[bookmark: _GoBack]Scope and Sequence for Grade 8 and 10

Term 1 – Foundation of Numbers, Measurement, Geometry, Algebra, 

Term 2 – Application of select topics: Fractions, Solving Equation, Trigonometry, 

KEY
WE – warm-up exercise
HW – homework
******Remember: No student can Critical Think without knowledge in their HEAD!! It is imperative that you ensure that students remember all concepts and remember all understandings of concepts before moving on.

******Each student is required to recall from memory at least 4 times within the hour each concept taught. If this is not done, the student will forget… You must therefore periodically and unexpectedly require the student to recall the knowledge and understanding
TERM 1
Understanding Foundation Concepts

	Week
	Topic
	Objectives
	Prior Knowledge

	Week 1
	Introduction






SET

	I. Meet the students
II. Introduce students to the mission and philosophy 
III. Introduction to mathematics as the language of patterns and relations.
IV. Explain class rules, procedures, and expectations
V. Understand a SET as a collection of distinct objects.  Each objects in a set is called a member of the set or an element of the set. 

VI. Distinguish identical vs non-identical sets
Identical sets – all the elements are of the same type

         Non-identical sets –the elements are of different types.

	

	
	ADDITION









SUBTRACTION 

	I. Understand ADDITION as the addition of identical sets to get a larger set
      Examples: 
            A A A  + A A = 5 A’s 
            AB  +  AB  + AB = 3 AB’s
            ABC + AB  = cannot add – the sets are not identical
II. Distinguish between add and combine.  Groups of non-identical objects may be combined to get a larger group of nn-identical objects.
      Ex: ABC + AB  may be combined to get ABC and AB

I. Understand SUBTRACTION as determining how many is left after the removal of an amount from the set of identical objects
      Examples:
            A A A  - A A  = 1 A 
            AB   AB  AB   -   AB  = 2 AB’s
            ABC - AB  =  cannot subtract as the sets are not identical

**Emphasize CRITICAL THINKING**
	Identical sets – all elements of the same type.




	
	
	
	

	Week 2
	MULTIPLICATION
	I. Understand multiplication as determining the total number of individual elements given identical sets of the same size and an amount of each set. 
       Ex1:  A A A    A A A    A A A   A A A
Each set is identical with the same number of A and there are 4 sets.  Therefore, there are 4 sets of 3 A’s resulting in 12 individual A’s.
      Ex2: A A A    A A B    A A C  cannot be represented by multiplication as the sets are not identical
II. Multiplication means “Sets of”

III. Recognize that the addition of identical sets with same composition can be expressed as multiplication.
           Ex: AA + AA + AA can be expressed as 3 x 2 A’s = 6 A’s

**Emphasize CRITICAL THINKING**
	Identical sets – all elements of the same type.


	
	DIVISION
	I. Understand the terminology used in division. 
Dividend  Divisor = Quotient
II. Understand DIVISION as determining how many identical sets containing the amount in the divisor is in the dividend
      Examples: 
            A A A A A A  A A = 3 (AA  AA  AA)
            AB   AB   AB  AB  AB  AB = 2
             A A A A A A  B B = Not possible since the elements in the divisor is not identical to the elements in the dividend.
	Identical sets – all elements of the same type.

	
	INDICES & EXPONENT Basics
	I. Understand INDICES  as a shorten way of expressing repeated multiplication 
           Examples: 
                 1x5x5x5 = 53 or 
                1x3x3x3x3 = 34.
II. Emphasize that every number can be expressed as 1 set of that number.
      Examples:  1 = 1 x 1,        2 = 1 x 2,      20 = 1 x 20

	Every number can be multiplied by 1

	Week 3
	BASE 10 & PLACE VALUE
	Identify the BASE-10 systems of numbers as what we used every day to represent numbers. 
Establish that the base 10 systems, which gives rise to the PLACE VALUE system, uses the number 10 as its base.
Understand that the place value system is derived as follow:
ONES place is 100  (1)
TENS Place is 101 (10) which is 10 times the ones place
HUNDREDS place is 102 (100) which is 10 times the tens place
THOUSANDS place is 103 (1000) which is 10 times the hundreds place. 
Etc.
 
	THOUSANDS
	HUNDREDS
	TENS 
	ONES



Each digit in the ONES, TENS, HUNDREDS, THOUSANDS etc place (called face value) consist of integer numbers from 0 – 9 (10 possibility).  
Once the digit is bigger than 9 it must be regrouped and represent as set(s) of the next multiple of 10.
         Ex: A A A A A A 
               A A A A A A
     This 1 set of 12 A’s is represented in the place value system as 1 TEN and 2 ONES – written as 12

**Emphasize CRITICAL THINKING**
	Indices


	
	NAMING NUMBERS
	Understand that numbers are named based on the amount of set in each place value.
         Ex:  115.. This number has one set of hundred, one set of ten and five sets of ones. This number conceptually is called One Hundred, One Ten and Five Ones. 
.
	Base 10 which give rise to the place value system is used to name number

	
	BASIC OPERATIONS ON NUMBERS
	I. Understand that ADDITION OF NUMBERS require adding according to the sameness of their place value and regrouping when the face value is more than 9.
      Example: 68 + 56      
Reasoning/Analysis: six sets of ones added to eight sets of ones produce 14 ones. According to the base 10 system 14 ones cannot be placed in the ones column and therefore must be regrouped to produce 1 set of 10 and 4 ones. The one set of 10 now be represented in the 10s column which when added to 6 sets of 10 and 5 sets of 10s, produce 12 sets of 10s. Obeying the base 10 system rule, the 12 sets of tens will be regrouped to produce 1 set of 100s and two sets of 10. This gave rise to the answer 124.

II. Understand that SUBTRACTING OF NUMBERS, like the addition of numbers, can only subtract from identical sets. Following the sameness concept, subtraction will be done from the identical place values. Where necessary, sets can be regrouped.   
         Example: 31 – 16
Reasoning/Analysis: We are trying to subtract 6 sets of 1s from 1 set of 1s. This is possible but at this level, we will assume that we can’t. We will therefore have to regroup the 3 sets of 10s and make it 2 sets of 10s and 10 sets of 1s. This will allow for a total of 11 sets of 1s and we can now subtract 6 sets of 1s to get 5. We can now subtract the 1 set of 10s from the remainder 2 sets of 10s to get 1 set of 10s. This leaves a total of 15 after the subtraction. 
III.  Understand how the concept connect to typical procedure



	We can only add the same things or group of things.


Place value concept







Subtraction requires the sets to be identical and is just the removal of a set of numbers or objects from an identical set

	Week 4
	BASIC OPERATIONS ON NUMBERS cont
	I. Understand that MULTIPLYING NUMBERS requires finding sets of a particular place value and where necessary regroup sets to be in-line with the base 10 system.
     Example 1: 23 x 4
Reasoning/Analysis: 4 sets of 3, 1s produces 12 sets of 1s. Obeying the base 10 rule, we must regroup the 12 sets of ones to get 1 set of 10s and 2 sets of 1s. We will then find out how many elements are in 4 sets of 2 sets of 10s. This produces 8 sets of 10s. When we add this to the additional 1 set of ten obtained by regrouping, we now have 9 sets of 10s. The multiplication will then produce 92 elements. 
        Example 2: 31 x 25
 Reasoning/Analysis: We can begin to work this problem from any direction. At the end we will just be adding the number of elements. We can start by finding 5 sets of 1, 1s which produces 5 elements. We can then find 5 sets of 3, 10s which produces 150(1 set of 100s, 5 sets of 10s and 0 sets of 1s). This produces 155 elements in total. 
We will then find 20 sets 1, 1s which produces 20 elements and add that to 20 sets of 3, 10s; which produces 600 elements. When we add the two identical sets we get 620 elements. 
Combining the two parts of the operation we get total identical sets of elements are 775. 

II. The concept of DIVIDING NUMBER as wanting to know how many identical sets containing the same amount in the divisor is in the dividend. This is done for each place value for numbers.
     Example 24  6
           Reasoning/Analysis: The divisor 6 cannot divides into the ones place of the dividend, so we go to the tens place getting 2 tens or twenty – six divides into 20, 3 times with a remainder of 2 ones.  The 2 ones added to the original 4 ones gives six ones so now six ones divide into six ones one more time so we get 3+1 = 4.

III. Understand how the concept connect to typical procedure

	Multiplication means sets of. We can only multiply things that are the same and 
We can also express the addition of identical sets with same composition as multiplication.















Division require that the sets are identical. Division asks the question; how many of the divisor is in the dividend and what can be multiplied by the divisor to get the dividend.





	
	BASIC OPERATIONS ON 
FRACTION
	I. Understand FRACTION as an equal portion of total equal parts of a whole.

     Example: 3/8 means 3 equal parts of 8 total equal parts

II. Understand FRACTION ADDITION requires adding fractions with the same total equal parts.  
      Example: 1/12 can be added to 3/12 as they are identical sets -1 – 1/12 and 3 – 1/12 produces 4 – 1/12 or 4/12.

III.  Illustrate fraction addition using geo-gebra tools.

      Example: 1/2 + 1/3 

	 
	 
	 
	 
	 
	 


                          3/6          +                   2/ 6        =  5/6

IV. Understand FRACTION SUBTRACTION requires subtracting fractions with the same total equal parts.  

V. Illustrate fraction subtraction using geo-gebra tools.


       Example: 1/2 - 1/3


	 
	 
	 
	 
	 
	 



                                                                                             3/6        -                       2/6    = 1/3

TOOLS
https://www.geogebra.org/m/szwBQ7wa
https://www.geogebra.org/m/u5gsZUhV

**Use about 3 examples to illustrate and have students discover patterns to help them procedurally do the operations. 
**Note: It’s a lot easier procedurally to remember how to do the common fraction method wherein each fraction is multiplied by the denominator of the other fraction(s)

	We can only add the same things or group of things.

Addition and Subtraction concept.
Identical sets

	Week 5
	FRACTION cont
	I. Understand FRACTION MULTIPLICATION as determining  total “sets of” given objects
Ex1: 2 x   means 2 sets of ½   OR  ½ sets of 2 wholes
Illustration: 
         
 

 
 
 
    +   =   1


                                 

Ex2:    means half sets of 1/3

Illustration:
 1/3 representation
 
 
 


  
½ of 1/3 
 
 
 
 


Resulting in 1/6

 
 
 
 
 
 





II. Apply the division concept to FRACTION DIVISION. 
Ex1: 2  ¼ means how many sets of ¼ is in 2.
Illustration:There are 8 sets of ¼ in 2 wholes

	 
	 
	 
	 



	 
	 
	 
	 



Ex2: 1/2  1/3  means how many sets of 1/3 in 1/2
Illustration:
½ representation

	 
	 


 

1/3 set in ½ set

	 
	 
	 
	 
	 
	 



	 
	 
	 
	 
	 
	 


Resulting in 3/2



We get 3 out of 2 because there are 3, 1/3 in ½ and relative to the entire fraction 2 equal parts make a 1/3. 
**Use only realistic examples.
**Use about 3 examples to illustrate and have students discover patterns to help them procedurally do the operations. 

	Multiplication means “sets of”. We can only multiply things that are the same.















Division asked how many sets of the divisor is in the dividend and what could be multiplied by the divisor to get the dividend?



















	Week 6
	PERCENTAGES
	I. Understand PERCENTAGE as a fraction whose denominator is 100.
II. Use 100 grid to conceptualize converting fractions to percentages.
[image: ]

Ex: 1/5 as a fraction would require splitting 100 into 5 equal parts and seeing how many squares fit in 1 of the 5 parts.
	Fraction concept

	
	DECIMALS
	I. Understand the two types of FRACTIONS – common fractions and decimal fractions.  
· Decimal Fraction – these are fractions whose total equal parts (denominator) is a power of ten (such as 10, 100, 1000 etc).
Decimal fractions can be written with decimal point, which makes it easier to do some operations.
Decimal point are place between the ONES and the TENTHS (1/10) place in the place value system. 

	Whole
	
	Part

	THOSAND
	HUNDRED
	TENS
	ONES
	Decimal Point
	TENTH
	HUNDREDTH
	THOUSANDTH

	103
	102
	101
	100
	
	10-1
	10-2
	10-3

	1000
	100
	10
	1
	
	1/10
	1/100
	1/1000




· Common Fraction – these are fractions whose total equal parts (denominator) is NOT a power of ten but cannot be zero.

              Examples of decimal fractions:
                Ex1:   0.21 = 0 ONES + 2 TENTHS + 1 HUNDREDTHS 









      
                    Ex2: 12.641 = 1 TEN  + 2 ONES + 6 TENTH + 4 HUNDREDTHS + 1 THOUSANDTHS
                    Solve conceptually as 1 above to get 12641/1000

	Base 10 concept
Addition, Subtraction, Multiplication, Division Concept.
Identical sets

	Week 7
	REVISION AND ASSESSMENT
	Review 
Test
	

	WEEK 8
	INTEGERS
	I. Understand integers as directive numbers where positive integer implies a positive direction whereas a negative integer implies negative opposite direction.
Ex:1   [image: ]

Ex2: 101 = 1 x 10     vs.   10-1 = 1/10

Ex3: 3 + 2 says go in the positive direction 3 unit then add 2 more units in the same positive direction to get 5
Ex4: 3 – 2 says go in the positive direction 3 units then subtract 2 units resulting in 1.
Ex5: 3 – (-2) says go in the positive direction 3 units then subtract 2 from the opposite direction resulting n 3 + 2 = 5 
II. Understand INTEGER MULTIPLICATION: 
Ex. (-3) x (-2) means to find 3 sets of negative 2 in the opposite direction resulting in 6.
III. Understand INTEGER DIVISION
Ex: (-6 (-2) means to how many sets of (-2) is in (-6) or what can be multiplied by (-2) to get (-6) which is (3).
Ex2: (8 (-2) means how many sets of (-2) is in (8) or what can be multiplied by (-2) to get (8) which is (-4)

** Emphasize Critical Thinking
	Addition, Subtraction, Multiplication, Division Concept.
Identical sets.


Use different illustrations to show direction for example; money, time and temperature. 

	Week 9
	MEASUREMENT
	I. Understand MEASUREMENT as determining how many of the same size can fit in a space.
Introduce measurement using non-standard units, such as a pencil, then introduce standard measurement.  For example, have students discuss how to find the height of a door.
II. Understand LENGTH as figuring how many equal units fit along a path.
III. Understand AREA as finding the number of square unit fit in a particular space.
· Mathematician establish square unit as a square whose length is 1 unit.

Example Activity
 [image: ]
          How many square units fit in the two triangles and square? 
          Determine the number of square units using the side lengths?
             
**Emphasize that area requires multiplying two adjacent sides.

IV. Understand VOLUME as determining how many cubic unit fits in a space.
Mathematicians established cubic unit as a block 1 unit tall, 1 unit wide, and 1 unit long.

         Example Activity
           [image: ]          [image: ]   [image: ]   
 [image: ]          

         How many cubic units are in each?
         Determine the number of square units using the side length. 
 
**Emphasize Critical Thinking
	Identical sets

	Week 10
	ALGEBRA BASICS
	The concept of algebra – variables and Algebraic Expression

Understand algebra as the mathematics of generalization of patterns in relationships between variables. 
-Understand that variables are any factor that can change in our surroundings; does not have a fixed magnitude or size. For example; wind speed, length, time, rate, weight, speed and volume and can be represented using letters. 
-Understand that since factors are interdependent, a change in the magnitude of one, affects the magnitude of the other. 
-Understand that ‘=’ means ‘same as or equal to,’ ‘>’ means greater than or less than and ‘≥’ means greater than or less than and equal to and are called signs. 
-Understand that the relationships are mathematical and being so are formed by either +, -, x or ÷ or a combination of operations. 
- Understand that once a pattern in the relationship between variables is observed for the same type of object, the relationship can be represented using letters, signs, operations and/or numbers. 
Know that the relationship between variables is called an algebraic expression. 

For example:
-It was observed that all enclosed flat objects with 4 sides in total and 1 pair of horizontal sides being equal in length and another pair of vertical sides also being equal in length, but not the same length as the horizontal side, once we multiply the length of one horizontal side by the width of one vertical side, the resulting relationship is the same as the surface area of the object.  
Let W represents the horizontal length and L represents the vertical length. The area will be represented with the letter A. For these objects with the same description, L x W = A 

Understand that if L x W = A is true, then the opposite L = A/W or            W = A/L is also true. 

	Addition, Subtraction, Multiplication, Division Concept.
Identical sets


	Week 11
	Algebra Simplification
	Addition of algebraic expressions. Generate relationships between at least two variables and use the concept of addition, subtraction, multiplication and division to simplify the expressions. 
-Understand that A + A  = 2A; they can be added because the sets are identical
-Understand that B + A = B+ A; cannot be added because sets are non- identical
-Understand that 3A – A = 2A; they can be subtracted because sets are identical
-Understand that 4A – B = 4A – B; cannot be subtracted because sets are non-identical
-Understand that 2A x A = 2A2 ; the can be multiplied because sets are identical.
-Understand that 2A x B = 2A x B; cannot be multiplied because sets are non- identical
-Understand that 4A/A = 4;they can be divided because sets are identical
-Understand that 4A/B = 4A/B; cannot be divided because sets are non-identical
-Understand that 3A +2A/A cannot be divided as is and must be expressed the same way i.e. 3A +2A = 5A. Therefore, 5A/A = 5. 

Give students at least 3 different problems and then have them identify a pattern for a procedure. 



**Emphasize Critical Thinking
	-Concept of sameness of expression and identity
-Recall that 3x3x3 = 33


	Week 12
	Algebraic fractions
	Perform addition, subtraction, multiplication and division of algebraic fractions using the concept of operations of numeric fractions above.
For example: 2P/3D +  3P/D. The denominators have to be the same to represent equality in portions. The 3P/D can be multiplied by 3 to get the denominator to become 3D. Therefore, we get 9P/3D.

Now that the denominators are the same, we can add the fractions and we get: 11P/3D as our answer. 

Use the same concept for fraction subtraction, multiplication and division to solve similar problems. 
**Emphasize Critical Thinking
	Concept of sameness and equality of portions. 

	Week 13
	REVISION and ASSESSMENT
	Review and Assess
	



TERM 2
40 Hours to Grade 1 in Mathematics
	Week
	Activity
	Topic
	Objective
	Prior Knowledge
	Activities / Homework

	
	1
	The beginning of mathematics Pt.1
	
	
	

	
	2
	The beginning of mathematics pt.2
	
	
	

	
	3.1
	Visualizing Relationships
	
	
	

	
	3.2
	The nature of lines
	
	
	

	
	4.1
	Discovery of the relationship between lines
	
	
	

	
	4.2
	Relationship between straight lines
	
	
	

	
	5.1

	The discovery of curves

	
	
	

	
	5.2
	Sketching a curve
	
	
	

	
	
	
	
	
	

	
	6.1
	Properties of lines and angles
	
	
	

	
	6.2
	Discovery of relation between angles and its sides
	
	
	

	
	6.3
	Discovery of angles of elevation and depression
	
	
	

	
	7.1
	Sine rule
	
	
	

	
	7.2
	Cosine rule
	
	
	

	
	
	
	
	
	

	
	8.1
	Polygon
	
	
	

	
	9.1
	Circles
	
	
	

	
	9.2
	Relationship between circumference and diameter
	
	
	

	
	10.1
	Solids
	
	
	

	
	
	
	
	
	

	
	11.1
	Abstract Algebra
	
	
	

	
	12.1
	Inverse and composite function
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