Bilingual Concept Builder Notes

Competency 1

Use language, notation, and Venn Diagrams to represent different types of sets and their elements:
finite and infinite sets, empty sets, singleton sets, and universal sets

Rationale: The outcome of this competency depends on the student’s ability to classify, sort, and
organise different data. Students do not have any prior knowledge of the sets, but they must know
how to group similar things/numbers together. This serves as a blueprint for learning sets. Learning
how to represent sets using language, notation and Venn diagram allows students to enhance their
logical and analytical skills. Venn diagrams help the students to compare, contrast, and understand
the relationship between two distinct groups or collections.

Using examples, explain to the students that sets are a well-defined collection of objects and there are
multiple methods of writing a set. Use a variety of examples to explain different types of sets. Once
the students learn how to use the set language and notation, it will be easier to explain the
relationship between sets using Venn diagrams.

Stimulus: Create a stimulus to represent sets with a simple activity. Provide different classroom
objects to the students and ask them to classify them into two groups based on their attributes, such
as colour or texture, etc. Once they classify the objects, ask them if there are any objects with
common attributes. Help the students define each set and represent them using a Venn diagram.

Using different examples from everyday lives, such as set of vowels in English language, set of odd
numbers less than 10 and set of all the red objects in a classroom, to teach how sets can be written by:

« Listing all the elements of a set in set notation (curly brackets), that is tabular form. Example
W=1{0,1,2, 3,4}

o Using words, which is the descriptive form. Example: set of all the whole numbers less than 5.

To further strengthen the methods of writing sets, use examples from the textbook. Once the
students can independently write sets as tabular or descriptive methods, move on to explaining
several types of sets. The textbook covers six types of sets apart from universal set. Explain that sets
with measurable number of elements or member is a finite set, whereas the set with unlimited
number of elements is an infinite set. For example, the number of colours in a rainbow is a finite set
while the number of colours in the world is an infinite set. Move on to explaining null set (otherwise
called empty set) and singleton set. The major difference between both is that null is a completely
empty set, that is it has no elements while singleton set has only one element. For example,

A = {cities of Pakistan named Edinburgh} is a null set as there is no city in Pakistan named
Edinburgh. Whereas B = {capital city of Pakistan} is a singleton set because B = {Islamabad}. Point
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out that the symbol of null/empty set is different from all the other notations as it is represented by
the Greek letter called ‘phi’ and written as &J. It is important to note that an empty set is never
represented as {J} as it would mean that a set contains one element which is &.

Equal and equivalent sets may appear confusing. However, the best way to explain the difference is
that equal sets have the exact same elements, even if the order is different. Whereas the equivalents
set have the same number of elements, but the members of the set may be different from one
another. It is important to note that all equal sets are equivalent, but not all equivalent sets are equal
as the elements may differ. Use examples from the textbook to support your explanation.

Knowing what a universal set is essential as it is a steppingstone to understanding how Venn
diagrams are drawn or made. Universal set is a set of all elements that are under consideration for a
particular scenario. For example, if Set A = {name of all the boys in a classroom}, then universal set
(U) is {name of all the students in a classroom}. Point out that a universal set can either be finite or
infinite. Move towards explaining Venn diagrams as a way of representing relationship between two
sets. Elements of a set in a Venn diagram are written within a circle, while the universal set is
represented in a rectangle. A set (represented as a circle) is drawn within the rectangle representing
the universal set, since all elements of the set are part of the universal set.

Incorporate examples from the textbook to support your explanation and use exercises as practice to
strengthen the concept in students. For class practice, you may also provide students with different
examples or worksheets of sets and ask them to classify them as finite, infinite, empty, singleton and/
or universal set. The following example can be used:

o A Set of planets in the solar system
o A Setall the books in the library

o A Set of animals which have 4 limbs.
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Bilingual Concept Builder Notes

Competency 1

« Recognise, identify, and represent integers (positive, negative, and neutral integers) and their
absolute or numerical value.

» Arrange a given list of integers or their absolute values in ascending and descending order.

Rationale: Students have prior knowledge of whole numbers, decimals, and fractions. The outcome
of this competency will allow students to use numbers beyond counting and measuring and help
them in understanding real-world contexts, such as temperature, direction, coordinates, elevations,
bank balance, etc. Integers also lay the basis for advanced topics, such as coordinate geometry,
algebra and data representation and interpretation. Furthermore, understanding the difference
between absolute value and numerical value and its use is crucial for mathematical fluency. It helps
the students understand distance and magnitude of numbers on the number line. Integers, including
their numerical and absolute value, lay the foundation for coordinate geometry, algebra and data
representation and interpretation.

Using a number line as the core concept, explain to the students what positive and negative integers
are. Once they know the difference, explain the difference between absolute and numerical value of
numbers.

Stimulus: Start the lesson by asking simple questions, such as how many days there are in a year,
how many legs an elephant has, without introducing the term ‘integers; explain the difference
between natural numbers and whole numbers. Natural numbers start from 1 and are used to express
countable things present in nature. Whole numbers, however, are a type of natural number but also
include 0. Use the reference of number line from the textbook to support your explanation. The
same number line will further be used to compare whole numbers. Students must be familiar with
the signs of comparison (“<” and “>”). On the number line, ask students to compare two numbers.
For example, based on their position on the number line, ask the students to determine which
number is greater or lesser:

4 and 3
0and 7
5and 9
0 and 6
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Once the students compare the number, ask them to add and subtract the pairs using the same
number line.

Move on to another scenario-based activity where the students are given a list of temperatures of
different countries (include both positive and negative temperatures). Ask the students what they
think the positive and negative signs are before the number indicates. Once the students present
their answers, explain that positive numbers usually indicate higher/warmer temperature while the
negative numbers indicate lower/colder temperature. Indicate that 0° is used as a point of reference
as it is neither negative nor positive. Draw a number line on the board again, making sure the
markings on it are equidistant. Next, use the same number line to show that the negative integers are
on the left of ‘0" and positive numbers are on the right of ‘0’ Since 0 is neither negative nor positive,
it is a neutral integer. The same number line will be used to compare two integers. Point out that the
integers on the number line increase to the right and decrease to the left. So, the positive integers will
always be greater than the negative integers.

Once the concept of integers has solidified, move on to explaining the absolute value of integers. The
absolute value of any number is its distance from 0 on the number line, regardless of its direction.
Take 6 for example.

6 6
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The number +6 or -6 is six points away from 0 in both directions. This is why the absolute value of
+6 and -6 will be 6. Point out that the absolute value of any integer is denoted by two vertical bars on
either side of the number. So, |+6| and |-6| = 6.

Point out that ordering absolute integers is the same as ordering whole numbers. For example, |-7/,
|20], |-15|, |-4| can be arranged in ascending order by:

o First, finding their absolute values: 7, 20, 15, 4
o Next, arranging them in ascending order: 4, 7, 15, 20
o Finally, matching each absolute value to its original number: |[-4], |-7|, |-15], 20.

The same method can be applied when arranging the absolute values of numbers in descending
order.

Competency 2
o Add and subtract up to 2-digit like and unlike integers

Stimulus: Addition and subtraction of numbers is carried out at primary level and students already
have prior knowledge of it. However, subtraction at primary level is taught by subtracting the smaller
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number from the bigger number only. Here the students will learn to subtract bigger numbers from
a smaller number, add and subtract integers with either positive or negative signs.

Write a simple addition example, such as 3 + 5 = ? on the board. Ask the students to solve it. Once
they do, ask them how they would approach the sum if a positive sign were added before both the
numbers, such as +5 + 8 = ? Give them time to brainstorm and then draw a number line. Explain to
them that a number line can be easily used to add or subtract integers. To add +5 +8, start at 0 and
then move 5 units to the right to land on +5 and then move 8 more units. The number you land on is
the sum of +5 +8, which is +13. Point out to the students that adding two positive integers will
always result in a positive answer.

Move on to adding a positive integer to a negative integer. Provide the students with the same
example but replace the positive integers with the negative integer, that is -5 + -8 = 2. What would
the answer be? Allow them time to brainstorm how they will approach the problem. Let them know
that to solve any addition of integers, we can use the number line. Start from 0 and move 5 units to
the left to land on -5 and then move 8 units further. The final number you land on is the sum of

-5 + -8 = -13. Point out to students that adding two negative integers will always result in a negative
answer.

Once the students get a grasp on how to add like integers (integers with the same sign), move on to
adding unlike integers, that is a positive and a negative integer, For example -4 + 2 = ? The positive
and negative signs within one equation may be confusing for the students so you can advise them to
put the integers within brackets like (-4) + 2 = ? on the number line, move 4 units to the left from 0
to land on -4 and then move 2 units to the right (to indicate positive integer). The final number you
land on will be the sum of -4 + 2 = -2. Point out that when adding unlike integers, the sum would
have the sign of the greater number, negative in this case, as 4 is greater than 2. Use examples and
exercises from the textbook to further solidify the concept of addition of like and unlike integers
within students. Extra attention should be given to the signs of answers as it can be confusing to
students. After the students have solidified this concept, ask them to solve some questions without
the number line as well.

Subtraction of integers is similar to how addition is done. When subtracting unlike integers, the final
answer has the sign of the number with greater numerical value. For example,7 -5=2and 5-7 =-2.
When subtraction includes a positive and a negative integer, for example, 8 — (-3) = ? It is always
better to put one of the integers within brackets to avoid confusion. Since both the negative signs
appear before 3, they become positive. And the equation becomes 8 + 3 = 11. The sign before the
answer also becomes positive. To strengthen the students’ concept, use examples from the book to
practise in the classroom. You may also use the number line to teach students subtraction of integers.
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Competency 3
o Multiply and divide up to 2-digit like and unlike integers

Stimulus: The students have already learnt multiplication as the repeated addition of equal groups.
They also have prior knowledge of skip counting. Use that knowledge to teach multiplication of
integers. Multiplication of integers can be either done using a number line or by recalling
multiplication tables. For multiplication of two positive integers, the product will always remain
positive. When the two negative integers are multiplied, the product remains positive. However, for
multiplication of unlike integers, such as a positive and a negative, the product will always be a
negative. Look at the following examples:

+5x +4 =420
-5x-4=+420
-5x4=-20
5x-4=-20

Use examples from the textbook for guided practice in the classroom.

Division of integers is done in the similar way as division of whole numbers; however, extra attention
is given to the signs. As in multiplication, the division of two positive and two negative integers
always results in a positive quotient as well. Whereas the division of two unlike integers (one positive
and one negative) always results in a negative quotient.

For example:
+81++9=+49
+8l++9=49
-81+9=-9
81+-9=-9

The students also have prior knowledge that division is successive subtraction. You may use that
knowledge to divide integers using a number line.

Competency 4
o Verify commutative, associative, and distributive laws (where applicable) of addition and
multiplication.

Stimulus: Commutative law suggests that the sum or product does not change if the order of
numbers is changed. Integers, when added or multiplied follow this law. Use different examples
within the classroom to prove this property. The following examples may be used:




&L?.E//uﬂl’f*fd;uﬁyc(u’uéj.z:wl.fn,g/d//r‘?u"-Lfé.lgég signJ Positiveu’:p"ta‘:y'ﬁ-gi..b
- (c b g‘fdt’v"f" KJ/U/“L L 2_LF Substraction J Integers f#-’gb/fuﬁ

Pt

-uﬁﬁ/ﬂj;;’ Ny JU/M 2 d/ Integers LU lle % ufb{’ .

(}/LL/’UL&"KJU/V/J integersuji(g/,:zfébengL’/;;)/Cf‘uﬁfd/b’«;/’éfgﬁ(w Jf
-2 'K?/ (& Positive 24 Product 4 &> V// Integers b - Gﬂ bl L/;Q (e ) Jdse
Integers L hys e il 45 - (7 ¢ < /¥ Positive (f{ <" Product J bl Ny ' Negative integers
:“é: Yy U St K negative u’{ ..*J/ﬁ;/,: J b u/[ negative s/ Positive &

+5%x +4=+20
-5x-4=+420
-5x4=-20
5x-4=-20

e SNBSS U5 T S TS
fx.(-‘aglgd;éidwu’:f (signs) u}'”lliulz{,ﬂt’ ;J whole numberféﬁﬁéaslgd/bfo"(:ﬁ’d/ Integers
U e s Sz . U positive qudientf U 2292 blse Y negative integers| Positive s ¥z

-< b J°b negative qudient {1 25t & L& (.’.ﬁ S (L =3 L)) Integers L_1s
£ L e
+8l1++9=+9
+8l1++9=+9
-81+9=-9
81+-9=-9
U / Lnd ,‘.’.ﬁ d/ Integers =EL U 77-‘4 (Successive subtraction) 4 ¢ S ﬁ.ﬁ S P
L Sy

EEM Ty
-uf; gl B g (Us S Jz Ou1e) 19 distributive s/ associative ccommutative £ — sl &



7+8

-4+ -5
-5+2
1x-9
-6x-3

As a hands-on activity, arrays may also be used to indicate that regardless of the order, the sum or
product of two integers does not change. For each of the aforementioned examples, use counters to
prove the commutative property of integers. However, when the order of integers is changed when
subtracting, the answer changes. Therefore, subtraction of integers does not follow the commutative
law. Addition and multiplication of integers also follow the associative law. The grouping of numbers
does not change the sum or product of three numbers. In the following example, the grouping of
numbers does not change the sum. Ask the students to solve the following example to strengthen
their concept.

2+ (-4)+6=2+((-4) +6)

Integers also follow the distributive law of multiplication over addition and distributive law of
multiplication over subtraction. Using examples from the textbook, explain to the students that to
determine if certain statements follow a particular law, we must solve them.
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Order of Operations

Bilingual Concept Builder Notes

Competency 1

» Recognise the order of operations and use it to solve mathematical expressions involving whole
numbers, decimals, fractions, and integers.

Rationale: The use of multiple operations together can be a difficult concept for learners of all ages.
Therefore, the outcome of this competency depends on the student’s ability to use the correct order
of operations and get the correct answer. The knowledge of applying the correct order of operations
on a mathematical expression is a very essential skill for mathematical fluency. Prior to this, students
have used either single or two operations together using whole numbers only. Here, students will
learn to use multiple operations on integers, decimal and fractional numbers. The order of
operations or the BODMAS rule teaches students to follow the correct order to ensure accurate
calculations. By mastering this concept, students learn to solve multi-step problems that allow them
to further solve more complex algebraic calculations in the future.

Students have already used addition, subtraction, multiplication and division as independent
operations. The skills of operations will now follow a particular pattern that the students are
required to use. The pattern requires brackets to be solved first, followed by order/exponent,
division, multiplication, addition and later subtraction. Using examples from the book along with
exercise and worksheet practice helps students master the skill of order of operations.

Stimulus: This competency requires ample practice to master it. Use multiple examples from the
textbook to apply BODMAS on integers, decimal numbers and fractional numbers. While solving,
ask the students to solve the operations within the brackets. If there are multiple brackets, ask the
students to solve vinculum first which is a horizontal bar above the numbers. If there is a lack of
vinculum, solve the parentheses also known as round brackets. Next, solve the expression within the
braces or curly brackets, followed by square brackets. Once all the brackets are solved, solve the
division expressions followed by multiplications, addition and finally subtraction. This method of
BODMAS makes complex mathematical problems easier.

Word problems have always been a difficult area of learning at all age levels. To overcome the
language barrier to understanding word-problems, first write the problem on the board clearly and
with the help of small questions, gather all the information given about the problem. Help students
identify which operation to use by recognising key terms. Use them according to the given situation
to find the solution to the problem.
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Multiples and Factors

Bilingual Concept Builder Notes

Competency 1

 Identify factors of numbers up to 3 digits and multiples of numbers up to 2 digits.

Rationale: The outcome of this competency depends on the prior knowledge of students to carry
out basic multiplication and division. Since factors are numbers which divide another number
completely, leaving no remainder, students can use this knowledge to recognise them. Similarly,
students can use prior knowledge of multiplication tables or repeated addition to find the multiples
of a number. This competency helps students build a sense of numbers and allows them to be
prepared for more complex mathematical problems and concepts. Exceling factors set the stage to
understanding prime numbers and divisibility rules while multiples help to understand recognition
of patterns and skills such as least common multiples (LCM) and highest common factors (HCF).

Stimulus: Begin the lesson with a starter activity that revisits their prior knowledge. Write a number,
such as 36 on the board and ask the students to think of different ways they can use multiplication to
get product 36. Write the response of the students on the board, such as 1 x 36,2 x 18,3 x 12,4 x 9,
etc. Once all the responses are received, ask them what all these pairs of numbers have in common.
Inform them that these are all the numbers that can exactly divide 36 without leaving any remainder,
thus introducing them to what factors are. Let them know that the factor of a number will always be
smaller than or equal to the number itself. For example, 24 cannot be a factor of 12. Emphasise that 1
is the factor of all numbers. So, when factor of any number, the first factor will always be 1. Once
they figure out what factors are, ask them what the answer would be if we multiply the number 8
with 1, 2, 3, 4, 5, and so on. Lead them to what multiples are. Once they understand, revise with the
students the definitions of factors and multiples to avoid any confusion. Let them know that while
factors of a number are limited or finite, multiples of a number are infinite or unlimited.

Once the students are clear on the difference between factors and multiples, recall what prime and
composite numbers are. Both prime and composite numbers have infinite multiples, but prime
numbers only have two factors, 1 and the number itself while composite numbers have more than
two factors. Emphasise to the students that 1 is neither a prime nor a composite number. This is
because 1 is only a factor of itself.

Competency 2

o Identify prime factors of numbers up to 4 digits and express them in index notation.

o Identify base and exponent and express numbers given in expanded form in index notation and
vice versa.

Stimulus: Students have prior knowledge regarding what factors and multiples are. In this
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competency, they will learn how to apply their knowledge to perform prime factorization. Begin the
lesson by explaining that each number is made up of prime numbers. Breaking down a number into
its prime factors is called prime factorization. Therefore, it can be said that every number is a
product of its prime factors.

It can be troublesome to perform long division for every number. Hence, divisibility rules are used to
determine whether a number can be divided by a prime number or not. It is a quick and efficient
alternative to long divisions. Divisibility rules quicken the process of prime factorization. For
example, knowing that any number that ends with 0 is divisible by 2, 5, and 10 allows students to
draw the factor tree more efficiently.

The following cheat sheet can be used to revise all the divisibility rules at a glance.

Number Divisibility rule applies if
2 its last digit is even (0, 2, 4, 6, or 8)
3 the sum of its digits is divisible by 3
4 the last two digits form a number divisible by 4
5 itendsin 0 or 5
7 the result of the last digit is, doubled and subtracted from the rest, is divisible by 7
10 it ends in 0
11 the result, of alternate digits is subtracted and added, is divisible by 11

Use examples from the book or independent worksheets to help the students practice divisibility
rules.

Move on to using the divisibility rules to perform prime factorization. Write a 2-digit number, such
as 64 on the board. Ask the students to find the factors of 66 that are only prime number. They may
do so by either drawing the factor tree or division ladder. Prime factorization always starts with the
smallest prime number, which is 2. The prime factorization of 64 is 2 x 2 x 2 x 2 x 2 x 2. The
number 2 is multiplied six times. When repeatedly writing numbers, students may either miscount
or forget a 2. Therefore, explain to the students that a simplified method of writing prime
factorization of a number is index notation. It is a way of writing the number of times a number has
been multiplied by itself. So, 2 X 2 x 2 x 2 x 2 x 2 as index notation is written as 26, where 2 is the
base which tells us the number being multiplied, and 6 represents the number of times the base has

been multiplied, known as index or power.
index / exponent / power
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Lets consider the primer factorization of 15, that is 3 x 5. Since both 3 and 5 are only multiplied
once, it will remain as it is. Once the students grasp the idea, ask them to find the prime factorization
of 272 and write it as index notation. Similarly, ask them to write 38 in expanded form.

Using the examples and exercises from the textbook, strengthen the student’s concept as it will help
them achieve mastery in the next competency.

Competency 3
o Find HCF and LCM of two or three numbers (up to 3 digits) using:

- Prime factorization

- Division method
 Solve real-life word problems involving HCF and LCM
» Recognise and calculate square numbers up to 2 digits

Stimulus: This competency depends on the students’ mastery of the earlier competency. Begin the
lesson with the revision of the terms ‘factors’ and ‘multiples. You may do so by asking the students to
enlist the factors of 32 or the multiples of 8. Once revision has been done, move on to introducing
them to the term ‘highest common factor’ Ask them what they think it means. Once you've gathered
their response, move on to factorizing numbers with common factors, such as 12 and 24, 36 and 72.
Write the numbers on board and ask the students to prime factorise them. They may do so using
factor tree or division ladder. Once they’ve done so, have them list all the factors and pick out the
common ones.

For example: the prime factors of 12 are 2 x 2 x 3 and the prime factors of 24 are

2 x 2 x 2 x2x 3. The common factors of 12 and 24 are thus 2 x 2 x 3, making 12 the highest
common factor of 12 and 24. The HCF or highest common factor is the product of the common
factors of two or more numbers.

Let the students know that there are two methods of finding HCE, that is the listing method and the
long division method. The listing method uses prime factorization, whereas the long division
method is a little different. To carry out a long division method for two numbers, such as 186 and
252, divide the greater number by the smaller number that is 252 + 186. The remainder, 66 in this
case becomes the divisor to divide 186. The remainder again becomes the divisor, which is 54 and
the previous remainder, 66, becomes the dividend. Repeat the process until the remainder is 0. The
last divisor is the HCF of two numbers.
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1

186)252

- 186
66 (remainder)

2

66) 186
- 132
54 (remainder)

1

54) 66
-_54
12 (remainder)

4

12) 54
—_48
6 (remainder)

2 Hence, HCF of
6) 12

- 12 186 and 252 is 6.
0 (remainder)

In case of finding HCF of more than two numbers, select any two numbers and make the smaller
number the divisor and the greater number the dividend. The HCF of the two numbers will then
become the dividend of the third number. The HCF of the third number will be the HCF of all three
numbers. It is likely that student may make mistakes when doing HCF - one of which is that they
may start dividing the number with a composite number such as 4 rather than a prime number that
is 2. Therefore, ample practice needs to be done to strengthen the students’ skills.

Once the students have mastered HCF, move on to LCM. Explain to the students that LCM is the
least common multiple, that is it is the smallest multiple of both the numbers. LCM can be obtained
using either prime factorization or division method. Let’s take 8 and 12 for example. Using prime
factorization, break each number into its prime factors, whichis 8 =2 x2 x2and 12=2x 2 x 2 x 3.
Now, to find the LCM, multiple common and uncommon factors, which is 2 x 2 x 2 x 3 = 24.
Therefore, 24 is the smallest common multiple of 8 and 12.

Division method of LCM is a little different from the division method to find HCF. Numbers are
written on the division ladder and are divided by a common prime factor. The numbers are divided
by prime numbers until all the numbers in the rows are 1. Now multiply all prime factors to get
LCM. Tell the students that HCF and LCM are related in such a way that the product of two
numbers will be equal to the product of their HCF and LCM. N1 x N2 = LCM x HCF |

Once the concept of LCM and HCEF is clear amongst the students, move on to explaining to them
what square numbers are. This competency will require them to revisit the competency of Index
notations as square numbers are essentially written as index notation. You may also choose to teach
them this topic when you're teaching them about index notations. Use examples and exercises from
the textbook to help them master their skills.
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Rate and Ratio

Bilingual Concept Builder Notes

Competency 1

« Explain rate as a comparison of two quantities where one quantity is 1

Rationale: The outcome of this competency depends on the student’s prior knowledge about
division, multiplication, place values and fractions. Mastery in these skills help students in
simplifying and interpreting ratios, while also solving real-world problems associated with rate.
Understanding and gaining mastery in rates and ratio is essential for mathematical fluency. Learning
the concepts of rate helps students grasp real-world contexts such as speed, cost, time, and efficiency,
whereas rate helps students compare quantities for recipes, sports, statistics, and data. Moreover,
continued ratio helps compare three or more quantities required for the fields of science,
engineering, economics, etc. Start the topic by giving real-life examples of the use of rate and ratio
and then slowly move on to building their strong foundations by ample practice.

Stimulus: Start the lesson by explaining the concept of rate as a special ratio in which the two terms
or values are in different units. The word “per” denoted by a ‘/’ (a forward slash) gives a clue that we
are dealing with a rate. For example, if a 12-ounce can of corn costs Rs 85 the rate is Rs 85 for 12
ounces or Rs % oz. Subsequently, explain to the students that a unit rate is a ratio that compares two
related quantities in different units, and the second unit is 1 (meaning per). For example, if we say
Asif types 60 words in a minute, then his rate of typing is 60 words per minute or 60 words/minute.
Unit rate is basically calculated by simplifying the numerator and denominator until the
denominator becomes 1. That is if a dozen eggs are sold for Rs 96, one egg will sell for % = Rs 8. So,
the rate of eff is Rs 8/egg.

Competency 2

 Calculate ratio of two numbers (up to 3 digits) and simplify ratios
o Explain and calculate continued ratio

Stimulus: Start the lesson by drawing two baskets on the board. One basket should contain 7 apples,
and the other basket should have 14 bananas. Ask the students to compare the two baskets. What is
the difference in the number of fruits in each basket? Ask the students how they can compare the
number of apples to the number of bananas in both baskets. How many less are the apples as
compared to the bananas. Lead them to the definition of ratio which is a method of comparing two
or more quantities. It tells us how much more or less one quantity is from the other. Tell them that
the ratio of the number of apples to the number of bananas is 7 is to 14, which is also written as

7 : 14. Similarly, the ratio of the number of bananas to the number of apples is 14 : 7. Students often
tend to make the mistake of writing ratio in the correct order, for example writing ratio of bananas
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to apples instead of apples to bananas. Therefore, it is very essential to lay emphasis on writing the
ratio in the correct order.

Let the students know that ratios can also be expressed as fraction. The first quantity, also known as
antecedent, becomes the numerator while the second quantity, also known as consequent, becomes
the denominator. So, 7 : 14 can be expressed as 1—74. Just like how fractions are simplified to their
lowest term, so can the ratios. However, make it clear to the students that fractions and ratios are
different. While all ratios can be expressed as fractions, not all fractions can be expressed as ratios.
Move to explaining the students how ratios are simplified — by dividing both the numbers to their
common factor. So 7 : 14 is simplified to 1 : 2. This means that for every apple, there are 2 bananas.
Point out to the students that since ratio is comparison, it does not have any unit.

Using examples from the book, explain how continued ratio is calculated. Independent worksheets
with real life context should also be given to further strengthen their skills and concept.
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Percentage

Bilingual Concept Builder Notes

Competency 1

» Express one quantity as a percentage of another and compare two quantities by percentage.

Rationale: This competency depends on the students’ prior knowledge of percentage being special
kinds of fractions that have the denominator 100. Students must also know how to express
percentages as fractions and decimals. This year, students will learn to express one quantity as a
percentage or another and will be able to successfully compare two quantities by their percentages.
Understanding and excelling the learning objectives related to percentages is fundamental for
tinancial literacy and making informed decisions. The use of percentages is in every field of life and
its real-life applications include calculating taxes, discounts, population, making the learning of
percentages highly relevant and engaging. Start the lesson by revising and recalling what the students
have previously learnt in primary school. Once the students can successfully recall how to calculate
percentages and interchange them as fractions and decimals, move on to explaining to them how to
express one quantity as a percentage of another.

Stimulus: Begin the lesson with an activity for students to revisit their prior knowledge. Provide
them with a 10 x 10 grid. Ask them to colour the squares such that there are majority of red squares
and a small number of green squares. Once they’ve all coloured, ask them to count the red and
green-coloured boxes and write them down. Now, ask them to express both the coloured boxes as
fractions with the denominator 100.

Elaborate the following vocabulary with the students:

Per: for one
cent: hundred
percent: for one hundred

percentage:  out of hundred

Point out to the students that ‘per cent’ means per hundred and that the symbol % represents
percentage. Ask the students if they can convert the fractions for coloured boxes into fractions. If
they are unable to do so, help them to divide the number of coloured boxes by 100. For example, if
there are 85 red-coloured boxes, the fraction would be % and the percentage of red-coloured boxes
would be 85%.

Using the examples from the book, move on to explaining to the students how converting percentage
into fractions requires them to change the percentage sign into the denominator 100 while keeping
the number as the numerator. Similarly, when converting fractional percentage, such as 7%% into
fractions, the students would need to first convert the improper fraction into proper fraction (%)

15 1

and then multiply it with the reciprocal of 100 (5> x 155 = 4—36). To convert fractional percentage into




| ekl

-u’F/M(} }591 <l Ku;ﬂ,&'f»ull?/'//;lﬁ/’ o (percentage) M(}:Cﬂﬁf S/ //'ﬁh.{',lb .
(denominator) & # !{Jzta (fraction) /d/f:}gﬂp' ..{l M(} f‘a/‘f/n c«b)”.’ijv J! J,Jb el . !JUP’
1L L 2 (decimal) g A2 s (fraction) 2 S aees Spbn s S Sl 2L 20 L 1 100
,/irKuuw»mLC%M/w‘/ J)’LML}L (quantlty)/'wd/»:f/lwu(@/l’g//fzu”‘aﬂ JL/
L/&’wu;’u’/dutﬁ ;L/J'L,/// by (objectives) ql,«,’;’:édu/}_ﬂd e bl Lfd/u" M‘}
A SE o | 2F Kb GalT :uum/wu’ awu*&yé&, LMKMG.L// e fledid £
et ic—d/,wD//}/fﬁéJ’/}'Jd;%l{}rféﬁ?fM&ﬁ

L6ud ALK b BUESUP RS 1, L U 2 E i I el 1§ TR G
LM&LJ/»//UJ&‘&Qfé&f'ﬁﬂﬁ&fg'g/d,«}’uﬁ (decimals) 4 /2#1| (fractions) /L’/}’
et AU P

(rid) 28 10 x 101/ £ 1 Lol al Gl Stz i Se S p T8 G 1S
LijzLuiwgz_vunz,/uﬁupfq/.fjjc)mu:uiw:s//ufé,qu,fu,;g(z;j
SUI L UF Udnses S e 159 i3n st e 15 36l e N T A K oz .U
-u:"@:&“uf/jwi 100 (Denominator) z,}/;uﬁ

Z P PE NS I /I P

per . “A L /G
cent . v e
percent . {.L}u{l /a0
percentage . . &, /.43

u‘{ﬂubrfé:’c;ﬁu' Ld//lb:’/ﬂd %y 23 (c'_u"r‘/u’})rdauﬁ‘!{ percent M(}fal«:’:ﬂ’

_u’/:yd/u’u”c/(fﬂé IOOJ/)UJJJU;’EJ(J}’J‘;/ U'u//"u*!é/’v',vu" (fractlons)z/:’/;iﬂd/u,*’la
K 85%#4}(«,}:%&:.‘66/‘)“ 160 d// (fraction) /iu*a_lpzi..f/c/ 85/'// /)&JV

(%):/Lkd///d“ié_/rd_/d#uﬁ (fraction) /:’/M(}fq.la?‘;fﬁé_/,/dwi/u;’lfd/d; o~

Sz JL? LA S - bl W& d/ (numerator) 0 i &S s Sz < b Ux % Denominator Z 100 :’/

_,21;;’/ (improper fraction) / 2l S l%_j’nt/’/ Ut / s 7%%& (fractional percentage) w2

J 2 (decimal) ,/U‘ﬂ/ (reciprocal) u’;‘;" d PL100e S St (12—5) i (proper fraction) /



decimal, divide the number by 100 to have the answer in decimal. In case of improper fractions, first
convert the improper fraction into proper fraction and simplify it before dividing it by 100.

Once the students are familiar with the concept of changing different percentages into fractions and
decimals, use the following examples for their independent class practice:

e 17%
. 29%
o 74%
e 95%
. 60%
. 20% %
. 37% %
. 44% %

Once the students can independently convert percentages into fractions, move on to expressing a
fraction as a percentage. This is comparatively easy as we only need to multiply the fraction or
decimal by 100. For independent practice, use the following examples:

¢« 167

40
50

e 196

21
4

Move on to explaining to the students that to find the percentage of a given quantity, convert the
percentage into fractional form and then multiply by the total quantity. Let the students know that
when finding the percentage of a quantity, the easy way to calculate is to replace ‘of” from the
question into a multiplication sign. For example, if the question asks to find 70 percent of 500, the

70% will convert to % and the of will convert into the multiplication sign. The calculation will be:
L85 x 500.

Similarly, to express one quantity, for example a, as the percentage of the other quantity, for example

b, dive a by b and multiply it by 100. That is, % x 100. However, Students often make mistakes by
using the wrong base value, that is they may calculate % x 100. Therefore, it is necessary to
emphasise identifying whole or original amount. Use examples and exercises from the textbook to
strengthen the concept and its application.

Moreover, to compare two quantities, express both the quantities as percentages and then compare
them. Point out to the students that 20% of 150 and 20% of 120 are different as the total amount is
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different. Therefore, when comparing percentages, one cannot overlook their actual quantities as
percentages are not treated as whole numbers but are always applied to a specific value.

Competency 2

Calculate increase or decrease of quantity by a given percentage and solve real-life problems

Stimulus: There are two methods of calculating an increase or decrease of quantity by a given
percentage. The first method requires finding out the percentage of the given value first. If there is
an increase in quantity, the result is added to the original value. However, if there is a decrease, the
result is subtracted from the original value. For example, if the questions ask to calculate increase 70
by 10%, we find 10% of 70 first.

So, % x 70 = 7. Now, 70 + 7 + 77. The increase of 10% to 70 becomes 77. Likewise, decrease
calculated by subtracting the quantity. If the question asks for a decrease of 10% from 70, 7 would be

subtracted from 70. So, a decrease of 10% from 70 would be 63.
The other method is the formula that can be applied to calculate increase or decrease in quantity.

o To increase the value, use the following formula

percentage increase + 100
100
» To decrease the value, use the following formula

New value = x orignal value

percentage decrease + 100
100

Students may choose whichever method is easier for them to calculate an increase or decrease in

New value = x orignal value

quantity. However, point out to the students that a 30% increase followed by a 30% decrease (or vice
versa) does not bring the quantity to its original value. This is because percentage change is always
calculated from the current value — which changes after the first calculation.

Use the exercises from the book for ample practice to further master the concept.
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Introduction to Algebra

Bilingual Concept Builder Notes

Competency 1

« Recognise simple patterns from various number sequences
« Continue a given number sequence and find:

- Term to term rule

- Position to term rule

Rationale: Number patterns lay the foundation of algebra. Understanding this competency is
essential for students to transition from arithmetic to algebra by helping them identify the
relationship between numbers. Students already know how to use basic arithmetic operations on
numbers to get the desired results. In this competency, they will learn to understand how arithmetic
is used to form relationships between numbers and create patterns. Mastery in number patterns also
helps the students enhance their logical thinking skills and build real-life connections. Patterns are
everywhere — in nature, music, art, architecture, and technology.

In primary classes, students have learnt to recognise and extend patterns pictorially. They have also
explored the concept of extending simple number patterns. To reinforce this competency, start with
simpler number patterns and then move on to continuing sequences by finding term-to-term and
position-to-term rules. Understanding the rules enhances problem-solving skills students may need
for real-life applications such as predicting growth patterns and analysing data trends, thereby
strengthening mathematical reasoning.

Stimulus: Start the lesson with a small activity. Draw a number line on the board and begin skip
counting by 2s, starting from 0 and moving up to 20. While skipping, ask the students to predict
where they would land next. Once you have reached 20, ask them if they recognise any pattern in the
number sequence. Allow them some time to answer. They would most likely say that 2 is added to
the previous number to get the next number. Introduces the words ‘term’ and ‘rule’ Each number in
the sequence is a term, and the rule, in this case is ‘add 2’ Recall with them that such a sequence is
called a number sequence. Explain to them that the term-to-term rule tells us how to get from one
number to the next in a sequence. Students may often assume the rule of the pattern based on the
first few terms; therefore, emphasis should be put on recognising the relationship between each term
and encouraging careful observation.

Move on to introducing position-to-term rules. This concept is new for the students, therefore, first
explain to them that position-to-term rule tells us how to find any number in a sequence using its
position. From the number line activity, the sequence was 0, 2, 4, 6, 8, 10, ..., 18, 20. So, we know the
following observations:
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1* position = 2

2™ position = 4

3" position = 6

4™ position = 8

5% position = 10 ... and so on.

So, we know that term = 2 x position, where position is 7.

So, to find the position-to-term rule of the above given sequence is 2(#). The rule will allow us to
find the term for any position without figuring out the entire sequence. For example, for the 30"
position, the term will be: 2(30) = 60.

Here, students often confuse term-to-term rule with position-to-term rule, therefore, when
explaining, ask questions like ‘how can you find the term for the next position?’ or can you find the
term on the 15™ position without writing the entire sequence?’. Students also come to the wrong
conclusion, for example, they may write 2 + n instead of 2n. Prompt them into using their rule on
multiple positions to see if it is correct. An odd sequence will ultimately hint them on the wrong
rule. Using the examples from the book, further strengthen their concept and test their skills using
worksheets.

Competency 2

Explain the term algebra as an extension of arithmetic, where letters, numbers, and symbols are used
to construct algebraic expressions.

Manipulate simple algebraic expressions using addition and subtraction.

Rationale: Learning and understanding algebra allow students to transition from concrete to
abstract thinking, that is they shift from using numbers only to symbols, letters, and alphabets. This
lays the understanding that maths is not just calculation but also about relationships and patterns.
Algebra further lays foundation for advanced mathematical concepts, logical thinking and problem-
solving. It helps with real-life applications of engineering, computing, game design and artificial
intelligence.

Stimulus: In arithmetic, numerals such as 0, 1, 2, 3, etc. have fixed values. However, in algebra, a
letter, alphabet, or even a symbol can represent any numerical value. Start the lesson by writing a
mathematical sentence on the board, such as 2 + = 4. Ask the students what we can fill in in
the blank to make the statement true. The students are most likely to say 2. Let them know that the
sentence or statement is an open statement as it gives incomplete information to determine whether
it is true or false. The blank, in algebra, can be represented as a letter or alphabet. So, in terms of an
algebraic equation, it can be expressed as 2 + x = 4, where x is a variable. Introduce the vocabulary
‘terms, ‘constant;, ‘variable, ‘algebraic expression, and ‘coefficient.
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term number or a letter that is separated by an operator (+, -, X, +)

variable is a symbol that represents a quantity with an unknown value
constant a symbol that has a fixed value
algebraic expression any numeral, variable, or a combination of numeral and variable,

connected by one or more signs of number operation

coefficient symbol or number that appears before the variable

Look at the following examples:

Algebraic expression | Terms Constants Variables
a+b a, b - a, b

2a -3V 2a, 3V° 2,3 a, b’
xX+2y-2z 55, 239 2% D2y X0z
a+bc a, bc - abc

Once they are familiar with the key vocabulary of algebra, move on to explaining to them the
difference between like and unlike terms. Use different examples to help the students sort the like
and unlike terms. This will help the students in performing number operations, such as addition and
subtraction, of algebraic expressions.

Now the students have learnt basic vocabulary. They will use it to evaluate, manipulate and simplify
algebraic expressions. The first step to this is the use of number operation, addition and subtraction.
Students know what like and unlike terms are. Let them know that when performing addition and
subtraction, the like terms are added or subtracted from the like terms only. Therefore, it is very
necessary to rearrange the terms in such a way that all the like terms are together. For example, in
case of adding 3y to 5y, the answer is 8y. However, 3y and 5x cannot be added. Extra practice needs
to be done for this topic as students often make mistakes in adding the like and unlike terms
together. They may write 8yx which is wrong when adding algebraic terms. Point out that when
terms are added, the power of the sum is the same as that of the terms which are added. That is the
power does not change. For example, when x? and 2x? are added, the sum is 3x°.

Similarly, like terms are subtracted from like terms only. 6y can be subtracted from 10y to give 4y,
but 8x cannot be subtracted from 9y. When rearranging all the like terms together, ask the students
to be careful of the sign before the term as the sign move along with the term.
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a+b a, b - a,b
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a+ bc a, bc - a, b, c
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Competency 3

Evaluate algebraic expressions by substitution of variables with numerical values Simplify algebraic
expressions

Stimulus: An algebraic expression is evaluated by substituting the value of each variable and then
simplifying it using BODMAS to get a simplified numerical answer. This competency allows
students to understand how variables work in real-life context, such as formula.

The first step to evaluating an algebraic expression is to put in all the values of variables and then use
BODMAS. Students often make mistakes when substituting the values of the variable with their
signs, therefore, extra attention should be given when solving it.

Similarly, simplifying algebraic expression means rewriting the expressions in a more compact and
manageable form. This is done by grouping all the like terms, solving the brackets, and using the
properties of algebra. Point out that, sometimes, it is not possible to simplify the terms inside
brackets. For example, for 2x + 3b - (a + b), the bracket cannot be simplified further. However, it can
be expanded to simplify the whole expression.

2x+3b-(a+b)

2x+3b-a-b
2x+3b-b-a
2x+2b-a

Now, 2x + 3b - (a + b) is simplified to 2x + 2b - a. Let the students know that when expanding a
bracket, the sign that precedes it is very important. If the sign is positive, the brackets can be simply
removed. However, if the sign that precedes the brackets is negative, then the signs or each term
within the bracket changes (when expanded). It can be said that having a negative sign before the
brackets mean multiplying each term (within the bracket) by -1. To master this competency;,
students would require ample practice. Use examples and exercises from the book to strengthen their
concepts.
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Linear Equations

Bilingual Concept Builder Notes

Competency 1

» Recognise and construct linear equations in one variable
o Solve linear equations involving integers, fractions, and decimal coefficients

Rationale: This competency serves as a passageway to algebra. While the previous chapter was an
introduction of algebra, this chapter and competency is an application of algebra which trains the
students for more complex problems. To be able to recognise and construct linear equations, helps
students build logical thinking and problem-solving skills. Furthermore, mastery in linear equations
helps the students to build strong foundation for more complex topics, such as simultaneous
equations, graphs of linear functions, inequalities, etc.

Recall the basic vocabulary of algebra and the student’s prior knowledge about algebraic expressions
to introduce them to algebraic equations and linear equations.

Stimulus: Introduce the students to the term algebraic equations, that is, a statement that expresses a
relationship of equality between two or more expressions. In simpler words, any two algebraic
expressions that are put together with an equal sign between them form an algebraic equation. Point
out that while in arithmetic, the statement 3 + 4 = 7 tells that when 3 and 4 are added, the sum is 7.
However, in algebra, the equation a + b = ¢ implies that when a number represented by x is added in
¥, the sum is z. Here, x, y, and z can be any numbers. For example, 1 +2=3,2+3=5,3 + 5= 38, etc.
That is, the variable can have infinite values. Define that any equation with the variable that has the
order/exponent/power of 1 is a linear equation. Linear equations are also called first degree

equations or simple equations. For example, 4x = 14, 170 = 5. Using the examples mentioned in the
book, point out to the students that to maintain equilibrium we add, subtract, multiply and divide by
the same number on both sides of the equality sign. Once the students can perfectly identify and
solve simple linear equations, move on to demonstrating how to construct linear equations.

Start by asking a question, I am thinking of a number. When I triple it, I get 9 and then when I add 5,
I get 14. What number have a thought of?’ Let the students think about it and answer. Once they do,
ask the students how they came to their answer, and what if you change number 5 to 1. How do they
think it will affect the answer? Write more problems on board and ask them to try and solve them.
For example:

« Double a number and subtract 4 to get 14. What is the original number?
« Half number plus 4 equal 25.
o Triple a number and add 2 to get 32.
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Have the students guess and use mathematical work let them figure out the answers to the questions.
Ask the students if they can write these statements mathematically. Tell them to assume that x is the

number you've thought of and write 3x + 5 = 14, 2x - 4 = 14, % +4 =25,3x + 2 =32. Ask the
students if any of these statements are true for the above questions. Ask them to substitute x with
different numbers to see if the statement gives the correct results.

Demonstrate, using above-mentioned brainstorming examples, that the equality sign in algebraic
equations tells us that the values on both sides of the equal sign are the same.

3x+5=14
3x +5-5=14 -5 (subtract 5 from both sides)
3x=9

% = % (divide by 3 on both side)

x=3

The value of x is 3 to make the equation 3x + 5 = 15 true. Use different real-life examples and word
problems so the students can do ample practice and obtain mastery.
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Bilingual Concept Builder Notes

Competency 1

 Identify and differentiate between parallel lines, perpendicular lines, and transversal.

o Identify adjacent angles and find unknown angles related to parallel lines and transversals
(corresponding, alternate, and vertically opposite angles).

Rationale: Geometry is a fundamental branch of mathematics and has practical use in almost all
fields of life. Understanding lines and angles helps the students develop spatial reasoning where they
can manipulate objects, such as their size, shapes, location and orientation by transformation and
rotation into space. It also helps students understand angles, angle properties, shapes, figures, and
objects and use it in engineering, technology, art, design, and architecture. It also helps develop
students’ motor skills, precision and problem-solving skills.

Stimulus: Start the lesson by recapping basic geometry in the class. This would include revising what
a point, ray, line segment and line is. Revise with the students that point indicates a position. It has
no dimensions, that is it does not have any length, breadth or height. Furthermore, a collection of
points that extend infinitely in both directions is called a line. If you look through a magnifying
glass, a line appears to have some thickness. This, however, is not true, because, by definition, a line
only has one dimension - length. A line segment is a section of a line that has two endpoints. The
line segment is of a certain length. When the students understand the difference between a point,
line and line segment, tell them a ray is a part of a line that only extends in one direction, that
originates from a point and moves in one direction only. It also moves for an infinite length. Some
lines meet one another, that is they intersect. The point at which they intersect is called the point of
intersection. This revision will help the students to understand what parallel, perpendicular and
transversal lines are.

Move on to explaining the difference between parallel, perpendicular and transversals. Any two lines
that are equidistant with one another and lie on the same plane but never meet one another are
parallel lines. Students, however, tend to believe that all lines that do not touch or meet one another
are parallel. This is not true as not all lines are equidistant from one another. Perpendicular lines, on
the other hand, intersect with one another at a 90° angle. Make it clear that any two lines that meet
but do not form a 90° angle are not perpendicular to each other. Similarly, if two parallel lines
intersect at any point, they will form a transversal.
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Paralle lines Perpendicular lines XY is transversal
The students have prior knowledge of angles. They know that angles are formed when two rays or
line segments originate from the same point called the vertex (vertex means the edge or corner).
Recall the different types of angles with the students. Test their knowledge by asking them what right
angle, acute angles, obtuse angle, straight angle and reflex angles are. Once they answer, draw the
following figures on the board to let them know and easily recall.

| Al:l_ |
Acute Angle Right Angle Obtuse Angle
/\ B C
< ® >
/ < ; R
S R T
Straight Angle Reflex Angle Full Rotation Angle

A
Using the transversal, of two parallel lines explain that corresponding angles and alternate angles are
equal. The interior angles, however, are supplementary (that is two angles that sum to 180°).
Similarly, to check if two lines that are intersected are parallel, check if their corresponding angles
and alternate angles are equal. And if the interior angles are equal to 180°. Look out for some
misconceptions that students have. They tend to get confused and believe that vertically opposite
angles are always adjacent. Clarify to them that vertically opposite angles are not adjacent but are
across one another at an intersection. Similarly, while the angle measurements of corresponding and
alternate angles are equal, they are not the same.
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Competency 2

« Construct angles of specific measures (30°, 45°, 60°, 75°, 90°, 105° and 120°) and bisect angles
using a pair of compasses

o Construct a perpendicular (from a point on the line and outside the line) and a perpendicular
bisector

Stimulus: This competency would require students to use their knowledge of the previous
competency and apply it practically. Begin the lesson with a short recap of the different kind of
angles. For each kind, use a real-life example so students can relate angles to their everyday life.

3 oclock on the clock shows a right angle, while a small or big pizza slice can represent acute angles
- 30° and 60°, and an open laptop screen is an obtuse angle. Construction requires certain tools to be
used. The correct use of these instruments results in precise construction of angles and bisectors.
Once the angle revision is done, demonstrate the tools, pencil, ruler, protractor and compass, in the
classroom.

Emphasise the proper use of ruler, protractor and compass. Tell the students to use a ruler that is not
chipped from any side. Ask them when constructing, they need to align the ruler properly to the
points firmly, so it does not slip. When using the pencil, have the students sharpen it freshly so it is
pointed and makes a thin line. Ask the student to draw light lines in case they need to be corrected.
The correct use of protractor is also necessary during construction of angles and bisectors. If the
protractor is not aligned to the starting point of construction, it may result in an angle that is either
big or smaller than the required angle. Students also tend to misread the protractor and construct
incorrect angles (and read them from the opposite side, for example, make obtuse angles instead of
acute angle), therefore, accuracy in measurement should be highly emphasised on. Similarly, the
compass width is to be kept constant, so the radius of the arc does not change and result in an
incorrect bisector.

Competency 3

» Recognise rotational symmetry, find the point of rotation and order of rotational symmetry

o Reflect an object using grid paper and a pair of compasses and find the line of reflection by
construction

Stimulus: Start the lesson by recalling the concept of symmetry with the students. Bring printouts of
different shapes, such as a square, a circle, and a triangle. Ask the students if these cut-outs will be
the same on both sides if they are folded in half. Ask them what would happen if they were unevenly
folded from the corner. Would they still be the same on both sides? Recall with them what reflective
symmetry is, that is a shape has reflective symmetry if it is a mirror image of one another. Once the
students have done revision, tell them that they will learn the symmetry that involves rotation.

On the board, from a point draw a complete circle. Explain that the complete circle does a full
rotation, that is 360°. Any object or shape that is rotated about a fixed point by an angle of 360°, does
one complete rotation. Perform an activity in class. Using the square cut-out from the previous
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activity, stack it in the center (also called the point of rotation) using a thumbnail on a cork board.

Mark a point on one of the corners of the square and do a full rotation of the square. Ask the
students if the square came back to its original position after the rotation. The students are likely to
say yes. Define rotational symmetry to the students, that is a shape has rotational symmetry if it
comes back to its original position after a full rotation. Furthermore, the number of times an object
comes back to its original position within the rotation is called the order of rotation. Since a square
comes 4 times, the order of rotation of a square is 4.

D C A D B A I D C
A B B C C Hp DA A B
Square Rotation: 90° Rotation: 180°  Rotation: 270°  Rotation: 360°

Note that every shape has at least a rotational symmetry of order 1, as it will always come back to its
original position after one complete rotation. Use different examples of cut-outs to show students’
rotational symmetry. The following table will help you.

Cut-out of shape Order of Rotational Symmetry
Square 4
Rectangle 2
Equilateral triangle 3
Heart 1
Irregular polygon 1
Hexagon 6

Once the students gain mastery in rotational symmetry, move on to reflection. The point of focus
and the use of tools will be the same as constructing angles and bisector. However, an extra point is
to emphasise to the students that accuracy when counting the units should be practised for precise
reflection. Misconceptions include students believing that the reflected image is always to the left or
right. Let the students know that direction or reflection depends on the line of reflection.
Furthermore, let the students know that the reflected image is not always identical in orientation, but
is the mirror image which makes the orientation reversed. Use examples and exercise questions from
the textbook to help the students master this concept.
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Measurement

Bilingual Concept Builder Notes

Competency 1

Calculate the area of a path (inside or outside) a rectangle or square, parallelogram, triangle and
trapezium

Solve real-world problems involving area and perimeter.

Rationale: Understanding this competency is essential for students to deepen their knowledge about
different shapes. Calculating the area of shapes, including paths, helps the students practice real-life
application of mathematical concepts. Students are already familiar with different shapes and their
measurements. From the previous class, they must have learnt how to measure sides of a basic
shapes, such as square and rectangle, and use formula to calculate the area and perimeter.

Following the recap of the formula to area and perimeter of square and rectangle, explain to the
students how a shape is manipulated to find the area of the path (inside or outside) a rectangle or
square. Later, introduce them to the area of parallelogram, triangle and trapezium.

Stimulus: Start the lesson with a hands-on activity to recap and revise how to calculate the area of
square or rectangle. The activity requires students to use a metre-rule to measure the sides of their
classroom or playground and then calculate the area. While they are measuring the sides, recap with
them the units of measuring length and breadth and ultimately the unit of area, which is squared.
Once they have calculated the area of the classroom, ask them to find the perimeter as well. Mention
to them that the units of perimeter are the same as the length. This activity will help them carry out
practical applications of the SLO. Move on to explaining to them how to calculate the area of
parallelogram - a quadrilateral in which opposite sides are parallel and equal in length. Point out
that the formula for calculating the area of a parallelogram is the same as that of a rectangle, because
a parallelogram can be rearranged into a rectangle with the same area.
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Explain to the students that trapezium is a quadrilateral which has only two sides parallel. The
non-parallel sides are not always equal. Unlike the parallelogram, the height of the trapezium is the
perpendicular distance between two sides. Following the starter activity, make a path within the
classroom and ask the students how they would calculate the area of the path.

Draw a parallelogram on board and a diagonal to divide it into two triangles. Since both the triangles
are superimposed, the area of triangle can thus be calculated as % X (area of parallelogram)

1 .
or - x base x height.

Draw the following table on the board and explain it to them:

Name Perimeter Area
Square 4] P
Parallelogram 2(a+b) bh
Trapezium at+tb+c+d %(a+b)xh
Triangle at+b+c % Wb

The table above will help the students to continuously revise and revisit the formula for the area and
perimeter of different figures.

Competency 2

Calculate the surface area and volume of cube and cuboids
Solve real-life word problems involving the surface area and volume of cubes and cuboids

Rationale: The outcome of this competency depends on the student’s knowledge to differentiate
between 2D and 3D shapes. In the previous competency, the students have mastered calculating area
and perimeter of flat 2D shapes. They can now apply this knowledge to the faces of 3D shapes. Since
cube and cuboid have faces that are either squares or rectangles, students can calculate the area of
each face and sum them up to determine the surface area of cubes and cuboids.

Once the students are familiar with the concept of surface area is the area of outer surface of any 3D
solid, use their knowledge as a bridge to explain that volume is the space occupied by a solid. It is
important to highlight that the surface area and volume both have different units of measurements
as surface area only caters length and breadth of a face of a solid while volume also caters the height
of a solid along with length and breadth.

Stimulus: To start the lesson, show nets of cubes and cuboids and help students identify the faces of
both 3D solids. Real-life examples of solids, such as dice or a cuboidal book or box can be brought
into the class and shown to the students.
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The visualization of nets helps students recognise how 2D shapes form the surfaces of 3D objects
and to perform complex calculations such as finding the surface area of cubes and cuboids. Recall
the characteristics of 3D shapes with the class using the table in the book. The surface area of a cube
and cuboid can simply be calculated by finding the area of each face of a cube and a cuboid and
adding them. The area of a cube can be summarized as 61*because a cube has 6 square faces. The
surface area of a cuboid is 2(Ib + Ih + bh) as the cuboid has 6 rectangular faces (or 4 rectangular faces
and 2 square faces).

Similar to the hands-on activity of Competency 1, students can measure the length, breadth and
height of the room using a metre-rule to calculate the volume. Use of solids can also be used for the
visualization of volume. Stack multiple cubes or cuboids over one another to determine the volume
of a solid. When calculating the volume, the unit is cubed (that is cm’, m?, etc.) as length, breadth,
and height are considered.




NET OF A CUBE NET OF A CUBOID

BTCk Back
1
v _Top Back 3 Top v
Side _E. Sid. Side | ;
< dide Side | B: Side | T > P Side 5 .

Front_ 1. |:> ide | base [ oide | fop Front. I, | Side [ Base | Side | Top |

4 Front ? Front

Base

Base

sz LA G JET UL BD) b 5 U1 DL AU St a2 S8 TK et
P L/JW!KJ;yée;uﬁ?Cﬁ,i_w &)}yuﬁL@;;Ku}/J cuboides s cubes & AT _L>
B 5K NP AT o 3 P UL Sl L E L cuboid o cube -2 b Joskl§ S 3D
L 68k e 612/),:T%JJKJ-‘QCﬁ@grk”,})ff]i.@g/@zufléfrkf
J..j;/ (faces)u:‘.}/ 4(}/ cuboid,’;«e 2(Ib + 1h + bh),,?/f’gu"'jg'}c‘-&né/ugi//zauﬁu{uj&n
g S S ertat S LT 18 s 2 L0 o6 b FE UL A S 1edb 3l d 2
o4 cuboidst cubesi* 2 U S U It estai I B L L L L ST AL A e
-‘g&f/fufﬁuiu’3/19tcugu‘;wu,uf‘n/aﬁi

-J.YJL&/U}?.““&{:'A’(E'/L% ‘é.bjf[né’/:;’ m’ ; Cm3tﬁ3/ég't!'¢5~‘r’;(ﬁ£3/tfr



Data Handling

Bilingual Concept Builder Notes

Competency 1

« Identify and organise different types of data (i.e., discrete, continuous, grouped and ungrouped)

o Draw, read, and interpret horizontal and vertical multiple bar graphs and pie charts (including
real-life word problems)

Rationale: The outcome of this competency depends on the student’s ability to identify, interpret
and represent data in pictorial form such as graphs, facts, figures, etc. On an everyday basis, we come
across all sorts of data. This data is obtained through several steps which include collection,
organization, display and finally, interpretation. Changes in population, climate, rainfall, prices, and
business are all examples of how statistics are applied in daily lives. Understanding the different
types of data is essential for choosing the most appropriate method of analysis.

Start the topic with introducing students to basic vocabulary used for data handling. Once they are
familiar, move on to differentiating the different kinds of data and thereby representing and
interpreting them.

Stimulus: Start the lesson by introducing the students to what data is. Explain to them that data is
any kind of information that we get or obtain. Ask the students their age and write them all on the
board. Assuming there are 15 students in the class, the ages might be: Age of students in the
classroom:

11, 12,10, 11, 12, 12, 10, 11, 11, 11, 12, 12, 11, 12, 10

The age of students in the classroom is the titles, while the age is the information regarding the title.
The title and the information are collectively known as data. Data can be in form of numbers,
pictures, symbols, etc. Move on to explaining to the students what different types of data are. Explain
to them the difference between grouped and ungrouped data, that is any collected data arranged in a
particular way is grouped data. The above example of data is ungrouped, and it is not organised.
However, if this ungrouped data was to be converted into grouped data it would be as follows:

Ages Number of students
10 3
11 6
12 6

Throughout the lesson, emphasise on why there is a need to sort group data. Furthermore, explain to
the students the difference between discreet and continuous data. Students tend to get confused
between these two terms so it should be made sure that they know that the values of discreet data are
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distinct, like the number of students in a school or the number of cars parking in a parking lot.
Whereas continuous data is measured on a cale and can have infinite values, like the height or
weight of the students in a school or class.

Once the students understand the terms associated with data and its types, move on to data
representation through graphs. In this grade, the students will learn to draw, represent and interpret
data from bar charts and pie charts. Students have prior knowledge of horizontal and vertical bar
graphs, but here, they will learn to represent and interpret data on multiple bar graphs. Multiple bar
graphs represent the relationship between two or more different categories. For example, the number
of boys in each compared to the number of girls in each grade. Make sure to point out that to make
the comparison evidently clear, the bars should be different, for example, different coloured bars for
boys and girls, shaded or unshaded, etc. Similarly, when drawing multiple bar graphs, students
should be careful of labelling the vertical and horizontal axis. The categories go on the vertical axis
while the corresponding values go on the horizontal axis. For bar graphs, the width of the bar
remains constant, while the height of each bar represents the value of the respective category. Use
different real-life examples to read and interpret bar graphs. The students may also be asked to carry
out a survey to find out the number of books read by Grade 6, 7, and 8 in the months of June, July
and August.

Once the students gain mastery in multiple bar graphs, explain to them that pie charts are another
kind of graph that represents data in a circle. Each sector of a circle represents a category. Since a
circle is equal to 360 degrees, each sector of the circle is a fraction of 360 degrees. The value of each
category can be calculated by dividing the angle (representing a category) by the sum of angles (that
is 360) and then multiplying it to the total. When drawing pie chart, a protractor must be used for
proper measurement of each sector.

Competency 2
« Calculate the mean, median, and mode for ungrouped data and solve related real-life word
problems

Stimulus: In statistics, there are different tools. One of the tools is the measures of central tendency
which describes the average or center of a data set. Students have prior knowledge of what average is
and how to calculate it. Here they will learn other measures of central tendency, that is mean,
median and mode. Mean is the sum of all values divided by the number of values in each data set.
The mean of a dataset is a single value that represents the entire distribution. Median is the middle
value of a data set. Point out to the students that the correct median can be calculated only when the
data is arranged in an order. For an odd number of values in a data set, the middle value is the
median. However, for even the number of values in a data set, the median is the average of two
middle values. Use different examples to help the students master this competency. The third
measure of central tendency is the mode, which is the value that appears the most in the dataset.
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Competency 3

» Explain experiments, outcomes, sample space, events, equally likely events and probability of a
single event

« Differentiate the outcomes that are equally likely and not equally likely to occur (including
real-life word problems)

Rationale: Probability is used in everyday life for decision making. It helps us know the likelihood of
an event happening. Probability helps in predicting the weather, the chances of winning a sports
game, and assessing the risks of accidents and natural disasters, etc. Probability helps students make
sense of uncertainty and chance. The mastery in this competency helps them assess risks in everyday
life and predict the result based on known information.

Stimulus: Start the lesson by flipping a coin and asking the students what they think the outcome
will be. They will either say heads or tails. Tell them that the likelihood or either heads or tails is
called probability. In case of flipping a coin, the outcomes will either be heads or tails. So, the

probability of getting either of the outcome is % that is the number of ways an event can happen/total
number of possible outcomes. Introduce the students to the key terms of probability:

outcome A single possible result of an experiment
Event Set of one or more outcomes
Sample space Set of all possible outcomes of an experiment
Experiment A procedure that can be infinitely repeated and has a well-defined set of

possible outcomes

Equally likel Equal chances of few events happenin
qually y q pp g

Not equally likely Unequal chances of two events happening

Move on to detailed explanation of these terms using the book.
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outcome

A single possible result of an experiment

Event

Set of one or more outcomes

Sample space

Set of all possible outcomes of an experiment

Experiment A procedure that can be infinitely repeated and has a well-defined set of
possible outcomes

Equally likely Equal chances of few events happening

Not equally likely Unequal chances of two events happening
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