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Individualised Instruction 

 Individualised instruction is a method of instruction in which content, instructional 

technology and pace of learning are based upon the abilities and interests of each 

individual learner.  

 It refers to those classroom practices of teaching which recognize the uniqueness of 

each student learner and thus provide for adequate tutorial guidance, and other 

support services suited to bring about a wholesome development in the person (mind, 

body, and spirit).   

 It is about using teaching strategies that connect with individual student’s learning 

strategies. The ultimate goal is to provide a learning environment that will maximize 

the potential for student success.  

 In this strategy the teacher shouldn’t always stick to the same pattern of teaching 

rather they should adapt new ways such as teaching through audio, video, field trip, 

etc. so that students have multiple options for taking in information and making sense 

of ideas.  

 To differentiate or to individualize instruction is to recognize students varying 

background knowledge, readiness, language, preferences in learning, interests, and to 

react responsively.  

 The intent of individualizing instruction is to maximize each student’s growth and 

individual success by meeting each student where he or she is, and assisting in the 

learning process.  

 It provides the opportunity for students to learn at their own pace, in their own way, 

and be successful. 

Purposes of individualised strategy 

Every student is an individual and a class of students is heterogeneous regarding 

background and prior knowledge of a subject. Self pacing helps to smoothing the initial 

inequalities in a group. Students can be diverted to complementary study packages remedial 

material, materials constructed for specific needs or study in small groups of two or three. 

Individualised learning includes a variety of practices that enables a student, on his own, to 

formulate problems, finding answers through systematic procedures of reference work, 

hypothesizing, experimenting , field work etc and evaluate one’s own progress and 

achievement. 
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Principles of Individualized Instruction Strategy. 

1. Make the students clear about the key points and generalization to make sure that all 

learners gain a powerful and strong understanding so that they can have a good 

foundation for their future learning. Teachers are encouraged to identify essential 

concepts and instructional focuses to ensure all learners understand. 

2. Use assessment as a teaching tool to extend versus merely measure instruction. 

Assessment should occur before, during, and following the instructional episode. 

The assessment carried out before and during can be incorporated into classroom 

practice; it provides information needed to adjust teaching and learning while they 

are happening. E.g. Observation, questioning strategies, self and peer assessment, 

student’s record keeping. The assessment carried out before and during instructional 

episode is called formative assessment. And the assessment evaluated after 

instruction is called summative assessment. It is carried out every few weeks, 

months, or chapter tests. E.g. End of unit or chapter tests, end of term or semester 

exams. 

3. Emphasize and stress more on critical and creative thinking while designing a 

lesson. Whatever task and activities that we provide to the students should be up to 

the student’s level and understanding, so that they can understand easily and will 

apply meaning. Instruction may require supports, additional motivation, varied tasks, 

materials, or equipment for different students in the classroom. 

4. Engaging all learners is essential. We should engage and make the students 

participate in class activities. For that teachers should develop their lesson to engage 

and motivate the students. 

5. Provide a balance between teacher-assigned and student-selected tasks. If there is a 

balance between the task and activities that are assigned by the teachers and the tasks 

selected by the students, the learning will be most favorable and desirable. 

Advantages of Individualised instructions 

Advantages for students 

1. It enables the students to proceed at their own pace through the study of each 

subject 

2. It permits the students to get an immediate response and greater sense of satisfaction 

3. It enables the students to understand better the structure of the subject he is studying 
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4. It enables indepth study of a various aspects of the subject 

5. It enables a student to proceed in a subject as far as his ability will permit. 

 Advantages for the Teachers 

1. It frees the teacher from teaching many of the routine basic skills of a subject 

2. It enables him to meet more accurately the instructional needs of each students 

3. It furnishes the teachers with diagnostic devices 

4. It allows him to spend more time with students who need the most help 

5. It enables the teachers to bring a structured carefully thought out programme to the 

students 

6. It helps the teachers to serve as a guide to the students activities 

Disadvantages of individualized instruction 

1. Time and effort in planning and developing materials to suit individual needs will 

be greater compared to a class centered instruction 

2. Appropriate resource materials may not be available 

3. Requires specialized skills to assess the needs of each students 

4. Requires individualized evaluation strategies 

Types of individualized instruction:  

Individualised learning generally takes up some of the following forms-assignment work, 

laboratory work, reference reading, programmed learning, mastery learning, learning by 

Keller plan, learning through audio-visual aids and computer assisted instructions 

1. Keller plan: This strategy advocates the use of sequential set of self study units 

pursued by each student at his own pace 

2. Programmed Instruction: Programmed learning is a self instructional self corrective 

technique in which all the leaning material is presented to the learner stage by stage 

through sequentially arranged smaller units called frames. 

3. Computer assisted instruction: This type of instruction provides flexibility for 

individualizing the educational process. It makes use of computers in imparting 

education 

4. Mastery Learning: The underlying assumption of this approach is that most students 

can master a major portion of the syllabi if enough time is given 
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Conclusion 

Individualised instruction comes in many forms, all of which seek to improve instruction in 

some way. It has the potential to improve instruction by varying the pace of instruction, the 

instructional method, and content. Most approaches allow for self pacing, yet variation in 

method and content are rare. If implemented properly individualized instruction proved to be 

a good method to improve students’ accomplishment substantially. 

PROGRAMMED INSTRUCTION 

INTRODUCTION 

 Programmed Instruction or Programmed Learning is one of the important 

innovations in the teaching-learning process. 

 The term ‘Programmed Learning’ has been coined from principles of operant 

learning, developed in psychological laboratories on the basis of experimental 

studies conducted on animals by B.F Skinner of Harvard University (1943). 

DEFINITIONS 

 “Programmed learning refers to the arrangement of instructional material in 

progressive sequences”. -Harold W.Bernard 

 “Programmed learning is a systematic, step by step, self-instructional programme 

aimed to ensure the learning of stated behavior”. -Edger Dale 

 “Programmed learning is the first application of laboratory technique utilized in the 

study of the learning process to the practical problems of education”. -Skinner 

Assumptions Regarding (About) Programmed Instruction:  

The programmed instruction has the following basic assumptions:  

 The student has learnt micro teaching procedure.  

 The student learns better if the content matter is presented in small steps.  

 The student learns better if he/she is motivated to learn by confirming the responses.  

 The student learns better if he/she commits minimum errors in learning.  

 The student learns better if the sequence of content is psychological workable.  

 The learning may be effective if the pre-requisites are specified on part of the learner.  

Concept (Origin) of Programmed Instruction:  

 The origin of modern programmed instruction is from the psychology of learning and 

not from technology.  
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 It is an application of operant conditioning learning theory to teaching-learning 

situations.  

 It has got a historical momentum, after the publication of “The science of learning and 

art of teaching” article by B.F. Skinner. In this article, Skinner listed the problems of 

education system. He also discussed the potential of instructional programs to provide 

more feedback.  

CHARACTERISTICS OF PROGRAMMED LEARNING 

 The content is broken into small step and each step is presented in several 

sentences, each step is called a frame. 

 The frames are arranged sequentially. 

 Most of the frames require that the learner makes some kind of responses-an 

answer to a question, an activity to demonstrate the understanding of the material. 

 The student is provided with immediate confirmation of the right answers (i.e.) the 

learner is provided immediate reinforcement. 

 In case he is correct, his response is reinforced and if he is wrong, he may correct 

himself by receiving the correct answer. 

 It is the interaction between the learner and learning material which is emphasized 

in programmed learning. Here, the learner is active and is motivated to learn and 

respond. 

FUNDAMENTAL PRINCIPLES OF PROGRAMMED LEARNING 

Basic principles of programmed learning are as follows: 

a. Principle of Small steps 

b. Principle of Active responding 

c. Principle of Immediate confirmation 

d. Principle of Self-pacing 

e. Principle of Student evaluation or Student testing 

a. Principle of Small steps: 

 The subject matter is broken down into a sequence of small step. 

 A student can take a step at a time. 
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 He has to read a small step by being active. 

b. Principle of Active responding: 

 Programmed learning is based on the principle of active response. 

 A student learner better if he actively participates in the lesson and he learns best 

if he is actively responding while learning. 

c. Principle of Immediate confirmation: 

 The student learns the best if this confirm his response immediately. 

 The confirmation provides the reinforcement to the learner. 

d. Principle of Self-pacing: 

 In programmed learning each student proceeds at his own rate or pace. 

 Some students naturally learn more rapidly or more slowly than others. 

 One learns most effectively if one learns at one’s own pace. 

 This principle is based on individual differences in the process of teaching and 

learning. 

e. Principle of Student evaluation or Student testing: 

It helps the students to learn and grasp the material given in each frame. 

The aim of this arrangement is not to test the student but to improve the quality of 

programmed materials through checking the number of errors at each step. 

TYPES OF PROGRAMMED LEARNING 

1. Linear Programming/ Skinnerian Programming 

2. Branching Programming/ Crowderian Programming 

3. Mathetics Programming / Thomas F. Gilberterian Programming 

1. Linear Programming/ Skinnerian Programming 

 This was developed and used by B.F Skinner and his associates (1954). 

 In this type of programme, every learner starts from the initial frame and ends at 

the terminal frame following the same sequence. 

 Every student must go through each and every frame in a straight line fashion- 

hence it is called as a linear programme. 
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 It is also called single track programme. 

 

Structure of Linear Programme 

 

PRINCIPLES OF LINEAR PROGRAMMING 

1. Principle of Small steps 

2. Principle of Active responding 

3. Principle of Immediate confirmation 

4. Principle of Self pacing 

5. Principle of Student testing 

 

CHARACTERISTICS OF LINEAR PROGRAMMING 

1. A linear programme is a single track or a straight line programme. 

2. In this programme, learning material is presented into a series of small steps 

(frames). 

3. Every learner follows the same path in a linear programme. 

4. In a linear programme, the learner is given a small programme and a small amount 

of information. 

5. The sequence of steps remained unchanged. 

6. The learner is expected to compose his own answer to each question. 

7. The learner is expected to respond actively to each step or frame. 

8. The responses of the learner get immediate reinforcement. 

9. Linear programme provides for self pacing i.e. one can learn according to one’s 

own speed. 

10. It moves slowly but a steadily in leading a learner from initial to terminal behavior. 
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11. In a linear programme, the programmer controls the response of the learner. 

12. In a linear programming, the linear learners by avoiding the error. 

13. Immediate knowledge of results acts as a great motivator and release anxiety and 

tension. 

LIMITATIONS OF LINEAR PROGRAMMING 

1. In linear programming every learner has to follow the same linear path. 

2. It can be used only to achieve the lower cognitive objectives. The psychomotor 

and affective objectives cannot be realized by linear programming. 

3. It doesn’t provide the freedom to the learner for emitting the responses. It 

generates controlled learning situation. 

4. The linear programme does not suit to the creative or bright students. (Crowder 

says that linear programming is an insult to intelligent students). 

5. It is difficult and time consuming process to develop and prepare a good 

programmed instruction material. 

6. It encourages guessing. 

 

2. BRANCHING PROGRAMMING/ CROWDERIAN PROGRAMMING 

 Branching programme was developed by Norman. A Crowder, hence it is also 

known as Crowderian Programme (1954). 

 In comparison to linear programming the frame size and amount of information 

given is more and is followed by multiple choice type of question. 

 Out of the choices, only one answer is correct. 

 If the learner chooses the correct answer he is informed of the correctness of the 

answer and is motivated to proceed to the next frame along the main path of 

learning of the programming. 

 If the answer is wrong the learner is told why he/she is wrong and he/she either 

returns to the main line or he/she is routed back to the original frame to reread 

along a remedial frame till he chooses the right answer. 

 In a branching programme all the learners do not follow frame route. Rather the 

route depends on the response made but the learner. Thus learners branch acc. to 

their responses. 
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PRINCIPLES OF BRANCHING PROGRAMME 

The branching programme is based on the three fundamental principles: 

1. Principles of Exposition: 

 The learner should perceive whole phenomena which should be so exposed to 

him. 

 It means a student learns better if the whole concept is presented to him. 

 The complete information is provided on Home Page/or paragraph or a page. 

2. Principle of Diagnosis: 

 This principle refers to identify the weakness of learner. 

 After exposition it is assessed whether he could learn the concept or not, if he 

could not learn what the causes are for it. 

 A multiple choice format is used to diagnosis the weakness of the learners. 

3. Principles of Remediation: 

 The diagnosis provides the basis for remediation. 

 The remedial instructions are provided on wrong page. 

 If a learner chooses wrong alternative, he has to move to a wrong page. 

 Where remedial instruction is provided to him a direction to return to home page. 

He is asked to choose the right response. It is known as principle of remediation. 

 

CHARACTERISTICS OF BRANCHING PROGRAMMING 

1. The instructional material is divided into frames in each frame, information 

running into one/two paragraphs or even a page is provided. 

2. After going through the frame, the learner has to respond to a multiple choice 

question. He has to discriminate among the choices provided and choose a correct 

response. 

3. The learner moves forward if he answers correctively but is diverted (branched) to 

remedial frames if he chooses the wrong answer. 

4. This cycle goes on till the learner passes through the entire material at his own pace. 

5. Branching programme can be produced in a teaching machine or in a book form. 
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The book will be in the form of a scrambled text as the matter does not follow a 

normal sequence. 

TYPES OF BRANCHING PROGRAMME 

a. Backward Branching 

b. Forward Branching 

a. Backward Branching: 

 

 

 

 

 As shown in the diagram the learners of frame No.1 of the stream goes to frame 

No.2 of the main stream only if he makes a correct choice. 

 But if he makes a wrong choice, he is led to a remedial frame where in he is given 

some more help in understanding the concept and in solving the solution by a 

better logic. 

 He will be then directed to the original frame No.1. So that he can read it again 

and answer it correctly in the light of the remedial materials he has received. 

 So the learner who has committed error goes through the same frame twice. (Once 

before the remedial material and once the after the remedial material). 

a. Forward Branching 
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 In this type of programming, the learner is always going forward to a new page 

irrespective of his choosing the right or wrong answer. 

 When he makes a wrong choice, he is directed to a remedial frame where his 

mistake is explained. 

 At times the learner is asked another parallel question and then after he gives the 

correct answer the learner proceeds to a new page. 

LIMITATIONS OF BRANCHING PROGRAMMING 

1. The multiple choice questions provided in this programming may lead to guess 

work on the part of the learner and he may not understand the subject matter on 

the frame. 

2. The setting of appropriate multiple choice questions suiting to the entire materials 

of the frame proves a difficult task. 

3. The cost of branching programme is very high when compared with traditional 

teaching approaches. 

4. It is difficult to cover the entire subject matter. 

5. It is suitable only for high school (older) children, not suitable for small children. 

DIFFERENCE BETWEEN LINEAR AND BRANCHING PROGRAMME 

 

Aspect Linear Programme Branching Programme 

1.Propenet B.F Skinner(1954) Norman A. Crowder (1954) 

2.Learning theory Operant conditioning based 

on response centered 

approach 

Configuration theories based on 

learning i.e. Stimulus centered 

approach 

3.Principles Five fundamental principles: 

Small steps, Active 

responding, Immediate 

confirmation, Self pacing & 

Student testing. 

Three fundamental principles: 

Exposition, Diagnosis, 

Remediation. 

4.Application Modification of behavior Remedial to the difficulties of the 

learner. 

5.Frame size Small steps-1 or 2 sentences Large step-one or two paragraphs 

/one page. 
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6.Number of steps Large Small 

7.Response Constructed response- 

controlled by programmer 

(fill up the blanks type) 

Multiple choice-choosing 

controlled by learner. 

8.Purpose of 

response 

Fixing of learning Measurement/ Diagnosis of 

learning. 

9.Reinforcement Confirmation of correctness 

of response- wrong response 

is ignored. 

Correct response is confirmed and 

approved and wrong response is 

remedied. 

10. Utility and 

appropriateness 

i) Lower classes. 

ii) Knowledge & 

understanding objectives. 

iii) Normal & less intelligent 

students. 

i) Higher classes. 

ii) Higher order teaching objectives 

i.e. analysis, problem solving etc. 

iii) Talented & creative pupils. 

 

4. MATHETICS PROGRAMMING /GILBERTERIAN PROGRAMMING : 

This Instruction was developed by Thomas F. Gulbart. The methetics word is 

taken the Latin word ‘Methin’ which means ‘Learning’. It is related to transfer of 

learning. In this method motivation is essential factor. It gives more emphasis to 

the actives of learner instead of content. The main objectives of methetic 

programming is ‘Mastery of content’. Actually, it is a new concept. 
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From above shortly presented, 

 The founder of Mathetics is Thomas F. Gilbert. “Mathetics is defined as a systematic 

application of reinforcement theory to the analysis and construction of complex 

repertoires which represent the mastery in subject matter.” It is based on connectivist 

theory of learning. It is a reverse chaining approach. It is based on Principle of 

chaining, Discrimination and Generalization.  

 Mathetics programming is based on following assumptions.  

1. Chaining of responses helps in learning to reach up to mastery level.  

2. Reverse chaining of stimuli helps in learning, i.e. from whole to part, from 

Complex to simple.  

3. Completion of task provides motivation to students.  

 Frames size is organized in small step but in a reverse chain i.e. from complex content 

to its small, simple units to attain mastery level; Frame structure is based on 

Demonstration-prompts-release. There are two types of frames- 1. Demonstration 

frames 2. Prescription frames.  

 Responses are structured responses and responses determined by the programmer. 

Completion of task provides reinforcement. Wrong responses are ignored. Error helps 

in discrimination but not in learning. Its main purpose is to develop mastery of the 

content. Main focus is on Mathematics and grammar.  

 It used for higher classes useful for complex and difficult task. It is useful for 

developing concepts of mathematics and grammar. It can be used in Distance 

Education.  

Limitations of Mathetics programming:  

1. Main emphasis is on mastery of the content rather than changes in behavior of the 

learner.  

2. Retrogressive chaining of stimuli if not effective for terminal behavior. 3. It is very 

difficult to develop retrogressive learning package.  

Advantages of Programmed Instruction  

Following are the advantages of this teaching strategy  

1. The main emphasis is on individual differences and students’ involvement.  

2. There is not fixed time interval for learning. Students may learn at their own pace.  

3. Learning by doing maxim of teaching is followed to involve learners in the learning 

process.  
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4. Students are exposed only to correct responses, therefore, possibility to commit errors 

in reduced.  

5. Immediate confirmation of the results provides reinforcement to the learners and 

encourages the learners to proceed further. Feedback is provided to wrong answers, so 

that learner is able to develop mastery over the content.  

Disadvantages of Programmed Instruction  

1. It is very difficult to develop an instructional programme  

2. Only cognitive objectives can be achieved  

3. Due to tight schedule of time table, students cannot be left to learn at their own pace. It 

would be very difficult to learn the content the subject matter in a limited period of time.  

4. There is no chance for students’ creativity, their responses are highly structured.  

5. Development of programme is not economical in terms of cost and time  

6. In absence of the teacher, students may spoil the disciplinary tone of the class, or they will 

be helpless when any problem arises.  

7. It cannot be applied at primary level of education or at higher education  

 

Suggestion for this Teaching Strategy  

1. A programmer should have thorough knowledge of the content and technique of 

content analysis.  

2. This strategy should be used as a supplementary device for remedial teaching in the 

class room.  

3. It should be used in distance education or continuing education programs where no 

rigid time table is applied.  

4. If no at a primary level or higher level of education, this strategy may be useful at 

secondary level of education where many new subjects are introduced in the 

curriculum and they create problems in learning.  

If applied in classroom teaching, teacher should be present in the class. He can maintain 

discipline in the class and help in eradicating the difficulties of the learners. Personal touch of 

the teacher can be more fruitful and effective in student’s learning. 
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MICRO TEACHING AND ITS COMPONENTS 

Introduction 

Micro-teaching is one of the most recent innovations in teacher training 

programme. It aims at modifying teacher’s behaviour according to the specified 

objectives. It was first introduced at the Stanford University in 1961. It is a training 

procedure aiming at simplifying the complexities of the regular teaching process. In a 

micro-teaching procedure, the trainee is engaged in a scaled down teaching situation. It is 

scaled down in terms of class size, class time and teaching task. 

A teacher can use several techniques and procedures to bring about effective 

learning on the part of his students. These activities include introducing the lesson, 

demonstration, explaining or questioning. These activities form what are called teaching 

skills? Micro-teaching allows practicing any skill independently and integrating it with 

other skills in familiar environment. 

Definitions 

• Micro-teaching is a scaled down teaching encounter, in class size and class time. 

(Allen D.W.) 

• Micro-teaching is a system of controlled practice that makes it possible to 

concentrate on specific teaching skills and to practice teaching under controlled 

conditions. (Allen & Eve). 

• Micro-teaching is a training technique which requires student teachers to teach a 

single concept using specified teaching skill to a small number of pupils in a short 

duration of time. (B.K.Passi &Lalitha M.S.) 

Assumptions of micro-teaching 

The assumptions on which Micro-Teaching is based areas under:- 

1. Teaching is a complex process but can be analysed into simple skills. 

2. Teaching skills can be practiced one by one up to mastery level under specific and 

simplified situation. 

3. Teaching behaviour of a teacher can be observed in classroom situations. 
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4. Drawbacks in the teaching competency can be traced out and then they can be 

improved upon. 

5. Complexities of normal class-room situation can be reduced. The size of the class, 

the duration of teaching, teaching contents etc., can be reduced for giving training 

to the beginner teachers. 

6. Training of specific skills can be given very well by taking up one skill at a time. 

7. Practice of teaching can be controlled by providing regular feedback. 

8. Teacher training programme can be highly individualised. 

9. In-service teachers can also be better trained through Micro- Teaching technique. 

10. Observation of teaching can be done objectively by using video-tape and Closed 

Circuit Television. 

11. Feedback to the teacher trainee can be possible immediately. The earlier the 

feedback to the teacher trainee, the better is his learning the different skills of 

teaching. 

12. Appropriate feedback if systematically given proves very significant for obtaining 

mastery level in each skill. 

13. When all skills have been mastered taken one by one, they can be integrated for 

real classroom teaching. 

14. The skill training can be conveniently transferred from simulated teaching 

situation to actual classroom teaching situation. 

Principles underlying micro-teaching technique 

 Micro-teaching is based on the premise that teaching can be analysed into various 

teaching skills which can be practised and evaluated. Micro-teaching seems to be based 

on Skinner’s theory of operant condition. This theory is the very basis of feedback 

session. Skinner’s theory of shaping successive approximations can be applied to explain 

the acquisition of new patterns of behaviour in teach →feedback → re-teach pattern in 

micro-teaching. 
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Principles Underlying Micro-Teaching 

Micro-Teaching is based on a few sound principles which are briefly explained below: 

1. Principle of One Skill at a Time: In Micro-Teaching, training of one skill is given till 

the person has acquired mastery over it. Then the second skill is taken up and so on. 

Thus, we find that Micro-Teaching is based on the principle of giving training of one skill 

at a time. 

2. Principle of Limited Contents: Micro-Teaching, limited contents are taken up and the 

teacher is required to use those contents only. It helps the beginner teacher teach that 

limited material easily and confidently. 

3. Principle of Practice: Micro-Teaching is based on the sound principle of practice. 

Here lot of practice is given by taking up on is skill at a time. Practice makes a man 

perfect. It helps the pupil- teacher in becoming better and better. 

4. Principle of Experimentation: A lot of Experimentation is involved in Micro-

Teaching. The experiment consists of objective observation of actions perfumed under 

controlled conditions. The pupil-teacher and the supervisor conduct experiment on 

teaching skills under controlled conditions. Variables like time duration of the lesson, 

contents of the lesson to be taught, number of students sitting in the class etc., can be 

easily controlled. 

5. Principle of Immediate Feedback: The micro lesson lasts for four or five minutes 

only. Thereafter, feedback is provided to the pupil-teacher. It helps the pupil-teacher to 

know his drawbacks and improve them effectively without any delay. 

6. Principle of Evaluation: In Micro-Teaching, there is continuous assessment of the 

performance of the pupil-teacher. Evaluation helps the learner know his drawback and 

then he is able to improve it. In Micro-Teaching, each micro lesson is supervised by the 

supervisor or the peers. Drawbacks in teaching are pointed out and suggestion for 

improvement is given. Self-evaluation is also possible. Thus, evaluation ensures good 

learning by the pupil-teacher. 
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7. Principle of Continuity: Learning of different skills of teaching is a continuous 

process in Micro-Teaching programme. The pupil-teacher is learning one skill at a time 

and learning continues till he has mastered the skill. For each skill, the principle of 

continuity is implied. It makes the teacher good and effective. 

8. Principle of Individualised Training: In Micro-Teaching, each trainee is given 

training very thoroughly. There is individual attention by the supervisor. The drawbacks 

in teaching are pointed out, suggestions given one by one and thus improvement is 

brought about. 

 

Concept of micro-teaching: 

Micro-teaching is a teacher training technique which helps the teacher trainee to master 

the teaching skills. It requires the teacher trainee  

1. To teach a single concept of content  

2. Using a specified teaching skill  

3. For a short time  

4. To a very small member of pupils  

In this way the teacher trainee practises the teaching skill in terms of definable, 

observable, measurable and controllable form with repeated cycles till he attains mastery 

in the use of skill. 

Phases of Micro Teaching 

Clift (1976) described the following as the phases of micro teaching. 

A. Pre-active phase (knowledge acquisition phase) 

B. Interactive phase (skill acquisition phase) 

C. Post-active phase (Transfer phase) 

A. Pre-active phase (knowledge acquisition phase): it emphases the understanding 

of the teaching skill that is to be learnt by the teacher trainee. It envisages the 

following steps 

1. Orientation to micro teaching. 
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2. Discussion of teaching skills with their components and teaching behaviour. 

3. Presentation of modern demonstration lesson by the teacher educator. 

4. Observation of the model lesson and criticism by the teacher trainee. 

B. Interactive phase (skill acquisition phase): the main objective of this phase is to 

enable the teacher trainee to practice the teaching skill following micro teaching 

cycle. The steps are: 

1. Preparation of micro- lesson plan for the related teaching skill. 

2. Creating microteaching settings. 

3. Practice of teaching skill. 

4. Feedback. 

5. Re-planning. 

6. Re-teaching. 

7. Repetition of the micro teaching cycle. 

C. Post-active phase (Transfer phase): the main objective of this phase is to enable 

the teacher trainee to integrate the teaching skill in real or normal class room 

situation. Integration of teaching skill may be defined as process of selections 

organization and utilization of different teaching skills to form an effective pattern for 

realizing the specified instructional objectives in a teaching learning situation. 

 

Steps in Micro Teaching 

The Micro-teaching programme involves the following steps: 

 

Step I- Particular skill to be practiced is explained to the teacher trainees in terms of the 

purpose and components of the skill with suitable examples. 

 

Step II -The teacher trainer gives the demonstration of the skill in Micro-teaching in 

simulated conditions to the teacher trainees. 

 

Step III- The teacher trainee plans a short lesson plan on the basis of the demonstrated 

skill for his/her practice. 
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Step IV -The teacher trainee teaches the lesson to a small group of pupils. His lesson is 

supervised by the supervisor and peers. 

 

Step V -On the basis of the observation of a lesson, the supervisor gives feedback to the 

teacher trainee. The supervisor reinforces the instances of effective use of the skill and 

draws attention of the teacher trainee to the points where he could not do well. 

 

Step VI -In the light of the feed-back given by the supervisor, the teacher trainee re-plans 

the lesson plan in order to use the skill in more effective manner in the second trial. 

 

Step VII -The revised lesson is taught to another comparable group of pupils. 

 

Step VIII -The supervisor observes the re-teach lesson and gives re-feed back to the 

teacher trainee with convincing arguments and reasons. 

 

Step IX -The ‘teach – re-teach’ cycle may be repeated several times till adequate mastery 

level is achieved. 

 

Micro Teaching cycle 

The six steps generally involved in micro-teaching cycle are  

1. Plan,  

2. Teach,  

3. Feedback,  

4. Re-plan,  

5. Re-teach,  

6. Re-feedback.  

There can be variations as per requirement of the objective of practice session. 

These steps are diagrammatically represented in the following figure: 
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1. Plan: This involves the selection of the topic and related content of such a nature in 

which the use of components of the skill under practice may be made easily and 

conveniently. The topic is analysed into different activities of the teacher and the pupils. 

The activities are planned in such a logical sequence where maximum applications of the 

components of a skill are possible.  

2. Teach: This involves the attempts of the teacher trainee to use the components of the 

skill in suitable situations coming up in the process of teaching-learning as per his/her 

planning of activities. If the situation is different and not as visualised in the planing of 

the activities, the teacher should modify his/her behaviour as per the demand of the 

situation in the class. He should have the courage and confidence to handle the situation 

arising in the class effectively.  

3. Feedback: This term refers to giving information to the teacher trainee about his 

performance. The information includes the points of strength as well as weakness relating 

to his/her performance. This helps the teacher trainee to improve upon his/her 

performance in the desired direction.  

4. Re-plan: The teacher trainee re-plans his lesson incorporating the points of strength 

and removing the points not skillfully handled during teaching in the previous attempt 

either on the same topic or on another topic suiting to the teacher trainee for 

improvement.  

Plan

Teach

Feedback

Re-Plan

Re-Teach

Re-
Feedback
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5. Re-teach: This involves teaching to the same group of pupils if the topic is changed or 

to a different group of pupils if the topic is the same. This is done to remove boredom or 

monotony of the pupil. The teacher trainee teaches the class with renewed courage and 

confidence to perform better than the previous attempt.  

6. Re-feedback: This is the most important component of Micro-teaching for behaviour 

modification of teacher trainee in the desired direction in each and every skill practice. 

Characteristics of micro teaching 

1. It is a teacher training technique and not a teaching method. 

2. It is a real teaching, though the teaching situation is simulated. 

3. In micro teaching teacher trainee practices one a specific teaching skill at a 

time, till he/she attains mastery over the skill. 

4. It is a scale down teaching encounter in class size, content, class time. 

5. It operates on a predefined model. Plan, teach, feedback, re- plan, re- teach, re-

feedback, etc.  

6. It allows for increased control of practice by providing feedback to the teacher 

trainee. 

7. It is not a substitute but a supplement to the teacher training programme. 

8. It is a cyclic process. The pre decided model is repeated till the trainee 

achieves the expected level of mastery. 

9. It is a highly individualized training device. 

Uses of Micro Teaching 

1. Helps in reducing the complexities of the normal class room teaching. 

2. Helps the teacher trainee gain more confidence in real teaching, 

3. It creates among the teacher trainees an awareness of various skills of which 

teaching is composed of. 

4. It simulates the class room scene and gives the teacher trainee an experience of 

real teaching. 
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5. It helps in systematic and objective analysis of the pattern of class room 

communication through specific observation schedule. 

6. It is more effective in modifying teacher behaviour. 

7. It is an effective technique for transfer of teaching competencies to the class 

room. 

8. It helps in getting acquainted with class room manners to a certain extent. 

9. Feedback enables the teacher trainee to consciously concentrate on specific 

behavioural modification. 

10. It helps the teacher trainees in better understanding of the meaning and concept 

of the term teaching. 

 

Demerits 

1. Micro teaching is skill oriented and not content oriented. 

2. It covers only a few specific skills. 

3. Lack of material resources like video recording facility and trained supervisors. 

4. The question of integrating the skill is quite challenging. 

5. Teaching is not just a summation of teaching skills. 

6. Sufficient literature on micro teaching is not yet available. 

Teaching - Meaning 

• Teaching is the stimulation, guidance, direction and encouragement of learning. 

• Teaching is the communication between two or more persons, who influence each 

other by their ideas and learn something in the process of interaction. 

• Teaching is to fill the minds of the learner by information and knowledge of facts 

for future use. 

• Teaching is the process in which learner, teacher and other variables are organized 

in a systematic way to attain some pre-determined goals. 

• Teaching is to cause the child to learn and acquire the desired knowledge, skills 

and also desired ways of living in the society. 
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• Teaching is the stimulation, guidance, direction and encouragement of learning. 

• Teaching is to cause the child to learn and acquire the desired knowledge, skills 

and also desired ways of living in the society. 

Teaching: Definition 

• “Teaching is an intimate contact between a more mature personality and less 

mature one which is designed to further the education of the latter.” - (H.C. 

Morrison, 1934) 

• "Teaching means many different things, that teaching act varies from person to 

person and from situation to situation.” - (Bar,1961) 

• "The behaviour or activities of persons as they go about doing whatever is 

required of teachers, particularly those activities which are concerned with the 

guidance or direction of learning of others." - (Ryan, 1965) 

• "Teaching is the arrangement of contingencies of reinforcement under which 

students learn. They learn without teaching in their natural environment, but 

teachers arrange special contingencies which expedite learning and hastening the 

appearance of behaviour 

• which would otherwise be acquired slowly or making scene of the appearance of 

behaviour which might otherwise never occur."- (B.F. Skinner. 1968) 

• "Teaching as an act of interpersonal influence aimed at changing the ways in 

which other persons can or will behave." - (N.L.Gage, 1963) 

Characteristics of Teaching Skills 

1. Teaching skills have three basic components perception, cognition and action. 

2. Teaching skills have three basic dimensions- non-verbal behaviour, openness and 

nature of moves in teaching to which the skill belongs. 

3. Teaching skills can be measured by simple observation, by making observation 

schedule and check list. 

4. Teaching skills can be identified by analyzing teaching behaviors. Allen &Ryan 

(1969) identified 14 skills of teaching. 
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5. Teaching skills can train pupil teachers in using these skills which can be 

developed through instruction and training. 

6. Teaching skills can be observed and this is the reason they have been identified. 

Teaching Skills 

Teaching skills are specific instructional activities and procedures that a teacher may use 

in the class room. (Gage 1968). Skill is an act of teaching. (Allen). A teaching skill is a 

group of teaching acts/ behaviours intended to facilitate pupils learning activity directly 

or indirectly. 

Identification of Teaching Skills:- 

There are many approaches for identifying teaching skills. The prominent among them 

are the following: 

1. Observation of Class Room Interaction 

2. Analysis of Teacher Tasks Through Interview and Discussion 

3. Analysis of School Curriculum and Objectives 

4. Conceptualization of a Good Teaching Model 

The Australian Advisory Committee on Research and Development in Education has 

analysed teaching into 140 skills. Allen of the Stand ford University (2969) has identified 

14 teaching skills. In India, BK.Passi has given a list of 13 teaching skills. M.K. Jangira 

and Ajit Singh(1982) of NCERT provide a list of 20 teaching skills. 

Attempts have been made to list teaching skills. Allen and Ryan listed the following 

teaching skills at Stanford University in the U.S.A. 

1. Stimulus Variation 

2. Set induction 

3. Closure 

4. Teacher silence and non-verbal cues 

5. Reinforcing pupil participation 

6. Fluency in questioning 

7. Probing questioning 
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8. Use of higher questions 

9. Divergent questions 

10. Recognizing and attending behaviour 

11. Illustrating and use of examples 

12. Lecturing 

13. Planned repetition 

14. Completeness of communication 

 

B.K. Passi has given the following list of Teaching Skills in his book “Becoming Better 

Teacher; Microteaching Approach” . 

1. Writing instructional objectives 

2. Introducing a lesson 

3. Fluency in questioning 

4. Probing questioning 

5. Explaining 

6. Illustrating with examples 

7. Stimulus variation 

8. Silence and non-verbal cues 

9. Reinforcement 

10. Increasing pupil participation 

11. Using black board 

12. Achieving Closure 

13. Recognizing attending behavior 

NCERT (National Council of Educational Research and Training) in its publication Core 

TeachingSkills (1982) has laid stress on the following teaching skill. 

1. writing instructional objectives 

2. Organizing the content 

3. Creating set for introducing the lesson 
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4. Introducing a lesson 

5. Structuring classroom questions 

6. Question delivery and its distribution 

7. Response management 

8. Explaining 

9. Illustrating with examples 

10. Using teaching aids 

11. Stimulus variation 

12. Pacing of the lesson 

13. Promoting pupil participation 

14. Use of blackboard 

15. Achieving closure of the lesson 

16. Giving assignments 

17. Evaluating the pupil’s progress 

18. Diagnosing pupil learning difficulties and taking remedial measures 

19. Management of the class 

Core Teaching Skills 

It is not possible to train all the pupil teachers in all these skills in any training 

programme because of the constraints of time and funds. Therefore a set of teaching 

skills which cuts across the subject areas has been identified. They have been found very 

useful for every teacher. The set of these skills are known as core teaching skills. 

Core Teaching Skills are: 

1. The skill of Questioning. 

2. The skill of Reinforcement. 

3. The skill of probing. 

4. The skill of explaining. 

5. The skill of stimulus variation. 

6. The skill of introducing a lesson. 
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7. The skill of illustrating with examples. 

8. The skill of using blackboard. 

CORE TEACHING SKILLS AND THEIR COMPONENTS: 

1. Skill of introducing a lesson or (Set Induction) 

Introduction skill is the skill required to begin the teaching – learning process on a good 

note. The objectives of the skill are to: 

1. Get students attention & their readiness for learning 

2. Arouse student’s motivation 

3. Clearly indicate the learning experience to be provided 

4. Suggest ways & means of the approaching activity to be done 

5. Review previous experiences/knowledge & makes its link to the present 

content/task 

Components of introduction skill 

Skill components How to use them 

Gaining attention By using voice, gesture & eye contact. 

Use of audio-visual aids. 

Changing the pattern of teacher-pupil interaction. 

Use of previous knowledge Previous knowledge refers to the learner’s level of 

achievements before instruction begins. Use of previous 

knowledge is a must, because it helps to establish 

integration between the pre-existing knowledge of the 

learner and the new knowledge that the teacher wants to 

impart him. 

Use of Appropriate Device In order to motivate the learner, the teacher should make 

use of appropriate devices or techniques while introducing a 

lesson. For example- dramatization, models, audio-visual 

aids etc. 

 

2. Skill of stimulus variation 

If the class room environment becomes monotonous, then it puts a negative impact on the 

teaching & learning process. It is therefore, essential to make the class room environment 

challenging & interesting such that the teaching –learning process becomes lively, 

interesting, and pleasant and a thought provoking experience. This process of bringing 

variation in the overall interactive environment of the class with the help of stimuli 

change is called stimulus variation. It is important because it helps to: 

1. Break monotony of the class 



Course - 7(vii) Pedagogy of Mathematics – Part 1 

Unit 9: Teaching skills 
 

Page 15 of 24 
 

2. Bring variation in presentation 

3. Bring & maintain attention of pupils 

4. Make teaching attractive & interesting 

5. Make teaching effective by using various senses 

6. Involve students in the teaching-learning process 

Components of stimulus variation skill 

Teacher movement The teacher should not be static, he should be moving around 

the lecture table so that he & the students remain active. 

Teacher gesture The body language & the facial expression of the teacher 

should be pleasant, relevant to explain the concepts & make 

teaching a live experience. It should be varied time to time & 

according to the need. 

Change in interaction 

style 

The class room interaction pattern must be changed 

constantly to make the class lively and everybody participate 

in the learning process. There may be four types of 

interaction pattern: 

a)      Teacher to whole class 

b)      Teacher to group of students 

c)       Teacher to individual student 

d)      Student to student 

Change in speech pattern The teacher should vary his speech pattern depending on the 

relevance of the concept & to break monotony of the class. It 

also helps in gaining & maintaining students attention & in 

reflecting the importance of the concept being expressed. The 

following three speech pattern may be used for this purpose: 

a)      Pausing 

b)      Low pitch 

c)       High pitch 

Oral – visual switching According to the need of the topic, it becomes necessary to 

shift sensory channels of students. It can be done in the 

following ways: 

a)      Verbal to visual 

b)      Verbal to verbal-visual 

c)       Visual to verbal 

d)      Visual to verbal-visual 

Pupil activity Students should be involved in organizing activity based 

learning. 
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Focusing Focusing implies drawing the attention of the learners 

towards a particular point which the teacher wishes to 

emphasize. Such technique involves verbal focusing, gestural 

focusing, or verbal-gestural focusing. 

 

 

3. Skill of using Blackboard 

BB is one of the most important tools in classroom teaching. Effective use of BB 

increases the effectiveness of teaching. The BB serves the following purposes: 

1. Effective visual aid 

2. Provides clarity in understanding concepts 

3. Draws attention of students at relevant points 

4. Presents holistic picture of the content 

Components of BB use skill 

Legibility of hand 

writing  

Distinct difference between letters 

Adequate space between letters 

Adequate space between words 

Slant of the letter nearly vertical 

All letters of the same size 

Size of the letters large enough to be read 

Thickness of the line uniform 

Neatness  Adequate spacing between lines 

Lines parallel to the base of the black board 

No over writing 

Focusing the relevant matter 

Appropriateness  Continuity in the points 

Simplicity 

Proper use of color chalk 

Appropriate presentation of illustrations and diagrams 

Underlining only the important points 

Organization of black 

board work  

Systematic planning of space 

Spacing to exhibit the sequence of the items being presented 

Adjustment of space for presenting related items in totality  
 

 

4. Skill of Questioning 
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Questions are the most important tool of thinking, reasoning, learning & teaching. 

Questions are used at every stage of teaching, ie, pre-active, interactive & post-active 

stages.  

Objectives of questioning are; 

1. Finding out previous knowledge 

2. Revising the topic 

3. Stimulating thought process 

4. Encouraging discussion 

5. Getting students participation 

Questioning approaches 

1. Targeting questions – a list of questions is put to a particular student or a group 

of student. After which it is rotated in the class from one student to another. 

2. Delivery – in this type of approach all participants have to consider the 

questions. Students are given time to think about the answers after teacher calls 

individual students & asks them to give answers. 

3. Acknowledging the answers – sometimes teacher put questions to acknowledge 

the answer of the previous question & to reinforce their positive response. 

Level or order of question 

Depending on the complexity of questions, there are three levels of questions; lower 

order, middle order & higher order questions. The teacher uses any of these levels of 

questions depending on student aptitude, nature of content, purpose of questioning & 

levels of teaching. 

Types of questions: 

1.       Open questions – those questions for which there is not a single definite answer. 

2.       Closed questions – these are the questions which have only one correct answer. 

3.       Rhetorical/dramatic questions – these are the questions for which there are no easy 

answers. These are higher order thinking questions. 

Components of questioning skill 

Structure  Grammatical correctness and lucidity 

Conciseness 

Relevance 

Specificity 

Process Speed 

Voice 

Pause 

Style 

Product Solving problems, making predictions, 
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producing original communication ascertaining 

validity of ideas or judging or justifying artistic 

to engage pupils in the skill of thinking and of 

creating knowledge. 

 

 

5. Skill of reinforcement 

Reinforcement is a skill which a teacher uses to increase the frequency of positive or 

desirable behavior of the learner or to decrease the negative or undesirable behavior of 

the learner. 

Objectives 

1. Attract & retain attention of the class 

2. Encourage pupils for positive behavior 

3. Discourage pupils for negative behavior 

4. Increase students confidence level 

Components of reinforcement skill 

Verbal a) Positive – repeating students answer & praising them 

b) Negative – scolding & telling students to improve 

Non-verbal a) Positive – Smile, positive head movement etc. 

b) Negative – anger, negative head movement etc. 

Contact reinforcement Patting the back, hand shaking & putting hands on the 

students head. 

Proximity reinforcement Going nearer to the pupils & making them more 

involved & interested in learning 

Activity reinforcement Giving a task, a project, home work, assignment, etc. 

Token reinforcement Awarding marks, grades, good, excellent, etc. on pupils 

note book. 

Inappropriate use of 

reinforcement 

This is the situation when the teacher does not 

encourage the pupil with respect to quality of his 

response. He uses same type of comment for every 

response. 

Denial reinforcement This is the situation, where the teacher does not give 

reinforcement when the situation is demanding 

encouragement. 

 

6. Skill of explaining 
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This is the skill required to develop understanding & higher order thinking among 

students. This skill is one of the most important attributes a good teacher must possess. 

Objectives 

1. Pupils to clarify an issue 

2. Students to describe process, structures & procedures 

3. Students to state reasons of events & phenomena 

Components 

Use of beginning statements Before starting any explanation, the teacher 

should make the pupils aware of what he is to 

teach on that day through a clear beginning 

statement. 

Use of explaining links This technique is used primarily to explain the 

links in statements with ‘so’, ‘therefore’, 

‘because’, ‘due to’, ‘as a result of’, ‘in order to’ 

etc. 

Use of mediators 
 

Use of concluding statement This is the statement made at the end of the 

explanation. It includes the summary of all the 

main results of the explanation. 

Questions to test pupils 

understandings 

These are short questions put to the pupils to test 

their understanding of the concept after the 

explanation. The main purpose is simply to judge 

whether the pupils have understood or not. 

Precautions for skill of Explaining: 

a)      It should be in simple language. 

b)      It should not be given the shape of an advice. 

c)       The thoughts included in it should be in a sequence. 

d)      Irrelevant things should not be included in it. 

e)      It should be according to the age, experience and mental level of the pupils. 

 

7. Skill of Probing Question 

Probing questions are those which help the pupils to think in depth about the various 

aspects of the problem. By asking such questions again, the teacher makes the pupils 

more thoughtful. He enables the pupils to understand the subject deeply. 

The components of this skill are: 

Prompting When a pupil expresses his inability to answer some 
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question in the class or his answer is incomplete, the teacher 

can ask such questions which prompt the pupils in solving 

the already asked questions. 

Seeking Further 

Information 

When the pupils answer correctly in the class but the 

teacher wants more information and further clarification 

from the learner by putting ‘how’ and ‘why’ of correct part 

the response. 

Refocusing When the teacher ask the same question from other pupil 

for comparison. This is known as Refocusing. 

Redirecting Questions Questions which are directed to more than one learner to 

answer are called redirected questions.  

Increasing Critical 

Awareness 

This technique is used when the pupil’s response is correct. 

The teacher puts higher order questions to stimulate the 

pupil to think beyond what the pupil knows. This involves 

the ‘how’ and ‘why’ and sometimes ‘what’ type of 

questions on the point under discussion. 

 

 

8. Skill of illustration with examples 

When a teacher finds difficult in making students understand an abstract idea, concept or 

principle despite the best explanation, he or she then resorts to the use of illustrations. 

The teacher uses his experience to illustrate the concept with the help of examples. The 

clearer the examples are, the more learning will be taking place. 

Components 

Formulating simple examples A simple example is one which is related to the 

previous knowledge of pupils. It should be 

according to the age level, grade level and the 

background of pupils. 

Formulating relevant examples An example is relevant to the concept, when the 

concept or the rule can be applied to it. This 

means to say that the rule is explained by the 

example. 

Formulating interesting examples An example is interesting if it can arouse 

curiosity and interest of pupils. This can be 

judged by the attending behavior of students. If 

the pupils keenly attend to the example, it is 
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really interesting. 

Use of appropriate media for examples Appropriateness of media refers to its 

suitability to age level, grade level, maturity 

and to the unit taught. The decision about the 

nature of media, whether verbal or non verbal 

depends on the nature of concept. 

Use of inductive and deductive 

approach for example 

This involves the teacher giving examples 

relating to the concept or rule to clarify it. The 

pupils on the basis of the examples given, 

formulate the rule. After this the teacher asks 

the pupils to give examples to test whether the 

pupils have rightly understood the concept or 

not. 

 

Significance and Importance of Illustration Skill 

• With the help of this skill, the teacher becomes enabled to command and to have 

the attention of the pupils with remarkable effectiveness.  

• Besides, this skill can stir up emotion and thus may reach the conscience and the heart 

of the student. The skill; is also an effective memory aid and thus it must be used by 

every teacher for result-oriented teaching.  

• Illustration combined with example usually requires only a few words, yet they can 

paint vivid mental images and if chosen carefully and used skillfully they can prove 

out to be very fruitful. However, a teacher may reinforce their value by adding a brief 

explanation.  

• This specific skill may include numerous illustrations and examples drawn 

from practical experience by the teacher which can be used in the teaching. 

• The Illustration with Example Skill of Micro Teaching is so essential in the context of 

the topic that sometimes the illustration themselves can explain the content of the 

topic concerned.  

• Illustration along with the example, if they are quite accurate and appropriate to the 

content of the topic concerned as well as pleasing to the eyes, then they would serve 

the purpose of the teacher in a rewarding manner.  

• The picture must support the text. The less the number of words, the more the 

illustration must convey.  
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• Understanding how illustration shows visual elements such as line, color, shape, 

texture, and composition can help to appreciate and understand the artists; intention 

though the artwork. The student would also be to identify illustration; style such 

as realistic, impressionistic, expressionistic, abstract, primitive, and surrealistic.  

• Early exposure to the illustration along with related examples helps to develop 

the aesthetic sensitivities amongst the students. 

 

 

LINK PRACTICE  (Integration of Teaching Skills) 

The link practice may be defined as a process of selection, organisation and utilisation 

of different teaching skills to form an effective pattern for realizing the specified 

instructional objectives in a given teaching learning situation 

Link practice involves the integration of skills: The main objectives of integration of 

teaching skills are to help in the transition from microteaching situation to real teaching 

situation regarding the synthesis of teaching skills in view of the teaching situation and 

instructional objectives. 

 

Link practice involves when mastery has been attained in various skills, the teacher 

trainee is allowed to teach the skills together. This separate training programme to 

integrate various isolated skills is known as ‘Link Practice’  

1. It helps the trainee to transfer effectively all the skills learnt in the micro teaching 

sessions.  

2. It helps to bridge the gap between training in isolated teaching skills and the real 

teaching situation faced by a student teacher. 

3. Desirable Number of Pupils :15-20 

4. Preferable Duration: 20minutes. 

5. Desirable Number of Skills :3-4 Skills 

 

Link practice or integration of skills can be done in two ways; 

• Integration in parts - 3 or 4 teaching skills are integrated and transferred them into 

a lesson of 15-20 minutes duration. And again 3 or 4 skills are integrated and are 

transferred all the skills to one lesson. 

• Integration as a whole - Student teacher integrates all the individual teaching skills 

by taking them as a whole and transferred them into a real teaching situation. 
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Features of link Practice: 

• Link Practice sessions are normally arranged with about 20 pupils for about half 

the normal class period, that is, 20minutes. 

• The trainee prepares a series of eight short lessons on a single unit and teaches 

each lesson for 20 minutes using the appropriate skills particular to the content. 

• The number of lessons used in link practice is also flexible but should cover 

adequately the topic that the trainee has chosen. 

• The skills of set induction and closure which are not practiced in microteaching 

session are effectively used in the proper place in the link session. 

• In the link practice lessons, trainees gain sufficient practice and control over the 

use of components of the skills appropriately with the content. 

• At the end of each lesson, the trainee should have a review with tutor, not only of 

that lesson but also of the general strategy of the set of lessons. 

 

Micro-Teaching and Traditional Teaching a Comparison 

• Micro-Teaching: - is a new idea in the field of teacher education. People who 

have traditional outlook don’t want to change their ideologies. They face problems 

in accepting the innovation of Micro- Teaching. This type of situation always 

arises whenever new things will come up. The old nations need be converted into 

the modern ones because the modern ones are undoubtedly unique. The 

comparison of the two techniques-brings home clearly the view point that Micro-

Teaching is an in proved technique in every way and is better as compared to the 

traditional teaching: 

• Traditional Teaching:-It does not pose a big threat or fear to the teacher. It 

usually encourages the beginner teacher for better job performance in future. Here 

the objective is given in behavioural terms. The number of students in a class is 

less. It is rather a small group of 5 to 10students. There is provision of immediate 

feedback. That helps the teacher to know his drawbacks and improve upon them. 

Teaching is carried on under fully controlled situations. The supervisor is there 

who is determined to improve teaching. 
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Comparison between Microteaching and Traditional Teaching 

Micro teaching Traditional teaching 

1. Objectives are specified in behavioral 

terms. 

2. Class consists of a small group of 5 to10 

students. 

3. The teacher takes up one skill at a time. 

4. Duration of time for teaching is 5-10 min.  

5. There is immediate feedback. 

6. Teaching is carried on under controlled 

Condition/situation. 

7. Teaching is relatively simple. 

8. The role of supervisor is specific and 

well defined to improve teaching 

9. Patterns of classroom interaction can be 

studied objectively. 

1. Objectives are general and not 

specified in behavioral terms. 

2. Class consists of 40 to 60 students. 

 

3. The teacher practices several skills at a time. 

4. The duration is 40 - 60 minutes. 

5. Immediate feedback is not available. 

6. There is no control over situation. 

 

7. Teaching becomes complex. 

8. The role of supervisor is vague. 

 

9. Pattern of class-room interaction can 

not be studied objectively 
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2. STATUS OF ACHIEVEMENT IN MATHEMATICS AT ELEMENTARY 
AND SECONDARY SCHOOLS: 

To develop the key processes involved in using and applying mathematics children 

should have opportunities to use mathematics in a range of tasks, including:  

a) activities within their everyday experience in the classroom, such as planning 

their timetable for the day, or grouping children for various activities;  

b) identifying and proposing solutions to genuine problems, such as where in the 

playground staff should park their cars;  

c) tackling artificial but realistic problems, such as estimating the cost for a family of 

four to go on a two-week holiday on the Norfolk Broads;  

d) applying mathematics in practical tasks, such as making a box to hold a set of 

calculators; 

e) solving mathematical problems, such as finding two-digit numbers that have an 

odd number of factors;  

f) pursuing mathematical investigations, such as ‘find out as much as you can 

about the relationships between different paper sizes (A5, A4, A3, and so on)’ 

In developing numeracy, children in primary schools should learn across the curriculum 

to:  

a) represent and model situations using mathematics, using a range of tools and 

applying logic and reasoning in order to predict, plan and try out options;  

b) use numbers and measurements for accurate calculation and an understanding 

of scale, in order to make reasonable estimations;  

c) interpret and interrogate mathematical data in graphs, spreadsheets and 

diagrams, in order to draw inferences, recognise patterns and trends, and assess 

likelihood and risk;  

d) use mathematics to justify and support decisions and proposals, communicating 

accurately using mathematical language and conventions, symbols and 

diagrams. 
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3. Area in Difficulties of Mathematics 

3.1 Introduction 

Math disabilities can arise at nearly any stage of a child's scholastic development. While 
very little is known about the neurobiological or environmental causes of these problems, 
many experts attribute them to deficits in one or more of five different skill types. These 
deficits can exist independently of one another or can occur in combination. All can 
impact a child's ability to progress in mathematics. 

3.2 Incomplete Mastery of Number Facts  

Number facts are the basic computations (9 + 3 = 12 or 2 x 4 = 8) students are required to 
memorize in the earliest grades of elementary school. Recalling these facts efficiently is 
critical because it allows a student to approach more advanced mathematical thinking 
without being bogged down by simple calculations. 

3.3 Computational Weakness 

Many students, despite a good understanding of mathematical concepts, are inconsistent 
at computing. They make errors because they misread signs or carry numbers incorrectly, 
or may not write numerals clearly enough or in the correct column. These students often 
struggle, especially in primary school, where basic computation and "right answers" are 
stressed. Often they end up in remedial classes, even though they might have a high level 
of potential for higher-level mathematical thinking. 

3.4 Difficulty Transferring Knowledge 

One fairly common difficulty experienced by people with math problems is the inability 
to easily connect the abstract or conceptual aspects of math with reality. Understanding 
what symbols represent in the physical world is important to how well and how easily a 
child will remember a concept. Holding and inspecting an equilateral triangle, for 
example, will be much more meaningful to a child than simply being told that the triangle 
is equilateral because it has three equal sides. And yet children with this problem find 
connections such as these painstaking at best. 

3.5 Making Connections 

Some students have difficulty making meaningful connections within and across 
mathematical experiences. For instance, a student may not readily comprehend the 
relation between numbers and the quantities they represent. If this kind of connection is 



Course - 7(vii) Pedagogy of Mathematics – Part 1 
Unit 10: Research in Mathematics teaching 

Page 8 of 37 
 

not made, math skills may be not anchored in any meaningful or relevant manner. This 
makes them harder to recall and apply in new situations. 

3.6 Incomplete Understanding of the Language of Math 

For some students, a math disability is driven by problems with language. These children 
may also experience difficulty with reading, writing, and speaking. In math, however, 
their language problem is confounded by the inherently difficult terminology, some of 
which they hear nowhere outside of the math classroom. These students have difficulty 
understanding written or verbal directions or explanations, and find word problems 
especially difficult to translate. 

3.7 Difficulty Comprehending the Visual and Spatial Aspects and Perceptual 
Difficulties 

A far less common problem -- and probably the most severe -- is the inability to 
effectively visualize math concepts. Students who have this problem may be unable to 
judge the relative size among three dissimilar objects. This disorder has obvious 
disadvantages, as it requires that a student rely almost entirely on rote memorization of 
verbal or written descriptions of math concepts that most people take for granted. Some 
mathematical problems also require students to combine higher-order cognition with 
perceptual skills, for instance, to determine what shape will result when a complex 3-D 
figure is rotated. 

3.8 Signs of Math Difficulties 

3.8.1 Output Difficulties 

A student with problems in output may 

• be unable to recall basic math facts, procedures, rules, or formulas 
• be very slow to retrieve facts or pursue procedures 
• have difficulties maintaining precision during mathematical work 
• have difficulties with handwriting that slow down written work or make it hard to 

read later 
• have difficulty remembering previously encountered patterns 
• forget what he or she is doing in the middle of a math problem 
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3.8.2 Organizational Difficulties 

A student with problems in organization may 

• have difficulties sequencing multiple steps 
• become entangled in multiple steps or elements of a problem 
• lose appreciation of the final goal and over emphasize individual elements of a 

problem 
• not be able to identify salient aspects of a mathematical situation, particularly in 

word problems or other problem solving situations where some information is not 
relevant 

• be unable to appreciate the appropriateness or reasonableness of solutions 
generated 

3.8.3 Language Difficulties 

A student with language problems in math may 

• have difficulty with the vocabulary of math 
• be confused by language in word problems 
• not know when irrelevant information is included or when information is given out 

of sequence 
• have trouble learning or recalling abstract terms 
• have difficulty understanding directions 
• have difficulty explaining and communicating about math, including asking and 

answering questions 
• have difficulty reading texts to direct their own learning 
• have difficulty remembering assigned values or definitions in specific problems 

3.8.4 Attention Difficulties 

A student with attention problems in math may 

• be distracted or fidgety during math tasks 
• lose his or her place while working on a math problem 
• appear mentally fatigued or overly tired when doing math 
• Visual Spatial or Ordering Difficulties 
• A student with problems in visual, spatial, or sequential aspects of mathematics 

may 
• be confused when learning multi-step procedures 
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• have trouble ordering the steps used to solve a problem 
• feel overloaded when faced with a worksheet full of math exercises 
• not be able to copy problems correctly 
• may have difficulties reading the hands on an analog clock 
• may have difficulties interpreting and manipulating geometric configurations 
• may have difficulties appreciating changes in objects as they are moved in space 

3.8.5 Difficulties with multiple tasks 

A student with problems managing and/or merging different tasks in math may 

• find it difficult to switch between multiple demands in a complex math problem 
• find it difficult to tell when tasks can be grouped or merged and when they must 

be separated in a multi-step math problem 
• cannot manage all the demands of a complex problem, such as a word problem, 

even thought he or she may know component facts and procedures 

4. The Fear of Mathematics 

Mathematics is considered as the one of the most prominent subjects in school level 
education due to its importance in day today function of the people. It has long been 
recognized as an essential requirement for everyday life and for most occupations. 

Mathematics is often considered as a difficult subject by many students in schools 
education (Capuno, et al., 2019). Feeling mathematics as difficult for students affects not 
only their liking of mathematics but also their perseverance, interest, boredom and self-
efficacy beliefs related to mathematics (Gafoor&Kurukkan, 2015). Fear of mathematics 
is not only the case of the particular places or the persons. It is a global issue.  

The fear about mathematics is causing the students negative attitude towards mathematics 
and hindrance the learner from focusing on the problem which they are tackling. The fear 
of mathematics also tends to the learner get nervous especially during the time of the test 
or examination, fear clouds their minds and the students could not perform as well. Some 
of the reasons attributed to the fear of mathematics may develop earlier to the learner and 
may have several possible causes like: hereditary, social and environmental. Fear of 
mathematics may create due to the influence of the parents, teachers, classmates and 
seniors. In the same way, negative perception towards mathematics also may cause the 
fear of mathematics. 
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4.1 Meaning and Types of Phobia 

A type of anxiety disorder or a mental illness that makes someone very worried and 
affects their life is known as phobia. 

It involves an extreme fear of something or irrational fear of a specific situation, activity 
and object or that leads to compelling desire toavoid it (American Psychiatric 
Association, 2013). The term 'phobia' is abstracted from the Greek word "phobos" 
meaning fear, panic fear, or terror. In the simple terms, the meaning of phobia is "fear". 
Usually a person has phobias to a number of objects or situations. 

Phobias can be divided into three categories as: specific phobias, social phobia, and 
agoraphobia (Hamm, 2009).  

• Specific phobias include the fear of certain animals, natural environment 
situations, blood or injury, and specific situations.  

• Social phobia appears when the situation is fearful for the person who is worried 
for being judged by the other persons.  

• In the same way, agoraphobia is a generalized fear of leaving home or a small 
familiar 'safe' area, and of possible panic attacks that might follow. Sometimes the 
phobias are produced by the negative experience with the object or situation. 

4.2 Mathematics Phobia 

There are different types of phobia (fear) such as: fear of water (hydrophobia), fear of 
height (alto phobia), and fear of performance and so on. One of them is mathematics 
phobia. It is a fear of mathematics. It can be defined as a feeling of anxiety that stops one 
from efficiently tackling mathematical problems. Mathematics phobia is regarded as 
mathematics weakness in students that deals with psychological dimension of learning 
(Olaniyan& Salman, 2015).  

Tillfors (2003) defined phobia as learned emotional responses and it causes frequent 
severe and intense anxiety. Many people have a negative perception about mathematics 
that it is an extremely hard subject which they cannot master. This negative perception 
weakens them from focusing on the subject and as a result they get comparatively less 
performance in the tests or exams. Consequently, fear increases day by day towards 
mathematics and eventually itdevelops in the form of phobia. 

The lack of ability in mathematics innumeracy has received increasing attention in the 
last few decades. The ability to use basic mathematics is more important as the modern 
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day's society has become more complex. Some children may have some problems with 
mathematics due to some reasons.  

According to David Geary (2013), one cause of the problem in mathematics may be a 
fundamentaldeficit in the representation of numerosity. It occurs at different ages in 
different people for different reasons.  

The specific mathematics phobia which is basically comes due to the arithmetic or fear of 
numbers. Such phobia is called arithmo-phobia or numero-phobia. The words arithmo-
phobia and numero-phobia both have Greek origins where the root word stands for 
'numbers', and 'phobos' meaning 'deep dislike or fear'. This type of phobia affects 
student’s attitude towards mathematics and often creates ridiculous fear of numbers. 
There are several reasons behind the mathematics phobia viz. the ignorance for the 
subject, discontinuity in concept learning, lack of concentration and practice, avoiding 
participating in teacher learning process, open insult by teacher, parents, and peers, low 
scores in the subject and the negative perception about mathematics. This fear is 
somewhat unusual in that it encompasses a wide variety of specific phobias, including a 
generalized fear of all numbers and fear of specific numbers. It is classified as an anxiety 
disorder. 

4.2.1 Types of Mathematics Phobia 

The mathematics phobia is classified into two types as general and specific arithmo-
phobia or numero-phobia.  

General arithmo-phobia is the fear of all numbers that can seriously affect the ability of 
the students to do mathematics. This limits both educational and professional 
opportunities. Specific arithmo-phobia is the fear of some specific numbers that some 
people may be affected by this phobia. This type of phobia is usually rooted by 
superstition or religious phobias.  

The specific phobia is less serious than general arithmo-phobia. The best example of 
specific phobia is a fear of the 13 number, it is known as triskaidekaphobia. This fear has 
been linked to early Christians, and the number 13 appears in a lot of Biblical traditions. 
The number 13 is considered as the unlucky number in that religion. Even today, many 
hotels in the western society omit the 13th floor and room number with the fear of the 
number 13. In the same way, the number 666 is another number that's widely feared in 
western cultures. It is said to be the "number of the beast" as translated into English 
versions of the Book of Revelation verse 18. The number 4 is considered as an unlucky 
number in Asia countries like China, Vietnam, and Japan because it is something of a 
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homophone for the word "death" in the local languages. Just like in the west, hotels are 
prone to omitting the number 4 out of their floors and room numbers, and corporations 
have even followed suit, the serial numbers of Canon cameras don't include the number 
4, and Samsung phones no longer use model codes with 4 either. 

Many people of all over the world fear with numbers. Some might fear from one number 
and other fears from another number considering their culture, religion, place of birth and 
region. Country like Nepal, India, Bhutan and Myanmar, people who follows 
Hindureligion, they consider the numbers 0, 1, 8, 10, 12, 19 and 28 as unlucky numbers, 
bad luck or evil spirits etc. These numbers are called oudeno-phobia, heno-phobia, octo-
phobia, deca-phobia, dodeca-phobia, enneadeca-phobia and eikosiocto-phobia 
respectively. They always fear from these numbers. In contrary to the above, especially 
the people from Nepal and India assume the number 7 as the lucky number and they like 
to choose this number and they don't fear. In China, the number 8 and multiples of 8 are 
considered as the luckiest number and they believe that the number brings wealth and 
good luck. Similarly, Chinese young people in slang word use 520 as the symbol of 
conveying love (I love you) to their best friend. However, especially in Nepal and India, 
people used 420 to convey as the bad character. Thus, due to different religious and 
cultural superstition, people surrounding these places may have different understanding 
about the number. The understanding may be positive or negative depending on their 
religious and cultural superstations. Such irrational beliefs about number create fear to 
the each and every learner. 

4.2.2 Causes of Mathematics Phobia 

Mathematics phobia can be occurred due to different causes. As concluded by 
Ihechukwu, &Ugwuegbulam (2016), lack ofdifferent aspects related to teaching learning 
like: good teacher-student relationship, use of students-centered/innovative approach of 
teaching, counseling, positive attitude towards mathematics, improved mathematics 
curriculum, breaking down topics into units, application of ICTs in teaching mathematics 
etc. can cause mathematics phobia. According to Foley, et al., (2017), mathematics 
anxiety is learned not from personal experience but from parents and teachers. As 
reported by Foley and colleagues, a study done in India found out that, parents with high 
mathematics anxiety unintentionally convey the idea that mathematics is difficult and 
anxious while helping their children's homework. In the same way, the study done in 
America found out that the level of mathematics anxiety depends on their teacher. The 
children read the subtle body cues of their elders to determine whether mathematics is 
something to fear or to feel good about. The students who get nervous on any occasion in 
the case of mathematics are caused by mathematics phobia. Thus mathematics phobia is 
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mainly caused by the test and examination(due to the pressure to perform well), people 
(individual, parents, teachers and peers)due to individual low proficiency, parents 
concept of difficulty, teacher poor knowledge delivery and peers negative feeling toward 
mathematics and nature of mathematics (due to abstract nature and not to relate all 
aspects in real life). The following points may be the causes of mathematics phobia: 

i) Weak teaching method and weak mathematics background 
ii) Teachers' aggressive, stressful and irritating characteristics 
iii) Inability to solve mathematics problems 
iv) Bad relationships between a teacher and a student 
v) Inability to solve too much home assignment 
vi) Not to understand mathematics in class 
vii) Unable to solve mathematical tasks 
viii) Use of abusive words by teacher 
ix) Negative attitude towards mathematics 
x) Not able to solve mathematics problem in time 
xi) Not to be child-friendly teaching environment 
xii) Mathematics learning difficulty (dyscalculia) 
xiii) Community Influence (negative perception) 
xiv) Low self esteem 
xv) Lack of analogies 

4.2.3 Symptoms of Mathematics Phobia 

Mathematics phobia is a feeling of anxiety that appears due to the fears of solving 
different mathematical problems. Some people call mathematics phobia as a tension, 
panic, helplessness, and mental disorganization. The feeling of phobia in long term can 
have a negative impact on health of the person and also lose the desire to learn the subject 
further. Hence, any types of phobia should be eliminated at the very beginning stage not 
to evolve into more serious problems. In the same way, mathematics phobia has the 
following symptoms: 

i) Try to avoid numbers 
ii) Getting confused and disorganized 
iii) Apparent choking sensation 
iv) Anxiety, depression, and panic 
v) Fear of doing anything else 
vi) Sweating, trembling or getting hot flushes 
vii) Problems with breathing 
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viii) Breathing rapidly and tightness in the chest 
ix) Nausea, headache and fainting 
x) Unable to express one’s thoughts clearly 
xi) Immediate desire to leave classroom 
xii) Get detached from reality 
xiii) Shows avoidance behaviour 
xiv) Getting nervous and stressed when assigned to solve mathematical problems 
xv) Skips classes and irrational thinking. 

4.2.3 Way to Overcome Mathematics Phobia 

It is fair to say that mathematics is not everyone’s favorite subject. Some students have 
the feelings of tension and anxiety or fear toward mathematics. Such negative feeling 
towards mathematics suffers them day by day and it can be difficult to shift from a 
mindset of failure to a more positive attitude. Different research shows that if teachers as 
well as the parents deal with the mathematics phobic student in time by different way to 
shift into positive mindset, it is not impossible. So many students may have suffered from 
mathematics phobia due to the result of several negative experiences and perception in 
the past. It can be overcome by controlling anxiety, improving mathematics skills and 
developing positive attitude towards mathematics. The following steps are the main way 
forward from mathematics phobia and perhaps find a way to view mathematics in a more 
positive light. 

i) Reinforce the child's sense of intelligence and skill in mathematics learning 
ii) Create a supportive environment for learning mathematics 
iii) Encourage the child to tackle in mathematics 
iv) Explain the child about positive uses of mathematics 
v) Familiarize the child into mathematics teaching aids 
vi) Make mathematics teaching fun with games and puzzles 
vii) Avoid to compare the child's abilities to others 
viii) Increase the use of instructional materials in teaching 
ix) Use of innovative and contemporary teaching approaches 
x) Develop and maintain close student-teacher relationship 
xi) Motivate students to treat mathematics positively 
xii) Provide access of reference material 
xiii) Use of modern facilities, devices, and tools 
xiv) Use of ICT in teaching learning situation 
xv) Make enough and effective practice of mathematics. 



Course - 7(vii) Pedagogy of Mathematics – Part 1 
Unit 10: Research in Mathematics teaching 

Page 16 of 37 
 

 

5. Theories on Attitude:  

Attitude is a psychological tendency that is expressed by evaluating a particular entity 
with some degree of favour or disfavour (Eagly&Chaiken, 1993). It is a predisposition or 
a tendency to respond positively or negatively towards a certain idea, object, person, or 
situation or an attitude object. Attitude influences an individual’s choice of action, and 
responses to challenges, incentives, and rewards (Business Dictionary). Zelley, Marianne 
and Elaine (2005) postulate that attitudes are generally positive or negative views about a 
person, place, thing or event which are often referred to as the attitude object. Arul (1995) 
quotes Allport’s definition of attitude as a mental and neural state of readiness organised 
through experience, exerting a directive or dynamic influence upon the individual's 
response to all objects and situations with which it is related. Implicit in the various 
definitions is that attitude is a psychological orientation developed as a result of one’s 
experiences, which influences how a person views situations, objects or people, and how 
she appropriately responds to them. The response may be positive or negative; favourable 
or unfavourable; neutral or ambivalent. 

5.1 Components of Attitude: 

 Research suggests that there are three different components of attitude. These are the 
cognitive component, the affective component, and the behavioural component 
(Eagly&Chaiken, 1993; Maio& Haddock, 2010). The cognitive component of attitude is 
what the individual thinks or believes about the attitude object. An example is that a 
person might think that a snake is a dangerous reptile. The affective aspect of attitude is 
the feelings or emotions of the individual associated with the attitude object. For 
example, the sight of a snake may evoke the feeling of fear in the individual. The 
behavioural component is the tendency to respond in a certain way to the attitude object. 
An example is a person choosing to run away or scream upon seeing a snake. Hence the 
cognitive, affective and behavioural components of attitude are interrelated and 
interconnected. 

5.2 Formation of Attitude: 

Research has shown that formation of attitude is experiential. People form attitudes 
through their experiences in life. Social psychology explains how attitudes are formed 
using three major learning theories which are classical conditioning, operant conditioning 
and observational learning. Propounded by Ivan Pavlov, classical conditioning is a 
procedure for modifying behaviour in which repeated pairing of conditioned stimulus 



Course - 7(vii) Pedagogy of Mathematics – Part 1 
Unit 10: Research in Mathematics teaching 

Page 17 of 37 
 

with an unconditioned stimulus leads to the development of a conditioned response 
(Ntim, 2010, Linero& Hinojosa, 2012). Classical conditioning entails neutral stimuli that 
naturally elicit a response. Children, for instance, become fans of football clubs of their 
fathers. They grow up believing that those particular football clubs are the best and 
develop the same passion for the clubs. Hence, we form attitudes according to how we 
are conditioned or how our experiences condition us.  

B.F. Skinner’s Operant Conditioning theory is a form of learning in which a response is 
made in anticipation of a stimulus. In operant conditioning, reinforcement increases the 
likelihood that behaviour will be repeated (Ntim, 2010). Behaviours that are followed by 
positive consequences are reinforced and are more likely to be repeated than are 
behaviours and attitudes that are followed by negative consequences (Moris&Maisto, 
2001). Operant conditioning requires the use of reinforcement and punishment. A case in 
point is if a child’s mother smiles at her anytime she picks something up for her, the child 
begins to realise that it is good to be helpful and she is likely to repeat the behaviour. 
Conversely, if a mother screams at a child for picking up a puff of a piece of cigarette, the 
child will grow up having an unfavourable attitude towards smoking and probably those 
who smoke. This is due to the negative consequence of her action.  

Finally, people also learn attitude through observation of people around them, especially 
if they are people they admire, respect or hold in high esteem. Children therefore 
invariably observe the attitude of parents and teachers and learn a lot from them. 
Observational learning theory propounded by Albert Bandura posits that behaviours are 
acquired by watching another or the model that performs the behaviour (Yara, 2009). The 
model displays thebehaviour and the learner observes and tries to imitate it. Teachers are, 
invariably, role models whose behaviours are easily copied by students. 

5.3 Attitude towards Mathematics: 

 Some authorities regard attitude towards Mathematics as just a like or dislike for 
Mathematics, while others extend the meaning to embrace beliefs, ability, and usefulness 
of Mathematics. For Zan and Martino (2007), attitude towards Mathematics is just a 
positive or negative emotional disposition towards Mathematics. Neale (1969), however, 
defines attitude towards Mathematics as an aggregated measure of “a liking or disliking 
of Mathematics, a tendency to engage in or avoid Mathematical activities, a belief that 
one is good or bad at Mathematics, and a belief that Mathematics is useful or useless” (p. 
632). Similarly, Hart (1989) considers attitude towards Mathematics from 
multidimensional perspectives and defined an individual’s attitude towards Mathematics 
as a more complex phenomenon characterised by the emotions that he associates with 
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Mathematics, his beliefs about Mathematics and how he behaves towards Mathematics. 
Attitude towards Mathematics includes the tendency to be fearful of and anxious about 
Mathematics.  

Attitude towards Mathematics has cognitive, affective and behavioural components; and 
like any other kind of attitude, it can be formed through any of the three processes 
described earlier. A student can develop positive attitude towards Mathematics because 
he or she learns to associate positive experiences or events with it. Also, positive 
reinforcement creates room for the formation of positive attitude for Mathematics. And 
by no means is students’ observation of teachers and teachers’ behaviour especially in 
relation to Mathematics among the least of the factors that influence their attitude 
towards Mathematics. 

5.3.1 Student Attitude towards Mathematics: 

The conceptions, attitudes, and expectations of students regarding Mathematics and 
Mathematics teaching have been considered to be very significant factors underlying 
their school experience and achievement (Borasi, 1990; Shoenfeld, 1985). In general, the 
concepts students hold about Mathematics determine how they approach the subject. In 
many cases, students have been found to approach Mathematics as procedural and rule 
oriented. This prevents them from experiencing the richness of Mathematics and the 
many approaches that could be used to develop competence in the subject.  

Attitude can also be gender related. There are many who hold the view that boys do 
better in Mathematics than girls. This belief tends to affect the attitude of girls towards 
Mathematics. Farooq and Shah (2008) in a study of secondary school students in Pakistan 
found that there was no significant difference in confidence of male and female students 
towards Mathematics at secondary school level. They rather found that students’ success 
in Mathematics depended on attitude towards the subject. Nonetheless, some studies have 
found gender difference in students’ confidence in Mathematics. Compared to boys, girls 
lacked confidence, had debilitating causal attributional patterns, perceived Mathematics 
as a male domain and were anxious about Mathematics (Casey, Nuttal&Pezaris, 2001). In 
the study, girls were found to have lower self-confidence in Mathematics than boys.  

Instructively, research on the relationship between student attitude and performance has 
also been inconclusive. Researches that have been conducted to determine the 
relationship between students’ attitude towards Mathematics and achievement in 
Mathematics have yielded contradictory results. The findings have thus lacked 
consistency on the subject. Some studies have demonstrated a strong and significant 
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relationship between Mathematics attitude and Mathematics achievement (Minato 
&Yanase, 1984, Randhawa& Beamer, 1992, Schenkel, 2009). In the Schenkel’s (2009) 
study of elementary school pupils, positive correlation between student attitude and 
student performance was found. Student beliefs and attitudes were found to have the 
potential to either facilitate or inhibit learning. In a comparative study of factors 
influencing Mathematics achievement, Burstein (1992) found that there is a direct link 
between students’ attitudes towards Mathematics and student outcomes. Cheung (1998), 
in his study of 11-13 year olds, also discovered positive correlation between attitude and 
Mathematics achievement. The correlation showed that the more positive the attitude, the 
higher the level of achievement in the student.  

Some researches have, however, demonstrated that the correlation between attitude 
towards Mathematics and achievement in Mathematics was rather weak and could not be 
considered to be of practical significance (Vachon, 1984; Wolf &Blixt, 1981). In a meta-
analysis of 113 primary studies involving elementary and secondary school children, Ma 
and Kishor (1997) found that attitude towards Mathematics and achievement in 
Mathematics was positively and reliably correlated but not strong. The correlation was 
not statistically significant. Flowing from the preceding findings, studies in different 
cultural settings are eminent to realise the influence of student attitude towards 
Mathematics on student learning outcomes in the subject. 

5.3.2 Teacher Attitude towards Mathematics:  

An understanding of how attitudes are learned should establish a connection between 
teachers and students’ attitudes, and attitudes and performance. Schofield (1981) reports 
that positive teacher attitude towards Mathematics was significantly related to high 
achievement in pupils. Bridget, Vemberg, Twemlow Fonag, and Dill (2008) studied how 
the teachers’ attitude contributed to students’ academic performance and behaviour. The 
study unveiled, among other things, that students with more devoted teachers were 
regarded by their peers as helpful to victims of bullying relative to students with less 
devoted teachers. The study also disclosed that students with the devoted teachers had the 
courage and determination to face difficulties in school life. Teachers were recognised as 
those who provided support, encouraged students and their value for love eradicated 
unwanted behaviour in students. Teachers are, invariably, role models whose behaviours 
are easily copied by students. What teachers like or dislike, appreciate and how they feel 
about their learning or studies could have a significant effect on their students. 
Unfortunately however, many teachers seldom realize that how they teach, how they 
behave and how they interact with students can be more paramount than what they teach 
(Yara, 2009).  
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Like all other kinds of attitude, a teacher’s attitude towards Mathematics can be measured 
by the emotional response towards Mathematics (affective), beliefs about Mathematics 
(cognitive), as well as behaviour. Clarke, Thomas and Vidakovic (2009) postulate that 
attitudes and practices of teaching Mathematics are complexly affected by beliefs, 
emotions, social context and content knowledge. Studies confirm that emotional 
responses toward Mathematics that are found in teachers include like and dislike of 
Mathematics, anxiety associated with Mathematics and self-confidence in relation to 
Mathematics (Phillipou&Christou, 1998, Brady &Bowd, 2005, Henderson & Rodrigues, 
2008). These emotional factors have been found to have an impact on student 
performance. In their study of teachers’ self-esteem connected to Mathematics, 
Henderson and Rodrigues (2008) found that approximately half of the participating pre-
service teachers, some of whom were highly qualified, lacked self-esteem in relation to 
Mathematics. Burks, Heidenburg, Leoni and Ratliff (2009) stipulate that teachers’ 
exhibition of self-confidence when teaching Mathematics motivates student achievement 
in Mathematics. The learner draws from the teacher’s disposition to form his own attitude 
which may affect her learning outcomes.  

Teachers’ beliefs about Mathematics such as the usefulness of Mathematics, the way 
Mathematics should be learned, the difficulty or ease of Mathematics, as well as gender 
ability and beliefs also affect their attitude towards the subject and impact on students’ 
performance. According to Philippou and Christou (1998), teachers’ beliefs about the 
utility of Mathematics are often found to correlate with either a more positive or negative 
attitude towards the subject. It is believed that a teacher who sees no usefulness of 
Mathematics in the real world and believes that Mathematics should be learnt as a set of 
rules and algorithms will require his students to memorise procedures and rules without 
meaning. This is a negative outlook that will make his students develop a negative 
attitude towards the subject. Also, a teacher who believes that girls are poor in 
Mathematics is likely to impact negatively on girls in his class who will begin to believe 
that they cannot do Mathematics. 

Another aspect of the teacher’s attitude towards Mathematics is the teacher’s behaviour 
in relation to Mathematics. Such Mathematics-related behaviour as avoidance of 
Mathematics, pursuit of Mathematics and instructional behaviour in the classroom all 
affect student attitude and performance. Usually, the way that Mathematics is represented 
in the classroom and perceived by students, even when teachers believe they are 
presenting it in authentic and context dependent way stands to alienate many students 
from Mathematics (Barton, 2000, Furinghelti&Pekhoren, 2002). Ogunniyi, as cited in 
Yara, (2009) stipulates that students’ positive attitude towards Mathematics is enhanced 
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by the following teacher-related factors: teachers’ enthusiasm, teachers’ resourcefulness 
and helpful behaviour and teachers’ thorough knowledge of the subject-matter and their 
making Mathematics quite interesting. It is inferred that teachers can foster in students 
the positive attitudes about Mathematics that help to build confidence by: encouraging 
the belief that everyone can “do” Mathematics – emphasizing effort, not innate ability; 
modelling enthusiasm for teaching and learning Mathematics; addressing the learning 
styles of students by providing a variety of ways for students to gain an understanding of 
difficult concepts; helping students to appreciate the value of Mathematics in their lives; 
and choosing activities carefully (not too easy, not too hard), so that students can be both 
challenged and successful (Ministry of Education, Ontario (2004). 

6. Factors related to mathematics learning 

Factors or predictors in math achievement, are divided into sub factors: Demographic 
Factors (gender, socio-economic status, parent’s educational level), Instructional 
Factors (teacher competency, instructional strategies and techniques, curriculum, school 
context and facilities), and Individual Factors (self-directed learning, arithmetic ability, 
motivation) and Environmental Factors. 

6.1. Demographic Factors 

Various demographic factors are known to be related to mathematics achievement. 
Gender, socio-economic status, and parents’ educational level are factors that have been 
analyzed in this study as predictors of math achievement. 

Gender 

Many variables have long been studied as predictors of mathematics achievement. 
However, gender issues on math achievement are studied most frequently by researchers. 
For instance, a study through a meta-analysis reveals that males tend to do better on 
mathematics tests that involve problem-solving (Hyde, Fennema, and Lamon 1990). 
Females tend to do better in computation, and there is no significant gender difference in 
understanding math concepts. Another study shows that females tend to earn better 
grades than males in mathematics (Kimball, 1989). 

Some recent studies have revealed that gender differences in mathematics education seem 
to be narrowing in many countries. However, studies indicate that as students reach 
higher grades, gender differences favor increase in math achievement by males 
(Campbell, 1995; Gray, 1996; Mullis, Martin, Fierros, Goldberg, &Stemler, 2000). For 
instance, the results from the Third International Mathematics and Science Study showed 
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that mathematics achievement scores of each gender group were close to each other at the 
primary and middle school years (Beaton et al., 1996; Mullis et al., 1997). However, in 
the final year of secondary school, evidence was found for gender differences in 
mathematics achievement. Another study, which was conducted to analyze factors that 
affect math achievement of 11th-graders in math classes with an identified gender gap, 
also showed that males scored higher than females on 11th grade math achievement test, 
but this difference decreased from 10th grade (Campbell &Beaudry, 1998). 

In addition, gender differences in attitudes and perceptions of the usefulness of 
mathematics for middle school students were found statistically important (Lockheed, 
Thorpe, Brooks-Gunn, Casserly, and McAloon 1985; Oakes 1990). For example, female 
students show less interest in mathematics and have negative attitude toward 
mathematics. It is also reported that girls tend to learn mathematical concepts by means 
of rules or cooperative activities, while boys have a tendency to be in a competition to 
master mathematical concepts (Fennema& Peterson, 1985; Hopkins, McGillicuddy-De 
Lisi, & De Lisi, 1997). 

The literature on gender differences provides evidences that gender issues impact 
achievement in mathematics. Hence, it is crucial for educators and researchers to pay 
attention to gender differences in the design of mathematics instruction. 

Socio-Economic Status 

Socio-economic status is determined to be a predictor of mathematics achievement. 
Studies repeatedly discovered that the parents’ annual level of income is correlated with 
students’ math achievement scores (Eamon, 2005; Jeynes, 2002; Hochschild, 2003; 
McNeal, 2001). Socio-economic status was found significant in primary math and 
science achievement scores (Ma & Klinger, 2000). Another study found poor academic 
achievement of Canadian students to be attributable to their low socio-economic status 
(Hull, 1990). Socio-economic status was examined and found to be one of the four most 
important predictors of discrepancy in academic achievement of Canadian students (aged 
15) in reading, mathematics, and science by the Program for International Student 
Assessment (Human Resources Development Canada, Statistics Canada, & Council of 
Ministers of Education Canada, 2001). 

A number of studies showed that parents with higher socio-economic status are more 
involved in their children’s education than parents of lower socio-economic status. This 
greater involvement results in development of positive attitudes of children toward 
school, classes, and enhancement of academic achievement (Epstein, 1987; Lareau, 1987; 
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Stevenson & Baker, 1987). It is believed that low socio-economic status negatively 
influences academic achievement, in part, because it prevents students from accessing 
various educational materials and resources, and creates a distressing atmosphere at home 
(possible disruptions in parenting or an increased likelihood family conflicts) 
(Majoribank, 1996; Jeynes, 2002). For these reasons, socio-economic status of a student 
is a common factor that determines academic achievement. 

Parents’ Educational Level 

Parents’ educational level has been shown to be a factor in academic achievement. 
Parents serve as a role model and a guide in encouraging their children to pursue high 
educational goals and desires by establishing the educational resources on hand in the 
home and holding particular attitudes and values towards their children’s learning. In this 
case, the educational attainment of parents serve as an indicator of attitudes and values 
which parents use to create a home environment that can affect children’s learning and 
achievement. 

A number of studies indicated that student achievement is correlated highly with the 
educational attainment of parents (Coleman, 1966). For instance, students whose parents 
had less than high school education obtained lower grades in mathematics than those 
whose parents had higher levels of education (Campbell, Hombo, &Mazzeo, 2000). 
Research has shown that parents’ educational level not only impact student attitudes 
toward learning but also impact their math achievement scores. 

6.2. Instructional Factors 

Curriculum 

Many concerns have been emphasized in the literature about the existing math curricula 
that emphasize. . . not so much a form of thinking as a substitute for thinking. The 
process of calculation or computation only involves the deployment of a set routine with 
no room for ingenuity or flair, no place for guess work or surprise, no chance for 
discovery, no need for the human being, in fact (Scheffler, 1975, p.184). 

The concerns here are not that students should never learn to compute, but that students 
must learn how to critically analyze mathematical problems and produce effective 
solutions. This requires them to learn, how to make sense of complex math concepts and 
how to think mathematically (Cobb et al., 1992). Many mathematics curricula 
overemphasize memorization of facts and underemphasize understanding and application 
of these facts to discover, make connections, and test math concepts. Memorization must 
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be raised to conceptualization, application and problem-solving for students to 
successfully apply what they learn. An impressive body of research suggests that 
curriculum that considers students to be incapable of metacognitive actions (e.g., 
complex reasoning) should be replaced with the one that sees students who are capable of 
higher-order thinking and reasoning when supported with necessary and relevant 
knowledge and activities (Bransford et al., 1994; Schauble et al., 1995; Warren 
&Rosebery, 1996). Research has also revealed evidence that curricula in which students’ 
knowledge and skills grow is significantly connected to their learning, and therefore their 
achievement (Brown &Campione, 1994; Lehrer &Chazan, 1998). 

Instructional Strategies and Methods 

Being successful in math involves the ability to understanding one’s current state of 
knowledge, build on it, improve it, and make changes or decisions in the face of conflicts. 
To do this requires problem solving, abstracting, inventing, and proving (Romberg, 
1983). These are fundamental cognitive operations that students need to develop and use 
it in math classes. Therefore, instructional strategies and methods that provide students 
with learning situations where they can develop and apply higher-order operations are 
critical for mathematics achievement. 

In the literature, it is pointed out that for students to accomplish learning, teachers should 
provide meaningful and authentic learning activities to enable students to construct their 
understanding and knowledge of this subject domain (Wilson, 1996). In addition, it is 
emphasized that instructional strategies where students actively participate in their own 
learning is critical for success (Bloom, B. 1976). Instructional strategies shape the 
progress of students’ learning and accomplishment. 

Teacher Competency in Math Education 

Many studies report that what teachers know and believe about mathematics is directly 
connected to their instructional choices and procedures (Brophy, 1990; Brown, 1985; 
National Council of Teachers of Mathematics, 1989; Thompson, 1992; Wilson, 1990a, 
b).  Geliert (1999) also reported that "in mathematics education research, it seems to be 
undisputed that the teacher's philosophy of mathematics has a significant influence on the 
structure of mathematics classes" (p. 24). Teachers need to have skills and knowledge to 
apply their philosophy of teaching and instructional decisions. 

In the 21st century, one shifting paradigm in education is about teachers’ roles and 
competencies. Findings from research on teacher competency point out that 



Course - 7(vii) Pedagogy of Mathematics – Part 1 
Unit 10: Research in Mathematics teaching 

Page 25 of 37 
 

If teachers are to prepare an ever more diverse group of students for much more 
challenging work--for framing problems; finding, integrating and synthesizing 
information; creating new solutions; learning on their own; and working cooperatively--
they will need substantially more knowledge and radically different skills than most now 
have and most schools of education now develop (Darling-Hammond, 1997, p. 154). 

Teachers not only need knowledge of a particular subject matter but also need to have 
pedagogical knowledge and knowledge of their students (Bransford et al., 2000). Teacher 
competency in these areas is closely linked to student thinking, understanding and 
learning in math education. There is no doubt that student achievement in math education 
requires teachers to have a firm understanding of the subject domain and the 
epistemology that guides math education (Ball, 1993; Grossman et al., 1989; Rosebery et 
al., 1992) as well as an equally meticulous understanding of different kinds of 
instructional activities that promote student achievement. Competent math teachers 
provide a roadmap to guide students to an organized understanding of mathematical 
concepts, to reflective learning, to critical thinking, and ultimately to mathematical 
achievement. 

School Context and Facilities 

School context and its facilities could be an important factor in student achievement. In 
fact, identifying factors related to the school environment has become a research focus 
among educational practitioners. For instance, research suggests that student achievement 
is associated with a safe and orderly school climate (Reyonds et al., 1996). Researchers 
also found a negative impact on student achievement where deficiencies of school 
features or components such as temperature, lighting, and age exist. In a study by Harner 
(1974), temperatures above 23° C (74° F) adversely affected mathematics skills. In terms 
of the condition of school building, Cash (1993) found student achievement scores in 
standard buildings to be lower than the scores of students in above standard buildings. In 
addition, Rivera-Batiz and Marti (1995) conducted multiple regression statistical analysis 
to examine the relationship between overcrowded school buildings and student 
achievement. The findings indicated that a high population of students had a negative 
effect on student achievement. 

6.3. Individual Factors 

Self-Directed Learning 

Self-directed learning could be a factor in students’ math achievement. Mathematics 
learning requires a deep understanding of mathematical concepts, the ability to make 
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connections between them, and produce effective solutions to ill-structured domains. 
There is no perfect, well-structured, planned or prescribed system that lets students think 
and act mathematically. This can be done if, and only if, students play their assigned roles 
in their learning progress. Self-directed learning has an important place in successful 
math learning. Self-directed students can take the initiative in their learning by 
diagnosing their needs, formulating goals, identifying resources for learning, and 
evaluating or monitoring learning outcomes (Knowles 1975). The teacher’s role is to 
engage students by helping to organize and assist them as they take the initiative in their 
own self-directed explorations, instead of directing their learning autocratically 
(Strommen& Lincoln, 1992). 

Arithmetic Ability 

Arithmetic ability could also be another predictor of math achievement. Arithmetic 
ability includes the skills such as manipulating mathematical knowledge and concepts in 
ways that transform their meaning and implications. It allows students to interpret, 
analyze, synthesize, generalize, or hypothesize the facts and ideas of mathematics. 
Students with high arithmetic ability or mathematical reasoning can engage in tasks such 
as solving complex problems, discovering new meanings and understanding, and arriving 
at logical conclusions. 

Arithmetic ability was determined by various studies as a critical factor on students’ math 
achievement. For instance, in a study by Kaeley (1993), arithmetic ability gave the 
highest correlation coefficient with mathematics achievement. Similarly, student 
achievement scores were found to be most strongly predicted by level of ability 
(Schiefele&Csikszentmihalyi, 1995). Some other researchers have also investigated the 
relationship of gender issues and arithmetic ability on math achievement. For instance, 
Mills (1997) conducted a study to investigate longitudinal data gathered over 10 years 
with an aim at asking whether personality traits were related to gender differences in 
long-term achievement in mathematics and the sciences. The study revealed that math 
ability was the most significant predictor of long-term achievement in math for young 
women. However, the level of math ability did not seem to be a factor of long-term math 
achievement for young men. 

Motivation or Concentration 

Mathematics education requires highly motivated students because it requires reasoning, 
making interpretations, and solving problems, mathematical issues, and concepts. The 
challenges of mathematics learning for today’s education are that it requires disciplined 
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study, concentration and motivation. To meet these challenges, learners must be focused 
and motivated to progress. Broussard and Garrison (2004) examined the relationship 
between classroom motivation and academic achievement in elementary-school-aged 
children (122-first grade and 129-third grade participants). Consistent with previous 
studies, they found that for a higher level of mastery, motivation was related to higher 
math grades. 

The teacher’s role in students’ motivation to learn should not be underestimated. In 
helping students become motivated learners and producers of mathematical knowledge 
successfully, the teacher’s main instructional task is to create a learning environment 
where students can engage in mathematical thinking activities and see mathematics as 
something requiring “exploration, conjecture, representation, generalization, verification, 
and reflection” (Carr, 1996, p.58). 

As you know Mathematics is considered to be a nightmare for many students out there 
and this is because students find mathematics as one of the toughest and difficult subjects 
that twist your mind and sometimes gives you stress too. Parents of these kids try to find 
the best tutor who can assist their children in order to complete Mathematics 
Assignments and also guide their children in Mathematics so that they can score good 
grades. As you know mathematics can not only be studied for getting good grades and 
this subject cannot be learned by just mugging up because this subject needs 
concentration and Mathematics is the only subject that can be initially used for a lifetime. 
The importance of learning in a subject like Mathematics cannot be explained because it 
is studied in different ways. You can only master this subject by doing practice and a lot 
of hard work too. Apart from these qualities if you apply certain tips in order to learn 
Mathematics it will become an Advantage for all the students too. 

Locus of Control: There are some students who initially believe that the mathematical 
achievement is basically attributable to the factors that are initially beyond their control 
and this can be called as luck. These students initially think that if they scored well on the 
mathematics assignment then they only did this because it was easy but what about the 
knowledge you get if you didn’t understand the concept. Their locus is usually external 
and this is because they actually believe achievement is actually due to factors that are 
beyond their control and also do not generally acknowledge the diligence it requires and 
also a positive attitude it generally plays because it does play the most important role in 
the accomplishment. Sometimes, students also believe that failure is basically related to 
either the lack of innate mathematical inability and level of intelligence at the same time 
as they initially view their achievement as an accidental and poor progress to be 
inevitable. 
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Memory Ability: Generally, there are some students who initially lack in well developed 
mental strategies in order to remember how to complete the algorithmic process and also 
the combinations of basic facts. However, this essentially involves strategies in order to 
improve the capacities so that one can remember the formulas, process and the facts that 
have been taught to them. It is important to keep a check on one’s ability as it helps in 
organizing the thinking and then use it accordingly to recall the data that will initially 
affect the success throughout the curriculum. 

Attention Span: There are some students who are mentally distracted and sometimes 
find tough in order to focus on the multistep problems and process. So, it sometimes 
becomes difficult to deal with the long-term projects or a number of variable or pieces of 
Information at one time as it can interfere the achievement. There are effective teachers 
that initially use attention seekers such as learning aids or drawings and students who 
generally work in groups can help each other at the same time. 

Understanding the Language of Mathematics: There are some students who generally 
are confused by words that contain special mathematical meaning for ex: area, yard, 
power and volume. It does require a lot of understanding. So, lack of understanding for 
the mathematical terms like Divisor, multiple, factor and denominator generally hamper 
one’s abilities in order to focus on and at the same time understanding the terms and the 
operations only for problem solving and algorithms. It is of no use if you don’t memorize 
these terms without meaning or context. 

There are numerous reasons why students fall below their expected level of Mathematics 
achievement. Some most common reasons are “never likes this subject or never 
understood maths”. These reasons can be further classified as the environment, personal 
or individualized factors. 

6.4. Environmental Factors 

Instruction: Generally, Mathematics Instruction duly offers many opportunities in order 
to build concept for relevant challenging questions, reasoning, problem-solving and 
connections related questions that are included in the curriculum and is also based on the 
real world situations. So, students are generally taught in a different and in a better way 
that makes them understand the meaning and question better in order to retain the maths 
concepts and all the generalizations. 

Curricular Materials: Curriculum initially offers opportunities for all the learners so 
that they can deal with the content development in the meantime. The concepts are 
basically built upon various topics and are generally related to previous learning 
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throughout the session. Sometimes for a student becomes very proficient and experienced 
in Maths.  Hence, it is quite frustrating for the fact that these containers will not repeat 
again and it will become difficult for those students who didn’t get to learn first time as 
they won’t get any second chances as well. Therefore, this kind of work generally 
presents a broad way of mathematical foundations and also a low level of expectation in 
order to understand the student’s abilities because it generally limits the opportunities. 

The Gap between the subject matter and the learner: When the tough or difficult 
mathematics content is being taught to the students and they do not understand the 
subject taught to them and goes out of their mind, serious achievement gaps duly occur 
and this situation only occurs if the students are not regular or transfer to another school 
during the academic session. Sometimes, a student might find the subject more advanced 
and different from what was being taught in the previous school and this is the reason 
why students remain lost most of the time during their education. 
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8. IMPLICATION OF RESEARCH FINDINGS 
 
Research implications suggest how the findings may be important for policy, practice, 
theory, and subsequent research. Research implications are basically the conclusions that 
you draw from your results and explain how the findings may be important for policy, 
practice, or theory. However, the implications need to be substantiated by evidence and 
the study's parameters need to be explained and the limitations taken into account to 
avoid over-generalization of results.  
 
Recommendations urge specific actions to be taken with regard to policy, practice, 
theory, or subsequent research. They are specific suggestions that you make with regard 
to further research on the topic. For instance, you can make recommendations on 
subsequent research that can be conducted, especially, if there is an interest in 
generalizing the findings beyond the study’s parameters. You may have identified gaps in 
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the literature that should be addressed, and to which your study may or may not have 
contributed. 
 
Research implications basically refer to impact that your research might have on future 
research or policy decision or the relevant field of interest of your study. 'How will your 
research affect the targeted community or subject field' is the question that implications 
will answer. Recommendations are based on the results of your research and indicate the 
specific measures or directions that can be taken. For example, a clinical study might 
have implications for cancer research and might recommend against the use of a 
particular hazardous substance. Therefore, implications signify the impact of your 
research and recommendations might be concrete steps/actions that the research 
proposes. 
 
Once you have conducted your study and drawn conclusions, you can state the “Research 
Implications”, which means that you are expressing how your study can affect future 
prospects in the subject area of your research, the policies or regulations that might be 
influenced because of your study or you can speculate how the outcomes of your study 
can have an impact in either hypothesizing a particular topic under consideration or the 
practical aspects of the same. The research implications are always supported by a strong 
statistical significance and correlations of results from your research keeping in view the 
shortcoming of the study. When you make a “Research recommendation”, you can 
emphatically state what are the next steps that need to be taken to address a problem, 
what are the immediate actions that need to be implemented to solve a particular 
question, what needs to be corrected & what needs to be avoided to solve a problem, 
what is the feasibility of your proposed policy, statements about the nature and timing of 
an evaluation plan that would be used to determine the effectiveness of the proposed 
policy. Again, these recommendations should be strongly supported by results of your 
study. 
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