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Module-Unit-3 

 

TEACHING OF MATHEMATICS 

a) Teaching Concepts (Concept Development Design) 

b) Teaching Generalizations (Inductive Deductive) 

c) Teaching Problem Solving (Problem Solving) 

d) Teaching Constructions (Lecture cum Demonstration) 

e) Teaching Proofs (Analytical Synthetic) 

 

a) Inductive-Deductive Method- 

This method of teaching mathematics can be discussed in terms of the two methods that are 

simultaneously used i.e. Inductive Method and Deductive Method.  

 

Inductive method: It is based on the process of induction; it leads from concrete to abstract, 

particular to general and from examples to the rule. Here we take a few examples and arrive at the 

rule i.e. it is a method of constructing a formula from a number of concrete examples. Induction 

means; ―to provide the universal truth by showing that if it is true for a particular case, it is true 

for all such cases. In this method we arrive at a formula or generalization through reasoning and 

solving problems. 

E.g.  To  arrive  at  the  generalization  that;  ―The  sum  of  all  the  angles  of  triangle  is  1800.  The 

teacher draws different types of triangles and asks the students to measure all the angles of the 

triangles and state the sum of the three angles in each case. Every time the students realize that the 

three angles measure up to 1800. The triangles may be as shown below; They observe the results 

and can make the generalization that ―The sum of all the angles of triangle is 1800.  

Merits: 

 It is a psychological method and the interest of the student is sustained throughout. 

 Helps in development of understanding of the students concerning the formula. 

 It is a natural method of making discoveries. 

 It is a logical method and thus suits the purpose of mathematics. 

 Encourages active pupil participation. 

 Discourages cramming and reduces homework. 

 Based on actual observation, thinking and experimentation. 

 Found most suitable in the initial stage of the lesson. 

 Helps in increasing pupil-teacher contacts. 

De-merits: 

 Limited in range and not suitable for all topics. 

 All formulae cannot be generalized in this method. 

 Time consuming and laborious. 



3 | P a g e  

 

 Inductive reasoning is not always conclusive. 

 A complete topic cannot be covered by this method. 

 

Deductive Method: It is the exact opposite of the inductive method. Over here we proceed from 

general to particular, abstract to concrete. In this method the rule or generalization or formula is 

given at the very beginning. Thus the students are expected to apply these rules or formulae to 

solve the sums. The formula or rule is accepted as the universal truth and the student uses them to 

solve the problems. 

 

E.g. the teacher states that; ―The sum of all the angles of triangle is 1800. 

 

The teacher draws different types of triangles along with the measures. The teacher asks the student 

to state the sum of the angles in each case. 

The triangles may be as shown below; The student then with the help of this property solved 

different types of sums such as; 

 In triangle PQR, measure of angle P is 50o, the measure of angle Q is 75o.Find the measure of 

angle R? 

 In triangle XYZ measure of angle Z is, 57o the measure of angle X is 97o. Find the measure 

of angle Y? 

Merits: 

 Short and time saving method. 

 Method suits all types of students. 

 Suitable for all topics. 

 Provides sufficient examples for practice. 

 Speed and efficiency of doing sums increases. 

Demerits: 

 It is not a psychological method. 

 It encourages cramming. 

 Taxes the pupil‘s mind. 

 Students are passive learners and thus lose interest. 

 It puts more emphasis on memory. 

 Not suitable for the development of thinking, reasoning and discovery. 

Thus we have seen that both the inductive as well as deductive methods by themselves have 

merits and demerits. These demerits can be negated when both methods are used together in the 

form of ―INDUCTODEDUCTIVE METHOD. Induction and deduction are complementary to 

one another. So in the beginning inductive method must be used to elicit the rule or generalization 

and then this must be followed by sufficient practice using the deductive method. This will 

promote better understanding of mathematics and speed, accuracy and command over the subject 

increases. 
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B. Analytic – Synthetic Method 

Analytical Method: 

The meaning of the word analysis is to ―separate things that are together. In this method we  start 

from what is to be found or proved. Thorndike says that, Analysis is the highest intellectual 

performance of the mind. Analysis also means, ―Breaking up of a given problem, so that it 

connects with what is already known. In analysis we proceed from, Unknown to Known. Analysis 

is, Unfolding of a problem to find its hidden aspect. 

This method is used under the given conditions: 

 When we have to prove any theorem. 

 Can be used for construction problems. 

 To find out solutions of new arithmetical problems. 

Merits/Adv of this method are as follows: 

 Logical, leaves no doubt. 

 Facilitates understanding, as we discover facts. 

 Each step has reason and justification. 

 Student gains confidence and understanding. 

 Method suits the learner and the subject. 

 

Demerits of this method are: 

 Lengthy method and also time consuming. 

 Difficult to acquire efficiency and speed. 

 Not applicable to all topics. 

 Not suitable for students with weak conceptual knowledge. 

Synthetic Method: 

The word synthesis simply means, ―To place things together or to join separate parts. In this 

method we proceed from ―known to unknown. It is the process of relating known bits of data to 

a point where the unknown becomes true. It is the method of formulation, recording and presenting 

concisely the solution without any trial and errors. 

Merits/Adv of this method are as follows: 

 Short and precise method. 

 Saves time and labor. 

 Suits the needs of majority of the students. 

 Can be applied to a majority of topics in mathematics. 

 Omits trial and error as in analysis method. 

 

Demerits of this method are: 

 Teacher–centered method, students are passive listeners. 

 Students rely on rote memory. 

 No opportunity to develop the skills of thinking and reasoning, as understanding is 

hampered. 

 Students lack confidence to do other type of sums. 
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From the above discussion we can see that both the methods of analysis and synthesis by 

themselves have their advantages and disadvantages. In order to ensure the complete 

understanding of mathematics in the learners that both the methods be used together to teach 

mathematics. By using a combination of these two methods the teacher can ensure that effecting 

teaching learning takes place. 
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C. Lecture Cum Demonstration Method 

 

Lecture Method: 

It is oldest teaching method given by philosophy of idealism. As used in education, the lecture 

method 

refers to the teaching procedure involved in clarification or explanation of the students of 

some major idea. This method lays emphasis on the penetration of contents. Teacher is more 

active and students are passive but he also uses question answers to keep them attentive in the 

class. It is used to motivate, clarify, expand and review the information. By changing voice, by 

impersonating characters, by shifting his posing, by using simple devices, a teacher can deliver 

lessons effectively, while delivering his lecture; a teacher can indicate by her facial expressions, 

gestures and tones the exact slide of meaning that he wishes to convey. 

Thus we can say that when teacher takes the help of a lengthy-short explanation in order to clarify 

his ideas or some fact that explanation is termed as lecture or lecture method and after briefing 

about lecture method. Let‘s see what a demonstration is. 

Demonstration method: 

The dictionary meaning of the word "demonstration" is the outward showing of a feeling etc.; a 

description and explanation by experiment; so also logically to prove the truth; or a practical 

display of a piece of equipment to snow its display of a piece of equipment to show its 

capabilities . In short it is a proof provided by logic, argument etc. 

 

To define "it is a physical display of the form, outline or a substance of object or events for the 

purpose of increasing knowledge of such objects or events. 

Demonstration involves "showing what or showing how". 

Demonstration is relatively uncomplicated process in that it does not require extensive verbal 

elaboration. 

What is lecture cum demonstration method? 

To begin with, this method includes the merits of lecture method and demonstration method. The 

teacher performs the experiment in the class and goes on explaining what she does. It takes into 

account the active participation of the student and is thus not a lopsided process like the lecture 

method. The students see the actual apparatus and operations and help the teacher in demonstrating 

experiments and thereby they feel interested in learning. So also this method follows maxims from 

concrete to abstract wherein the students observe the demonstration critically and try to draw 

inferences. Thus with help of lecture cum demonstration method their power of observation and 

reasoning are also exercised. So the important principle on which 

this method works is "Truth is that works." 

Requirements of good Demonstration: 

The success of any demonstration following points should be kept in mind. 

1. It should be planned and rehearsed by the teacher before hand. 

2. The apparatus used for demonstration should be big enough to be seen by the whole class. If 



7 | P a g e  

 

the class may be disciplined she may allow them to sit on the benches to enable them a better 

view. 

3. Adequate lighting arrangements be made on demonstration table and a proper background 

table need to be provided. 

4. All the pieces of apparatus are placed in order before starting the demonstration. The 

apparatus likely to be used should be placed in the left hand side of the table and it should be 

arranged in the same order in which it is likely to be used 

5. Before actually starting the demonstration a clear statement about the purpose of 

demonstration be made to the students. 

6. The teacher makes sure that the demonstration lecture method leads to active participation of 

the students in the process of teaching. 

7. The demonstration should be quick and slick and should not appear to linger on unnecessarily. 

8. The demonstration should be interesting so that it captures the attention of the students. 

9. It would be better if the teacher demonstrates with materials or things the children handle in 

everyday life. 

10. For active participation of students the teacher may call individual student in turn to help him 

in demonstration. 

11. The teacher should write the summary of the principles arrived at because of demonstration 

on the blackboard. The black board can be also used for drawing the necessary diagrams. These 

are some of the requirements of good demonstrations. 

 

Steps needed to conduct a Lecture -cum demonstration lesson- 

 

1. Planning and preparation: A great care is taken by the teacher while planning and preparing 

his demonstration. He should keep the following points I mind while preparing his lesson. 

a. Subject matter. 

b. Questions to be asked. 

c. Apparatus required for the experiment 

To achieve the above stated objective the teacher should thoroughly go through the pages of 

the text book, relevant to the lesson. After this he should prepare his lesson plan in which he 

should essentially include the principles to be explained, a lot of experiments to be 

demonstrated and type of questions to be asked form the students. These questions are 

arranged in a systematic order to be followed in the class. Before actually demonstrating the 

experiment to a class, the experiment be rehearsed under the condition prevailing in the 

classroom. In spite of this, some thing may go wrong at the actual lesson, so reserve apparatus 

is often useful the apparatus has to be arranged in a systematic manner on the demonstration 

table. Thus for the success of demonstration method a teacher has to prepare himself as 

thoroughly as possible. 

2. Introduction of the lesson: As in every subject so also in the case of science the lesson should 

start with proper motivation of the students. It is always considered more useful to introduce the 

lesson in a problematic way which would make the student's realize the importance of the topic. 
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The usual way through which the teacher can introduce the lesson is by telling some personal 

experience or incident of a simple and interesting experiment. A good experiment carefully 

demonstrated is likely to leave an everlasting impression on the mind of the young pupils and 

would set the students talking about it in the school. 

3. Presentation: The method presenting the subject matter is very important. A good teacher 

should present this lesson in an interesting manner and not in a boring manner. To make the lesson 

interesting the teacher may not be very rigid too remain within the prescribed course rather he or 

she should make the lesson as much as broad based as possible. For widening the lesson the teacher 

may think of various useful application taught by him. He is also at the liberty to take examples 

and illustrations for allied branches of science like history, geography etc. Constant questions and 

answer should form a part of every demonstration lesson. Questions and cross question are 

essential for properly illuminating the principles discussed. Question should be arranged in such a 

way that their answers may form a complete teaching unit. 

4. Performance of experiment: A good observer has been described as a person who has learnt 

the use the senses of touch, sight, and smell in an intelligent way. Through this method we want 

children to observe what happens in an experiment and to state it carefully. We also want them to 

make generalization without violating scientific spirit i.e. we should allow children from one 

experiment or observation. The following steps are generally accepted as valuable in conducting 

science experiment generally. 

a. Write the problem to be solved in simple words. 

b. To make a list of activities that has to be used to solve the problem. 

c. Gather material for conducting the experiment 

d. Work out a format of steps in the order of preocedu8re so that everyone knows 

what is to be done. 

e. Teacher should try the experiment before conduction. f. Record the findings. 

g. Assist students to make generalization. 

5. Black Board Summary: A summary of important results and principles should be written in 

the Blackboard. Use of blackboard should be also frequently used to draw sketches and diagrams. 

The entire procedure should be displayed to the students after the demonstration. 

6. Supervision: Students are asked to take the complete notes of the black board summary 

including the sketches and diagrams drawn. Such a record will be quite helpful to the student while 

learning his lessons. Such a summary will prove beneficial only if it has been copied correctly 

from the black boards and to make sure that it is done so the teacher must check it frequently 

during this stage. 

 

Common Errors in Demonstration Lesson- 

A summary of the common errors committed while delivering a demonstration lesson is given 

below: 

a) Apparatus may not be ready for use 

b) There may not be an apparent relation between the demonstration experiment and the topic 

under discussion. 
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c) Black board summary not up to the mark 

d) Teacher may be in a hurry to arrive at a generalization without allowing students to arrive at a 

generalization from facts. 

e) Teacher may take to talking too much which will mar the enthusiasm of the students. 

f) Teacher may not have allowed sufficient time for recording of data. 

g) Teacher may fail to ask the right type of questions 

Merits of Lecture cum Demonstration Method 

a) It is an economical method as compared to a purely student centered method 

b) It is a psychological method and students take active interest in the teaching learning process 

c) It leads the students from concrete to abstract situations 

d) It is suitable method if the apparatus to be handled is costly and sensitive. Such apparatus is 

likely to be handled and damaged by the students. 

e) This method is safe if the experiment is dangerous. 

f) In comparison to Heuristic, Project method it is time saving but purely Lecture method is too 

lengthy 

g) It can be successfully used for all types of students 

h) It improves the observational and reasoning skills of the students 

 

Limitations of Lecture cum Demonstration Method 

a) It provides no scope for "Learning by Doing" for the Students as students are only observing 

the Teacher performing. 

b) Since Teacher performs the experiment at his/ her own pace many students may not be able to 

comprehend the concept being clarified. 

c) Since this method is not child centered it makes no provision for individual differences, all 

types of students including slow learners and genius have to proceed with the same speed. 

d) It fails to develop laboratory skills in the students. 

e) It fails to impart training in scientific attitude. In this method students many a times fail to 

observe many finer details of the apparatus used because they observe it from a distance. 
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D. Problem-Solving: 
 

Life is full of problems and we term one as successful, who is able to use the knowledge 

acquired and reasoning power to find solutions to these problems. Problem–solving may be a 

purely mental difficulty or it may be physical and involve manipulation of data. 

Problem-solving method aims at presenting the knowledge to be learnt in the form of a problem. 

It begins with a problematic situation and consists of continuous, meaningful, well-integrated 

activity. The problems are test to the students in a natural way and it is ensured that the students 

are genuinely interested to solve them. 

Mathematical Problem Defined as-  

A problem is a task for which: 

 The person confronting it wants or needs to find a solution. 

 The person has no readily available procedure for finding the solution. 

 The person must make an attempt to find a solution. 

Goals Of Mathematical Problem-Solving: The specific goals of problem solving in 

Mathematics are to: 

1. Improve pupils' willingness to try problems and improve their perseverance when solving 

problems. 

2. Improve pupils' self-concepts with respect to the abilities to solve problems. 

3. Make pupils aware of the problem-solving strategies. 

4. Make pupils aware of the value of approaching problems in a systematic manner. 

5. Make pupils aware that many problems can be solved in more than one way. 

6. Improve pupils' abilities to select appropriate solution strategies. 

7. Improve pupils' abilities to implement solution strategies accurately. 

8. Improve pupils' abilities to get more correct answers to problems. 

 Steps of Problem solving method: 

 Recognizing the problem or sensing the problem. 

 Interpreting, defining and delimiting the problem. 

 Gathering data in a systematic manner. 

 Organizing and evaluating the data. 

 Formulating tentative solutions. 

 Arriving at the true or correct solution. 

 Verifying the results. 

 Merits: The merits or advantages of problem solving method are as follows: 

 Method is scientific in nature. 

 Develops good study habits and reasoning power. 

 Helps to improve and apply knowledge and experiences. 

 Stimulates thinking of the child. 

 Students learn virtues such as patience, cooperation, and self-confidence. 

 Learning becomes more interesting and purposeful. 
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 Develops qualities of initiative and self-dependence in the students, as they have to face 

similar problematic situations in real life too. 

 Develops desirable study habits in the students. 

 Limitations: the limitations are mainly due to ineffective use of the problem solving method. 

When a classroom is completely teacher dominated then in such a classroom the problem solving 

method will fail. 

 Difficult to organize e contents of syllabus according to this method. 

 Time consuming method. 

 All topics and areas cannot be covered by this method. 

 There is a lack of suitable books and references for the students. 

 Method does not suit students of lower classes. 

 Mental activity dominates this method. Hence there is neglect of physical and practical 

experiences. 

 

Note: FOUR PHASES IN SOLVING A PROBLEM 

In solving any problems, it helps to have a working procedure. You might want to consider this 

four-step procedure: Understand, Plan, Try it, and Look Back. 

Understand -- Before you can solve a problem you must first understand it. Read and re-read the 

problem carefully to find all the clues and determine what the question is asking you to find. 

What is the unknown? 

What are the data? 

What is the condition? 

Plan -- Once you understand the question and the clues, it's time to use your previous experience 

with similar problems to look for strategies and tools to answer the question. 

Do you know a related problem? 

Look at the unknown! And try to think of a familiar problem having the same or a similar 

unknown? 

Try It -- After deciding on a plan, you should try it and see what answer you come up with. 

Can you see clearly that the step is correct? 

But can you also prove that the step is correct? 

Look Back -- Once you've tried it and found an answer, go back to the problem and see if you've 

really answered the question. Sometimes it's easy to overlook something. If you missed something 

check your plan and try the problem again. 

Can you check the result? 


