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1)  Definition: 

2)  Concepts: 
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3) Generalization: 

In mathematics, generalization can be both a process and a product. When one looks at 

specific instances, notices a pattern, and uses inductive reasoning to conjecture a 

statement about all such patterns, one is generalizing. The symbolic, verbal, or visual 

representation of the pattern in your conjecture might be called a generalization. 

When a student notices that the sum of an even and an odd integer always results in an 

odd integer, that student is generalizing. Generalizations such as this allow students to 

think about computations independently of the particular numbers that are used. Without 

this, and many other generalizations made in mathematics from the early grades, all work 

in mathematics would be cumbersome and inefficient. 

Mason, et al., 2011, Defines, 

• Generalizations are the lifeblood of mathematics." 

• Generalizing is the process of "seeing through the particular" by not dwelling in 

the particularities but rather stressing relationships… whenever we stress some 

features we consequently ignore others, and this is how generalizing comes 

about." 

By examining examples such as: 

a2 × a3 = (a × a) × (a × a × a) = a5 

a3 × a4 = (a × a × a) × (a × a × a × a) = a7 and so on 

One can conclude that: am × an = am+n 

…thus generalizing to all cases for a specific domain for the base “a” and the exponents 

“m” and “n.” 
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4) Formula: 

The formula is a fact or a rule written with mathematical symbols. It usually connects two 

or more quantities with an equal to sign. When you know the value of one quantity, you 

can find the value of the other using the formula. 

 

 

Examples of formula: 

• Perimeter of rectangle = 2(length + width) 

If the length and width of a rectangle are ‘a’ units and ‘b’ units respectively, the 

formula of its perimeter is: P = 2 (a + b) 

• Area of rectangle = length × width 

If the length and width of a rectangle are ‘a’ units and ‘b’ units respectively, the 

formula of its area is: P = a × b 

• Perimeter of square = 4 × side length 

https://www.splashlearn.com/math-vocabulary/measurements/quantity
https://www.splashlearn.com/math-vocabulary/geometry/perimeter
https://www.splashlearn.com/math-vocabulary/geometry/rectangle
https://www.splashlearn.com/math-vocabulary/geometry/area
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If the length of the side of a square is ‘a’ units, then its perimeter P is the sum of 

all its sides. P = a + a + a + a , so P = 4a 

• Area of square = Side length × side length 

If the side length of the square is a units; then its area is: Area = a × a = a²  

• Volume of cuboid = length × width × height 

• Profit = Selling price - cost price 

• Loss = Cost price - selling price 

• Non examples: 

1. 2x - 3 = 6 

2. x + y = 10 

3. 3x - 8x + 9x = 17. These are equations and not formula. 

 

Fun Facts 

• The first formula was invented between 1800-1600 BC. 

• You find formulas not just in Mathematics but in Science as well. 

 

5) LAW 

 

A law is an important insight about the nature of the universe. A law can be 

experimentally verified by taking into account observations about the universe and asking 

what general rule governs them. Laws may be one set of criteria for describing 

phenomena such as Newton's first law (an object will remain at rest or move at a constant 

velocity motion unless acted upon by an external force) or one equation such as Newton's 

second law (F = ma for net force, mass, and acceleration). 

Laws are deduced through lots of observations and accounting for various possibilities of 

competing hypotheses. They don't explain a mechanism by which a phenomena occurs, 

but, rather, describe these numerous observations. Whichever law can best account for 

these empirical observations by explaining phenomena in a general, universalized manner 

https://www.splashlearn.com/math-vocabulary/geometry/side
https://www.splashlearn.com/math-vocabulary/geometry/square
https://www.splashlearn.com/math-vocabulary/number-sense/equation
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are the law that scientists accept. Laws are applied to all objects regardless of scenario 

but they are only meaningful within certain contexts. 

A law is a universal principle that describes the fundamental nature of something, the 

universal properties and the relationships between things, or a description that purports to 

explain these principles and relationships. Example 

 

6) Rules 

For a calculation that has only one mathematical operation with two numbers, it is a 

simple case of either adding, subtracting, multiplying or dividing to find your answer. 

But what about when there are several numbers, and different operations? May be you 

need to divide and multiply, or add and divide. What do you do then? 

Fortunately, mathematics is a logic-based discipline. As so often, there are some simple 

rules to follow that help you work out the order in which to do the calculation. These are 

known as the ‘Order of Operations’. 

BODMAS is a useful acronym that tells you the order in which you solve mathematical 

problems. It's important that you follow the rules of BODMAS, because without it your 

answers can be wrong. 

The BODMAS acronym is (short form) for: 

• Brackets (parts of a calculation inside brackets always come first). 
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• Orders (numbers involving powers or square roots). 

• Division. 

• Multiplication. 

• Addition. 

• Subtraction 

7) Properties 

In mathematics, a property is any characteristic that applies to a given set.Rigorously, a 

property p defined for all elements of a set X is usually defined as a function p: X → 

{true, false}, that is true whenever the property holds; or equivalently, as the subset 

of X for which p holds; i.e. the set {x | p(x) = true}; p is its indicator function. However, it 

may be objected that the rigorous definition defines merely the extension of a property, 

and says nothing about what causes the property to hold for exactly those values. 

There are four basic properties of numbers: commutative, associative, distributive, and 

identity. You should be familiar with each of these. It is especially important to 

understand these properties once you reach advanced math such as algebra and calculus 

etc., 

8) Axioms 

 

 

 

https://en.wikipedia.org/wiki/Indicator_function
https://en.wikipedia.org/wiki/Extension_(semantics)
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9) Structures 

 

10) Constructions 

 

In the general sense, construction means to build something. But in geometry it has a 

special meaning. Here, construction is the act of drawing geometric shapes using only a 

compass and straightedge. No measuring of lengths or angles is allowed. 

 

The word construction in geometry has a very specific meaning: the drawing of 

geometric items such as lines and circles using only compasses and straightedge or ruler. 

Very importantly, you are not allowed to measure angles with a protractor, or measure 

lengths with a ruler. 

 

The Greeks formulated much of what we think of as geometry over 2000 years ago. In 

particular, the mathematician Euclid documented it in his book titled "Elements", which 

is still regarded as an authoritative geometry reference. In that work, he uses these 

construction techniques extensively, and so they have become a part of the geometry field 

of study. They also provide insight into geometric concepts and give us tools to draw 

things when direct measurement is not appropriate. 
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11) Graphs 
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12) Operations 

 

The mathematical “operation” refers to calculating a value using operands and a math 

operator. The symbol of the math operator has predefined rules to be applied to the given 

operands or numbers. 

 

A mathematical expression is a set of numbers and operations. The elements of a math 

expression performing a math operation are: 

Operands – The numbers used for an operation are called operands. Based on the type of 

operation, different terms are assigned to the operands.  

Operator – The symbol indicating a math operation is an operator, for example: 

• + for addition 

• -  for subtraction 

• × for multiplication 

• ÷ for division 

• = for equal to, indicates the equivalence, that is the left hand side value is equal to 

the right hand side value.   
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A mathematical process. The most common are add, subtract, multiply and divide (+, −, 

×, ÷). But there are many more, such as squaring, square root, logarithms, etc. If it isn't a 

number it is probably an operation. Example: In 25 + 6 = 31 the operation is add 

 

13) Procedures and Processes 

 

Procedure 

In general, a procedure is a sequence of mathematical operations carried out in order. A 

solution procedure is a sequence of steps that, when taken, solves an equation.  

1. Example: Procedures can also be visualized as flowcharts, where each step is 

connected by arrows. 

2. Example: Your multiplication and division operations also have procedures you 

need to follow. Multiplication can be likened to your addition in that you multiply 

from left to right and you can multiply your numbers in any order. For example 2 

* 3 * 4 is the same as 3 * 4 * 2 both equal. 

Processes 

Mathematical Process: mathematics calculation by mathematical method, “the problem at 

the end of the chapter demonstrated the mathematical processes involved in the 

derivation”, “they were learning the basic operations of arithmetic”    

These processes focus on: communicating, making connections, mental mathematics and 

estimating, problem solving, reasoning, and visualizing along with using technology to 

integrate these processes into the mathematics classroom to help children 

learn mathematics with deeper understanding. 
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14) Axioms and Postulates 

 

 

15) Theorems and their converse 

Theorem 

A statement until it is proved or disproved is called a conjecture. A conjecture, if it is 

proved, becomes a theorem. A conjecture, it is disproved, becomes a false statement. 

Thus, a statement which has been already proved to be true is called a theorem. If a 

statement holds true in a particular case, then we say that the verification of the statement 

is made.  



Course - 18(vii) Pedagogy of Mathematics – Part 2 
Unit 1: Revisiting of Content in Mathematics 

Page 15 of 21 
 

A theorem is a statement that can be demonstrated to be true by accepted mathematical 

operations and arguments. In general, a theorem is an embodiment of some general 

principle that makes it part of a larger theory. The process of showing a theorem to be 

correct is called a proof. 

Examples: 

 1. If two sides of the triangle are equal, then the angles opposite to them are equal 

 2. The sum of three angles of the triangle is equal to two right angles. 

 

Converse theorem 

A converse of a theorem is a statement formed by interchanging what is given in a 

theorem and what is to be proved. It is obtained by interchanging the hypothesis and 

conclusion. 

For example,  

Case 1:  Even if the original statement is true. The following statement is true all the 

time:  

• The isosceles triangle theorem states that if two sides of a triangle are equal then 

two angles are equal.  

• In the converse, the given (that two sides are equal) and what is to be proved (that 

two angles are equal) are swapped, so the converse is the statement that if two 

angles of a triangle are equal then two sides are equal.  

Case 2: However, the converse may not be true all the time :( the converse can be proved 

as another theorem, but this is often not the case.) 
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16) Propositions 

• A proposition is a theorem of lesser importance. This term sometimes connotes a 

statement with a simple proof, while the term theorem is usually reserved for the 

most important results or those with long or difficult proofs. Some authors never 

use "proposition", while some others use "theorem" only for fundamental results. 

In classical geometry, this term was used differently: In Euclid's Elements (c. 300 

BCE), all theorems and geometric constructions were called "propositions" 

regardless of their importance. 

 

• A proposition is a mathematical statement such as "3 is greater than 4," "an 

infinite set exists," or "7 is prime." 

• An axiom is a proposition that is assumed to be true. With sufficient information, 

mathematical logic can often categorize a proposition as true or false, although 

there are various exceptions (e.g., "This statement is false"). 

 

17) Proofs  

A rigorous mathematical argument which unequivocally(clearly) demonstrates the truth 

of a given proposition. A mathematical statement that has been proven is called 

a theorem. Types of proof: 

• Direct proof 

• Indirect proof or contradiction  

• Proof by counter examples 

• Geometrical proof technique 

• Proof by construction 

https://en.wikipedia.org/wiki/Proposition
https://en.wikipedia.org/wiki/Euclid%27s_Elements
https://mathworld.wolfram.com/Axiom.html
https://mathworld.wolfram.com/Logic.html
https://mathworld.wolfram.com/True.html
https://mathworld.wolfram.com/False.html
https://mathworld.wolfram.com/Proposition.html
https://mathworld.wolfram.com/Theorem.html
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18) Problems in Mathematics 

A problem is an exercise that contains an element of novelty. The essential feature of a 

problem is that there should be something fresh and unfamiliar about it. 

A problem is an exercise whose solution is desired. Mathematical "problems" may 

therefore range from simple puzzles to examination and contest problems to propositions 

whose proofs require insightful analysis. 

Types of Problems: 

• Puzzle problems 

• Catch problems 

• Unreal problems 

• Real problems 

19) Critical analysis of content course of Standard VI to X Mathematics. 

The National Council of Teachers of Mathematics (NCTM), the world's largest 

organization devoted to improving mathematics education, is developing a set of 

mathematics concepts, or standards, that are important for teaching and learning 

mathematics. There are two categories of standards: thinking math standards and content 

math standards. The thinking standards focus on the nature of mathematical reasoning, 

while the content standards are specific math topics. Each of the activities in this booklet 

touches one or more content areas and may touch all four thinking math areas. 

The four thinking math standards are problem solving, communication, reasoning, 

and connections. The content math standards are estimation, number sense, geometry and 

spatial sense, measurement, statistics and probability, fractions and decimals, and patterns 

and relationships. We have described them and then provided general strategies for how 

you as a parent can create your own activities that build skills in each of these areas. 

http://www.nctm.org/
https://www2.ed.gov/pubs/EarlyMath/whatis.html#think
https://www2.ed.gov/pubs/EarlyMath/whatis.html#content
https://www2.ed.gov/pubs/EarlyMath/whatis.html#content
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Thinking mathematics 

Problem solving is key in being able to do all other aspects of mathematics. Through 

problem solving, children learn that there are many different ways to solve a problem and 

that more than one answer is possible. It involves the ability to explore, think through an 

issue, and reason logically to solve routine as well as nonroutine problems. In addition to 

helping with mathematical thinking, this activity builds language and social skills such as 

working together. 

Communication means talking with your children and listening to them. It means 

finding ways to express ideas with words, diagrams, pictures, and symbols. When 

children talk, either with you or with their friends, it helps them think about what they are 

doing and makes their own thoughts clearer. As a bonus, talking with children improves 

their vocabulary and helps develop literacy and early reading skills as well. 

Reasoning is used to think through a question and come up with a useful answer. It is a 

major part of problem solving. 

Connections: Mathematics is not isolated skills and procedures. Mathematics is 

everywhere and most of what we see is a combination of different concepts. A lot of 

mathematics relates to other subjects like science, art, and music. Most importantly, math 

relates to things we do in the real world every day. Connections make mathematics easier 

for children to understand because they allow children to apply common rules to many 

different things. What parents can do: 

• Ask children to think about and solve problems that arise in your everyday 

activities. For example, ask children to help you put the groceries away. They will 

practice sorting—the cereal boxes and the soup cans—and experiment with 

relative size and shape and how the big boxes take up more room than the smaller 

ones. 
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• Look for mathematics in your everyday life and don't worry about what the 

particular aspect of mathematics might be. Something as simple as pouring water 

into different sized cups and thinking about which cup will hold more is a low-key 

activity that actually involves estimation, measurement, and spatial sense. 

Content mathematics 

Patterns and relationships: Patterns are things that repeat; relationships are things that 

are connected by some kind of reason. They are important because they help us 

understand the underlying structure of things; they help us feel confident and capable of 

knowing what will come next, even when we can't see it yet. Patterns and relationships 

are found in music, art, and clothing, as well as in other aspects of math such as counting 

and geometry. Understanding patterns and relationships means understanding rhythm and 

repetition as well as ordering from shortest to longest, smallest to largest, sorting, and 

categorizing. 

Number sense and numeration: Number sense is much more than merely counting, it 

involves the ability to think and work with numbers easily and to understand their uses 

and relationships. Number sense is about understanding the different uses for numbers 

(describe quantities and relationships, informational tools). Number sense is the ability to 

count accurately and competently, to be able to continue counting—or count on—from a 

specific number as well as to count backwards, to see relationships between numbers, and 

to be able to take a specific number apart and put it back together again. It is about 

counting, adding, and subtracting. Counting and becoming familiar with numbers will 

help your children understand all other aspects of math. 

Geometry and spatial sense: Geometry is the area of mathematics that involves shape, 

size, space, position, direction, and movement, and describes and classifies the physical 

world in which we live. Young children can learn about angles, shapes, and solids by 

looking at the physical world. Spatial sense gives children an awareness of themselves in 

relation to the people and objects around them. 
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Measurement: Measurement is finding the length, height, and weight of an object using 

units like inches, feet, and pounds. Time is measured using hours, seconds, and minutes. 

Measurement is an important way for young children to look for relationships in the real 

world. By practicing measurement your child will learn how big or little things are and 

how to figure that out. 

Fractions: Fractions represent parts of a whole. A very young child will see something 

cut into three pieces and will believe that there is more after cutting it than before it was 

cut. This is typical and should not cause alarm in parents. It is one example of how 

children and adults think differently! 

To understand fractions, children need to think about: 

•  what the whole unit is, 

•  how many pieces are in the unit, and 

•  if the pieces are the same size. 

Estimation: To estimate is to make an educated guess as to the amount or size of 

something. To estimate accurately, numbers and size have to have meaning. Very young 

children will not be able to estimate accurately, because they are still learning these 

concepts. They first need to understand concepts like more, less, bigger, and smaller. 

When children use estimation, they learn to make appropriate predictions, to obtain 

reasonable results, and they learn math vocabulary such as "about," "more than," and 

"less than." 

It is important for children to learn: 

1.  how to use estimation, 

2.  when the technique is appropriate, and 

3.  when the solution is reasonable. 
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Statistics and probability: Using graphs and charts, people organize and interpret 

information and see relationships. Graphing is another way to show and see information 

mathematically. Charts, including calendars, can be used to organize everyone's weekly 

activities. Even older children in elementary school may find it hard to keep track of 

calendars, but, when adults use them with children, calendars can be helpful tools to 

learning and understanding how we organize information. 

Statistics, like batting averages in baseball, tell stories about our world. We know which 

player is having the best season and which batter is most likely to hit a home run. 

Probability tells the likelihood of something occurring. These are some facts review on 

content course of mathematics. 

20) Basic concepts in Secondary School Mathematics. 

At the secondary stage, students begin to perceive the structure of Mathematics, as a 

discipline. Pure rote-learning until facts are memorised mechanically, is to be avoided 

and opportunities to be provided to relate conceptual knowledge accompanied with 

procedural knowledge.  

Examples and activities to be provided for familiarising various concepts through the 

characteristics of mathematical communication, carefully defined terms and concepts, the 

use of symbols to represent them, and precisely stated propositions and proofs justifying 

propositions.  

Students develop their familiarity with algebra, Mathematical modelling, data analysis 

and interpretation during this stage.  

Algebra and arithmetic can be correlated with geometry.  

Algebra and geometry can be correlated with trigonometry.  

Attention must be paid also to the relationship of Mathematics with other subjects such as 

physics, chemistry, biology, geography or social sciences. 


