as both numbers have 1 ten 

but 6 is greater than 2.).

• Allow Ss some time to think about their 

answers.

TensTens

TensTens

1

OnesOnes

OnesOnes

1 8

2

a. 17 =             ten and             ones 17 =             ten and             ones

b. 14 =             ten and             ones 14 =             ten and             ones

c. 19 =             ten and             ones 19 =             ten and             ones

TensTens

TensTens

OnesOnes

OnesOnes

a. 18  18 

b. 12  12 

a. 10 and             is 11. 10 and             is 11.

b. 10 and             is 16. 10 and             is 16.

c. 10 and             is 12. 10 and             is 12.

46

How many tens and ones? Write the numbers.

Write the numbers. 

How many tens and ones? Complete the place 
value tables.

4

5

6

47

4
Compare numbers up to 20

set A set B

1313 1515

Set A has 13 Set A has 13 
red apples.red apples.

Set B has 15 Set B has 15 
green apples.green apples.

15 is 15 is greatergreater than 13. than 13.

15 15 >> 13 13

15 is 15 is more thanmore than 13. 13. 13 is 13 is less thanless than 15. 15.

13 13 << 15 15

13 is 13 is smallersmaller than 15. than 15.

There are more green apples than red apples.There are more green apples than red apples.
There are fewer red apples than green apples.There are fewer red apples than green apples.

How to read?How to read?

30

Numbers 11 to 204

 Activity 3

a.  A group of 10 apples should be circled. 

10 and 6 make 16.   

b.  A group of 10 cubes should be circled.

10 and 9 make 19.  

c.  A group of 10 bottles should be circled.

10 and 7 make 17.

Place value

• Draw Ss’ attention to the theory section.

• Draw Ss’ attention to the picture.

• Explain to Ss that we can see a group of 10 

dolls  and 3 more dolls. We know that 10 

and 3 make 13.

• Explain to Ss that we call each object one 

and each group of ten objects a ten.

• Write ‘10 + 3 = 13’ on the board.

• Explain to Ss that number 10 is the same as 

1 ten and 3 is the same as 3 ones, so 13 is 1 

ten and 3 ones. 

• Point out to Ss that we call the numbers 

from 11 to 19 teen numbers. 

• Explain to Ss that all teen numbers are ten 

and some more.

• Focus Ss’ attention on the table in this 

section.

• Explain to Ss that we call this a place value 

table. We use this table to write a number 

in tens and ones. 

• Ask Ss How many tens and ones does 

number 15 have? (Number 15 has 1 ten and 

5 ones.).

• Allow Ss some time to think about their 

answers.

44

and           make           .and           make           .

and           make           .and           make           .

and           make           .and           make           .

Circle groups of 10, count and write the numbers.

a.

c.

3

Make groups Make groups 
of 10.of 10.

b.

45

4
Place value

10 and 3 10 and 3 

make 13.make 13.
10 + 3 =    10 + 3 =    1313

10 + 5 =    10 + 5 =    1515

11 55

1 ten1 ten

tenten

3 ones3 ones

onesones

TensTens

11 33

OnesOnes So, 1 ten and 3 ones So, 1 ten and 3 ones 

is the same as 13.is the same as 13.

TensTens OnesOnes

11 55

a brief 

introduction 

of the unit

step-by-step 

guidelines  

for the lesson

key to the activities of 

the Student’s Book
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Write the decimals as percentages.

Put <<, == or >> in the boxes to compare. 

Complete the table. 

5

6

7

a. 0.5  0.5 = =   b. 0.9  0.9 = =   c. 0.1  0.1 = =   

d. 0.23  0.23 = =   e. 0.28  0.28 = =   f. 0.37  0.37 = = 

g. 0.01  0.01 = =   h. 0.02  0.02 = =   i. 0.06  0.06 = = 

a. 37% 37%    0.37 0.37 b. 0.03 0.03    30%30%

c. 0.68 0.68    86% 86% d. 0.8 0.8    8%8%

e. 12% 12%    0.12 0.12 f. 0.1 0.1    10%10%

g. 9% 9%    0.09 0.09 h.  HH     95%95%

PercentagePercentage

20%20%

45%45%

5%5%

25%25%

FractionFraction Simplest FormSimplest Form

119

9

Method 1Method 1

Example 1Example 1

Example 2Example 2

Method 2Method 2

From decimal to percentage

Write 0.4 as a percentage.Write 0.4 as a percentage.

Write 0.07 as a percentage.Write 0.07 as a percentage.

Remember, when we Remember, when we 
multiply a decimal by 100, multiply a decimal by 100, 
we move the decimal point we move the decimal point 

2 places to the right.2 places to the right.
0.12 0.12  1.2  1.2  12 12

                  00 . 4    x  100% =  . 4    x  100% = 40%40%

0.4 = 0.4 = 0.400.40 =  = 4040

100100
 =  = 40%40%

00  . 0 7   x  100% = . 0 7   x  100% = 7%7%

     0.07 =      0.07 = 77

100100
 =  = 7%7%

0.12 = 0.12 = 1212

100100
  =   = 12%12%

0 . 1 2   x  100% = 0 . 1 2   x  100% = 12%12%

OR

OR

We multiply the decimal by 100%.We multiply the decimal by 100%.

How can we write 0.12 as a percentage?How can we write 0.12 as a percentage?

  Change the decimal to a fraction Change the decimal to a fraction 

with a denominator of 100.with a denominator of 100.

Write the fraction as a percentage.Write the fraction as a percentage.

Step   1Step   1

Step   2Step   2
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Number patterns (2)

12001200 12501250 ?? 13501350

1150      1200      1250      1300      13501150      1200      1250      1300      1350

6000      7000      8000      9000      10 0006000      7000      8000      9000      10 000

+50+50

+1000+1000

+50+50

+1000+1000

+50+50

+1000+1000

+50+50

+1000+1000

We We add 50 add 50 to get the next to get the next 
number.number.

We We add 1000 add 1000 to get the next to get the next 
number.number.

60006000 70007000 80008000 90009000 ??

11501150

18

7800      7700      7600      7500      74007800      7700      7600      7500      7400

–100–100 –100–100 –100–100 –100–100

We We subtract 100 subtract 100 to get the to get the 
next number.next number.

a. 4000, 5000, 6000, 7000, 4000, 5000, 6000, 7000,

b. 2120, 2220,                , 2420, 2520 2120, 2220,                , 2420, 2520

c. 6855, 6755, 6655,                , 6455 6855, 6755, 6655,                , 6455

d. 3021,                , 5021, 6021, 7021 3021,                , 5021, 6021, 7021

e. 7060, 7050, 7040,                , 7020 7060, 7050, 7040,                , 7020

Complete the number patterns. 15

78007800 77007700 76007600 75007500 ??
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COURSE FEATURES

6 LEVELS  up to A2  

International Maths 
Second Edition
Vector International Primary Maths Second Edition is a pioneering series 

based on the modern principles of Μaths teaching, which introduces 

students to the exciting world of maths. The series aims to captivate 

students’ interest, motivate mathematical investigation and assist students 

in developing and mastering the skills necessary for success.

This contemporary six-level series for primary students aims to reinforce 

skills such as critical thinking, problem solving and logical reasoning 

through a balanced and progressive development of learning objectives. 

The syllabus is structured in a spiral form to promote a holistic view of 

Μaths and to enhance the interconnection between different domains. 

Each lesson is carefully designed to enable students to gain a deep 

understanding of core mathematical ideas. 

Student’s 
Book

Teacher’s  
Book

Teacher’s  
Digital  

Resources 

For Students

Interactive 
Whiteboard

Student’s  
Digital  

Resources 

• age-appropriate mathematical learning objectives

• a gradual and spiral development of mathematical knowledge

• lessons based on the teaching model of Engage, Explore, Explain, 

Elaborate and Evaluate (5 Es' Model)

• simple and comprehensible vocabulary to support EAL (English as an 

Additional Language) students

• gradual development of mathematical terminology and literacy

• visuals and pictorial representations that facilitate learning

• stimulating activities that enhance the consolidation of knowledge 

and reinforce critical thinking and mathematical reasoning skills

• a special emphasis on the development of problem solving skills

• enjoyable games, puzzles, riddles and crosscurricular activities that 

enhance a positive attitude towards mathematics

• review pages at the end of each unit 

• workbook/supplementary activities for individual practice

• resource sheets to support understanding of mathematical concepts 

and processes (provided at the back of the Workbook)

• glossary with visual representations, age-appropriate definitions and 

comprehensible examples

• modern student-friendly layout with high-quality illustration

• extension of mathematical concepts in real-life contexts

Workbook

18
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• specifi c learning objectives for each lesson 

• consistency of the mathematical content throughout the series

• unit maps at the beginning of each unit to provide well-organised 

information about the mathematical content of each lesson as well as 

students’ prior knowledge

• list of possible common student preconceptions for each lesson

• cross-curriculum links

• extensive step-by-step lesson plans for all lessons and the review section

• thought-provoking questions that involve higher-level thinking to enrich 

the lesson content and trigger critical thinking

• diff erentiated activities for students of basic or advanced performance

• brief description of games, riddles, puzzles and cross-curricular activities

• EAL (English as an Additional Language) support

• review and assessment pages for each unit with detailed guidelines on 

how to approach and carry out each activity

• keys provided for all the activities

• safety warnings and guidelines

• reminders to facilitate the teaching procedure

• resources such as resource sheets and worksheets to support 

comprehension and extension of knowledge available on our website

www.vectormsint.com

• suggested digital activities using age-appropriate and user-friendly 

applications for coding, geometry, etc. easily accessible with the use of 

QR code

19
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Activities

1. Draw lines to match.

2. Circle the correct answer.

3. What lines are there in the pictures? Tick (ó).

Keywords
straight line
curved line
zigzag line

a.  The green lines are  curved  /  zigzag lines.

b. The blue lines are  straight  /  curved lines.

c. The black lines are  straight  /  zigzag lines.

curved 

zigzag 

curved 

straight 

straight 

zigzag 

zigzag linecurved linestraight line

A

A B C

B C

23

2.1

Look!

 straight lines 

 curved lines 

 zigzag lines 

Lines

A

B

C

22

2.1 Lines
 What lines do you see? 

3
2
1

paint paintbrush paper 
fasteners 

pencils play dough scissors

A4 paper Blu-Tack coloured 
pencils 

counters envelope interlocking 
cubes

paint pencils play dough rubber scissors

straws

A4 paper A4 white 
card

black sticky 
tape 

coloured 
pencils 

glue interlocking 
cubes

Unit 2

Unit 1

Materials

162

GlossaryGlossary

100 square 1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

2D shape

   square       triangle     rectangle      circle        pentagon     hexagon

3D shape

 
   cube        cuboid     sphere     cone       cylinder   pyramid  triangular prism

add to put numbers or groups of objects together

addition a number sentence that shows adding  
e.g. 6 + 3 = 9

after   
The brown boat is after the green boat. 

afternoon the part of the day between noon and about 6 o’clock

altogether how much of something there is after we add all parts

backwards in the direction that is behind us            

balance scales a tool we use to measure how heavy something is

balanced when the things placed on the two sides of a pair of scales weigh the same 

before                   
The yellow boat is before the green boat.

166

theory section a list with keywords

detailed 

presentation 

of the 

classroom 

materials and 
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IN UNIT 2, Ss will deal with the domains of Numbers and Geometry. Ss will recognise three different 

types of lines. Ss will also recognise common 2D shapes, describe their basic attributes and explore 

what changes when we turn them around. Then Ss will explore symmetry in pictures through folding 

and identify odd and even numbers. Finally, Ss will add and subtract through putting sets of objects 

together or taking them away. The unit is divided into seven lessons.

2.1  Lines
In this lesson, Ss will recognise three types of lines: straight, curved and zigzag.

Learning Objectives

>  Distinguish between straight, curved and zigzag lines.

Keywords Cross Curriculum Links 
(CCL)

Materials 
and Resources

Common Student 
Preconceptions

For the presentation of the 
keywords, see the guidelines in 
the TB map.

> straight line
> curved line
> zigzag line

> WS a More practice

> black sticky tape

>  Some Ss are familiar with 
drawing lines.

>  Some Ss may not know 
how to distinguish between 
different types of lines, 
or may not know of the 
existence of different types 
of lines.

2.2  Name the 2D shapes
In this lesson, Ss will recognise a circle, a triangle, a rectangle and a square. Ss will recognise their basic attributes; 
the total number of sides and corners they have.

Learning Objectives

>  Name and recognise common 2D shapes (e.g. square, triangle, 
circle, rectangle).

>  Identify the common 2D shapes (e.g. square, triangle, circle, 
rectangle) that form a picture.

>  Describe common 2D shapes referring to the number of their 
sides and whether they are straight or curved.

Keywords Cross Curriculum Links 
(CCL)

Materials 
and Resources

Common Student 
Preconceptions

For the presentation of the 
keywords, see the guidelines in 
the TB map.

> 2D shape
> square
> triangle
> circle
> rectangle
> straight side
> corner
> curved side

>  This lesson can be linked 
with lesson 2.1 from Unit 2, 
as Ss already know how to 
distinguish between straight, 
curved and zigzag lines.

>  The More practice activity for 
higher-performing Ss can be 
linked with the school subject 
of art, as Ss are asked to make 
artefacts of different shapes.

>  WS a More practice,
RS Maths train

>  A4 paper (1 piece per S), 
glue, scissors, coloured 
pencils

>  Some Ss know how to 
distinguish between the 
common 2D shapes.

>  Some Ss may be familiar 
with the word ‘side’ from 
expressions such as ‘the side 
of the road’, ‘the side of the 
classroom’.

>  Some Ss know the names of 
the common 2D shapes in 
their native language.

>  Some Ss may think that the 
area within the shape is a 
side.

38 - Unit 2 Unit 2 - 39

2.3  More 2D shapes
In this lesson, Ss will recognise a pentagon and a hexagon. Ss will recognise their basic attributes; the total number 
of sides and corners they have.

Learning Objectives

>  Name and recognise more common 2D shapes (e.g. pentagon, 
hexagon).

>  Identify the common 2D shapes (e.g. pentagon, hexagon) that 
form a picture.

>  Describe common 2D shapes referring to the number of their 
straight sides.

>  Realise that 2D shapes remain the same when we turn them 
around.

>  Explore the properties of 2D shapes when we change their 
orientation.

Keywords Cross Curriculum Links 
(CCL)

Materials 
and Resources

Common Student 
Preconceptions

For the presentation of the 
keywords, see the guidelines in 
the TB map.

> pentagon
> hexagon

>  This lesson can be linked 
with lesson 2.2 from Unit 2, 
as Ss already know how to 
recognise, name and describe 
the common 2D shapes 
(square, rectangle, triangle, 
circle) referring to the number 
of sides, whether they are 
straight or curved.

>  The More practice activity for 
lower-performing Ss can be 
linked with the school subject 
of science, as Ss are asked 
to identify pentagons and 
hexagons in a real-life context.

>  The More practice activity for 
higher-performing Ss can be 
linked with the school subject 
of art, as Ss are asked to make 
a hexagon shaped kite.

>  RS Hexagons and pentagons 
in life, RS Turn the shapes

>  straws, paper fasteners,
A4 white card (1 piece per S), 
scissors 

>  Some Ss know the common 
2D shapes (square, 
rectangle, circle, triangle) 
and can describe them using 
features such as the number 
of sides and corners.

>  Some Ss may identify 
examples of shapes that are 
not identical to the shape 
prototype.

>  Some Ss may have difficulty 
memorising the keywords 
hexagon and pentagon.

Maths and technology!
You can visit geogebra.org/geometry or download the application, where 

you can use various tools to construct di� erent common 2D shapes such as 

squares, triangles, pentagons, etc. Then you can ask Ss to name each shape 

and count their straight sides and corners.

to identif
hexagon

>  The Mor
higher-p
linked w
of art, as
a hexago

Maths and technology!
You can visit ge

you can use var

squares, triangle

and count their s

40 - Unit 2

2 Unit Map

3. Count the squares and write the numbers.

4.  How many animals are there altogether? 

Write the numbers.

1. How many are there altogether? Write the numbers. 

2. How many cubes are there altogether? Draw lines to match.  

+

+

+

+

=

=

=

=

A B C D

There are               animals altogether.

+

+

+

+

=

+ =

=

=

=

a.
a.

b.

b.

c.

c.

d.

d.

three

3
six

6
seven

7
eight

8

3332

2.62.6 Let’s put them together!

an overview of each 

lesson with supplementary 

information for the  teachers 

to monitor the progression of

knowledge throughout the 

units

suggested digital activities 

with the use of QR codes

extra activities for 

practice in the Workbook
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2.6 Let’s put them together!  

LESSON PLAN

How many apples are there altogether? 

• Draw Ss’ attention to the picture and ask them to say 

what they can see (a man in a market, red and green 

apples, oranges).

• Ask Ss the introductory question  How many apples 

are there altogether?

•  Allow Ss some time to think about their answers.

•  Encourage Ss to express their opinions and initiate a 

short discussion in class. 

• Don’t correct Ss’ answers at this stage of the lesson.

Look!

• Draw Ss’ attention to the Look! section.

• Have Ss count the red apples and then the green 

apples to find that there are 6 red apples and 3 green 

apples.

• Make sure that Ss count correctly (e.g. Some Ss may 

count some objects more than once or not count 

some objects at all.).

• Explain to Ss that they have to find how many red 

and green apples there are altogether.

• Make sure that Ss answer correctly at this stage of 

the lesson.

Activities

 1.   a. 6   b. 5   c. 10 

 2.   a. 3 + 4 = 7   b. 2 + 6 = 8   c. 3 + 0 = 3

 3. • Divide Ss into pairs.

•  Provide Ss with play dough.

• Instruct Ss to use their number cards 0-5. 

• Have Ss make a pile using the number cards.

• Have Ss pick a number card out of the pile, read 

the number aloud and use play dough to make 

the same number of balls as on the number 

card. Then have each pair put all the balls of play 

dough together and count aloud to find how 

many balls there are altogether. 

• Have Ss repeat the activity until Ss have used all 

their cards.

• Give Ss some time to do the activity.

More practice

For lower-performing Ss:

• Divide Ss into pairs.

• Provide Ss with pencils. 

• Have each pair make a story problem such as Kate 

has six pencils. Lin gives her four pencils. How many 

pencils does Kate have now? (Kate has 10 pencils 

now.). 

• Encourage Ss to use their fingers to help them add.

• Give Ss some time to do the activity.

• Have Ss repeat the activity with di� erent numbers.

For higher-performing Ss:

• Provide Ss with interlocking cubes.

• Ask Ss questions involving additions of three 

numbers such as Kate has 4 cubes, Lin has 2 cubes 

and Karim has 3 cubes. How many cubes do they 

have altogether? (They have 9 cubes altogether.).

• Encourage Ss to use interlocking cubes to answer.

• Give Ss some time to do the activity.

• Have Ss repeat the activity with di� erent numbers. 

• Make sure that the totals are not more than ten.

• Explain to Ss that we count all the apples together to 

find how many there are altogether.

• Have Ss count aloud with you.

• Make sure that Ss realise that they should start 

counting the apples one by one and that the last 

number they say shows how many apples there are 

altogether.

• Point out to Ss that there are 9 apples altogether. 

• Explain to Ss that when we put things together, we 

add them.

• Write ‘6 + 3 = 9’ on the board.

• Explain to Ss that we read (+) as ‘and’ and (=) as ‘is’, 

so we say that 6 and 3 is 9.

• Provide Ss with interlocking cubes (2 di� erent 

colours).

• Encourage Ss to use the interlocking cubes to 

answer the questions below.

• Draw Ss’ attention to the picture in the previous 

section and ask them How many oranges are there 

altogether? (There are 8 oranges altogether.), There 

are 3 cherries in a basket and 2 cherries in another 

basket. How many cherries are there altogether?

(There are 5 cherries altogether.).

• Allow Ss some time to think about their answers.

2.7 Now, let’s take away!  

LESSON PLAN

How many birds are there now?

• Draw Ss’ attention to the picture and ask them to say 

what they can see (a tree, birds, rabbits).

• Ask Ss the introductory question How many birds 

are there now? 

• Allow Ss some time to think about their answers.

• Encourage Ss to express their opinions and initiate a 

short discussion in class. 

• Don’t correct Ss’ answers at this stage of the lesson.

Look!

• Draw Ss’ attention to the Look! section.

• Have Ss count to find how many birds were on the 

tree and then how many birds flew away.  

• Explain to Ss that there were 7 birds on the tree and 

then three of them flew away.

• Explain to Ss that to show how many birds flew away, 

we cross them out.

• Have Ss count with you to find how many birds there 

are now (4 birds).
Don’t forget to prepare the materials 

and resources for the next lesson.

Look!

When we put together, we add.

 6 and 3 is 9.

 6 + 3 = 9

32

2.6 Let’s put them together! 
 How many apples are there  altogether ? Activities

1. Circle the correct number.

2. Count and write the numbers.

Keywords
altogether

put together
add

er

+

+

+

=

=

=

a.

b.

c.

3.  How many balls 

of play dough are 

there altogether?

4                 +           2           = 

4                 +           1            = 

7                 +           3            = 

a.

b.

c.

7                 +           3            = 

7  /  5  /  6

6  /  5  /  8

9  /  8  /  10

33

2.6

Look!

When we  take away , we  subtract .

7 take away 3 is 4.

 7 − 3 = 4

34

2.7 Now, let’s take away! 
 How many birds are there now? 

52 - Unit 2 Unit 2 - 53
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detailed and 

step-by-step 

lesson plans
assessment pages to help 

teachers assess students’ 

acquired knowledge
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Activity 1

• Draw Ss’ attention to the pictures and ask them to 

say what they can see (three paintings). 

• Explain to Ss that they have to tick the correct 

painting.

    C

Activity 2

• Draw Ss’ attention to the pictures and ask them to 

say what they can see (2D shapes).

• Explain to Ss that they have to write the name of 

each 2D shape and then count the sides and corners 

of each 2D shape.

  

ó

the corners. 
Name Sides Corners

 t __ __ __ __ __ __ __

__ __ c __ __ __ __ __ __

c __ __ __ __ __

__ q __ __ __ __

__ __ n __ __ __ __ __

__ __ x  __ __ __ __

      r   i  a  n g  l  e 3 3

r  e    t a  n  g  l  e 4 4

          i  r c   l e 1 0

      s    u  a  r e 4 4

   p e    t  a g o n 5 5

    h e     a g o n 6 6

Activity 3

• Draw Ss’ attention to the pictures and ask them to 

say what they can see (three lakes with ducks).

• Explain to Ss that they have to write ‘Yes’ if they 

agree and ‘No’ if they don’t agree with the sentences.

   a. No   b. Yes   c. No   d. No   e. Yes

Activity 4

• Explain to Ss that they have to write the numbers in 

the boxes in order to add or subtract.

  a. 5 + 3 = 8   b. 4 + 0 = 4    c. 6 − 5 = 1   d. 7 − 7 = 0

Review  

Provide Ss with the 

Assessment Sheet for Unit 2.

3. Read the sentences and write Yes or No. 

4. Count and write the numbers.

a. In picture A all ducks are in pairs. _______

b. Picture B is symmetrical. _______

c. Picture C has an even number of ducks. _______

d. Picture A has a line of symmetry. _______

e. Picture C has an odd number of ducks. _______

a. + = b. + =

c. − = d. − =

A B C

37

Unit 2 Review

1.  Tick (ó) the correct 

painting.

2.  Write the names of the 2D shapes. Then count the sides and 

the corners. 
Name Sides Corners

 t __ __ __ __ __ __ __

__ __ c __ __ __ __ __ __

c __ __ __ __ __

__ q __ __ __ __

__ __ n __ __ __ __ __

__ __ x  __ __ __ __

A B C

This painting has only 2 curved lines, 

1 zigzag line and 3 straight lines.

lines, 

36

2 Review

Unit 2 - 55

Assessment Sheet  

Activity 1

• Draw Ss’ attention to the pictures and ask them to 

say what they can see (a square, a circle, a pentagon, 

a triangle, a hexagon, a zigzag line).

• Explain to Ss that they have to draw lines to match 

the pictures with the phrases.

    A. 4 straight sides   B. 1 curved side  

C. 5 straight sides   D. 3 corners  

E. 6 corners               F.  zigzag line

Activity 2

• D raw Ss’ attention to the p ictures and ask them to 

say what they can see (three octopuses).

• Explain to Ss that they have to tick the symmetrical 

octopus.

    B  

Activity 3

• Draw Ss’ attention to the picture and ask them to say 

what they can see (socks).

• Explain to Ss that they have to circle the pairs and 

then tick the correct word.

     A circle should be drawn around every pair and 

one sock will be alone, Odd 

Activity 4

• Explain to Ss that they have to write the numbers in 

the boxes in order to add.

  a. 6 + 2 = 8     b. 5 + 0 = 5

Activity 5

• Explain to Ss that they have to write the numbers in 

the boxes in order to subtract, as in the example.

    b. 5 − 3 = 2     c. 6 − 6 = 0

Don’t forget to prepare the materials 

and resources for the next lesson.

56 - Unit 2
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3.3 Play with number pairs 

 Worksheet b  |  More practice

1. Look at the picture and write the numbers.

+ =

+ =

− =

− =

Resource Sheet  |  Objects to sort
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detailed theory 

sections

extra resources to support 

learning comprehension

195195

Activities

1. Write the percentages.

2.  Write the fractions as 

percentages.

4.  Complete the table with the equivalent percentages and the simpliû ed fractions.

3.  Tick (3) the correct number sentences.

5. Answer the questions.

9.1

Keywords
percentage

a. 

c. 

b. 

d. 

a.  3
10

  = ____ b.  15
20

  = ____

c.  20
25

  = ____ d.  3
4

  = ____

15
20

 > 30%

13% = 
13

100
 

55% < 
1
2

 

3
5

 > 85% 

Percentage 36% 55% 74% 27%

Fraction
2
5

1
4

1
2

a.  10% of Karim’s money is $2. How much money is 30%?  _______

b.   1% of the people who live in a village is 30 people. 

How many people are 5%?  _______ 

c.   10% of the capacity of a bottle is 50 ml. How much 

is 50% of the capacity?  _______

d.  1% of Kate’s mass is 350 g. What is 10% of her mass?   _______
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Look!

Do students prefer blue or white more?

9.1 Percentages and fractions

9
8

We use percentages 

to show the parts 

of a number or an 

amount that have 

the same property 

or feature. 

We can write percentages 

as fractions with 100 in the 

denominator and then simplify 

them. 

 60% = 
60

100
 = 

3

5
                

We can write fractions as percentages changing them 

to equivalent fractions with 100 in the denominator.

60% or 60 per cent or 120 out of 200 students prefer the colour blue.

It is easier to compare percentages than fractions with different denominators.

So, 60% > 
3

20
 .

A

B

200 students were

asked if they prefer

blue, white or red 

more. 
3
20

 of the 

students like white 

and 60% like blue. 

We know that 10% of 

the students are 20 

people.

When we know what 1% or 10% of a number or 

a quantity is, we can fi nd the equivalent amounts 

or numbers of other percentages.

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

× 5

3
20

 = 15
100

 = 15%

× 5

Per cent 

means 

in every 

100!

 ÷ 20

 ÷ 20
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COURSE FEATURES

3 LEVELS  up to B1   

Explorers! Maths
VECTOR M & S Publishing Explorers! Maths series is a three-level

course for lower secondary students. The series is based on the

Singapore approach for maths and covers the learning objectives of

various curriculums of Latin American countries. The Explorers! Maths

series is designed to help students respond positively towards all

maths challenges during the three years of Lower Secondary School.

• a detailed map of the Student’s Book, the Teacher’s Book and the 

Workbook to help the teacher understand the structure of each book

• a map of the units that contains the theory sections, the learning 

objectives and the keywords of each unit

• a reduced version of the Student’s Book

• step-by-step guidelines for the corresponding theory section in the 

Student’s Book as well as for all the suggested teaching notes 

• answers to Student’s Book, Review and Assessment activities

• glossary with age-appropriate definitions

• answers to all the activities included in the book

• unit cover pages with short real-life introductions, the learning 

objectives and mathematical vocabulary of each unit

• detailed theory sections and worked examples to assist students in 

further understanding the mathematical methodologies

• helpful notes and sections with historical information, questions and 

problems to trigger students’ interest

• various sections with exercises with numerous graded activities

• assessment questions, review pages with activities covering the 

first and the second half of the book and sections that sum up the 

meanings of mathematical symbols, terms and concepts

Student’s  
Digital  

Resources 

For Teachers

For Students

Student’s
Book

Teacher’s  
Book

Teacher’s  
Digital  

Resources 

e-Workbook
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3 Decimals 
Decimal numbers are often 

used in our everyday life 

when we need more exact 

results. For example, most 

of the time when we weigh 

fruits, vegetables, or meat 

at the supermarket, we 

see a decimal number on 

the digital scale. Another 

example of the everyday 

usage of decimals is the 

money we need to buy 

various things, such as 

clothes, board games or 

cinema tickets. Generally, 

decimals are the most 

common numbers we use 

to measure or calculate 

length, distance, mass, 

cost, etc.

• decimal fraction

• digit

• numeral

• decimal place

• recurring decimal

Keywords

In this unit we will:

• Recognise decimal numbers.

• Recognise the place value of each digit in decimals.

• Compare and put decimals in ascending or 
descending order.

• Perform multiplication and division with decimals.

• Write fractions as decimals and vice versa.

• Solve word problems involving multiplication and 
division of decimals in di� erent contexts.

Learning Objectives

43

cover pages 

presenting the 

learning objectives 

and vocabulary of 

each unit

notes, tips and historical 

information texts that aim 

to remind, advise and help 

students learn and avoid serious 

mathematical mistakes 
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Like terms

In the algebraic expression 3x � y + 13xy + 4y2 � 4x + 18, the algebraic parts that 

are separated with the � or + sign, are called terms of this expression.

3x, �y, 13xy, 4y2, �4x and 18 are the terms of this algebraic expression.

The terms that don�t have variables are called constant terms.

18 is the only constant term of this algebraic expression.

Terms can be one variable, a product of two or more variables, constants or a 

product of constants and variables. 

The number that multiplies the variables of a term is called a coefficient.

The number 3 is the coefficient of the term 3x.

The number �1 is the coefficient of the term �y.

Terms that have exactly the same variable part are called like terms. All constant 

terms are also like terms. 

3x and �4x are like terms as the variable part of both terms is x.

The terms that have different variable parts are called unlike terms.

13xy and 4y2 are unlike terms.

We can only add or subtract like terms, but we can multiply or divide any type 

of term.

Note

When a variable has the 
negative sign without 
any number on its left 
side (like –y) it means 
that we have –1 times 
this variable. 

Example

3 Do the calculations.

(a) 4x + 7x       (b) 19y � 12y       (c) 3y · 6x       (d) 12y : 4x

Solution

(a) 4x + 7x = 11x 

(b) 19y � 12y = 7y

(c) 3y · 6x = 18yx

(d) 12y : 4x = 
12y
4x

 = 
3y
x

Note

To add or subtract 
like terms, we add 
or subtract their 
coefficients and keep 
the variable part the 
same. 

We can’t divide by a 
constant term equal 
to zero.

!

67

5

Example

1

5.1 Algebraic expressions

A variable is a symbol that we use to express an unknown quantity that may 

change. We usually use small letters from the Latin alphabet such as x, y, z, w, a, 

b, etc.

A mathematical expression is an algebraic or variable expression when it 

includes variables. Algebraic expressions may also have numbers, different types 

of operations, brackets, etc.

x + 3, 5 · y + 7, |w + 5|, x2 + 3 · x + 8, a � b

We can use algebraic expressions to express real-life problems.

All about maths

The Persian 

mathematician 

and astronomer 

al-Kwārizmī (around 

820 CE), is considered 

to be the father of 

algebra. The word 

‘algebra’ comes from 

the Arabic al-jabr. 

Al-Kwārizmī wrote a 

book named Al-Jabr 
wa-al-Muqabilah, 

which the branch of 

mathematics we call 

algebra comes from. 

The al-jabr operation, 

or completion, is 

the movement of a 

negative quantity 

from one side of an 

equation to the other 

side, changing its sign 

to positive. Al-Jabr 
wa-al-Muqabilah also 

included the number 

system based on 

Indian mathematics. 

Rewrite the phrases as algebraic expressions.

(a) Add 5 to x (b) The sum of x and y

(c) Subtract 4 from y (d) Four times x

(e) The product of a and b (f) Divide 8 by z

Solution

(a) x + 5     (b) x + y     (c) y � 4     (d) 4 · x or 4x     (e) ab     (f) 
8
z

 or 8 : z

Example

2

So, the algebraic expression for the cost of x chocolate bars is 0,80 · x.

When we write algebraic expressions, we usually don�t write the symbol · between 

a number and a variable or between variables. So, we can write 0,80 · x as 0,80x.

Evaluation of algebraic expressions

Evaluate the expressions, if x = 3, y = 4 and z = 5.

(a) 3x + 2 (b) 2x + 3y (c) 4x � z

Solution

(a) 3x + 2 = (3 · 3) + 2 = 11 (b) 2x + 3y = (2 · 3) + (3 · 4) = 18

(c) 4x � z = (4 · 3) � 5 = 7

A customer wants to buy some chocolate bars which cost $0,80 each. If 

she wants to buy 4 chocolate bars, she needs $3,20 (0,80 · 4 = 3,20). If 

she wants to buy 10 chocolate bars, she needs $8 (0,80 · 10 = 8). If she 

wants to buy x chocolate bars, she needs to pay 0,80 · x. 

Given an algebraic expression and the value of its variables, we can find the 

value of the algebraic expression.

Evaluate |x|+ 4|y|, given that x = 5 and y = 8.

|x|+ 4|y| = |5| + 4|8|= 5 + 4 · 8 = 37

66

Algebraic expressions5
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Maths as language 

x 2 3 = 5 x minus 3 is equal to 5

 2x + 3 = 11 2x plus 3 is equal to 11

232x = 24 minus 32x is equal to minus 4

2(7x 2 3) = 5 2 times 7x minus 3 is equal to 5

x
3  = 15 x over 3 is equal to 15

x f 3 x is less than or equal to 3

x < 21 x is less than minus 1 or less than negative 1

2 2 x > 0 2 minus x is greater than 0

2x > 4 2x is greater than 4

Unit at a glance

1
 

A linear expression is an algebraic expression in which each term can be constant, a single variable or a 

single variable multiplied by a coefficient. All variables should be raised to the power of 1.

Linear expressions: 2x + y 2 5, w + 
1
2

Non-linear expressions: x2 + 3, xy + w

2
 

A linear equation is an equation in which both sides contain only linear expressions.

Linear equations: 2x = 2 5, w + 
3
7

 = 0

Non-linear equations: z2 + 8 = zx, xy + w = 6

3
 

A fractional equation is an equation where one or more of the coefficients of the unknown variable is a 

fraction.
Fractional equation: 

1
2

 x + 4 2 x 2 2 

6
 = 0

4
 

Solving a linear equation means finding the value of the unknown quantity. We can check whether our 

answer is correct or not by replacing the variable in  the starting equation with the value we found. 

5
 

The mathematical equations that relate two or more variables and are always true are called formulas. We 

say that a is the subject of a formula if a is expressed in terms of other variables. When we find the value 

of the subject of a formula, we evaluate this subject.

6
 

Solving a word problem using an algebraic expression requires forming an equation and then solving it. 

When we solve a word problem, we should always check whether the answer we find is acceptable.

7  An inequality is a mathematical expression with two parts separated by an inequality sign. A linear 

inequality is an inequality in which both sides contain only linear expressions.

111

7

1  Solve the equations.

(a) 7x 2 4 = 2x + 21 (b) 9x = 24 2 x (c) 3x 2 18 = 216 (d) 10x 2 7 = 3x + 28

2  Solve the equations.

(a) 5(x 2 4) = 215 (b) 3(2x + 3) = 45 (c) 7(x 2 2) = 2(x + 3) (d) 4[2(x 2 3) + 5] = 12

3  Solve the equations.

(a) 
x

15 2 30 = 10 (b) 25 + x

20
 = 0

4  Given that A = B 2 C
B

, find the value of C, when A = 10 and B = 8.

5  Three consecutive integers have a sum equal to 63. Form an equation and find the three integers.

6  Jack is y years old. His brother is 2 years older than him. The sum of their ages is 24 years. 
How old is Jack?

7
 

Solve the linear inequalities.

(a) 2x g 18 (b) 5x f 135 (c) 3x 2 x > 
5
8

(d) 3x + 4x < 7 (e) 7x g 5(x + 2) (f) 3(2 + 2x) + 5(2 2 x) g 28

8
 

Solve the inequality 2(3x 2 4) < 20 + x and find the greatest possible integer value of x.

9
 

(a) Solve the inequality 12x + 4 > 2(x 2 2).
(b) Find the smallest possible integer value of x for which 3(2x + 9) > 5.

10  A rectangle has sides of (x + 1) cm and (2x + 3) cm.
(a)  Given that the perimeter is at least 40 cm, form an inequality and show that x g 5 1

3
.

(b)  If x is a prime number,

(i) find the smallest possible value of x.

(ii) find the perimeter of the rectangle for this value of x.

Exercises

More Exercises

1  The length of a rectangle is (2y + 3) cm and the breadth is 5 cm. If its area is 50 cm2, find y.

2  The equal sides of an isosceles triangle are each equal to twice the length of its third side. If its third 
side is y cm long and its perimeter is 30 cm, find the length of all the sides.

3  A pencil costs k cents and a ruler costs twice as much. The total cost of 15 pencils and 6 rulers is 
$4.05. Find the cost of a ruler and the cost of a pencil.

4  The heights of two bridges are (3h 2 2) m and (2h 2 1) m. The difference in height of the two 
bridges is 5 m. What is the value of h?

5  x is a positive whole number. When we subtract 6 from it and then multiply the result by 5, the 
answer is less than 10. Form a linear inequality in terms of x and find the values of x.110

Linear equations and inequalities7

Algebraic expressions5

Assessment

Read the questions carefully. For each question, 4 options are given. Circle the correct one.

1
 

Expand and simplify the expression 4(3t 2 2) + 5(2t + 4).
(a) 14t + 11 (b) 22t + 12 (c) 3t 2 20 (d) 6t 2 5

2
 

a · 0 equals                          .

(a) a (b) 1 (c) 0 (d) 3a 

3
 

Evaluate 23x 2 2y + 7 when x = 4 and y = 1.

(a) 17 (b) 21 (c) 33 (d) 37 

4
 

4(22k + 3l ) is equal to                          . 

(a) 8k + 12l (b) 38k + 12l (c) 38k 3 12l (d) 8k 3 12l

5
 

1 + 2x 2 y + 2 2 5x + 3 is equal to                          .

(a) 2 3 3x + y (b) 24 + 7x + y (c) 6 3 3x 3 y (d) 7x 3 y

6
 

2k + 3l 2 1 2 2k 2 3l + 5 is equal to                          .

(a) 2k + 6 (b) 6k 2 3l + 4 (c) 6 2 k 2 3l (d) 33k + 4

7
 

Evaluate 2Z 2 3 + 2w 2 3Z 2 5w when Z = 2 and w = 0.

(a) 5 (b) 3 (c) 211 (d) 2

8
 

Given the formula S = 
n(n + 1)

2
, find the value of S when n = 25.

(a) 125 (b) 225 (c) 169 (d) 325

9
 

Given that x = 4, y = 0 and Z = 3, find the value of 
x 2 y
3Z  + (xyZ)3.

(a) 
8

9
 (b) 

1

2
 (c) 

4

9
 (d) 2 4

9

10
 

Factorise 5x 2 5y + 5Z.

(a) 5(x · y · z) (b) 5(x 2 y 2 z)  (c) 5(x 2 y + z)  (d) 5(x · y + z)

76

assessment section 

for revision and 

consolidation

numerous 

graded activities

Review 1 - 6 

1  Represent the numbers on the number line.

(a) odd numbers between 16 and 25

(b) numbers smaller than 3

(c) numbers bigger than or equal to 10 and smaller than 20 

(d) 5, 9, 13 and 18

2  Complete the sentences.

(a) The absolute value of |247| is                     .

(b) The graph of quantities that are in inverse proportion is a                      line.

(c) 13,5% is equal to the decimal                     .

(d) The method of analysing a number into parts depending on the place values is called                     .

(e) The number 8 in 38 is called the                     .

3  Write the numbers in order using < or > signs.

(a) Ascending order: 7, 212, 4, 0, 6  

(b) Descending order: 4
10

, 4
5

, 1
2

, 3
4

, 17
20

   

(c) Ascending order: 3,313, 3,07, 3,309, 3,12, 3,6  

(d) Descending order: 6
10

, 6
7

, 6
11

, 6
8

, 6
9

  

4  Change mixed numbers into improper fractions, proper fractions into decimals and decimals into decimal 

fractions or vice versa.

(a) 5
4
7  =                                  (b) 0,096 =                                  (c) 7 3

10
 =                                 

(d) 725
1000

 =                                  (e) 
42
50

 =                                  (f ) 156
49

 =                                 

95

Review pages 
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8  
Factorise the algebraic expressions.   

Example

(a) 3x + 3xy + 3z = 3(x + xy + z)

(b) xy 2 ay + y = y(x 2 a + 1)

(a) 18x 2 18y + 18z = ______________________________________________________________________

(b) 26a + 13b 2 26c =  _____________________________________________________________________

(c) abc 2 ab 2 ca =  ________________________________________________________________________

(d) 3xz 2 6xy 2 x =  ________________________________________________________________________

(e) kl 2 lx + yl + la =  ______________________________________________________________________

(f) 3a 2 6ax + 12ay =  ______________________________________________________________________

(g) 4mn 2 16n + 12m =  ____________________________________________________________________

9  
Use factorisation and calculate.   

(a) 189 · 74 + 189 · 26 =  ___________________________________________________________________

(b) 255 · 995 + 255 · 5 =  ___________________________________________________________________

(c) 104 · 3 + 104 · 7 =  _____________________________________________________________________

(d) 252 · 34 + 252 · 66 =  ___________________________________________________________________

(a) 2(7p 2 q) + 3(p + 2q) = __________________________________________________________________

(b) 26x + 5[22x + 3(4 2 x)] = ________________________________________________________________

(c) 3[x(2 2 3y) + 5(4 2 xy)] = ________________________________________________________________

(d) 4x + [3x 2 x + 1 + 2(x 2 3)]= ______________________________________________________________

7  
Use known properties to simplify the algebraic expressions.   

Factorisation

Factorisation is the process of changing an algebraic 

expression to an equivalent in the form of a product of two 

or more factors.

We can use the distributive property to factorise an 

algebraic expression.

Tip

31

Algebraic expressions5

6  
Use the distributive property to expand the algebraic expressions.   

(a) 8(a + 3) =                                                                

(c) c(ab 2 b) =                                                                

(e) 26m(11n 2 k + 2p) =                                                                

(b) a(b 2 c) =                                                                

(d) 24(5k 2 7l) =                                                                

(f) 3x(y + 3z 2 w) =                                                                

(a) 16x 2 8 2 5x =  

(b) 9a 2 12 + 3a + 6 =  

(c) 5p 2 6q + 7p 2 2 =  

(d) y + x 2 3y + 4x =  

(e) 217x 2 4y + 32x + 3y =  

(f) 210m + 37n 2 13m 2 31n =  

(g) 3x 2 4y + 8z 2 9x + 3y 2 6z =  

(a) 11x 2 9x 2 5x =  

(b) 6ab + ab 2 8ab =  

(c) 25xy · 15ab =  

(d) 63kl : 9st =  

4  
Do the calculations.   

Example

(a) 3a + 9a = 12a

(b) 21k 2 17k = 4k

(c) 4x · 5y = 20xy

(d) 36t : 6s = 
36t
6s

 = 
6t
s

5  
Use known properties to simplify the algebraic expressions.   

Distributive property

a · (b + c) = (a · b) + (a · c)

a · (b 2 c) = (a · b) 2 (a · c)

30

E
x
p

lo
re

rs
! 
M

a
th

s
 1

, 
S

tu
d

e
n

t’
s
 B

o
o

k

207

Glossary

absolute frequency the number of times a class is confirmed during an experiment or a survey;  f

absolute value the distance of any number a from 0 on a number line; |a|

addend any number that we add

algebraic expression a mathematical expression that includes variables

altitude  a line segment that joins a vertex of a triangle to the opposite side and is 

perpendicular to this side

angle-side-angle test (ASA)  if two angles of a triangle and the side between them are equal to the 

corresponding parts of another triangle, then the triangles are congruent

ascending from the smallest to the greatest

associative property  for any numbers or variables, a, b and c, it is true that 

(a + b) + c = a + (b + c) and (a · b) · c = a · (b · c)

bar chart  an organised way to represent data by using rectangular bars proportional to 

the values that the bars represent

base (for exponents) the number that is multiplied many times by itself

bimodal a data set that has two modes

bisect divide into two equal parts

bisector  a ray with its end point on an angle¾s vertex that divides the angle into two 
equal parts

Cartesian coordinate system a grid used for determing the position of something on a plane

centre of mass the point where all three medians of a triangle meet

certain event an event that is absolutely certain to happen; it has probability of 1

circumcentre the point where all three perpendicular bisectors of a triangle meet

circumcircle the circle outside of a triangle that passes through all three vertices

class  a way to group data, each group may include just one data value or each 

group may contain many data values

coefficient the number that multiplies the variables of a term

commutative property  for any numbers or variables a and b it is true that 

a + b = b + a and a · b = b · a

concave (for polygons) having at least one interior angle greater than 180°

congruent being figures with exactly the same shape and size

consecutive one after the other, as they appear in order

constant  something that does not change; a term in an algebraic expression that 

doesn�t have variables

convex (for polygons) having all interior angles less than 180°

corresponding matching

detailed

glossary with

definitions

numerous activities
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Map of the units

Unit Theory sections Learning objectives Keywords

4
Exponents

 4.1 Introduction to 
exponents 

4.2 Decomposition 
using powers of 10 

4.3 Scientific notation

• Familiarise ourselves with terms or expressions 
such as exponent, base, number raised to the 
power of ..., etc.

• Use numbers written in specific notation that 
have base number 10 and are raised to natural 
exponents.

• Familiarise ourselves with positive, negative and 
zero exponents.

• Realise that any base, di� erent from zero, raised 
to 0 equals 1.

• Analyse numbers using powers of 10.

• Recognise scientific notation as an easy way to 
represent extremely big or small numbers.

• Solve problems using scientific notation.

• exponent

• power

• base

• decomposition

• scientific notation

5
Algebraic 

expressions

 5.1 Algebraic 
expressions 

5.2 Properties

5.3 Factorisation 
using the 
distributive 
property

• Realise that we can use letters to represent 
numbers or variables.

• Use given values for variables to evaluate 
algebraic expressions.

• Di� erentiate between like and unlike terms and 
realise what kind of calculations we can perform 
between them.

• Use commutative, associative, distributive and 
identity properties to simplify linear or more 
complex algebraic expressions with natural 
coe� icients.

• Realise that properties show us the correct way 
to do calculations and can be applied in both 
directions.

• Realise that the distributive property is useful 
for factorising and expanding linear expressions 
such as c(a + b), ka + kb, ax + bx + kya + kyb, etc.

• Use algebraic expressions to represent real-life 
problems, phrases or situations constructing 
suitable equations.

• variable

• algebraic 
expression

• term

• constant

• coe� icient

• like terms

• unlike terms

• identity property

• expand

• factorise

• factorisation

6
Coordinates 

and linear 
graphs

 6.1 The Cartesian 
coordinate system

6.2 Translations using 
vectors 

6.3 Graphs

6.4 Linear graphs 

6.5 Applications of 
graphs of linear 
equations

• Familiarise ourselves with the Cartesian 
coordinate system in two dimensions.

• Use ordered pairs to identify the position of a 
point on the coordinate plane.

• Use vectors to translate points or 2D shapes on 
the coordinate plane.

• Recognise direct and inverse proportion by 
making value tables or plotting ordered pairs on 
the Cartesian plane.

• Perceive graphs as the representation of the 
relation between two variables.

• Distinguish between graphs that represent 
direct and inverse proportion and use their 
features to answer questions.

• Apply real-life and mathematical problems to 
linear graph equations.

• Cartesian 
coordinate system

• x-axis
• y-axis
• origin
• quadrant
• plot
• intersection
• x-coordinate
• y-coordinate
• vector
• direction
• magnitude
• initial point
• terminal point
• translate
• translation
• image
• orientation
• graph
• infinite
• linear graph
• scale
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1  Write the numerals.

 (a) 38 hundredths  

 (b) 121 hundredths  

 (c) 243 hundredths  

 (d) 4 tens 3 ones 5 tenths 7 hundredths  

 (e) 11 tens 4 ones 9 tenths 5 hundredths  

 (f) 3 hundreds 8 ones 7 tenths 5 hundredths  

2  Complete the sentences. 

 (a) In 5890,73:

  (i) the digit 5 is in the                    place. It stands for                 .

  (ii) the digit 8 is in the                    place. Its value is                 .

  (iii) the digit 7 is in the                    place. It stands for                 .

  (iv) the digit 3 is in the                    place. Its value is                 .

 (b) In 85,43, the digit 3 is in the                    place.

 (c) In 329,41, the digit                    is in the hundredths place.

 (d) The value of the digit 8 in 812,47 is                   .

 (e) The digit 6 in 73,46 stands for                   .

3  Write the numerals.

 (a) 8 thousandths                            (b) 24 thousandths                           

 (c) 109 thousandths                            (d) 230 thousandths                           

 (e) 2419 thousandths                            (f) 4718 thousandths                           

Apply your knowledge 

Changing decimals into decimal fractions

3.2 Decimals and fractions

How we change a decimal into a decimal fraction depends on the number of 

decimal places it has. The denominators of decimal fractions are indices of 

10, so we write as many zeros as the number of decimal places each decimal 

number has.

0,9 = 
9
10

        0,11 = 
11

100
        0,451 = 

451
1000

        0,087 = 
87

1000
(1 decimal

place)

(2 decimal

places)

(3 decimal

places)

(3 decimal

places)

45

3

3.2 Decimals and 
fractions

Changing decimals into 
decimal fractions

• Draw Ss’ attention to the 
theory section Changing 
decimals into decimal 
fractions.

• Explain to Ss that changing 
a decimal into a decimal 
fraction depends on 
the number of decimal 
places it has and that the 
denominators of decimal 
fractions are indices of 10, so 
we write as many zeros as 
the number of decimal places 
each decimal number has.

• Have Ss study how we can 
write 0,9, 0,11, 0,451 and 
0,087 in the form of decimal 
fractions.

• Have Ss do the activities in the Apply your knowledge section.

Apply your knowledge

1   (a) 0,38 (b) 1,21 (c) 2,43 

(d) 43,57 (e) 114,95 (f) 308,75

2   (a)  (i) thousands, 5000  (ii) hundreds, 800  

(iii) tenths, 0,7  (iv) hundredths, 0,03 

 (b) hundredths 

 (c) 1 

 (d) 800 

 (e) 0,06

3   (a) 0,008 (b) 0,024 (c) 0,109 (d) 0,230 (e) 2,419 (f) 4,718
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3.1 Decimals

Decimals are numbers that have a whole number part and a fractional part. The 

fractional part of a decimal number comes after the whole part and the decimal 

point and always has a value smaller than one. 

The numbers 14,75, 1,041 and 0,00175 are decimals.

We can write a decimal number in the form of a decimal fraction.

When reading decimals, we first read the whole part, then the decimal comma, 

and finally we read each digit of the fractional part separately.  

Place value of decimals

Reading decimal numbers

All about maths

The number system 

we use in modern 

times was born in 

India. Al-Kwārizmī 

(around 820 CE) was 

a great mathematician 

and astronomer. He 

wrote a book that 

included this number 

system based on 

Indian mathematics. 

Later, through Arabic 

commercial activities 

this Hindu-Arabic 

number system also 

spread to the western 

world. In this number 

system we use zero (0) 

as a place holder and 

nine more digits, 1, 2, 

3, 4, 5, 6, 7, 8, and 9, to 

represent numbers. 

We call the different 

combinations of these 

ten digits, numerals.

  4,8 = 
48
10

  14,78 = 
1478
100

  215,105 = 
215 105

1000

4  7 8 5 , 6 8 4
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4000 or 

4 thousands

700 or 

7 hundreds

80 or 8 tens

5 or 5 ones

6 tenths or
6
10

8 hundredths or 8
100

4 thousandths or 4
1000

d
ec

im
al

 c
o

m
m

a

� How do we read 19,482?

nineteen comma four eight two

We can use a place value table to show the value of each digit in a decimal.

Tens Ones Tenths Hundredths Thousandths

1 9 , 4 8 2

Note

The decimal comma 
is the symbol that 
separates the whole 
from the fractional 
part.
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Decimals3

3.1 Decimals
• Draw Ss’ attention to the 

theory section Decimals.
• Explain to Ss that decimals 

are numbers that have a 
whole number part and a 
fractional part and that the 
fractional part of a decimal 
number comes after the 
whole part and the decimal 
point and always has a value 
smaller than one.

• Explain to Ss that the 
numbers 14,75, 1,041 and 
0,00175 are decimals and 
that we can write a decimal 
number in the form of a 
decimal fraction.

• Have Ss study how we can 
write 4,8, 14,78 and 215,105 in 
the form of decimal fractions.

All about maths

• Focus Ss’ attention on the 
section All about maths.

• Point out to Ss that the 
number system we use 
in modern times was 
born in India. Al-Kwārizmī 
(around 820 CE) was a 
great mathematician and 
astronomer. He wrote a book 
that included this number 
system based on Indian 
mathematics. Later, through 
Arabic commercial activities 
this Hindu-Arabic number 
system was also spread to 
the western world. In this 
number system we use zero 
(0) as a place holder and nine 
more digits 1, 2, 3, 4, 5, 6, 7, 8, 
and 9 to represent numbers. 

• Explain that the di� erent 
combinations of these ten 
digits are called numerals.

Place value of decimals

• Draw Ss’ attention to the 
theory section Place value of 
decimals.

• Explain to Ss that we can use 
a place value table to show the 
value of each digit in a decimal.

• Focus Ss’ attention on the place value table, and explain to Ss how 
we read a number in each place value.

Note

Point out to Ss that the decimal comma is the symbol that separates 
the whole from the fractional part.

Reading decimal numbers

• Draw Ss’ attention to the theory section Reading decimal numbers.
• Explain to Ss that when reading decimals, we first read the whole 

part, then the decimal comma and finally we read each digit of the 
fractional part separately.

• Ask Ss How do you read 19,482?

• Focus Ss’ attention on the place value table, and explain to Ss that 
we read the number 19,482 as nineteen comma four eight two.
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Example

1

2

Simplify the algebraic expressions. Which of the simplified expressions are 

not monomials? Explain your thinking.

(a) 2a2 ç 3b3 (b) 3p4 ç (24p6) (c) 2 1
4

x5y3 ç (2 2
5

x3y2)
(d) 16x2 : (24x) (e) 25a2b2 : (225b3a)

Solution

(a) 2a2 ç 3b3 = (2 ç 3) ç (a2 ç b3) = 6a2b3

(b) 3p4 ç (24p6) = [3 ç (24)] ç (p4 ç p6) = 212p4 + 6 = 212p10

(c) 2 1
4

x5y3 ç (2 2
5

x3y2) = [(2 1
4 ) ç (2 2

5 )] ç (x5 ç y3 ç x3 ç y2) = 
1
10

x8y5

(d) 16x2 : (24x) = 
16x2

24x
 = 

16
24  ç x2

x
 = 24x

(e) 25a2b2 : (225b3a) = 
25a2b2

225b3a
 = 

25
225 ç a2

a
 ç b2

b3  = 
1
5

 ç a ç 1
b

 = 
a

5b

 
a
5b

 is not a monomial as its variables a and b are connected through division.

Expand the algebraic expressions.

(a) (24x)(x2 + z 2 y3) (b) (a2 2 a)(a3 + a2) (c) (a + b + c)(x 2 y)

Solution

(a) (24x)(x2 + z 2 y3) = 24x ç x2 2 4x ç z + 4x ç y3 = 24x3 2 4xz + 4xy3

(b) (a2 2 a)(a3 + a2) = a2 ç a3 + a2 ç a2 2 a ç a3 2 a ç a2 

                           = a5 + a4 2 a4 2 a3 = a5 2 a3

(c) (a + b + c)(x 2 y) = a ç x 2 a ç y + b ç x 2 b ç y + c ç x 2 c ç y 

                             = ax 2 ay + bx 2 by + cx 2 cy

ac ad

bc bd

sum

a + b

a

b

c + d

c d

product

(a + b) · (c + d) = a · c + a · d + b · c + b · d

In the same way, we can visualise the geometrical representation of the 

distributive property with two brackets. 
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3.1 Monomials and polynomials

We know that an algebraic expression consists of terms that can be constants, 

single variables raised to any exponent or single variables multiplied by a 

coefficient and raised to any exponent.

� constant or a single variable in any natural exponent or the product of any 
combination of these is called a monomial. An algebraic expression which 

consists of the sum of two or more monomials with different variable parts is 

called a polynomial. For example, 2x3, 3ab2 and 2 1
2

xy3z are monomials, while 2x3 

2 3ab2 and 2 1
2

xy3z + xy 2 5x5z6 are polynomials. We consider monomials to be 

polynomials as well.

We use special vocabulary to name polynomials of two or three terms. A 

polynomial with two terms is called a binomial and a polynomial with three terms 

is called a trinomial.

To make calculations with polynomials, we apply the following properties.

Commutative property

a + b = b + a

a ç b = b ç a
Associative property

(a + b) + c = a + (b + c)

(a ç b) ç c = a ç (b ç c)

Distributive property

a ç (b + c) = a ç b + a ç c
(a + b) ç (c + d) = a ç c + a ç d + b ç c + b ç d

The distributive property converts a product to a sum and vice versa. We can 

geometrically represent, visualise and verify the equality between these forms of 

operating. To do so, we make rectangles with the proper sides.

We notice that the sum of the two rectangles' areas is equal to the combined 

rectangle's area.

a · b + a · c = a · (b + c)

Think deeper 

Is 3x−1
yz

2 a 

monomial?

b + c

product

aa

b c

sum

a
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Apply your knowledge 

Exercises

4  
Find the square roots.

(a) 9 = ________ (b) 36 = ________  (c) 81 = ________

(d) 144 = ________ (e) 289 = ________ (f) 324 = ________

5  
Estimate the values of the square roots.

(a) 8  (b) 26 (c) 90

1  
Simplify the expressions.

(a) 102 · 103 (b) 21 · 23 (c) 112 · 111 

(d) 313 : 311 (e) 92 : 90 (f) 171 : 171

2  
Use the laws of exponents to simplify the expressions.

(a) 52 : 51 · 50 · 53 (b) 133 · 132 : 133 (c) 243 : 240 · 241 : 242

3  
Write each number in exponent form to do the calculations.

(a) 49 · 4 (b) 25 · 81 (c) 27 · 8 

(d) 169 · 9 (e) 216 : 64 (f) 512 : 8

4  
Use the laws of exponents to simplify the expressions.

(a) (123)3 (b) (190)2  (c) (231)3 

(d) (862)3 (e) (413)0 (f) (1314)2

5  
Use the laws of exponents to simplify and calculate the value of the 

expressions.

(a) (63)2 : 62 (b) (83)3 : (83)2 (c) (2 · 3 · 4)3

Using tech in 
maths...

For further 
exploration into 
irrational square 
roots, you can visit 
geogebra.org and try 
construct the length 
of 8. Draw a square 
with side length 
2 cm (because 
22 + 22 = 8). Then 
draw one diagonal 
and measure its 
length. Use your 
calculator to find the 
value of 8. What do 
you notice?
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2
All about maths

René Descartes 

(31 March 1596 -

11 February 1650) 

was a French 

philosopher, 

mathematician 

and scientist. 

He worked 

in the Dutch 

Republic and 

was an important 

influence on 

modern philosophy 

and algebraic 

geometry. He 

wrote the book 

La Géométrie in 

1637, in which he 

showed equalities 

between geometric 

constructions 

and algebraic 

operations. In the 

17th century, he 

also introduced 

the term 'real 

numbers' that 

includes rational 

and irrational 

numbers, and 

distinguished them 

from the imaginary 

numbers, such as 

(−1).

When we multiply a natural number by itself, the product is a square number. The 

square root of a number is the factor of the number that when raised to the power 

of 2, gives the original number. We use the symbol     for square roots. We read 

16 as the square root of 16. 42 = 16, so the square root of 16 is 4, 16 = 4.

Using the definition of the square root, we notice that the square root of 32 is 

32 = 3, the square root of 52 is 52 = 5 and the square root of 0 is 0 = 0.

Squaring natural numbers produces perfect squares. Perfect squares have 

natural numbers as their square roots. These numbers are 1, 4, 9, 16, etc.

For every natural number x, the square root of x is always a positive number 

or zero and it is true that x2 = x.

Step 1:  Find the nearest perfect squares a and b to x and write all three of them 

in an inequality as a < x < b.

Step 2:  If a < x < b, then a < x < b, where a and b are natural numbers.

Step 3:  Estimate the value on a number line, depending on which perfect 

square x is closer to.

Example

Example

6

7

If we cannot find the exact value of the square root of a natural number x, 

which means it is not a perfect square, we can estimate it by:

Estimate the value of 54.

Solution

Number 54 is not a perfect square. The nearest perfect squares to 54 are 49 

and 64.

49 < 54 < 64

49 < 54 < 64

7 < 54 < 8

Since 54 is closer to 49, 54 is closer to 49 = 7.

546 7 8 9

Find the square roots.

(a) 4 (b) 121 (c) 2500 (d) 25 600

Solution

(a) 4 = 22 = 2 (b) 121 = 112 = 11

(c) 2500 = 502 = 50 (d) 25 600 = 1602 = 160

Note

We can easily come 
to a closer estimation 
of the square root of 
54 using a calculator. 
As the square root of 
54 is closer to number 
7, we calculate the 
square numbers of 
7,3 and 7,4 which 
are 53,29 and 54,76 
respectively. So, 

the value of 54 is 
between 7,3 and 7,4.

2.3 Square roots

All the numbers that have an infinite number of decimal digits without a repeating 

pattern are the irrational numbers. The set of all rational and irrational numbers is 

the set of real numbers.
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‘using tech in maths’ texts

that aim to help Ss become

familiar with technology
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Student’s  
Digital  

Resources 

COURSE FEATURES

5 LEVELS  up to C1  

For Teachers

For Students

Let’s Explore! Maths
Let’s Explore! Maths is a five-level series for secondary school built on the basis of a balanced 

progression of mathematical thinking in alignment with the Singapore Maths method and other 

international standards. This series is designed to ensure a deep understanding of mathematical 

concepts and skills, and to prepare students for success in various internationally recognised 

examinations. It teaches mathematics systematically, meets the requirements of the Singapore 

Maths Curriculum and helps students reach a level of mathematics awareness that facilitates their 

capabilities in everyday activities. 

The concepts and skills covered in Let’s Explore! Maths are based on the five pillars of Numbers & 

Algebra, Problem Solving, Measurement, Statistics & Probability, and Geometry.

C
O

M
P

O
N

E
N

T
S

Student’s 
Book

Teacher’s  
Book

Teacher’s  
Digital  

Resources 

• a detailed map of the Student’s Book and Teacher’s Book to help the 

teacher understand the structure of each book

• a map of the units that contains the theory sections, the learning 

objectives and the keywords of each unit

• a reduced version of the Student’s Book

• step-by-step guidelines for the corresponding theory section in the 

Student’s Book as well as for all the suggested teaching notes

• answers to Student’s Book, Review and Assessment activities

Workbook

• unit cover pages with short real-life introductions, the learning objectives 

and the mathematical vocabulary of each unit

• detailed theory sections

• worked examples to assist students in further understanding the 

mathematical methodologies

• helpful sections that help students avoid serious mathematical mistakes, 

give historical information related to each topic and/or ask questions that 

trigger students’ interest

• ‘Apply your knowledge’ sections with basic comprehension questions and 

activities 

• ‘Exercises’ sections with numerous graded activities 

• ‘More exercises’ sections with activities specifically designed to challenge 

students and extend their knowledge and problem solving skills

• ‘Maths as language’ sections that sum up the meanings of core 

mathematical symbols

• ‘Unit at a glance’ sections that summarise the core mathematical terms and 

concepts taught in each unit

• assessment questions at the end of each unit for revision and consolidation 

of the main mathematical concepts

• review pages with activities covering the first and the second half  

of the book

• glossary with age-appropriate definitions

• answers to all the activities included in the book
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In this unit we will:

• Comprehend the metric system of measurement for length, 

area, mass, capacity, volume and time.

• Recognise the imperial units of measurement for length, depth 

and distance.

• Record measurements using standard metric or imperial units.

• Convert measurements of the same system from one unit to 

another.

• Familiarise ourselves with the conversion of units from the 

metric to the imperial system of units and vice versa.

Learning Objectives

Measurement  
We measure the duration 

of an activity, we measure 

the distance between two 

places to estimate the 

time we need to reach a 

location, we measure the 

speed we travel by car, we 

weigh di� erent ingredients 

to make a cake, we look at 

the technical specifications 

of an electric light before 

we buy it, we check the 

weather forecast to learn 

about the temperature, 

etc. All these numbers are 

measurements that seem 

completely essential to our 

everyday life. But have you 

ever wondered if people 

around the world measure 

in the same way we do? 

Are all measurements the 

same?

• imperial system 

• inch 

• foot 

• yard 

• mile

• metric system

• conversion

Keywords

9
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Apply your knowledge 

6  Calculate the HCF for each pair of numbers.

 (a) 18 and 24

 

  

 (b) 26 and 130

 

 

7  Write the û rst û ve multiples of each number.
 (a) 3                                    (b) 5                                    (c) 8                                   

8  Write the multiples of 5 between 20 and 40.

  

9  Calculate the LCM for each pair of numbers. 

 (a) 18 and 60

  

  

 (b) 42 and 105

  

  

10  Write three common multiples of 4 and 8.

  

2.8 Square numbers and square roots

When we multiply a number by itself, the product is a square number.

42  we read as �square of 4� or �4 to the power of 2�  it means 4 × 4 = 16

52  we read as �square of 5� or �5 to the power of 2�  it means 5 × 5 = 25

62  we read as �square of 6� or �6 to the power of 2�  it means 6 × 6 = 36

Squaring integers produces perfect squares. So, a perfect square is the product 

of two identical integers. For example, the numbers 16, 25 and 36 are perfect 

squares. 

� What is a square root?

The square root of a perfect square is the positive integer before squaring it. 

Square roots can be positive numbers or zero as :0 = 0.

Note

When we multiply a 

number by itself, we 

square the number. 

25 is the square of 

5 and −5 but only 5 

is the square root of 

25 as square roots 

can’t be negative 

numbers.

!
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2

Find the LCM of 3 and 6.

Solution

Multiples of 3 are 3,  6 , 9, 12, 15, �

Multiples of 6 are  6 , 12, 18, 24, �

The common multiples of 3 and 6 are 6, 12, �

The lowest common multiple of 3 and 6 is 6.

2.7  Common multiples and the lowest 

common multiple

Method 1: Using prime factorisation

 18 =  2  ×  3  ×  3

 45 =          3  ×  3  ×  5

 15 =                  3  ×  5

 

          2  ×  3  ×  3  ×  5

Therefore, the lowest common multiple of 18, 45 and 15 is 90.

Method 2: Using repeated division

 2      15,      18,       45

 3      15,        9,       45

 3        5,        3,       15

 5        5,        1,         5

  1,  1, 1

 LCM is 2 × 3 × 3 × 5 = 90

Therefore, the lowest common multiple of 15, 18 and 45 is 90.

Example

10

We can use prime factorisation or repeated division to û nd the LCM of two or 
more numbers.

Find the LCM of 18, 45 and 15.

Find the lowest common multiple of 2 and 3.

 Multiples of 2 are 2, 4,  6 , 8, 10, 12, 14, 16, 18, �

 Multiples of 3 are 3,  6 , 9, 12, 15, 18, �

 The common multiples of 2 and 3 are 6, 12, 18, �

 The lowest common multiple of 2 and 3 is 6.

A number that is a multiple of two or more numbers, is called a common 

multiple.

The lowest common multiple (LCM) of two or more numbers is the smallest 

multiple that all numbers have in common.

Think deeper 

A toy robot has 3 

di� erent coloured 

lights. The red one 

lights up every 2 

minutes, the yellow 

every 3 minutes and 

the blue every 4 

minutes. At 8.00 p.m., 

all 3 lights lighted up 

together at the same 

time. What time will 

they light up together 

again?
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Factors and multiples2

cover pages 

presenting the 

learning objectives 

and vocabulary of 

each unit

‘Think deeper’

sections with questions and 

problems to trigger students’ 

interest

notes, tips 

and historical 

information 

texts that aim 

to remind, 

advise and 

help students 

learn and 

avoid serious 

mathematical 

mistakes 
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1  Three diû erent bulbs light up at diû erent times. Bulb A lights up every 20 seconds. Bulb B lights up 
every 54 seconds. Bulb C lights up every 1 minute 15 seconds. If all three bulbs û rst û ash together 
at 07:30, û nd the time when the bulbs û ash together again.

2  A man sold lollipops at 40 cents each. He used all the money from selling the lollipops to buy 
several bottles of mineral water which cost 70 cents per bottle. Find the lowest number of lollipops 
he could have sold.

3  Find the value of the digit k if the number 14 k95 is divisible by 11.

More Exercises

1
 

The factors of a number divide the number exactly.

2
 

Prime numbers are numbers which have exactly two factors, the number 1 and the number itself. 1 is 

not a prime number.

3
 

Prime factorisation is the method of expressing a number as the product of its prime factors.

4
 

The HCF is the largest common factor among all the common factors of two or more numbers.

5
 

Multiples of a number are produced by multiplying the number by positive integers.

6
 

The LCM is the smallest common multiple among all the common multiples of two or more numbers.

7
 

When we multiply a number by itself, the product is a square number. Squaring integers produces 

perfect squares. The square root of a perfect square is the absolute value of the integer before 

squaring it.

8
 

When we multiply a number three times by itself, the product is a cube number. The cube root of a 

cube number is the integer before it is multiplied by itself three times. 

9
 

Useful properties: For any numbers a, b and for n b 0 and m b 0, it is true that: 
an 

× bn = (a × b)n and an×m = (an)m.

Unit at a glance

Maths as language

32 square of 3 / 3 to the power of 2 / 3 squared

43 cube of 4 / 4 to the power of 3 / 4 cubed

9 square root of 9

8 cube root of 8
3
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1  The Olympic Games are held in the years that are multiples of 4. Give the 
years in which the next three consecutive Olympic Games were held after 
the year 2000.

2  Factorise each number into a product of its prime factors.

 (a) 90           (b) 198           (c) 294           (d) 1089           (e) 3087

3  Write the HCF for each group of numbers.
 (a) 147 and 294 (b) 30, 48 and 72 (c) 132, 390 and 212

4  Write the LCM for each group of numbers. 
 (a) 16, 24 and 32 (b) 54, 72 and 162 (c) 126, 168 and 567

5  Find the square root of the numbers using prime factorisation.
 (a) 1024 (b) 1521 (c) 4225 (d) 5929

6  Find the cube root of the numbers using prime factorisation.
 (a) 729 (b) 2744 (c) 3375 (d) 5832 

7
 

Find the diû erence between the û rst two perfect squares that end with the 
digit 899.

8
 

There are two metal bars of length 72 cm and 96 cm. Short bars of equal 
length are cut from both metal bars. Find the largest possible length of 
each short bar.

9
 

4 clocks ring at intervals of 6, 11, 15 and 24 minutes respectively. If they 
ring together at 5 p.m. on a Tuesday, when will they next ring together 
again?

10
 

Find the HCF and the LCM of the following, giving your answers as a 
product of prime factors in index notation.

 (a) 22 × 33 and 23 × 32 × 5                   (b) 22 × 33 × 7 and 23 × 32 × 5

11
 

Find the smallest possible integer which can be divided by 2, 5, 6 and 8.

12
 

Express 2880 as the product of its prime factors in index notation.

13
 

Two numbers are greater than 15 and smaller than 25. Given that their 
HCF is 1 and their LCM is 391, û nd the two numbers.

14
 

During the students_ û rst day at school, the school shared 825 books, 495 
pencils and 660 erasers equally between the students. Find the largest 
possible number of students at school that day.

Exercises
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Read the questions carefully. For each question, 4 options are given. Circle the correct one.

1
 

What is the HCF of 63, 105, 42 and 294?
 (a) 20 (b) 21 (c) 22 (d) 23

2
 

What is the LCM of 216 and 144?
 (a) 354 (b) 495 (c) 432 (d) 583

3
 

What is the square root of 8649?
 (a) 93 (b) 94 (c) 95 (d) 96

4
 

What is the cube root of 3375?
 (a) 13 (b) 19 (c) 16 (d) 15

5
 

How many factors does the number 99 have?
 (a) 6 (b) 7 (c) 8 (d) 9

6
 

Which number is prime?
 (a) 25 (b) 58 (c) 47 (d) 93

7
 

Which are cube numbers between 150 and 1000?
 (a) 216, 343, 2500, 3600 (b) 216, 343, 512 (c) 169, 225, 324 (d) 289, 324, 361

8
 

Which are the common factors of 27 and 42?
 (a) 2, 3 (b) 3, 7 (c) 1, 3 (d) 3, 9

9
 

What is the û rst common multiple of 6 and 8?
 (a) 42  (b) 36 (c) 56 (d) 24

10
 

What is the product of the HCF and LCM of 24, 45 and 75?
 (a) 5400 (b) 3600 (c) 1800 (d) 2500

11
 

What is ::7056 in index notation?
 (a) 3 × 5 × 7 (b) 23 × 52 × 7 (c) 22 × 3 × 7 (d) 2 × 33 × 7

Assessment
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assessment section 

for revision and 

consolidation

numerous 

graded activities

brief summary 

of the unit 

191

Glossary

abbreviation  a brief way to write something 

absolute value  the distance of any number a from 0 on a number line; |a|

adjacent angles  two angles that have the same vertex, one common side and nothing else in 

common

algebraic expression  a mathematical expression that includes variables

alternate angles  a pair of equal angles formed between two parallel lines and a transversal with 

the angles on opposite sides of the transversal line that crosses the parallel lines

approximation  an answer we get by rounding numbers up or down either before calculating or 

after calculating

ascending  from the smallest to the greatest

associative property  for any numbers or variables, a, b and c, it is true that (a + b) + c = a + (b + c) 

and (a × b) × c = a × (b × c)

bar chart  an organised way to represent data by using rectangular bars proportional to the 

values that the bars represent 

bisect  to cut something into two equal parts

bisector (of an angle)  a ray with its end point on the angle�s vertex that divides an angle into two parts 

equal in value

class  a way to group data, each group may include just one data value or each group 

may include an interval of data values

coeû  cient the number that multiplies the variables of a term

column a part of a table where people vertically write numbers, words, etc.

*combine  to join two or more things or ideas together

commutative property  for any numbers or variables a and b it is true that a + b = b + a and a × b = b × a

complementary angles  two angles that have a sum of 90°

complete angle an angle equal to 360°

*complex  not simple, having variables related in complicated ways 

concave  being a polygon that has at least one interior angle greater than 180°

*concept  an idea 

consecutive  one after the other, as they appear in order

constant  something that does not change; a term in an algebraic expression that doesn't 

have variables

*context  the environment or situation in which something occurs 

conversion  the process of changing something into something else

convex  being a polygon that has all the interior angles less than 180°

detailed 

glossary with 

definitions 
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5  
Write the equivalent recurring decimals.   

6  
Put <, > or = in the boxes to compare.   

Recurring decimals 

There are fractions equivalent to decimal numbers that have a repeated pattern of

numbers in their decimal part. These decimals are called recurring decimals.

Example

(a) 1
3

 = 1 ÷ 3 = 0.333... = 0.3Û

(b) 7
12

 = 7 ÷ 12 = 0.5833... = 0.583Û

(a) 1
6

 =  

(b) 4
9

 =  

(c) 7
9

 =  

(d) 5
11

 =  

(e) 5
27

 =  

(a) 17.56  1.756

(d) 72.450  72.45

(b) 46.9  46.6

(e) 909.9  99.99

(c) 88.88  88.088

(f) 101.8  10.18

7  
Write the numbers in ascending order.   

(a) 0.189, 0.1189, 0.1891, 0.1198, 0.198 

  

(b) 0.345, 0.0345, 0.3054, 0.3405, 0.05 
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1  
Write the numerals.   

2  
Write the equivalent decimal fractions.   

3  
Write the equivalent decimals.  

4  
Write the equivalent decimals.   

(a) 54 hundredths  

(b) 367 hundredths  

(c) 459 thousandths  

(d) 13 tens 5 ones 6 tenths 2 hundredths  

(e) 21 tens 7 ones 4 tenths 1 hundredth 3 thousandths  

(f) 8 hundreds 6 ones 9 tenths 4 hundredths  

(a) 0.06 =                  (b) 0.23 =                  (c) 0.749 =                 

(d) 0.003 =                  (e) 0.048 =                  (f) 0.815 =                 

(a) 
6
30

 =                  (b) 
7
28

 =                  (c) 
43
100

 =                 

(d) 
4
5

 =                  (e) 
62

1000
 =                  (f) 

9
8

 =                 

Example

(a) 3
10

 = 0.3

(b) 6 99
100

 = 6.99

(c) 3 125
1000

 = 3.125

(a) 1
1
10

 =  ________________________________

(c) 3
65
100

 =  _______________________________

(e) 10
41

1000
 =  _____________________________

(g) 25
410

1000
 =  _____________________________

(b) 1
7

10
 =  _________________________________

(d) 9
47
100

 =  ________________________________

(f) 12
85

1000
 =  ______________________________

(h) 31
287
1000

 =  ______________________________

We first change mixed 

numbers to improper 

fractions and then to 

decimal numbers.

Tip
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Review 1 - 6 

1  Represent the numbers on the number line.

(a) odd numbers between 16 and 25

(b) numbers smaller than 3

(c) numbers bigger than or equal to 10 and smaller than 20 

(d) 5, 9, 13 and 18

2  Complete the sentences.

(a) The absolute value of |�47| is            .

(b) The number             is the only even prime number.

(c) 13.5% is equal to the decimal            .

(d) The digit 8 in the number 0.00829 is its             signiû cant û gure.

(e) The algebraic expression 56x + 31y has             constant term(s).

3  Write the numbers in order using < or > signs.

(a) Ascending order: 7, 212, 4, 0, 6  

(b) Descending order: 4
10

, 4
5

, 1
2

, 3
4

, 17
20

   

(c) Ascending order: 3.313, 3.07, 3.309, 3.12, 3.6  

(d) Descending order: 6
10

, 6
7

, 6
11

, 6
8

, 6
9

  

4  Change mixed numbers into improper fractions, proper fractions into decimals and decimals into decimal 

fractions or vice versa.

(a) 5
4
7

 =                                  (b) 0.096 =                                  (c) 7
3
10

 =                                 

(d) 725
1000

 =                                  (e) 
42
50

 =                                  (f ) 156
49

 =                                 

5  Complete the number sentences.

(a) 232 3 (                   ) + 11 = 223 (b) 24 × (261) × (                   ) = 732

(c) 72 ÷ (29) × (                   ) × (22) = 264 (d) 43 3 12 × (23) + (                   ) = 213

6  Read the sentences and write Yes or No.

(a) 
1
2

 l is equal to 300 ml of 1000 ml expressed as a fraction.  

(b) 12 is a common multiple of 36 and 60.  

(c) §he decimal 3.59595958 is a recurring decimal.  

(d) The number 16 742 rounded to 3 signiû cant û gures is 16 700.  
99

7  Write the HCF and the LCM of the numbers.

(a) 42 and 54 (b) 84 and 240

8  Use prime factorisation to û nd the square and the cube root of the number 4096.

9  Round oû  the numbers.

(a) 7.45196 corrected to 3 decimal places                      

(b) 28 306 corrected to 2 signiû cant û gures                      

(c) 4 195 280 corrected to the nearest thousand                      

(d) 903.705 corrected to the nearest whole number                      

10  Evaluate the expressions, if x = 12 and y = 39.

(a) 10x + 
y

3  =                                                               

(b) � (9|x| + 24|y|) =                                                               

11  Use known properties to simplify the algebraic expressions.   

(a) 25x � 3y + (42y � 19x) =                                                                                                                        

(b) 5
14

a 2 3
17

y + 
18
28

a =                                                                                                                        

(c) 54x
9xyz

 =                                                                                                                        

(d) �6(y + 11) 2 2(y � 35) =                                                                                                                        

12  Do the calculations.

(a) �15.05 × 9.46 =                                                                                                                        

(b) [25 ÷ (�5)] × (38 + 72) =                                                                                                                        

(c) 6 � 
4
5

 + [
3
7

 × (�2)] =                                                                                                                        

100
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2.6 Multiples

� What is a multiple?

A multiple of a natural number is produced by multiplying the number by a 

whole number. Multiples of a number are always greater than or equal to the 

number.

A multiple of the number 2 is a number that can be divided exactly by 2.

2, 4, 6, 8, 10, � are multiples of 2.

 1 × 5 = 5

 2 × 5 = 10

 3 × 5 = 15 The û rst six multiples of 5 are 5, 10, 15, 20, 25, and 30.
 4 × 5 = 20

 5 × 5 = 25

 6 × 5 = 30

The numbers 5, 10, 15, 20, � are called the multiples of 5.

Example

8

9

Write the û rst four multiples of 4.

Solution

  1 × 4 = 4

  2 × 4 = 8

  3 × 4 = 12

  4 × 4 = 16

The û rst four multiples of 4 are 4, 8, 12, 16.

Check if 20 is a multiple of:

(a) 3

(b) 5

Solution

(a) 20 ÷ 3 = 6 r2  A division with remainder

 Therefore, 20 is not a multiple of 3.

(b) 20 ÷ 5 = 4  A division with no remainder

 Therefore, 20 is a multiple of 5.

Note

Every number is a 
multiple of 1.

Think deeper 

How many multiples 

of a number can 

you find?
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2.6 Mul itples

• Draw S s ’ attention to the theory section Multiples.
• Ask Ss  What is a multiple?

• Explain to Ss that a multiple of a number is produced by 
multiplying the number by a whole number and that multiples of a 
number are always greater than or equal to the number.

• Explain to Ss that a multiple of the number 2 is a number that can 
be divided exactly by 2 (2, 4, 6, 8, 10, …).

Note

Point out to Ss that every number is a multiple of 1. 

• Have Ss   study the first six multiples of 5.

Using tech in maths…

Encourage Ss to learn more 
about factors by visiting the 
website http://www.math.
com/school/subject1/lessons/
S1U3L1GL.html 

• Have Ss study the exa mples 
of this section, and explain to 
Ss how we find the first four 
multiples of 4 and how we 
check if 20 is a multiple of 3 
and 5.

Think deeper

• Ask Ss How many multiples 

of a number can you find? 
(We can find an infinite 
number of multiples of any 
number, which means that 
the number of multiples of 
any number is extremely 
large.).

• Allow Ss some time to think 
about their answers.

• Encourage Ss to express their 
opinions, and initiate a short 
discussion in class.

43
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2.5 Common factors and the highest common factor

� What is a common factor? 

A common factor of two or more numbers is a whole number that exactly 

divides all the numbers.

The highest common factor (HCF) of two or more numbers is the largest 

whole number that exactly divides all the numbers.

We can use the prime factorisation method to û nd the HCF of two or more 
numbers. 

   The factors of 6 are    1  ,   2  ,   3  ,   6 .      

   The factors of 18 are  1  ,   2  ,   3  ,   6  , 9 and 18.

Common factors of 6 and 18 are 1, 2, 3 and 6.

The highest common factor of 6 and 18 is 6.

Find the HCF of 24, 36 and 48.

Solution

Example

7

Method 1: Using prime factorisation

 24 = 2 × 2 × 2 × 3

 36 = 2 × 2 × 3 × 3

 48 = 2 × 2 × 2 × 3 × 2

         2 × 2 × 3 = 12

 Therefore, the highest common factor of 24, 36 and 48 is 12.

Method 2: Using repeated division

    2     24,     36,     48

   2     12,     18,     24

   3        6,       9,     12

             2        3        6

 HCF is 2 × 2 × 3 = 12

 Therefore, the highest common factor of 24, 36 and 48 is 12.

Note

All numbers always 
have number 1 as a 
common factor.
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2.5 Co mmon factors 
and the highest 
common factor

• Draw S s’ attention to the 
theory section Common 
factors and the highest 
common factor.

• Ask Ss  What is a common 

factor?

• Explain to Ss that a common 
factor of two or more 
numbers is a whole number 
that exactly divides all the 
numbers. 

Note

Point out to Ss that all numbers 
always have number 1 as 
common factor.

• Explain to Ss that the highest 
common factor (HCF) of 
two or more numbers is 
the largest whole number 
that exactly divides all the 
numbers and that we can use 
prime factorisation method to 
find the HCF of two or more 
numbers.

• Focus  Ss’ attention on 
the factors of 6 and 18, 
and explain to Ss that the 
common factors of 6 and 
18 are 1, 2, 3 and 6 and the 
highest common factor of 6 
and 18 is 6.

• Have Ss study the example 
of this section, and explain 
to Ss how we find the HCF 
of 24, 36 and 48 using prime 
factorisation or repeated 
division.

42
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detailed map with 

useful information 

for the teacher 

reduced form of 

the Student’s Book 

included in the 

Teacher’s Book

Map of the units

Unit Theory sections Learning objectives Keywords

1
Integers

 1.1 The Number system 
1.2 Number line 
1.3 Single operations with 

integers 
1.4 Absolute value 
1.5 Combined operations of 

integers 
1.6 Laws of the four operations
1.7 Calculations with a 

calculator 

• Recognise natural or whole 
numbers and integers.

• Recognise the place value of each 
digit in integers.

• Determine the position and order 
of integers on a number line.

• Perform addition, subtraction, 
multiplication and division with 
integers.

• Understand the properties and 
the order of the four operations.

• Solve word problems involving 
integers in di� erent contexts.

• Apply logical reasoning and 
critical thinking to mathematical 
concepts.

• Estimate the result of combined 
operations before calculating with 
a calculator.

• natural number
• integer
• consecutive
• opposite integer
• inequality sign
• absolute value
• evaluate
• commutative 

property
• associative 

property
• distributive 

property

2
Factors and 

multiples

 2.1 Factors 
2.2 Prime numbers 
2.3 Prime factors 
2.4 Prime factorisation 
2.5 Common factors and highest 

common factor 
2.6 Multiples 
2.7 Common multiples and 

lowest common multiple 
2.8 Square numbers and square 

roots 
2.9 Cubes numbers and cube 

roots 

• Recognise prime numbers.
• Understand the meaning of prime 

factors and prime factorisation.
• Express the prime factorisation 

of a number in the form of index 
notation.

• Find the Highest Common Factor 
(HCF) and the Lowest Common 
Multiple (LCM) of two or more 
numbers applying di� erent 
methods.

• Find square numbers, cube 
numbers as well as square 
and cube roots using prime 
factorisation.

• expression
• process
• factorisation
• quotient
• highest common 

factor (HCF)
• lowest common 

multiple (LCM)
• square number
• perfect square
• identical
• square root
• index
• cube number
• cube root

3
Fractions

 3.1 Fractions
3.2 Comparing fractions
3.3 Mixed numbers and 

improper fractions 
3.4 Addition and subtraction of 

fractions and mixed numbers 
3.5 Multiplication and division of 

fractions and mixed numbers 
3.6 Fraction of a quantity
3.7 Division of fractions and 

mixed numbers 
3.8 Expressing one quantity as a 

fraction of another
3.9 Operations with positive and 

negative fractions
3.10 Percentages 
3.11 Word problems with 

percentages

• Recall what a fraction is and 
recognise the numerator and 
denominator.

• Recall proper fractions, improper 
fractions and mixed numbers and 
conversions between them.

• Do calculations with fractions and 
mixed numbers.

• Realise the link between fractions, 
decimals and percentages.

• Write fractions and decimals as 
percentages and vice versa.

• Recognise percentages greater 
than 100%.

• numerator
• denominator
• proper fraction
• equivalent fraction
• ascending
• descending
• mixed number
• improper fraction
• divisor
• inverse
• percentage
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‘using tech in maths’ texts that aim to help

Ss become familiar with technology

worked examples
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1

Note

The rules for division 

of real numbers come 

from the rules for 

multiplication of real 

numbers but with b ≠ 0.

Note

We apply the 

BODMAS rule. 

First perform any 

calculations inside 

the brackets and 

evaluate the powers, 

then perform all 

multiplications and 

divisions working 

from left to right, 

and lastly perform 

all additions and 

subtractions working 

from left to right.

Division of real numbers

(+) ÷ (+) = (+) The division of two positive real numbers is a positive real number.

(2) ÷ (2) = (+) The division of two negative real numbers is a positive real number.

(+) ÷ (2) = (2)     

(2) ÷ (+) = (2) 
The division of a positive and a negative real number is a negative 

real number. 

Rules for signs

Division is the opposite operation of multiplication. We can rewrite a division 

as multiplication by changing the sign �÷� into �×� and then inverting the divisor. 

Two real numbers a and b, with b b 0, are reciprocal numbers, when the product

of these numbers is equal to 1 that is, a × b = 1 or a = 
1
b

.

For example, 
2
3  is the reciprocal of 

3
2 , because 

2
3  × 

3
2  = 1.

So, we can write 16 ÷ 2 as 16 × 
1
2

, because 
1
2

 is the reciprocal of 2. 

Rules for division of two real numbers

We cannot divide 

by 0.!

(+a) ÷ (+b) = (+a) × (+ 1
b

)

(2a) ÷ (2b) = (2a) × (2 1
b

)

(+a) ÷ (2b) = (+a) × (2 1
b

) 

(2a) ÷ (+b) = (2a) × (+ 1
b

)

Solution

(a) 2 × (24) = 28
(b) 210 × (22) = 20
(c) (27) × (23) × (22) = 21 × (22) = 242
(d) 5 × (24) × (28) = 220 × (28) = 160

(e) (22
2
3

) × (24) + (2 7
4

) × 
1
3

 = 
32
3

 + (2 7
12

) = 
121
12

(f) 21
1
4

 2 (2 1
2

)  × 
1
3

 + (22)3  = (2 5
4

 + 
1
2

) × 
1
3

 + (28)   = 2 3
4

 × (2 
23
3

) 

= 
69
12

 = 
23
4

(g) 2(8 2 2 × 9) 2 [5 × (27) + (3 2 6 × 2)]  = 2(8 2 18) 2 [235 + (3 2 12)] 
 = 2(210) 2 (235 2 9) 
= 10 2 (244) = 10 + 44 = 54

(h) ( 3
4

 2 5
2

 + 1) × ( 9
8  2 1) = 2 3

4
 × 

1
8  = 2 

3
32
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Real numbers and operations1

1.4 Multiplication and division of real numbers

Multiplication of real numbers

Rules for signs

(+) × (+) = (+) The product of two positive real numbers is a positive real number.

(2) × (2) = (+) The product of two negative real numbers is a positive real number.

(+) × (2) = (2)     

(2) × (+) = (2) 

The product of a positive and a negative real number is a negative 

real number. 

Note

We can write −(−2) 

as (−1) × (−2) = 2 , 

which is a positive 

real number.

We can write 

(−2) × (−2) as (−2)2, 

which is a positive 

real number.

We can write 

(−2) × (−2) × (−2) 

as (−2)3, which is a 

negative real number.

Example

5 Calculate the products.

(a) 2 × (24) (b) 210 × (22)

(c) (27) × (23) × (22) (d) 5 × (24) × (28)

(e) (22
2
3 ) × (24) + (2 7

4 ) × 
1
3

 (f) 21
1
4

 2 (2 1
2 )  × 

1
3

 + (22)3

(g) 2(8 2 2 × 9) 2 [5 × (27) + (3 2 6 × 2)] (h) ( 3
4

 2 5
2

 + 1) × ( 9
8  2 1)

(+a) × (+b) = +(a × b)

(2a) × (2b) = +(a × b)

(+a) × (2b) = 2(a × b)

(2a) × (+b) = 2(a × b)

Rules for multiplication of two real numbers

3  
Do the calculations.

 (a) 226 2 (21) = (b) 2 
5
2

 2 (2 1
2 ) =

 (c) 24 2 (2 2
5 ) = (d) 21 5

6
 2 2 2

3
 =

 (e) |29 2 1| 2 |25| 2 |7 2 (28)| = (f ) 2(22 2 8) 2 (+4) + (27 + 3) 2 (26) =

10

By using Pythagoras9 theorem, we can û nd the length of the unknown side of a 
right-angled triangle.

The area of the biggest square is equal to the sum of the areas of the two other 
squares. So,

32 cm2 42 cm2 52 cm2+ =

Finding the length of an unknown side of a right-angled 

triangle

For any right-angled triangle, it is true that the square of the hypotenuse 
is equal to the sum of the squares of the two other sides of the triangle. 
For ·ABC, where ""A = 90°, it is true that a2 = b2 + c2, where a is the 

hypotenuse of the triangle.

Pythagoras� Theorem 

Example

1 In ·ABC, ""A = 90°, AB = 6 cm and AC = 8 cm. Find the length of BC.

Solution·ABC is right-angled so we can use Pythagoras9 theorem.
      BC 2 = AB 2 + AC 2

      a2 = c2 + b2

      a2  = 62 + 82

      a2  = 36 + 64

      a2  = 100

      a  = :100
      a  = 10 cm

 So, the length of BC = 10 cm.

C

B

A 8 cm

6 cm

Note

The length of a side 
of any 2D shape 
is measured as a 
positive number. 
So, when we apply 
Pythagoras’ theorem 
to a triangle, the 
square root of a 
squared side length 
is positive.

Note

A theorem is a 
general statement, 
based on other 
simpler true 
statements (e.g. 
simpler general 
statements or basic 
accepted ideas and 
rules). Mathematical 
theorems are proved 
sentences based on 
valid mathematical 
sentences.

Note

We know that for any 
number x, it is true 
that: √x2 = |x|. 
So, for the length of 
side a of the triangle 
where a2 = 100,
it is true that 
√a2 = √100, so 
|a| = 10 or a = 10.
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7.1 Pythagoras’ theorem

The left û gure below shows a right-angled ·ABC, the side AC, which is opposite 
the right angle ""B, is the hypotenuse. The hypotenuse is the longest side of a 
right-angled triangle.

We can name the sides of a triangle by the lower case letter of its opposite angles.

The hypotenuse of the ·ABC is c or AB.

A

op
pos

ite

hypotenuse

B C

opposite

hypotenuse

B

A

C

The side opposite ""A is a.
The side opposite ""B is b.
The side opposite ""C is c.

A

B Ca

c
b

·ABC has sides AB = 3 cm, AC = 4 cm and BC = 5 cm. We use the length of each 
side to construct three squares outside the triangle. 

All about maths

Pythagoras of 

Samos (570 – 495 

BCE) was a Greek 

philosopher. 

He made many 

mathematical 

and scientific 

discoveries, such 

as Pythagoras¾ 

theorem, the 

Theory of 

Proportions, etc. 

He influenced 

Plato and Aristotle, 

he said that 

the Earth has a 

spherical shape 

and divided the 

earth into five 

climatic zones.

Pythagoras’ theorem
Using tech in 
maths...

For further exploration 
you can visit 
geogebra.org and 
try to construct a 
right-angled triangle 
with ""A = 90° and 
sides AB = 3 cm, 
BC = 5 cm and 
AC = 4 cm. Then 
make a right-angled 
triangle with ""A’ = 
90° with sides double 
the length. Then 
repeat the procedure 
with the sides 
multiplied by 3, 4, etc. 
What do you notice?

A

5 cm
4 cm3 cm

25 cm2

16 cm2

9 cm2

B C
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• Focus Ss’ attention on the first graph, and explain to Ss that 

the axis of symmetry can be found by calculating the mean of 

the x-coordinates of two points of the function with the same 

y-coordinate, since the perpendicular distances from each point to 

the axis are equal.

• Explain to Ss that from the value table, we can see that the

 x-intercepts are −3 and 1, so the −3 + 1
2

 = −1 is the x-value where 

 the symmetry axis passes through the parabola.

• Explain to Ss that looking on the graph we can see that y-intercept 

is −3, x-intercepts are −3 and 1, the axis of symmetry is x = −1 and 

the coordinates of the minimum point are (−1, −4).

Note

Point out to Ss that the turning 

point of a parabola is on the 

axis of symmetry, so it has the 

same value for its x-coordinate.

• Explain to Ss that the position 

of the graph of a quadratic 

function of the form 

f(x) = ax2 + bx + c depends 

on the number of roots of the 

equation f(x) = 0.

• Focus Ss’ attention on the 

graphs, and explain to Ss 

that if b2 − 4ac > 0, the 

graph intersects the x-axis 

at two di� erent points 

whose x-coordinates are the 

unequal roots of the equation 

f(x) = 0, if b2 − 4ac = 0, the 

graph intersects the x-axis 

at only one point whose 

x-coordinate is the root of the 

equation f(x) = 0 and if 

b2 − 4ac < 0, the graph does 

not intersect the x-axis.

Note

Point out to Ss that for a 

quadratic equation 

ax2 + bx + c = 0, if b2 − 4ac > 0, 

we have two unequal real roots, 

if b2 − 4ac = 0, we have two 

equal real roots and if 

b2 − 4ac < 0, we have no real 

roots.

Therefore, we see that:

� y-intercept is 23
� x-intercepts are 23 and 1
� the axis of symmetry is x = 21
" the coordinates of the minimum point are (21, 24)

The position of the graph of a quadratic function of the form f (x) = ax2 + bx + c 

depends on the number of roots of the equation f (x) = 0.
�  If b2 2 4ac > 0, the graph intersects the x-axis at two different points whose 

x-coordinates are the unequal roots of the equation f(x) = 0.
�  If b2 2 4ac = 0, the graph intersects the x-axis at only one point whose 

x-coordinate is the root of the equation f(x) = 0.
� If b2 2 4ac < 0, the graph does not intersect the x-axis.

If a > 0:

f (x)

x0

b2 2 4ac > 0
b2 2 4ac = 0

b2 2 4ac < 0

two unequal 
real roots

two equal 
real roots

no real roots

If a < 0:

f (x)

x0

b2 2 4ac > 0
b2 2 4ac = 0

b2 2 4ac < 0

two unequal 
real roots two equal real 

roots
no real roots

Note

For a quadratic 

equation 

ax2 + bx + c = 0:

•  If b2 − 4ac > 0, 

we have two 

unequal real roots.

•  If b2 − 4ac = 0,

we have two equal 

real roots.

•  If b2 − 4ac < 0,

we have no real 

roots.

Note

The turning point of 

a parabola is on the 

axis of symmetry, so 

it has the same value 

for its x-coordinate.

The axis of symmetry can be found by 
calculating the mean of the x-coordinates 
of two points of the function with the 
same y-coordinate, since the perpendicular 
distances from each point to the axis are 
equal. 
From the value table, we can see that the 
x-intercepts are 23 and 1, so the 23 + 1

2
 = 21 

is the x-value where the symmetry axis passes 
through the parabola. 

f(x)

x25 24 23 22 21 0 1 2

5

4

3

2

1

21

22

23

24
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• Focus Ss’ attention on the 

graph, and explain to Ss that 

when a > 0, the parabola 

opens upwards and has a 

minimum point.

• Explain to Ss that to find the 

coordinates of the turning 

point, we can use the 

symmetry of the quadratic 

function. 

• Explain to Ss that for any 

parabola that intersects the 

x-axis at two di� erent points, 

we first plot the intersection 

points A and B of the function 

with the x-axis, then we add 

the x-coordinates of A and B 

and then divide them by 2 to 

find the x-coordinate of the 

middle point of segment AB 

and finally we substitute the 

x-coordinate of the middle 

point into the function.

Note

Point out to Ss that the middle 

point lies on the axis of 

symmetry. So, the vertical line 

that intersects the middle point 

is the axis of symmetry of the 

parabola.

• Explain to Ss that to draw 

the graph of a quadratic 

function, we first use the 

function to make a table with 

several values of x, f(x) and 

the turning point, then we 

plot the points of the table on 

the coordinate plane and we 

finally join the points with a 

smooth curve.

• Explain to Ss that, for example, 

we use a coordinate plane 

to draw the graph of the 

function f(x) = x2 + 2x − 3 

and we first make a value 

table with some points of the 

parabola and the minimum 

point since a > 0, then we 

plot the points on the coordinate plane and we finally join the 

points with a smooth curve.

Note

Point out to Ss that since the parabola is a curve, we have to find 

several points to draw an accurate graph. 

To draw the graph of a quadratic function, we follow the steps:

For example, given the function f (x) = x2 + 2x 2 3, use a coordinate plane to draw 
its graph.
Step1:  We make a value table with some points of the parabola and the minimum 

point since a > 0.
x −4 −3 −2 −1 0 1 2

f(x) 5 0 −3 −4 −3 0 5

Step 2: We plot the points on the coordinate plane. 
Step 3: We join the points with a smooth curve.

Step 1:  Use the function to make a table with several values of x and f(x) and 
the turning point.

Step 2: Plot the points of the table on the coordinate plane.
Step 3: Join the points with a smooth curve.

Note

Since the parabola 

is a curve, we have 

to find several points 

to draw an accurate 

graph.

Note

The middle point 

lies on the axis of 

symmetry. So, the 

vertical line that 

intersects the middle 

point is the axis of 

symmetry of the 

parabola.

y

x0

axis of symmetry

vertex

(minimum point)

y-intercept

When a > 0, the parabola 
opens upwards and has a 
minimum point.

x-intercepts

To find the coordinates of the turning point, we can use the symmetry of the 
quadratic function. For any parabola that intersects the x-axis at two different 
points, we follow the steps:

Step 1:  Plot the intersection points A and B of the function with the x-axis.
Step 2:  �dd the x-coordinates of A and B and then divide them by 2 to find 

the x-coordinate of the middle point of segment AB.
Step 3: Substitute the x-coordinate of the middle point into the function.
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Therefore, we see that:

� y-intercept is 23
� x-intercepts are 23 and 1
� the axis of symmetry is x = 21
" the coordinates of the minimum point are (21, 24)

The position of the graph of a quadratic function of the form f (x) = ax2 + bx + c 

depends on the number of roots of the equation f (x) = 0.
�  If b2 2 4ac > 0, the graph intersects the x-axis at two different points whose 

x-coordinates are the unequal roots of the equation f(x) = 0.
�  If b2 2 4ac = 0, the graph intersects the x-axis at only one point whose 

x-coordinate is the root of the equation f(x) = 0.
� If b2 2 4ac < 0, the graph does not intersect the x-axis.

If a > 0:

f (x)

x0

b2 2 4ac > 0
b2 2 4ac = 0

b2 2 4ac < 0

two unequal 
real roots

two equal 
real roots

no real roots

If a < 0:

f (x)

x0

b2 2 4ac > 0
b2 2 4ac = 0

b2 2 4ac < 0

two unequal 
real roots two equal real 

roots
no real roots

Note

For a quadratic 

equation 

ax2 + bx + c = 0:

•  If b2 − 4ac > 0, 

we have two 

unequal real roots.

•  If b2 − 4ac = 0,

we have two equal 

real roots.

•  If b2 − 4ac < 0,

we have no real 

roots.

Note

The turning point of 

a parabola is on the 

axis of symmetry, so 

it has the same value 

for its x-coordinate.

The axis of symmetry can be found by 
calculating the mean of the x-coordinates 
of two points of the function with the 
same y-coordinate, since the perpendicular 
distances from each point to the axis are 
equal. 
From the value table, we can see that the 
x-intercepts are 23 and 1, so the 23 + 1

2
 = 21 

is the x-value where the symmetry axis passes 
through the parabola. 

f(x)

x25 24 23 22 21 0 1 2

5

4

3

2

1

21

22

23

24
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To draw the graph of a quadratic function, we follow the steps:

For example, given the function f (x) = x2 + 2x 2 3, use a coordinate plane to draw 
its graph.
Step1:  We make a value table with some points of the parabola and the minimum 

point since a > 0.
x −4 −3 −2 −1 0 1 2

f(x) 5 0 −3 −4 −3 0 5

Step 2: We plot the points on the coordinate plane. 
Step 3: We join the points with a smooth curve.

Step 1:  Use the function to make a table with several values of x and f(x) and 
the turning point.

Step 2: Plot the points of the table on the coordinate plane.
Step 3: Join the points with a smooth curve.

Note

Since the parabola 

is a curve, we have 

to find several points 

to draw an accurate 

graph.

Note

The middle point 

lies on the axis of 

symmetry. So, the 

vertical line that 

intersects the middle 

point is the axis of 

symmetry of the 

parabola.

y

x0

axis of symmetry

vertex

(minimum point)

y-intercept

When a > 0, the parabola 
opens upwards and has a 
minimum point.

x-intercepts

To find the coordinates of the turning point, we can use the symmetry of the 
quadratic function. For any parabola that intersects the x-axis at two different 
points, we follow the steps:

Step 1:  Plot the intersection points A and B of the function with the x-axis.
Step 2:  �dd the x-coordinates of A and B and then divide them by 2 to find 

the x-coordinate of the middle point of segment AB.
Step 3: Substitute the x-coordinate of the middle point into the function.
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CEFR A1 A2 B1

LEVELS A1.1 A1.2 A2.1 A2.2 B1.1 B1.2

Science for kids (Pre-Primary) p. 38

International Science (Primary) p. 42

International Science 
(Lower Secondary)  p. 48

Subjects

Biology

Chemistry

Physics

Earth and Space
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2 LEVELS  up to A1+ 

Science for kids
Science for kids is a two-year course that introduces very young 

learners to the world of science. Through this course, students 

learn about themselves and the environment around them. The 

series places an emphasis on the observation of the environment 

and the dynamic of the dialogue. Through questions, our youngest 

scientists explore their everyday world and develop basic scientifi c 

thinking skills which they apply in various subject areas when they 

enter school.

Children are familiarised with basic scientifi c concepts, such as 

family, animals, plants, weather, and the human body.

• illustrated cover pages and vivid pictures that trigger the interest 

of young learners 

• various activities that activate the thinking skills of young learners

in a fun way

• extra activities and games to recycle and consolidate learning

• language support with the use of Resource Sheet pages

• self-evaluation sections of everything learners were taught

• fl ashcards that help students understand the meaning of a word 

connected to a picture 

• revision pages to refresh what students have learnt in each unit

• colour-in pages

For Teachers

For Students

C
O

M
P

O
N

E
N

T
S

Student’s 
Book

Teacher’s 
Book

Student’s 
Digital 

Resources 

Teacher’s 
Digital 

Resources 

• main learning objectives presented at the beginning of each unit

• subjects to spark students’ interest

• step-by-step instructions for the teacher to follow 

• revision on the vocabulary taught in each unit with the help of 

fl ashcards

• lists of the corresponding fl ashcards, resources and materials 

necessary for each unit

• crafts sections related to the subject taught

• extra material (posters, additional Resource Sheets, etc.) for more 

practice

• key to all activities

• optional ‘Special Day’ activities connected with simple projects related 

to the theme of the unit

Interactive 
Flipbook

38
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Look at the picture.

Draw lines to match.

mother

father

sister

brother

grandmother

grandfather

mother

father

sisterbrother

grandmother grandfather

me

family

family family familyfamily family family

family family familyfamily family family

family family familyfamily family family

vivid pictures

Resource Sheets 

for language 

support

simple 

activities 

  name the members of my family         

  draw a family tree 

   say the differences between different families 

191919

111RevisionRevisionRevision111visio111visio111visio11111111111111111

I can:I can:I can:I can:I can:I can:

family
sister

mother

grandmother

grandparents

brother

father

parents

grandfather

family tree

self-evaluation 

section

mind maps that 

help in the revision 

of important words
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Revision 1

Revision

What you will need: What you will need: 

Flashcards: African family, Alaskan family, 

Arab family, brother, European family, 

family, family tree, father, grandfather, 

grandmother, grandparents, Japanese 

family, mother, parents, sisterfamily, mother, parents, sister

Resources: Resources: RS Special Day - Mother’s DayRS Special Day - Mother’s Day

Materials: coloured pencils, pencils, scissors

Revise the previous lessons.
•   Have Ss open their book at page 19.

•  Give Ss some time to look at the picture. 

•  Show Ss all the fl ashcards of the unit one by 

one, in order to revise all the words taught 

(except the fl ashcards of lesson 1.3).

•  Ask Ss questions such as the ones below to 

help them do some brief revision:

  > Can you make a sentence using the word 

‘family’?

  > What do you know about the word 

‘grandmother’?

  > Do you remember what a family tree is?

  > Can you describe your family?

  > Are all families the same? What can be   A

di� erent?

•   Now, read the sentences of the ‘I can’ 

section one by one and discuss them with 

Ss to understand the level of knowledge and 

skills they have achieved.

Optional activity
Special Day: Mother’s Day 
•  Explain to Ss that, all the people around 

the world celebrate Mother’s Day. It is a 

special day to celebrate our mothers. On 

this day, people usually show their love and 

appreciation for their mothers and thank 

them for everything they do for them. Ask Ss 

to tell you something nice their mother does 

for them. 

•  Provide each S with a pencil, coloured 

pencils and scissors.

•  Provide each S with the RS Special Day - 

Mother’s Day.

Ss should be careful when using scissors.

•  Ask Ss to cut out the card, fold it in the 

middle and then write and draw something 

special for their mother.

In the next lesson, Ss will be working 

with crafts. They are asked to prepare a 

construction. Please go to the ‘Hands for 

Crafts’ section of this unit on page 104. Read 

the instructions and prepare the materials 

that you will need in class.

  name the members of my family         

  draw a family tree 

   say the differences between different families 

191919

111RevisionRevisionRevision111vision111vision111vision11111111111111111

I can:I can:I can:I can:I can:I can:

family
sister

mother

grandmother

grandparents

brother

father

parents

grandfather

family tree

revision pages to 

help students revise 
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104

What you will need:What you will need:

Materials: A4 pieces of paper, glue, 

ice lolly sticks, ornaments 

(e.g. buttons, pom-poms, stickers, 

ribbons etc.), scissors

•  Provide each S with at least four 

ice lolly sticks, some glue, some 

ornaments (e.g. buttons, pom-poms, 

stickers, ribbons etc.), an A4 piece of 

paper and scissors.

 Ss should not put the materials in 

their mouths. Ss should be careful 

when using scissors.

•  Explain to Ss that they will make 

a photo frame. They will then take 

it home and place a photo of their 

family in it. 

•  Explain to Ss that they have to glue 

the four ice lolly sticks together to 

make a frame. Then, they will 

decorate the frame as they wish. 

•  Explain to Ss that at the end, they 

will cut the A4 piece of paper into the 

shape of the frame and glue it to the 

back of the frame. Τhey should put 

glue only at the bottom and the left 

and right sides of the frame, in order 

to put their family photo into the 

frame from the top.

•  Give Ss some time to do the activity.

Family

Unit1

Hands for CraftsHands for CraftsHands for Crafts
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Lesson 1.1

¿

Activity 2

What you will need:What you will need:

Materials: pencils

Draw lines to match.

•  Draw Ss’ attention to page 5.

•  Provide each S with a pencil.

•  Explain to Ss that they should draw a line 

to match each picture on the left with the 

correct word on the right.

•  Give Ss some time to do the activity.

¿ mother

father

sister

brother

grandmother

grandfather

Play a game.

•  Divide Ss into groups of 3, 4, 5 or 6.

•  Ask each group in turn to mime a family. 

Explain to each group that they should discuss 

which member of the family each one of them 

will be. Then, they should act out a small play 

without talking and in the end stand still in a 

position, as if somebody is taking their photo. 

•  Ask the other Ss to guess which member of 

the family each child is miming and explain 

their thinking. Have all Ss mime a member 

of the family.

Resource Sheet
•  Ask Ss to turn to page 6. 

•  Show Ss how to hold the pencil correctly in 

order to write. 

•  Ask Ss to trace the word ‘mother’. 

•  Give Ss some time to do the activity.

Note: You can photocopy page 8 of the TB or print the 

page from our website (www.vectormsint.com) and give 

it to Ss to fi ll in. You can keep the RS in the portfolio of 

each S, in class, until the end of the school year.

Lesson 1.1Lesson 1.1Lesson 1.1

555

Activity 2Activity 2Activity 2 Draw lines to match.

mother

father

sister

brother

grandmother

grandfather

6

Lesson 1.1

Activity 1

What you will need:What you will need:

Flashcards: brother, father, grandfather, 

grandmother, mother, sistergrandmother, mother, sister

Resources:Resources: RP family RP family

Materials: A4 pieces of paper, glue, scissors

Look at the picture.
•  Have Ss open their book at page 4.

•  Draw Ss’ attention to the picture, and ask 

them to say what they see (a family which 

has seven members).

•  Draw Ss’ attention to the picture, and, starting 

from the little child with the word ‘me’, explain 

to Ss what each member of the family is 

called according to the relationship with 

the little child. Make sure you point to each 

member of the family with your fi nger while 

explaining.

•  Explain to Ss that mother (or mum) and father 

(or dad) are the parents of the children. 

•  Explain to Ss that grandmother (or 

grandma) and grandfather (or grandpa) are 

the parents of either the mother (or mum) or 

father (or dad). 

•  Explain to Ss that when there is more than 

one child in the family, each child has a 

brother or a sister. If there is only one child 

in the family, that child has neither a brother 

nor a sister. 

•  Ask Ss questions such as the ones below 

to help them understand the di� erent 

relationships between each member of the 

family: 

  > Do you have a brother or a sister?

  > What are your parents’ names?

  > What is your brother’s or sister’s name?

  > Do you have a grandmother or a 

grandfather? What are their names?

Flashcard game
•  Have Ss sit in a circle. 

•  Show the fl ashcards to Ss, say the word of 

each fl ashcard and have Ss repeat it after 

you. Place the fl ashcards on the fl oor or on 

a fl at surface so that all Ss can see each 

image. Make a ball out of paper and give 

it to a S. Play a children’s song. While the 

music is playing, Ss pass the ball around 

the circle. When you stop the music, say the 

word of a fl ashcard and the S who has the 

ball should point to the correct fl ashcard.

•  Repeat the activity.

Resource Picture activity
•  Provide each S with the RP family, an A4 

piece of paper, some glue and scissors.

Ss should be careful when using scissors.

•  Ask Ss to cut out the pieces, put them in the 

correct order and then glue them on the A4 

piece of paper. 

•  Give Ss some time to do the activity.

444

Look at the picture.Activity 1Activity 1Activity 1

sson 1.1sson 1.1sson 1.1LessoLessoLesso

mother

father

sisterbrother

grandmother grandfather

me

family

detailed lesson plan

keys to all activities 
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Resource Picture: FamilyResource Picture: FamilyResource Picture: Family

Cut out the pieces and put them in the correct order.

Cut-out pictures related 

to the concept taught
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optional ‘Special 

Day’ activities

333333

Activity 2Activity 2Activity 2

Lesson 2.3Lesson 2.3Lesson 2.3

Draw lines to match.

PAPERER

PLASTIC

GLASS

METALAL

323232323232

Look at the picture.Activity 1Activity 1Activity 1

sson 2.3sson 2.3sson 2.3LessonLessonLesso

recycling bins
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Student’s 
Book

Teacher’s 
Book

For Students

• age-appropriate learning objectives 

• an integrated approach to the gradual development of scientifi c 

enquiry skills

• lessons based on the teaching model of Engage, Explore, 

Explain, Elaborate, Evaluate (5E Model)

• a special emphasis on vocabulary building and EAL 

(English as an Additional Language) support

• a focus on scientifi c literacy and literacy support

• glossary with defi nitions and pictures

• a section with the necessary materials for each unit

• resources, such as Resource Sheets and Resource Pictures

• a ‘Work like a scientist’ section with the necessary scientifi c 

methods, procedures and tools for each level

• activities encouraging critical thinking and personal response

• independent exploration and lab activities

• homework activities

• end-of-unit review pages

• colourful, high-quality pictures and visuals that assist scientifi c 

knowledge

• questions and activities that challenge students to extend 

or expand their knowledge into scientifi c concepts

• extension of topics and ideas in real-life contexts

• unit maps which organise and present the scientifi c concepts 

of each unit

COURSE FEATURES

6 LEVELS  up to A2 

International Science
Vector International Primary Science is a brand-new exciting series designed 

to engage students, spark their interest in scientifi c knowledge and equip them 

with the skills necessary to excel in the modern, ever-changing world.

The framework of this innovative six-level course for primary students is 

designed to provide a comprehensive set of progressive learning objectives 

for Science and aims to systematically develop practical skills through scientifi c 

enquiry. These skills are useful in everyday life and are not limited to Science 

lessons. The course is organised through the topic-based approach, thus 

allowing learners to investigate a variety of scientifi c topics in depth and 

encouraging them to ask questions, predict, observe, explore, explain, practise, 

and assess their understanding and abilities.

Student’s 
Digital 

Resources 

Workbook Teacher’s 
Digital 

Resources 

Interactive 
Flipbook
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For Teachers

• learning objectives identifi ed and scientifi c enquiry skills developed in each 

lesson

• scientifi c background information

• lists of student preconceptions and guidance for detecting and 

reconstructing them

• extensive and detailed lesson plans for all lessons and review sections; ideas and 

suggestions for teaching scientifi c enquiry; as well as diff erentiated activities 

and questions for students of basic or advanced performance

• guidance for practical activities

• EAL (English as an Additional Language) support

• a focus on higher order thinking questions according to Bloom’s taxonomy

• safety warnings and guidelines 

• continuous assessment support by various means

• reminders to facilitate the teaching procedure

• digital resources, such as Worksheets, Resource Sheets, Resource Pictures, 

Language Focus activities and Assessment Sheets 

• the keys for all the questions and activities in the Student’s Book and the 

Workbook, as well as the keys for the Worksheets, the Language Focus 

activities and the Assessment Sheets

• cross-curriculum links

• all sections of the Student’s Book are provided for teachers in an 

 easy-to-access form

• optional activities making the lesson more enjoyable and giving 

further practice
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 hair  

 nose    
 mouth 

 arm 

 toe 

 knee 

 shoulder 

 ear 

 hand 

 leg  leg 

 foot 

 finger  finger 

 1.1 What are the parts of your body?What are the parts of your body?What are the parts of your body?

The children are wearing a raincoat, a helmet, a hat and sunglasses, 

a woolly hat, a scarf and gloves. On which parts of the body are they 

wearing them? Why?

 eye   eye  

 neck  

A   Why do you need each part of your body?

 head  head 

A B C D

 Humanans and Animalals

KeyKeywords
ir    arm    body    ear    eye    finger    foot    hair    

hand    head    knee    leg    model    mouth    

name     neck    nose    shoulder    toe

Let's explore! 

ôôô Your body has many parts.

Each human has lines on the 

ends of their fingers.

" Make a model of the human body.

" Draw the parts of the head on your model.

" Name the parts of your model.

B

Your body h has many parts.Let's think

Fun 
fact
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Humans and Animals Unit
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ReviewReview
4. Complete A-E with the words in the box.

2. How are you and 

your partner similar? 

How are you 

different?

5. Draw lines to match the young with their parents.

3. Complete the table with the numbers (1-9) for the 

kinds of food.

1. Draw lines, as in the example. hearing     sight     smell     taste     touch

1. fish

4. apples

7. rice

2. bread

5. milk

8. broccoli

3. oil

6. carrots

9. cereal

Yes, I do.

Me too.

Do you like riding 
your bike? B C

D E

A

A

B

arm

head

knee

mouth  

foot

finger

Bread, rice, cereal, 
potatoes, spaghetti

Meat, fish, 
eggs, beans

Milk, cheese, 
yoghurt

Fruit and 
vegetables

Oils and spreads

Humans and Animals  Unit 

1514

high-quality 

illustrations

important concepts and 

ideas presented in the 

lesson

review 

activities to 

consolidate 

students’ 

knowledge
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glossary with 

definitions and 

pictures 

extra 

activities for 

practice
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Materials

coloured 

pencils

cinnamon 

sticks

paper 

fasteners

banana

glue pebbles

pencils rice scissors

onions

Unit      Humans and Animals

cardboard 

box

Materials
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Glossary

adult  a fully-grown person or animal  ..................................................................... 12

alarm a device that warns us of danger .......................................................................44

aluminium foil* a thin sheet of metal ............................................................................................. 21

ambulance*  a big van that takes people to hospital when they are very ill .....49

animal a living thing that is not a person or plant ................................................................26

ask to make a question................................................................................................... 7

baby a very young child or animal ............................................................................ 12

body the whole of a person  ............................................................................................ 4

caterpillar* a small, long animal with many legs that eats the leaves of 
plants and grows into a butterfly ................................................................... 12

 hair  

 nose    
 mouth 

 arm 

 toe 

 knee 

shoulder 

 ear 

 hand 

 leg  leg 

 foot 

 finger  finger 

 eye   eye  

 neck  

 head  head 

The parts of the human bodyThe parts of the human body

4

Glossary
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2. Find and circle the words in the grid, as in the example. 

body    knee    neck    finger    toe    shoulder

x k n e e r n s t

f i n g e r e w o

b o d y f e c q e

p h z y i p k e d

p s h o u l d e r

1. Read about a funny person and draw him. Then colour 

him in.

1.1 What are the parts of your body?

He has:

" a big head

" small eyes

" a big mouth

" a big nose

" big ears

" a short neck

" curly hair

" short arms

" big hands

" long fingers

" long legs

" small feet

Humans and Animals
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1.1 What are the parts of your body? Resource Pictures

Let’s explore!
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Humans and Animals Unit

The children are wearing a raincoat, a helmet, a hat and sunglasses, 

a woolly hat, a scarf and gloves. On which parts of the body are they 

wearing them? Why?

A B C D

Let's explore! 

ôôô Your body has many parts.

Each human has lines on the 

ends of their fingers.

" Make a model of the human body.

" Draw the parts of the head on your model.

" Name the parts of your model.

B

Fun 
fact

5

Humans and Animals Unit

 hair  

 nose    
 mouth 

 arm 
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 knee 

 shoulder 

 ear 

 hand 

 leg  leg 
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 finger  finger 

 1.1 What are the parts of your body?What are the parts of your body?What are the parts of your body?

 eye   eye  

 neck  

A   Why do you need each part of your body?  Why do you need each part of your body?

 head  head 

 Hummans and Annimals

KeywKeywords
ir    arm    body    ear    eye    finger    foot    hair    

hand    head    knee    leg    model    mouth    

name     neck    nose    shoulder    toe

Your Your body has many parts. has many parts.Let's think

4

1.1 What are the parts of 
your body?

 Learning Objectives 

" Identify the main external parts of the body.

 Scientific Enquiry Skills 

" Observe and collect evidence in order to answer a question. 

" Make suggestions and follow instructions.

" Model and share ideas in order to evaluate and expand 

on them.

  Cross Curriculum Links (CCL) 

" Let's explore section can be linked with the school 

subject of art and design, as Ss are asked to make a 

model of the human body.

 Materials and Resources 

> RS a, RS b, RSc, RPs Let9s explore!

> Let's explore!: coloured pencils (or crayons), scissors, 

 paper fasteners (10 per S)

 Common Student Preconceptions 

1.   Ss may have never thought about the purpose of diû erent 

external parts of the body.

2.  Some Ss may confuse parts of the body, for example, 

hands-arms, legs-feet, etc.

LESSON PLAN

Keywords

" For the presentation of the keywords, see the guidelines 

in TB map.

> arm    > body    > ear    > eye    > finger    > foot    > hair    

> hand    > head    > knee    > leg   > model     > mouth    

> name    > neck    > nose    > shoulder    > toe

Let’s think 

" Read the text to provide Ss with useful information on 

the topic of the lesson.

 A 

" Draw Ss9 attention to the picture and ask them to say 

what they see (Enzo is standing at a bus station.).

" Starting from his head, read each word out loud and 

encourage Ss to point to each part of Enzo's body, as well 

as you doing the same thing. 

" Then, read each word out loud again and encourage Ss 

to point to each part of their body, as well as you doing 

the same thing.

" Ask Ss the question. 

" Ask Ss questions, like Do you need your hands to write?

(Yes.), Do you need your nose to walk? (No, I need my k? (No, I need my 㼀

nose to smell.). This will help lower-performing Ss.

" Encourage Ss to name other body parts and things 

they can do with each part. This will challenge higher-

performing Ss.

  Suggested answers: I need my hands to write; I need 

my legs to walk; I need my eyes to see; I need my 

nose to smell.

 B  B 

" Draw Ss attention to pictures A-D and ask them to 

say what they see (A. A girl is holding an umbrella 

and wearing a raincoat, while it is raining., B. A boy is 

riding a bike and wearing a helmet., C. A girl is wearing 

sunglasses and a hat on a sunny day., D. A girl is wearing 

a woolly hat, a scarf and gloves on a snowy day.) 

" Read the text aloud and ask Ss the question.

" Ask Ss more questions, e.g. What else do you wear 

on your body and where do you wear them? (I wear ? (I wear 㼀

trousers on my legs, I wear shoes on my feet.).

  The child in picture A is wearing a raincoat on her 

body to stay dry in the rain; the boy in picture B is 

wearing a helmet on his head to protect his head; the 

girl in picture C is wearing sunglasses and a hat on 

her head to protect her eyes and head from the Sun; 

the girl in picture D is wearing a woolly hat on her 

head to protect her head and ears from the cold. She 

is also wearing gloves on her hands and a scarf on 

her neck, for the same reason.

Let’s explore! CCL: art and design

"  Before you begin the Let9s explore! activity, read the 

following guideline carefully and explain it to Ss in 

order to keep them safe.

> Ss should be careful when using scissors.

" Divide Ss into pairs.

" Tell Ss to look at the picture of the model of the human 

body in their SB and name the parts.

" Provide each pair with coloured pencils, scissors and 

paper fasteners (10 per S).

" Ask Ss to go to the WB and find the RPs Let's explore!

" Ask Ss to cut out the pictures from the RPs.

" Explain to Ss that they will make their own model of the 

human body.

" Explain to Ss that first they have to cut out the body 

parts from their WSs. Then they have to join them 

together with the paper fasteners by piercing through 

the circles marked with a red X. Assist Ss with cutting 

and using paper fasteners.

" Ask Ss to draw the parts of the head on the model, e.g. 

eyes, nose and mouth. 

" Encourage Ss to add more details to their drawings, 

like other characteristics of the head or clothes on the 

body. This will challenge higher-performing Ss.

" Tell Ss to show their model to their partner.

" Ask Ss to point at and say the parts of the body on their 

models to their partner.

" Ask Ss to check their answers in pairs.

Fun fact

"  Read the Fun fact to Ss.

"  Ask Ss to look at the ends of their fingers and see the 

lines.

  Overviewôôô
" Read out the check point at the end of the lesson to 

provide Ss with a brief summary.

" Provide Ss with the RSs  of the keywords of the lesson.

" Ask Ss to trace the words and cut them out to revise the 

keywords they have learnt.

Assessment

" Ask Ss to point to and name diû erent parts of their bodies. 

" Ask questions, like Which body parts do you need to 

hold your pencil with? (my hand and fingers), h? (my hand and fingers), 㼀 Where 

do you wear a helmet? (on my head), t? (on my head), 㼀 Why? (to protect y? (to protect 㼀

my head when I ride my bike), What do you wear when 

it’s cold outside? (gloves and scarf), e? (gloves and scarf), 㼀 Where do you wear 

them? (on my hands and around my neck), etc. so that ? (on my hands and around my neck), etc. so that 㼀

Ss can practise using the body parts vocabulary.

More exploration

" Play a simple game, like 8Teacher says9. Say 8Teacher 

says touch your nose9 and Ss are expected to touch 

their nose. 

These activities can either be done in class or be 

assigned as homework.

Activity 1:   Ss are expected to follow the given 

instructions and draw and colour in a 

funny person.

Activity 2: 
x k n e e r n s t

f i n g e r e w o

b o d y f e c q e

p h z y i p k e d

p s h o u l d e r

WORKBOOK

Don9t forget to prepare the materials and resources 
for the next lesson.
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4. Complete A-E with the words in the box.

5. Draw lines to match the young with their parents.

hearing     sight     smell     taste     touch

B C

D E

A

A

B

Humans and Animals  Unit 

15

ReviewReview
2. How are you and 

your partner similar? 

How are you 

different?

3. Complete the table with the numbers (1-9) for the 

kinds of food.

1. Draw lines, as in the example.

1. fish

4. apples

7. rice

2. bread

5. milk

8. broccoli

3. oil

6. carrots

9. cereal

Yes, I do.

Me too.

Do you like riding 
your bike?

arm

head

knee

mouth  

foot

finger

Bread, rice, cereal, 
potatoes, spaghetti

Meat, fish, 
eggs, beans

Milk, cheese, 
yoghurt

Fruit and 
vegetables

Oils and spreads

14

REVIEW Humans and Animals Unit

1.

" Draw Ss’ attention to the picture and ask them to say what 
they see (A boy.).

" Ask Ss to look at the example and guess what the activity 
is going to be about (It is about matching the words to the 
body parts.).

" Ask Ss to draw lines to match the words to the right body parts.

" Give Ss some time to do the activity.

" Use the recommended procedure presented in the 
Introduction of the TB to assess Ss’ answers.

gloves-hands, helmet-head, sunglasses-eyes, shoes-

fe

2.

" Draw Ss’ attention to the picture and ask them to guess 
what the girls are discussing (They are asking and 
answering questions about what they like doing.).

" Explain to Ss that they will have to discuss with their 
partner how they are similar or di� erent.

" Divide Ss into pairs. 

" Encourage Ss to ask each other questions, e.g. Do you like 
tennis? Do you like lettuce?, etc. and discuss.

" Encourage Ss to talk about how they look and what they like.

" Make sure Ss take turns asking and answeringMake sure Ss take turns asking and answering.

   Open answers

3.

" Draw Ss’ attention to pictures 1-9 and ask them to say what 
they see (1. fish, 2. bread, 3. oil, 4. apples, 5. milk, 6. carrots, 
7. rice, 8. broccoli, 9. cereal).

" Ask Ss to complete the table with the numbers of the kinds 
of food 1-9.

" Give Ss some time to do the activity.

" Use the recommended procedure in the Introduction of 
the TB to assess Ss’ answers.

" Ask Ss to suggest other kinds of food for each food group. 
This will challenge higher-performing Ss.

   Bread, rice, cereal, potatoes, spaghetti: 2, 7, 9   Bread, rice, cereal, potatoes, spaghetti: 2, 7, 9

Meat, fish, eggs, beans: 1Meat, fish, eggs, beans: 1

Milk, cheese, yoghurt: 5Milk, cheese, yoghurt: 5

Fruit and vegetables: 4, 6, 8Fruit and vegetables: 4, 6, 8

Oils and spreads: 3

4.

" Read out the words in the box to Ss. Ask them What are 
these five words? (our senses).s? 

" Draw Ss’ attention to pictures A-E and ask them to say 
what they see (A. rainbow, B. alarm clock, C. flower, D. 
apple, E. teddy bear).

" Tell Ss to match the words with the pictures A-E according 
to the sense they could use. Tell Ss that they have to use 
each word only one time.

" Give Ss some time to do the activity.

" Use the recommended procedure presented in the 
Introduction of the TB to assess Ss’ answers.

   A. sight     B. hearing     C. smell     D. taste     E. touch

5.

" Draw Ss’ attention to the group of pictures in A and B, and 
ask them to say what they see (Group A: frog, chickens, 
man, Group B: boy/child, tadpoles, chicks).

" Ask Ss to guess what the activity is about (It is about 
matching young with their parents.).

" Tell Ss to match the pictures.

" Give  Ss some time to do the activity.

" Use the recommended procedure presented in the 
Introduction of the TB to assess Ss’ answers.

   frog-tadpoles      chickens-chicks      man-child /boy

Don’t forget to prepare the materials and resources 
for the next lesson.

arm

head

knee

mouth  

foot

finger
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1.3 How can you have a healthy diet? Worksheet 
Let’s explore!

1.1.1. Make a plan of a healthy meal and draw it. Have 
food from each food group in your meal.

Name:                                                      Date:                                                      

Fruit and vegetables

Meat, fish, eggs and beans

Milk, cheese and yoghurt

Oils and spreads

Bread, rice, cereal, 
potatoes and spaghetti 

extensive 

and 

detailed 

lesson 

plan

supportive material for class 

activities 

key to the 

activities 

in the 

Workbook 
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Unit 1: Humans and Animals Language Focus 

Name:                                                                     Date:                                                                     

1.1.1. Match. Write a-e in the boxes.

2.2.2. Complete the sentences with the words in the box.

1.   Diabetes is a long-term illness, but the flu is a                                            illness.

2. When people feel sick, they may have a                                            .

3. Sometimes when you cough you take a                                            to feel better.

4.   The doctor gives you a                                             with the medicines you 
have to take.

5.  The purpose, the uses, the                                            , the directions and the 
other information are important to read before taking a medicine that 
doesn’t need a doctor’s prescription.

6.   When people have a                                             his body temperature is 
higher than it should be.

a. the part of the skeleton that protects the brain    

b. an illness that lasts for years or for the whole
of a person's life

c. a bone that is not long and straight but has a
different shape to other bones

d.  a strong elastic structure between each vertebra 
of the spine

e.  the line of bones in an animal’s or human’s 
back that are connected together

prescription    warnings    flu    short-term    fever    syrup

1.                                            are harmful to humans.

2.                                            may cause an allergy.

3.                                            is a substance that keeps the amount of glucose in 

the blood at the level it should be.

3.3.3. Complete the sentences with the words in the box.

pollen    insulin     germs

1. irregular bone

2. long-term

3. skull

4. spine

5. spinal disc
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Assessment SheetUnit 1: Humans and Animals

Name:                                                                     Date:                                                                     

1. All animals have skeletons inside their bodies.                      

2. The human skeleton is the structure of bones inside the body.                      

3. Human and animal skeletons have similar bones.                      

4. Muscles can push bones.                      

5. We can see microorganisms with the naked eye.                      

6. Germs cause all illnesses.                      

                                   

                                    

1.1.1. Read the sentences. Write Yes or No.

2.2.2. What are the three functions of the skeleton?

Total score          / 40

3.3.3. Complete the sentences with the words in the box.

1. Bones have different                                             and sizes. There are flat bones,

                                            bones, short bones and irregular bones.

2. The                                             protects the brain. The ribs protect the

                                           , the heart and other important organs.

3. Muscles work in                                            .

4.  Some microorganisms are harmful and some microorganisms are

                                            to humans.

5.  When people are not well, they may have                                             like 

sneezing, coughing, headaches, fever, etc.

symptoms    pairs    skull    shapes    useful    lungs    long

Score         / 6

Score         / 3

Score         / 7
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SciScience 
in 

aaction

Humans and Animals
1.1   What are skeletons?

Let's think

Let's explore! 

" Make a model of the human body.

" Where do you think you have bones in 

your body? How can you find out where 

your bones are?

" Explore the bones you can feel in your 

body.

" Draw the bones in your model.

" Does your partner9s model have bones in 

the same places? Compare the models.

" Compare your model to your classmates9 

models. What's your conclusion?

The body of a baby has about The body of a baby has about
ult 300 bones. The body of an adult 

has 206 bones. What do you thihas 206 bones. What do you think has 206 bones. What do you thi
 that that happens to some of the bones that

 up?s up?grogro  up?a baby has as it grows up?

" The skeleton is the structure of the bones inside a 
human's or an animal's body.

" Not all animals have skeletons.

" Some animals have skeletons made of bones.

" A skeleton supports the body and gives it its shape. 

Humans and some animals have bones inside their bodies.  
You can feel some of these bones through your skin. 

Bones are hard, strong and not heavy. The human skeleton is the structure of 

the bones inside the body. The skeleton supports the body and gives it a shape. 

Most vertebrates have skeletons made of bones. Not all animals have skeletons. 

Jellyfish have very soft bodies. There is fluid inside the body of a jellyfish, which 

gives it its shape. Name animals with skeletons made of bones. 

B

bone    conclusion   pattern    skeleton    structure    

support    vertebrate      KeyKeywords

1.  Where do you think you have 

bones in your body?

2.  Touch your arms and head. 

What do they feel like?

3.  Who do you think has more 

bones: an adult or a baby?

A

Can you see a pattern in the models?

human skeletonA cat skeleton B jellyfish C

How can you make your bones stronger?

76
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activities that focus 
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introduction of each lesson without 
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activities that 

evaluate the 

knowledge that 

students have 
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Student’s 
Book

Teacher’s 
Book

For Students

3 LEVELS  up to B1 

For Teachers

COURSE FEATURES

• a detailed map of the Student’s Book, Workbook and Teacher’s Book that 

helps the teacher understand the structure of each book

• an extensive section with extra theory on the concepts taught in the unit 

and the corresponding keywords along with keyword information points 

for the teacher’s reference

• detailed tables with the learning objectives, scientific enquiry skills, 

keywords, Cross Curriculum Links (CCL), materials & resources, and 

common students preconceptions presented in each lesson as well as a 

brief summary for each lesson

• step-by-step lesson plans for each unit

• key to the Workbook activities provided at the end of each unit

• digital resources such as Worksheets and Resource Sheets to support 

comprehension and extension of knowledge

• optional defferentiated activities for further practice

• safety warnings and guidelines

• keys for all the questions and activities in the Student’s Book, 

the Workbook and the resources as well as detailed steps for 

the implementation of the experiments 

• cover pages with information on real-life situations, learning objectives of 

the unit and questions on prior knowledge

• high-quality illustrations and photographs

• a wide variety of discussion topics that promote interactive learning

• numerous activities to practise what was learnt in the theory sections, 

develop scientific enquiry skills through exploration and also challenge 

the learners with extra information on the topic taught 

• review activities that allow the assessment of students’ progress

• a section with the highlights at the end of each unit 

• an extensive glossary to facilitate the development of students’ 

vocabulary as well as a list with pictures of the laboratory apparatus so 

that learners become more familiar with the experiment procedure

• a section with information on how learners should work as scientists

• a list of the keywords and an overview of the lesson at the end which help 

learners summarise what they have covered in the corresponding lessonL
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International Science
VECTOR M&S International Lower Secondary Science series is a complete 

three-level course aligned to international standards of education, designed 

to meet the needs of secondary school students. This series aims to promote 

a deep understanding of scientific concepts in a friendly environment. A set 

of learning objectives are achieved as well as a number of practical skills are 

developed through lessons that stimulate the interest of students and make 

connections between science and real life.

Student’s 
Digital 

Resources 

Workbook Teacher’s 
Digital 

Resources 

Interactive 
Whiteboard

Split Edition
Coming Soon
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Vertebrates belong to the animal kingdom, and they are all animals which have an inner skeleton 

with a backbone. There are different groups of vertebrates classified by their characteristics.

Vertebrates

Vertebrates belong to the a

Mammals: They are animals with fur or hair 

on their bodies. They give birth to young, 

which feed from the milk their mother 

produces. Mammals have lungs to breath e.

Reptiles: They are animals with scales, 

and their skin is dry. They live on land and 

breath e with lungs. Sometimes we can also 

see them in the water, but they lay their 

eggs only on dry land. The shell of their 

eggs feels like leather.

 Fish: They have scales and fins and they 

live in the water. They lay  soft and jelly-like 

eggs in the water and they breath e with 

their gills.

Birds: They have feathers, wings and 

a beak. Most of them can fly and they 

breath e with their lungs. Birds lay eggs 

with a hard shell.

Amphibians: They have a wet , smooth skin 

through which they can breathe. They also 

have lungs to breath e, and they spend time 

both on land and in the water. However, 

they lay their eggs only in water and they 

live in the water when they are young. Their 

eggs are soft and  jelly-like. eggs are soft and  jelly-like. 

In which group 
would you classify 

a crocodile?  

?

C

E

A

Β

D

7.3 7.3  Classifying animals Classifying animals 
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Invertebrates are a group of animals of the 

animal kingdom. There are several groups of 

invertebrates with a variety of characteristics. 

However, all invertebrates do not have an inner 

skeleton or a backbone. 

Invertebrates 

Invertebrates are a group of a

Molluscs: They are animals with soft bodies, 

but with strong muscles. Many of them have 

a shell which protects them. Sometimes this 

shell might be inside their body. 

Jellyfish: They are animals that live in water. 

Their body is soft and  jelly-like and they have 

long tentacles which have stinging cells. They 

use these tentacles to get their food in the 

water.

Annelids: They are worms, like the earthworm. 

Their bodies are soft and segmented.

Flatworms: They have soft flat bodies which 

are not segmented.

Nematodes: They  are worms that have soft 

and thin bodies, which are not segmented.

Echinoderms: They are animals that live in the 

water, like the starfish. Their body is hard  on 

the outside and covered with spines.

Arthropods: They are animals with a 

segmented body and legs with joints. They 

also have a hard exoskeleton. There are many 

animals in this group. Two smaller groups 

of arthropods are arachnids  and insects. 

Arachnids, like spiders, do not have antennae 

and they have eight legs in total. Insects, like 

bees, have antennae, they have six legs and 

they might also have wings.

In which group 
would you 
classify an 
octopus?  

?

F

H

I

J

K

G

L

M

7.3
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Science around us
Some species show greater variation 

between individuals than other species. 

In some species , the individuals are very

similar to each other. This can be caused

by many different factors including 

human activity. The individuals of the 

European bison that live today are all 

offspring of 12 individuals that survived 

in the early 20th century. Because of 

extensive hunting , the European bison 

was almost extinct at that time. This 

means that the offspring  which live  today 

all have very similar characteristics to 

each other. 

Another example of a species with 

individuals with very similar 

characteristics is the northern elephant 

seal. The northern elephant seal  almost 

became extinct due to hunting and 

about 50 individuals survived in the early 

19th century. All individuals of the 

northern elephant seal that live today 

are offspring of  those 50 individuals  and 

show a low variation between them. Low 

variation in a species can be dangerous 

for the survival of  the species, since all 

individuals might not be able to adapt to 

environmental changes or diseases.

7   Classssification 
of livliving things

ry 

ed 

ing thin

Learning objectives:
• Identify living, once alive and never 

alive things based on the seven life 

processes.

• Classify organisms into plants and 

animals and these into smaller 

groups.

• Classify organisms into vertebrates 

and invertebrates and these into 

smaller groups. 

• Define the term species.

• Identify variation within species.

• Use and create simple dichotomous 

keys to identify organisms.

Revise your knowledge: 
• What is adaptation?

• What is meant by the 

characteristics of an organism?

• What is a skeleton? 

• What is the backbone? 

• What is an exoskeleton? 

145

cover pages with 

real-life information, prior 

knowledge and the learning 

objectives of the unit  
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kDead organisms 

• They were once alive but not any more

Species

• Has individuals with similar characteristics that can have 

fertile offspring

• A fertile offspring can have its own offspring

Extinction 

• When a species does not exist any more

• When a species cannot adapt to a changing environment 

or loss of habitat

• Because of natural processes  or human activities

Variation

• Individuals of a species are not identical, but similar

• There is variation within a species

Identification keys 

• Used to identify organisms 

• Are dichotomous with yes/no questions 

Classification

• All organisms are classified into kingdoms 

• Kingdoms are then divided into smaller groups 

depending on the characteristics of organisms

Animal kingdom 

• Vertebrates: 

mammals, reptiles, fish, birds, 

amphibians

• Invertebrates: 

molluscs, jellyfish, annelids, 

flatworms, nematodes, echinoderms, 

arthropods (insects and arachnids)

Plant kingdom

• Ferns

• Mosses

• Conifers 

• Flowering 

plants

• Nutrition

• Growth

• Movement

• Respiration

• Reproduction

• Excretion

• Sensitivity

Seven life processes

• Only living organisms 

carry out all the seven 

life processes

7 7 hlights Unit Highhlights Unit High 
7
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Flatworms

Jellyfish

Arthropods

Annelids

Molluscs

Echinoderms  

Nematodes 

are soft and have long tentacles with stinging cells. are soft and have long tentacles with stinging cells. 

have segmented bodies with legs with joints and 

a hard exoskeleton.  a hard exoskeleton.  

have hard bodies  on the outside covered with spines.have hard bodies  on the outside covered with spines.

are worms with soft, thin and non-segmented bodies.are worms with soft, thin and non-segmented bodies.

are worms with soft and flat non-segmented bodies.are worms with soft and flat non-segmented bodies.

are worms with soft segmented bodies.are worms with soft segmented bodies.

have soft bodies with strong muscles.

 1  Choose one group of animals  out of:  

mammals, reptiles, birds, fish, amphibians, 

molluscs and arthropods. 

 2  Do some research on this group of animals. 

 3  Search for the characteristics of each  

group and describe if it is a vertebrate or 

invertebrate group.

 4  Find two animals that belong to this group  

and describe them.

Make a presentation of your findings and discuss 

them with your class.

ore ScienceExplorplor
Investigating animal classification 

• Vertebrates are all animals which have an inner 

skeleton with a backbone.

• Invertebrates are all animals without an inner 

skeleton nor a backbone. 

• Vertebrates are grouped into mammals, reptiles, 

fish, birds and amphibians.

• Invertebrates are grouped into molluscs, jellyfish, 

annelids, flatworms, nematodes, echinoderms, 

and arthropods.

mollusc

jellyfish

tentacle 

stinging cell

annelid

worm

Keywords Overview

flatworm

nematode

echinoderm

starfish

arthropod

arachnid

 ? • What characteristics 
did you search for?

7.7.3

157

Activities

Mus musculus is the scientific name of what we 
know as the common mouse. Scientists have 
been trying to classify organisms into groups 
for many years. Today they use a classification 
system which was invented by Carl Linnaeus, 

a Swedish scientist, who lived in the 18th 
century. He gave each organism a 

name with two Latin words, 
like the mus musculus. 

 This naming system is 
still used today. 

Dive into ScienceDive into S

What is a mus musculus?

1. Answer the questions.

a. Which five groups of vertebrates  do you know? 

b. Which seven groups of invertebrates  do you know? 

2. Complete the table, as in the example.

Vertebrate groups Characteristics Reproduction Breathing

birds feathers, beak, wings lay eggs lungs

give birth

fish

scales, dry skin

wet smooth skin skin and lungs

7.3 7.3  Classifying animals Classifying animals 
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vertebrates A

conifers B

mosses C

organisms that photosynthesise D

organisms that move from place to place E

invertebrates F

flowering plants G

organisms that eat plants or other animals H

ferns I

1. Circle the correct answer. 

a. A flying bird is a living / non-living / dead thing.

b. Something that was once alive but not any more is a living / non-living / dead thing.

c. Something that is alive is a living / non-living / dead thing.

d. A rock is a living / non-living / dead thing.

e. A wooden chair is a living / non-living / dead thing.

3. Match. Write 1 or 2 in the boxes. Then answer the question.

1. animal kingdom

2. plant kingdom 

a. The process of                                             happens when a human is sweating. 

b. A plant becoming bigger and bigger shows the process of                                            .

c. The process of a mother elephant giving birth is                                            .

d. The process of                                             happens when an animal is eating a plant.  

e. A bird flying in the sky does the process of                                            . 

f. A process that gives energy to an organism and happens in all of its cells is 

                                           .

g. An organism responding to a change in temperature does so because of the process of 

                                           . 

2. Complete the sentences with the words in the box. 

nutrition     reproduction     growth     movement     sensitivity     respiration     excretion

  Review     

777777
     

7
     

7
     

7
       Review  Review  Review  Review

166166

‘Dive into Science’ sections 

to challenge Ss’ interest 

a brief summary with the 

main concepts of the unit revision pages 
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microscope

iodine dye

filter paper 

room 
thermometer 

cover slips 

tape 
measure

filter funnel 

Bunsen 
burner 

onical flask conical flask 

beaker 

tripod

evaporating dish

microscope 
slides 

force 
meter 

Laboratory equipment and materials 
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abbreviation*: a short way to write something 

absorb (for sound): to take in and stop sound instead 
of reflecting it or allowing it to pass through

acid: a chemical substance that has a sour taste and 
pH value between 0 and 7

acid rain: the rain that is more acidic than normal rain 
due to air pollution

acidic: being a substance that contains acids; being a 
solution of an acid

adaptation: the features of a type of cell that are 
different to those of other types of cell and that 
allow it to carry out a particular function

agar jelly: a jelly substance used in the laboratory to 
grow microorganisms usually, in a Petri dish

alga (pl. algae): microorganism found in water that 
can photosynthesise

alkali: a base that dissolves in water

alkaline: being a solution of an alkali

alloy: a mixture of two or more different elements, at 
least one of which is a metal

ammeter: a device that measures the size of an 
electric current

ampere (A): the unit of electric current

analogue: a device that displays the measured value 
using a pointer that moves through a range of 
numbers

annelid: a group of animals of worms with 
segmented bodies

arachnid: a group of arthropods with eight legs and 
without antennae, like a spider

arrangement: a specific way in which something is 
put in order

arthropod: invertebrate animal group, which includes 
insects, which have segmented bodies and legs 
with joints

ash: the particles that are left after something has 
burnt

asteroid belt: a location between the orbits of Mars 
and Jupiter where we can find most of the 
asteroids in our solar system

atom: the smallest particle of an element

atomic theory: the theory according to which the 
building blocks of matter are atoms 

attract: to pull something towards it

base: a chemical substance that has a bitter taste, a 
soapy feel and a pH value between 7 and 14

basic: being a substance that contains bases; being a 
solution of a base

battery: a source of electrical energy, made of two or 
more cells connected one after the other

boiling: the change of state to a gas throughout the 
whole liquid 

boiling point: the temperature at which a liquid boils 
and changes into a gas  

bond (noun): a force that holds atoms together

bond (verb): to join atoms chemically so they are 
held strongly together in a molecule

brass: an alloy of copper and zinc

break down: to split a compound into simpler 

substances

brittle: breaks easily into pieces

bronze: an alloy of copper and tin

bulge: something that sticks out from a surface and 
is round in shape

burette: special laboratory equipment used for 
adding measured volumes of a liquid

carbon dioxide (CO
2
): a gas that is in the air; a 

compound of carbon and oxygen atoms

carnivore: an animal that eats only animals 

cell: the smallest building unit of living organisms; a 
circuit component that stores chemical energy 
which can be transferred as electrical energy 
round the circuit

cell membrane: a thin layer on the outside of the cell 
that controls the flow of substances into and out 
of the cell

cell wall: a strong part of certain cells found on their 
outside (e.g. in plant cells)

cellulose: a substance from which cell walls of plant 
cells are made

cementation: the process by which dissolved 
materials like sediments stick together forming 
sedimentary rocks

chemical energy: the energy that is stored in fossil 
fuels, food, batteries, etc.

chemical formula (pl. chemical formulae): a way to 
represent the molecule of a substance, using 
chemical symbols and the number of the atoms 
the molecule consists of written in subscript

chemical property: a property that can only be 
observed and measured through chemical 
changes

chemical reaction: an event in which one or more 
substances turn into one or more new substances

chemical symbol: a unique symbol, formed from 
capital and lowercase letters of the latin 
alphabet, used to represent each element

chlorophyll: a substance which is important for 
photosynthesis and which makes chloroplasts 
green

chloroplast: a part of some plant cells in which 
photosynthesis happens and which is green 
because it contains chlorophyll

cilium (pl. cilia): structures that are part of the 
cytoplasm of some cells and which look like hairsrscytoplasm of some cells and which look like hairs

Glossary

294

Fair test

When we plan an investigation, we want our investigation to be a fair test. For this 

to happen, we should first identify and then list the variables that are involved in 

our investigation. After that, we should decide which one variable we will change 

and which one we will measure. The variable we change is the independent variable, 

while the variable we measure is the dependent variable. All the other variables of 

our investigation are the control variables which we should keep the same during the 

entire investigation.

Safe test

In addition to being a fair test, our investigation 

should also be a safe one. For this to happen, we 

must also follow some safety rules:

1. Always read and follow the rules of your school 

laboratory.

2. Listen to your teacher and follow your teacher’s advice.

3. Never carry out an investigation that is not approved by 

your teacher.

4. Wear safety equipment if it is necessary.

5. Do not drink or smell anything.

6. Look for hazard symbols on the containers of substances that you use and take 

the appropriate safety measures.

7. Keep in mind that the equipment of a laboratory may be sensitive and may need 

extra attention when you use it.

Emily wants to investigate 
hhow the height of a ramp from 
which a toy car will roll affects 
the distance it travels. For her 
iinvestigation to be a fair test, 
Emily lists the variables that 
aare involved in her investigation 
aand decides which the 
iindependent, the dependent 
aand the control variables of this 
iinvestigation will be. 

Plan a fair and safe investigation 

Fair test

List of variables

height of the ramp –› –› independent variable

distance travelled by the car –›–› dependent variable

type of toy car –› –› control variable

type of surface on which the toy car rolls –›–›
control variable

Work like a scientist

283

In order to understand and explain the processes 

and things that happen around them, scientists 

base their thinking and research on the scientific 

method. Applying the scientific method as an 

investigation method ensures that scientists have 

a better chance of reaching reliable results to 

support or reject their hypotheses. The steps of 

the scientific method include:

Scientific method

In order to understand and explain t

1 Observe

The beginning of the scientific method is something you observe through your 

senses or even some background information you collect about a topic.

2 Ask a question

Ask a question based 

on what you observe 

and you want to learn 

about. The question must 

be testable and should 

be answerable through 

scientific investigation. 

The question also should 

be exact and accurate and 

not answerable through 

personal opinion. 

3 Form a hypothesis

Research and gather information about the 

topic of your question and form a hypothesis that 

can be tested.

4 Test the hypothesis

Make a prediction based on your 

hypothesis. Then plan an investigation to test 

your prediction to see if your hypothesis is 

supported by evidence or not. After that, carry 

out the investigation you planned and collect 

your data. 

5 Analyse your results and draw a conclusion

Analyse and interpret the obtained results from your investigation using the 

appropriate tool. Draw a conclusion based on your results that answers your initial 

question and determine if your results can be used as evidence to support or reject 

your hypothesis. If the hypothesis is rejected, you must form another hypothesis and 

repeat the process from step 3. 

6 Share your results

Report the results 

of your investigation 

and communicate them 

to others.

A hypothesis can become a theory when a lot of evidence 

has been found to support it and it is repeatedly found 

to be accepted through different investigations from 

different groups. But even a theory does not always 

remain the same. A theory can evolve, adapt, be changed 

or be rejected and replaced by another theory.

Work like a scientistist

282

a glossary with 

detailed definitions

guidelines for 

scientific work
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groups according to shared characteristicsgroups according to shared characteristics

cone: a dry part of conifer plants in which the reproductive 

structures, like the seeds, are kept

conifer: a group of plants that have needle shaped leaves and 

make cones in which seeds are kept

dichotomous (for identification keys): when the questions of 

the key have only one of two answers, yes or no 

earthworm*: a common type of an annelid worm that lives in 

the ground

echinoderm: invertebrate animal group which live in the water 

and the bodies of which are hard outside and covered with 

spikes

excretion: the process of removing waste products from the

body

external: referring to the outside part of something

extinction: the situation in which there are not any individuals 

of a species alive; when a species goes extinct

fern: a group of plants which reproduces with spores and does 

not have flowers

fertile: being able to reproduce and create new organisms

flatworm: a group of worms with flat non-segmented bodies

growth: the process of changing to be larger in size, height 

and weight

identical: the same in every detail

identification: the process by which something is recognised

identification key: a way to identify living organisms using 

questions at each step about their characteristics 

individual: one single organism 

infertile: not being able to reproduce and create new organisms

invertebrate: an animal that does not have an inner skeleton 

with a backbone

jellyfish: invertebrate group of animals that live in the water 

and have a soft and jelly-like body with tentacles and 

stinging cells

kingdom: the largest group into which living organisms are 

classified

mollusc: invertebrate animal group with a soft body with 

strong muscles

moss: a group of plants that do not have real roots or flowers 

and reproduce with spores

movement: the process of something or someone moving

nematode:nematode: a group of worms with soft, thin and  a group of worms with soft, thin and 

non-segmented bodies

nutrition: the process of a living thing getting or making the 

substances it needs 

offspring: organisms created by the reproduction of their 

parents

reproduction: the process of producing new living things of 

the same kind; having young

respiration: the process of getting energy from food which 

happens in every cell of an organism

sensitivity: the ability of living organisms to respond to a 

change in their environment

species: a group of organisms of the same type with similar 

characteristics which can reproduce with each other and 

create new organisms that can also reproduce

spore: a reproductive body of some plants like mosses

starfish: an invertebrate echinoderm animal that lives in the 

sea and has a star shape usually with five arms

stinging cell: a type of specialised cell found in some animals 

that contains chemicals which can harm other organisms 

when in contact

tentacle: a long and soft organ that can be found in jellyfish 

and other animals, they might seem like arms or antennae

variation: differences in the characteristics of organisms that 

might otherwise look very similar

vertebrate: an animal that has an inner skeleton with a 

backbone

worm: a type of invertebrate animal without arms or legs that 

usually moves by crawling

Be aware
• The word ‘respiration’ can have different meanings. In this 

unit, ‘respiration’ is the process of getting energy from 

food which happens in every cell of an organism. However, 

in everyday life this word can also mean the process of 

breathing. 

• The word ‘kingdom’ can have different meanings. In 

biology ‘kingdom’ is a classification term of a large group of 

organisms with certain similar characteristics, like the plant 

kingdom and the animal kingdom. However, in everyday life 

the word is also used to describe a territory governed by a 

king or queen. 
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Our planet is about 5 billion years old and life on Earth has 

been around since about 3.5 billion years ago. It is estimated 

that today there are about 8 million species on our planet that 

can be found from the deepest oceans to the highest 

mountains. There is so much diversity between living 

organisms that scientists have been classifying organisms for 

years in order to study them and they still haven't classified 

them all. Classification happens through the comparison of 

one organism to another, however it is not as simple as it 

might sound. There is a need to have a universal classification 

system to recognise organisms and scientists have had 

disagreements as to how to create such a system. 

The system of classification agreed upon and used today is 

based on the work of Carolus Linnaeus who lived in the 18th 

century. In this system, all living organisms are classified into 

different subdivisions according to their characteristics. The 

largest division is into kingdoms. Linnaeus only described two 

kingdoms, the plant and the animal kingdom, however today 

with the development of technologies like the microscope 

there are more kingdoms described. Scientists have argued 

over how many kingdoms there are for a long time. The most 

accepted number of kingdoms is five, the kingdoms of 

animals, plants, fungi, monera (prokaryotes), and protista. 

After the division into kingdoms, organisms are further divided 

into phylum, class, order, family, genus and finally into the 

smallest taxonomic group of species. According to this 

classification system, each organism has a unique Latin name 

consisting of two words. For example, humans are named 

Homo sapiens, Homo is the genus and sapiens is the species. 

In the example of the common mouse, it is called Mus 

musculus and its classification is the following: kingdom: 

animal, phylum: chordata, class: mammals, order: rodents, 

family: Muridae, genus: Mus, species: musculus. The 

classification is based on the characteristics of each species. 

There are smaller subgroups after the classification into 

species called subspecies or breeds. We usually see such 

subgroups in animals that have been bred by humans such as 

pets like cats and dogs. However, breeds are not officially 

recognised classification divisions, instead they are practical 

terms.

Defining a species is not an easy task. In fact, it has been a very 

hard task for scientists to define species. The definition of a 

species is a group of animals with similar characteristics which 

can reproduce with each other and have fertile offspring. In 

practice there are many issues with this definition. First, 

animals may live in very different geographic locations so we 

cannot easily know if they can reproduce and have fertile 

offspring. Second, species evolve. The species of the past are 

not the same today. Evolution is key in understanding how 

species change and evolve with time. 

Today, some of the issues with defining species are being 

solved by modern technologies including DNA sequencing. 

Scientists use the DNA of each organism or species, and they 

can ‘read’ its sequence and compare it to other organisms. By 

doing this they can see the degree of similarity between 

organisms and also understand if organisms have a similar 

ancestor through evolution. All in all, even if technologies and 

categories change, the logic behind classifying organisms has 

stayed the same through the years. The classification of living 

organisms is a very useful tool to recognise organisms 

according to their characteristics in order to study them in 

detail.

Language focus
There are plenty of new terms in this unit. Spend the time 

needed to study them in detail and ensure you illustrate their 

use orally and in writing during the following lessons. Give Ss 

motivation and opportunities to use these terms themselves.

annelid: a group of animals of worms with segmented bodies

arachnid: a group of arthropods with eight legs and without 

antennae, like a spider

arthropod: invertebrate animal group, which includes insects, 

which have segmented bodies and legs with joints

Classification 
of living things
Scientific information
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3. Describe how amphibians and reptiles are different, but also how they are similar.

4. Describe how molluscs and jellyfish are different, but also how they are similar.

5. A spider is not an insect. Why? 

2. Complete the sentences with the words in the box.

a. Birds and reptiles are                                                  . 

b.                                                   have fur and give birth to young. 

c. Amphibians breathe with their lungs and through their                                                 . 

d. Arthropods and jellyfish are                                                  . 

e. Molluscs have soft bodies with strong                                                  . 

f.                                                    breathe with their gills. 

g.                                                    have long tentacles. 

vertebrates     invertebrates     jellyfish     muscles     skin     mammals     fish

7.37.3
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information, a glossary of the unit 
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Invertebrates

• Draw Ss’ attention to the theory section Invertebrates.

• Explain to Ss that invertebrates belong to the animal 

kingdom and that they do not have an inner skeleton or 

backbone. 

• Point out to Ss that there are seven groups of invertebrates 

described in this lesson. 

• Focus Ss’ attention on picture F.

• Explain to Ss that in picture F, we can see an example of a 

mollusc.

• Explain to Ss that a mollusc has a soft body with strong 

muscles and (sometimes) a protective shell.   

• Focus Ss’ attention on picture G.

• Explain to Ss that in picture G, we can see an example of a 

jellyfish.

• Explain to Ss that jellyfish live in water. They have soft 

bodies with long tentacles with stinging cells. 

• Focus Ss’ attention on picture H.

• Explain to Ss that in picture H, we can see an example of an 

annelid.

• Explain to Ss that annelids are worms with soft segmented 

bodies.

• Focus Ss’ attention on picture I.

• Explain to Ss that in picture I, we can see an example of a 

flatworm.

• Explain to Ss that flatworms have soft flat bodies which are 

not segmented. 

• Focus Ss’ attention on picture J.

• Explain to Ss that in picture J, we can see an example of a 

nematode.

• Explain to Ss that nematodes are worms with soft thin 

bodies that are not segmented. 

• Focus Ss’ attention on picture K.

• Explain to Ss that in picture K, we can see an example of an 

echinoderm.

• Explain to Ss that echinoderms live in water and their body 

is hard on the outside and covered with spines. 

• Focus Ss’ attention on picture L.

• Explain to Ss that in picture L, we can see an example of an 

arthropod.

• Explain to Ss that arthropods are animals with segmented 

bodies and joints in their legs. 

• Point out to Ss that arthropods are further divided into 

arachnids which have eight legs and insects which have six 

legs, antennae and might also have wings. 

• Be aware that at this point of the lesson there is an 

opportunity for you to recognise and then resolve any 

difficulty that some Ss may have telling the difference 

between insects and arachnids. 

• Have a S read aloud each paragraph of the theory section 

Invertebrates. 

• Focus Ss’ attention on picture M.

• Explain to Ss that in picture M, we can see an octopus.

• Ask Ss In which group would you classify an octopus? (An s? 

octopus is an invertebrate because it has no backbone 

or inner skeleton. Its body is soft but with strong muscles 

therefore it belongs to the group of molluscs.).

• You can also ask Ss In which group would you classify an 

ant? (An ant is an invertebrate because it has no backbone. t? 

Its body is segmented and it has legs with joints. It therefore 

belongs to the group of arthropods.), What are the 

similarities and differences between a spider and a bee? (A 

spider and a bee are both invertebrates because they have 

no backbone and they belong to the invertebrate group 

of arthropods because they have segmented bodies and 

legs with joints. A spider has eight legs and no antennae 

and therefore it is an arachnid, while a bee has six legs, 

antennae and wings and it belongs to the group of insects.), 

Which invertebrates have tentacles with stinging cells? 

(Jellyfish are invertebrates which have tentacles with 

stinging cells.).

• Allow Ss some time to think about their answers.

• Encourage Ss to express their opinions, and initiate a short 

discussion in class.

Invertebrates are a group of animals of the 

animal kingdom. There are several groups of 

invertebrates with a variety of characteristics. 

However, all invertebrates do not have an inner 

skeleton or a backbone. 

Invertebrates 

Invertebrates are a group of a

Molluscs: They are animals with soft bodies, 

but with strong muscles. Many of them have 

a shell which protects them. Sometimes this 

shell might be inside their body. 

Jellyfish: They are animals that live in water. 

Their body is soft and  jelly-like and they have 

long tentacles which have stinging cells. They 

use these tentacles to get their food in the 

water.

Annelids: They are worms, like the earthworm. 

Their bodies are soft and segmented.

Flatworms: They have soft flat bodies which 

are not segmented.

Nematodes: They  are worms that have soft 

and thin bodies, which are not segmented.

Echinoderms: They are animals that live in the 

water, like the starfish. Their body is hard  on 

the outside and covered with spines.

Arthropods: They are animals with a 

segmented body and legs with joints. They 

also have a hard exoskeleton. There are many 

animals in this group. Two smaller groups 

of arthropods are arachnids  and insects. 

Arachnids, like spiders, do not have antennae 

and they have eight legs in total. Insects, like 

bees, have antennae, they have six legs and 

they might also have wings.

In which group 
would you 
classify an 
octopus?  
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Explore Science
Investigating animal classification

• Draw Ss’ attention to the Explore Science section.

• Explain to Ss that they have to choose one group of animals out 

of the mammals, reptiles, birds, fish, amphibians, molluscs and 

arthropods, and describe two animals that belong to this group.

Safety rules
> Ss should be careful when using the Internet. Not all search 

engines and web pages are safe for children.

• Have a S read aloud the steps of the Explore Science section.

• Be aware that each group of animals should be chosen by at 

least one S.

• Ask Ss What characteristics did you search for? (Accept all 

reasonable answers. Suggested answer: We looked for the 

characteristics of the body of the organisms and in which 

environment they live. We first searched if the organisms had 

an inner skeleton to know if they were vertebrates or not. We 

also searched for their way of reproduction and how they 

breathe.).

• Point out to Ss that finally they have to make a presentation 

of their findings and discuss them with the class.

• Give Ss some time to do the activity.

 Accept all reasonable answers. Suggested answer: 

Vertebrate animals that belong to the group of mammals 

could be zebras or lions. Vertebrate animals that belong 

to the group of reptiles could be snakes or turtles. 

Vertebrate animals that belong to the group of birds could 

be penguins or swallows. Vertebrate animals that belong 

to the group of fish could be salmon or sharks. Vertebrate 

animals that belong to the group of amphibians could be 

toads or salamanders. 

Invertebrate animals that belong to the group of molluscs 

could be squid or scallops. Invertebrate animals that belong 

to the group of arthropods could be spiders or ants. 

• Draw Ss’ attention to the box with the keywords of the lesson 

and read them aloud.

• Ask Ss questions such as In which group of the animal 

kingdom do molluscs and jellyfish belong? (Molluscs and 

jellyfish are both invertebrates.), Which animals have long 

tentacles with stinging cells? (Jellyfish have long tentacles s? 

with stinging cells.), What are annelids, flatworms and 

nematodes? (They are different groups of worms.), s? In which 

group is a starfish classified? (A starfish is an echinoderm.), d? 

What is the difference between an arthropod and an 

arachnid? (An arachnid is a type of arthropod. Arthropods are ? 

a group of invertebrate animals with segmented bodies and 

legs with joints.).

• Don’t correct Ss’ answers at this stage of the lesson.

• Have Ss turn to the Glossary and read the definitions and/or the 

examples of the keywords of the lesson to check their answers.

Keywords

• Draw Ss’ attention to the box with the Overview section.

• Have a S read aloud the points at the end of the lesson.

• Encourage Ss to express their opinions, and initiate a short 

discussion in class about what they have learnt in this 

lesson using as many keywords of the lesson as possible.

MORE PRACTICE

For lower-performing Ss:   

• Provide Ss with the WS a More Practice.

• Explain to Ss that they have to look at the pictures, read the 

text and answer the questions. 

• You can also ask Ss What do bats and pigeons have in 

common? (They can both fly. They both breathe with their ? 

lungs, and they are both vertebrates because they have an 

inner skeleton.).

• Encourage Ss to express their opinions, and initiate a short 

discussion in class.

• Give Ss some time to do the activity.

 1. a. A pigeon is a bird because it has feathers and it lays 

hard-shelled eggs. 

  b. A bat is a mammal because it gives birth to young 

which feed on milk, and it has fur on its body.

For higher-performing Ss:

• Provide Ss with the RS Classifying arthropods.

• Provide Ss with scissors. 

• Divide Ss into pairs. 

• Explain to Ss that the cards all show arthropods. 

• Point out to Ss that arthropods are divided into insects and 

arachnids. 

• Remind Ss that insects have six legs, antennae and might 

have wings, while arachnids have eight legs and do not 

have antennae. 

• Instruct Ss to cut out the cards from the RS Classifying 

arthropods.

Safety rules
> Ss should be careful when using scissors.

• Have each S in the pair take half the cards and make a pile 

with the cards face down. 

• Explain to Ss that one S in each pair has to take one card 

from the pile and show the arthropod to the other S, who 

has to say if the arthropod is an insect or an arachnid. 

• Explain to Ss that if they guess correctly, they can keep the 

card. The S with more cards wins.

• Give Ss some time to do the activity.

 Insects: mosquito, ladybird, cockchafer, wasp, bee, stink 

bug, ant, cockroach

 Arachnids: scorpion, spider, tick, mite

Overview

Don’t forget to prepare the materials 

and resources for the next lesson.
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sections; ideas and suggestions for teaching scientific enquiry; as 

well as differentiated activities and questions for students of basic or 

advanced performance
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Worksheet a
More practiceMore practice

7.3 
Classifying animalsClassifying animals

Name:                                                                      Date:                                                                      

1. Look at the pictures, read the text and answer the questions.

a. In which group of vertebrates would you classify a pigeon? Explain your answer.

b. In which group of vertebrates would you classify a bat? Explain your answer.

A pigeon has feathers and lays eggs with a hard shell. A pigeon can fl y from place 

to place using its wings. A bat can also fl y from place to place, but it has fur on its 

body, and it gives birth to young, which are fed with milk.

A pigeon 
with its eggs.

A bat fl ying 
with its young.
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Resource Sheet
Classifying arthropodsClassifying arthropods

Mosquito

Scorpion

Tick

Bee

Ladybird

Wasp

Stink bug

Cockroach

Cockchafer

Spider

Ant

Mite

supportive material for the class activities
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In some cases, the orbit of an asteroid can 

change. When an asteroid passes close by a 

planet or a massive object, the force of gravity 

exerted by the planet on it can pull the asteroid 

out of its orbit. For example, it is possible for 

the Earth to exert such a large force of gravity 

on an asteroid that it pulls it towards it. If this 

happens, an asteroid impact may occur on 

Earth’s surface. Another way for an asteroid 

impact to happen is with an asteroid whose 

orbit crosses the Earth’s orbit.

One asteroid impact with Earth, known as 

the Chicxulub impact, is responsible for the 

extinction of the dinosaurs and 75% of species 

66 million years ago. On the other hand, 

another asteroid impact with Earth is also 

believed to have been the cause of the start 

of life on Earth.

Asteroids hit the Earth very 

frequently. Whether 

an asteroid coming 

towards Earth poses

a threat depends on its size. Most asteroids 

that come towards Earth are small enough 

to burn up in the Earth’s atmosphere, and 

thus do not reach the surface, so they are not 

considered dangerous. However, medium-sized 

asteroids may hit the Earth and cause little 

or local damage to the area while 

large-sized asteroids may 

cause extinction.

Asteroid impact on Earth

In some cases, the orbit of an asteroid can 

Asteroids orbit the Sun. The majority of 

asteroids known to us are located in the 

asteroid belt between the orbits of Mars 

and Jupiter, while others share the orbit 

of a larger planet. Jupiter has one of the 

largest and most important populations of 

such asteroids known as Jupiter trojans. 

However, Jupiter is not the only planet 

with this characteristic. Even Earth has 

two asteroids with which it shares its orbit, 

with the first discovered in 2011 and the 

second in 2021. In addition, there are also 

some asteroids whose orbits pass close 

to (Near-Earth Asteroids) or even cross 

Earth’s orbit (Earth-crossers).

trojan 
asteroids

m
ain

asteroid belt

Venus

Jupiter

Earth

Mars

Mercury

Sun

as oids

C

B

 9.1

201

Our solar system consists of millions of 

asteroids while more than 1 000 000 of them 

are known. Asteroids are lumps made of rock 

with an irregular shape. They are generally grey 

in colour and most of them have craters on 

their surface resulting from collisions with other 

objects.

Asteroids vary in size. Their diameters range 

from a few metres for the smallest, to a few 

hundred kilometres for the largest. The largest 

asteroid found so far is the asteroid Vesta 

which is close to 525 kilometres in diameter. 

Asteroids along with comets and meteoroids 

are some of the smallest objects that make up 

our solar system.

A

Asteroids were formed in the early stages of 

the formation of our solar system. These small 

pieces of rock are the leftovers of the nebula 

from which our solar system was born 4.6 billion 

years ago, which did not manage to grow large 

enough to become planets. Some asteroids were 

part of larger objects, like planets, moons, or 

bigger asteroids, that broke off after colliding 

with another object.

Since asteroids are small objects, compared to 

planets, their gravity is small and therefore the 

materials, i.e. the rocks, from which they are 

made are not strongly held together. This results 

in their shape sometimes changing due to the 

tidal forces exerted on them by larger solar 

system objects. Also, only a few large asteroids 

have their own moons, e.g. Didymos with its 

moon Dimorphos.

Some asteroids may be made of different pieces 

of rock, while others that are small and spin 

quickly are made of only one piece of rock. 

This can be explained because their low gravity 

would not hold different pieces of rock together. 

? Why do only a few asteroids 
have their own moons?

Example

How many times wider is the Moon than Vesta, 

if the Moon’s diameter is 3475 km? Round of 

your calculations to 2 decimal places.

Solution

To find how many times wider the Moon is 

than Vesta, we should divide the diameter of 

the Moon by that of Vesta.

So, 3475

525
= 6.62. 

Therefore, the Moon is approximately 6.62 

times larger than Vesta.

Facts about asteroids    

Our solar system consists of millions of 

9.1 9.1   Asteroids  Asteroids 
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Even though magnetism has been known since the 7th century BCE by the ancient Greeks and 

Chinese, the first who investigated the phenomenon of magnetism using scientific methods was 

William Gilbert (1544-1603). He also concluded that the Earth 

itself is a large magnet. Many more scientists have made 

studies of magnetic phenomena and proposed theories 

of magnetism and it is still studied to this day. Today 

we know that the properties of magnets are related to 

electricity and the structure of matter.

Magnets have two areas called poles of the magnet. 

The poles of a magnet are the north pole (N), usually 

red-coloured, and the south pole (S), usually blue-coloured.

A magnet does not apply a force on all objects, but only on 

objects made of magnetic materials. The force that magnets exert on 

magnetic materials is called magnetic force. Magnetic forces that are exerted from different parts 

of a magnet have different strengths. If we bring a magnet close to steel paper clips we observe 

that more of them are attracted by the poles of the magnet. 

If we break a bar magnet in two, each half will be a magnet with two poles each, a north pole and 

a south pole. If we keep breaking the magnet in two, we will create even smaller magnets. We 

cannot separate the poles of a magnet.

There is a great variety of magnets of different sizes, shapes, and strength. However, the size and 

shape of the magnet is not related to its strength. Some magne

force on magne

Poles of a magnet 

Even though magnetism has been kno

es, shapes, and strength. However, the size and 

ength. Some magnets are small but exert a greater 

e on magnetic materials than bigger magnets.

What are the names of the 
different shapes of magnets 
shown in picture B?

?

B

A

Dive into ScienceDive ie into S
The historyory of 
magnetisism

Magnetism has been known since the 7th century BCE by 

the ancient Greeks. A shepherd named Magnes who lived in 

Magnesia, while herding his sheep on a mountain, found that 

the iron nails of his sandals were attracted to the rock he was 

standing on. The rock was called lodestone.

Many years later, the Chinese found out that small pieces of 

lodestone that were free to turn, always showed the same 

direction. The Chinese used lodestone to make the first 

compasses. 

magneti

12.1 12.1   Properties of magnets  Properties of magnets 
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Magnetic materials are always attracted by 

magnets. The magnet does not have to come 

into contact with the magnetic material in 

order to exert a force on it. The magnetic 

force acts from a distance. Magnetic force is 

a non-contact force.

Magnets interact with each other with 

magnetic forces too. If we bring the unlike 

poles of two magnets together, we will 

notice that the magnets attract each other. But if we bring the like poles of the magnets together, 

we will notice that the magnets repel each other.

There are natural magnets as well as man-made ones.

Lodestones are natural magnets that contain the mineral magnetite. 

Magnetite is a naturally occurring magnetic material, which consists 

of iron oxide, a chemical compound of iron and oxygen. 

However, most of the magnets we use today are man-made. They are 

made from magnetic materials formed into different shapes. 

Magnetic materials are iron, nickel and cobalt, and some of their alloys, 

like steel. All other materials are not magnetic, including all other metals, 

like aluminium, silver and copper. 

Magnetic materials have little groups of atoms that act like tiny magnets. 

These are called magnetic domains. In a magnetic material the domains 

have a random direction, but when a magnet gets close to it, they all line 

up having the same direction. 

Magnetic materials can be magnetised, which means that they can become 

magnets. One way to magnetise a magnetic material, e.g. a steel nail, is to 

stroke it with a magnet many times and in the same direction each time. 

Magnetic interactions 

Magnetic materials are always attracted

Magnetic materials 

There are natural magnets as well as gnetite Magnetite D

E

What will happen if the south poles of two magnets are brought together??

Which side of the iron bar will be the north 
pole, and which will be the south pole??

magnetic domains in 

random directions

magnetic domains line up 

in the same direction
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Special Editions in Maths

Special Editions in Science



Beyond Maths & Science&

MM Publications is a member of MM Educational 

Group, an international publishing group that delivers 

educational materials and services in four subject 

areas: English Language Teaching (ELT), Computing – 

ICT, Maths and Science.
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αrguslogistics
 Argus Logistics specialises in the global distribution of educational 

materials. This company connects MM Educational Group with its 

international network of partners and customers.

abacusfcs
 Abacus Financial Services provides financial, counselling, and other 

support services that reinforce the operations of all members within 

MM Educational Group, thus ensuring financial stability, workforce 

e�ectiveness and operational excellence.

mmschools
 MM Schools is the birthplace of MM Educational Group. Since 1974, 

this state-of-the-art educational institution has o�ered substantial 

insights on ELT methodologies. To this day, it continues to be a source 

of inspiration, as it provides a unique opportunity to pilot educational 

products with students whose first language is not English.

combobooks
 Combo Books promotes, sells, and distributes the products of MM 

Educational Group in Greece, Cyprus, and the Balkans. It also 

organises and administers language examinations in collaboration 

with Palso, Europalso, and the Greek Ministry of Education.

focusondigitαlservices
 Focus on Digital Services designs and develops books and 

e-learning materials for students and teachers worldwide. The 

creative, top-notch members of this team deliver both superior 

quality and contemporary design.

primeedusoftware
 Prime Educational Software Applications develops high-quality digital 

tools and software for education. The company leverages the latest 

technology, in order to digitise the content created by MM Educational 

Group and thus enhance the overall educational experience.
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The other members of MM Educational Group:

binαrylogic
 Binary Logic has been at the forefront of technology since 1982, 

building a global reputation through quality educational resources 

and support services. The founders of Binary Logic are educators who 

invested in technology early on. Hence, they developed a Computing 

& ICT curriculum for K-12 and tertiary education, changing the way 

the subject has been taught and learnt over the last 20 years.

MM Publications is an international publishing house that specialises 

in ELT books and materials, as well as services to support teachers 

and educational institutions worldwide. It was established in 1993 

but has grown substantially since then. Today, materials by MM 

Publications are used in state and private schools at all levels of 

education. In fact, various customised editions have been developed 

to suit the diverse needs of unique markets.

mmpublic³tions
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Cooperation

in 11 countries

Offices

on all continentson a

Presence
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educational group
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more than 150 

coursebook 

series

more than 

8.500 titles

more than 1.200 

special editions

in more than 110 countriesin

Partners & Agents
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ISBN List
Play with Maths (Pre-Primary)

Play With Maths A

Student9s Book 978-618-5305-56-7 

Teacher9s Book 978-618-5305-76-5

Play With Maths B

Student9s Book 978-618-5305-57-4 

Teacher9s Book 978-618-5305-59-8 

Maths for kids (Pre-Primary)

Maths for kids A 

Student9s Book 978-618-5663-10-0  

Teacher9s Book 978-618-5663-11-7  

Maths for kids B 

Student9s Book 978-618-5663-12-4  

Teacher9s Book 978-618-5663-13-1  

Let9s Start! Maths (Primary)

Let9s Start! Maths 1

Student9s Book 978-618-5305-29-1 

Workbook 978-618-5305-30-7 

Teacher9s Book 978-618-5305-31-4

Let9s Start! Maths 2

Student9s Book 978-618-5305-34-5 

Workbook 978-618-5305-35-2 

Teacher9s Book 978-618-5305-36-9

Let9s Start! Maths 3

Student9s Book 978-618-5305-37-6 

Workbook 978-618-5305-38-3 

Teacher9s Book 978-618-5305-39-0

Let9s Start! Maths 4

Student9s Book 978-618-5305-40-6 

Workbook 978-618-5305-41-3 

Teacher9s Book 978-618-5305-42-0

Let9s Start! Maths 5

Student9s Book 978-618-5305-44-4 

Workbook 978-618-5305-45-1 

Teacher9s Book 978-618-5305-46-8

Let9s Start! Maths 6

Student9s Book 978-618-5305-47-5 

Workbook 978-618-5305-48-2 

Teacher9s Book 978-618-5305-49-9

International Maths Second Edition (Primary)

Maths 1

Student9s Book 978-618-5663-64-3 

Workbook 978-618-5663-65-0 

Teacher9s Book  978-618-5663-47-6 

Maths 2

Student9s Book 978-618-5663-66-7 

Workbook 978-618-5663-67-4 

Teacher9s Book  978-618-5663-48-3 

Maths 3

Student9s Book 978-618-5663-68-1 

Workbook 978-618-5663-69-8 

Teacher9s Book  978-618-5663-49-0

Maths 4

Student9s Book 978-618-5663-70-4 

Workbook 978-618-5663-71-1 

Teacher9s Book  978-618-5663-72-8

Maths 5

Student9s Book 978-618-5663-73-5 

Workbook 978-618-5663-74-2 

Teacher9s Book  978-618-5663-75-9

Maths 6

Student9s Book 978-618-5663-76-6  

Workbook 978-618-5663-77-3 

Teacher9s Book  978-618-5663-78-0

Explorers! Maths (Lower Secondary)

Explorers! Maths 1 

Student9s Book with E-workbook 978-618-5663-24-7

Teacher9s Book  978-618-5663-31-5

Explorers! Maths 2 

Student9s Book with E-workbook 978-618-5663-29-2

Teacher9s Book  978-618-5663-30-8

Explorers! Maths 3

Student9s Book with E-workbook 978-618-5663-38-4

Teacher9s Book  978-618-5663-39-1
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Let9s Explore Maths (Secondary)

Let9s Explore! Maths 1

Student9s Book 978-618-5663-00-1

Workbook 978-618-5663-26-1

Teacher9s Book 978-618-5663-01-8

Let9s Explore! Maths 2

Student9s Book 978-618-5663-02-5

Workbook 978-618-5663-27-8

Teacher9s Book 978-618-5663-03-2

Let9s Explore! Maths 3

Student9s Book 978-618-5663-22-3

Workbook 978-618-5663-33-9

Teacher9s Book 978-618-5663-22-0

Let9s Explore! Maths 4 

Student9s Book  978-618-5663-35-3

Workbook  978-618-5663-37-7

Teacher9s Book  978-618-5663-36-0

Let9s Explore! Maths 5 

Student9s Book  978-618-5663-41-4

Workbook  978-618-5663-42-1

Teacher9s Book  978-618-5663-43-8

Science for kids (Pre-Primary)

Science for kids A

Student9s Book 978-618-5305-77-2  

Teacher9s Book  978-618-5663-63-6

Science for kids B

Student9s Book 978-618-5305-80-2 

Teacher9s Book  978-618-5305-81-9

International Science (Primary) 

Science 1

Student9s Book 978-618-5305-00-0 

Workbook 978-618-5305-04-8 

Teacher9s Book  978-618-5305-05-5

Science 2

Student9s Book 978-618-5305-06-2 

Workbook 978-618-5305-07-9 

Teacher9s Book  978-618-5305-08-6

Science 3

Student9s Book 978-618-5305-14-7 

Workbook 978-618-5305-15-4 

Teacher9s Book 978-618-5305-16-1

Science 4

Student9s Book 978-618-5305-21-5 

Workbook 978-618-5305-22-2 

Teacher9s Book  978-618-5305-23-9

Science 5

Student9s Book 978-618-5305-50-5 

Workbook 978-618-5305-51-2 

Teacher9s Book  978-618-5663-50-6

Science 6

Student9s Book 978-618-5305-67-3 

Workbook 978-618-5305-68-0 

Teacher9s Book  978-618-5663-83-4

International Science (Lower Secondary)

Science 1

Student9s Book   978-618-5663-19-3  

Workbook  978-618-5663-20-9  

Teacher9s Book  978-618-5663-25-4  

Science 2

Student9s Book 978-618-5663-44-5

Workbook 978-618-5663-45-2

Teacher9s Book 978-618-5663-46-9

Science 3

Student9s Book 978-618-5663-84-1

Workbook 978-618-5663-85-8

Teacher9s Book 978-618-5663-86-5
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CEFR

Throughout this catalogue, the correspondence of Vector books and materials to 

the CEFR is presented in order to facilitate teachers.
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C2 Can understand with ease virtually everything heard or read. Can summarise information from different 

spoken and written sources, reconstructing arguments and accounts in a coherent presentation. Can 

express himself/herself spontaneously, very fluently and precisely, differentiating finer shades of 

meaning even in more complex situations. 

C1 Can understand a wide range of demanding, longer texts, and recognise implicit meaning. Can express 

himself/herself fluently and spontaneously without much obvious searching for expressions. Can use 

language flexibly and effectively for social, academic and professional purposes. Can produce clear, 

well-structured, detailed text on complex subjects, showing controlled use of organisational patterns, 

connectors and cohesive devices. 
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B2 Can understand the main ideas of complex text on both concrete and abstract topics, including technical 

discussions in his/her field of specialisation. Can interact with a degree of fluency and spontaneity 

that makes regular interaction with native speakers quite possible without strain for either party. Can 

produce clear, detailed text on a wide range of subjects and explain a viewpoint on a topical issue giving 

the advantages and disadvantages of various options. 

B1 Can understand the main points of clear standard input on familiar matters regularly encountered in 

work, school, leisure, etc. Can deal with most situations likely to arise whilst travelling in an area where 

the language is spoken. Can produce simple connected text on topics which are familiar or of personal 

interest. Can describe experiences and events, dreams, hopes and ambitions and briefly give reasons 

and explanations for opinions and plans. 
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A2 Can understand sentences and frequently used expressions related to areas of most immediate 

relevance (e.g. very basic personal and family information, shopping, local geography, employment). 

Can communicate in simple and routine tasks requiring a simple and direct exchange of information on 

familiar and routine matters. Can describe in simple terms aspects of his/her background, immediate 

environment and matters in areas of immediate need. 

A1 Can understand and use familiar everyday expressions and very basic phrases aimed at the satisfaction 

of needs of a concrete type. Can introduce himself/herself and others and can ask and answer questions 

about personal details such as where he/she lives, people he/she knows and things he/she has. Can 

interact in a simple way provided the other person talks slowly and clearly and is prepared to help.

Common European Framework of 
Reference for Languages (CEFR)
One of the aims of the Common European Framework (CEFR) is to describe the levels of 

profi ciency required by existing standards, tests and examinations in order to facilitate 

comparisons between diff erent systems of qualifi cations. For this purpose, the CEFR Levels 

have been developed. The table below summarises the set of proposed CEFR Levels in single 

holistic paragraphs and provides teachers and curriculum planners with orientation points.

CEFR LEVELS: Global Scale
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