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An education system is successful only when all students achieve to the best of their 

capabilities. For this teachers have to make a continuous attempt to diagnose the children’s 

needs, difficulties and weaknesses. Mastery Learning ensures the maximum learning by 

maximum number of students in a class group. Suitable teaching methods and correction 

techniques ensure a high level of learning by majority of students. Bloom developed mastery 

learning strategies which demonstrated that practically all students can be helped to achieve 

the desired mastery level. This is true for Mathematics also. The present study contributes in 

to study the effect of MLS on achievement in Algebra at middle level. A group of 30 students 

was taught using MLS and their achievements are compared to the group of 26 students who 

were taught by using conventional method of teaching. It is observed that pupils taught 

through MLS show higher gains in the achievement scores than their counterparts taught 

through conventional method. However the degree of effectiveness of MLS does not show 

positive results in the case of students of higher intelligence.  

KEYWORDS- Algebra, Education, Master Learning Strategies, Middle level                         
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INTRODUCTION 

For the last so many years Indian Education system is struggling with the problem of 

wastage and stagnation to the extent that the system is far from efficient. The input in 

terms of resources or technology expanded in the school system becomes difficult to 

justify. Many children are under achievers as their achievements are far below their 

capabilities. Many children of average intelligence also achieve far below their 

capacities. Teaching would be successful only if teacher gives individual attention to 

students to diagnose his/her weaknesses, need and difficulties. Based on the findings 

remedial teaching should take place using different strategies like Master Learning 

Strategies (MLS), feedback approach, programmed learning etc. to improve the 

performance of the students (Hooda and Jangira 1979).  

Mastery Learning is one of the techniques which ensure maximum achievement to the 

maximum number of students in a class group. Suitable teaching procedure and 

correction techniques ensure a higher level of learning by majority of students. Carrolle 

(1963) initiated Mastery Learning approach which provided viable explanation of the 

variation in achievement of the learners and pointed to the input variables including 

quality of instruction for improving the same (Hooda and Jangira 1979; Best John and 

Best 1982). Based on Carrolle’s model of school learning, Bloom developed Mastery 

Abstract 
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Learning strategy which demonstrated that classes suffer from underachievement and 

through appropriate teaching strategies, practically all students can acquire mastery level. 

Concept of mastery learning 

The concept of ‘Mastery Learning’ is based on the fact that almost all students can master 

all that is taught in the classroom. Bloom says that Mastery Learning can be achieved if: 

1. instruction is approached sensitively and systematically, 

2. students are helped when and where they have learning difficulties, 

3. students are given sufficient time to achieve mastery and 

4. there is some clear criterion of what constitutes mastery. 

Bloom maintained that 95% of the instructional content can be mastered by 95% of the 

pupils through different strategies of mastery learning. Teacher also has the freedom of 

deciding the level of mastery learning according to the capabilities of the children.  

The Mastery Learning strategies are of two types: 

1. Group based / teacher paced type used by Bloom, Block and Anderson where 

students learn cooperatively with their classmates. 

2. Individual based / student paced type where students learn independently of their 

classmates used by Shermon and Keller. 

Steps required to use mastery learning strategies (MLS) in classroom 

1. Defining Mastery Level – The teacher has to decide the mastery level. This may 

indicate the percentage of students learning the percentage of content taught to 

them. It may vary from 80 % to 100 % of learning by 80 % to 100 % students. 

2. Summative Evaluation – The teacher, after deciding the content and mastery 

level, prepares a summative test. Then a score is fixed for attainment of mastery 

level on this test. The students who attain a fixed score and above are graded 

“Masters”. 

3. Development of Sequential Units – The content is divided into small units and 

units are sequentially arranged. Mastery of first task is a pre-requisite for the 

mastery of next task. 

4. Formative Evaluation – Unit tests are developed for each of the teaching unit. 

These tests are diagnostic in nature and are good source of feedback to both 

teachers and students. To attain mastery at unit level, a student has to attain a 

specified score. 

5. Correctives – The teacher develops a set of alternative instructional material or 

correctives based on the result of Formative Evaluation of each unit. These 

correctives may consist of small group study sessions, individual tutoring by the 

teacher and classmates who have achieved mastery in the unit. 

If this strategy is used in the classrooms, students can master all that what is taught in the 

classroom (Bradfield and Moredock 1957; Ahmann and Glock 1975). This is true for all 

the subjects but the investigator has limited herself in the subject of Mathematics. It has 

been observed that Algebra is regarded as a tough subject due to its symbolic language. 
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Most of the students commit errors in the use of positive and negative signs while solving 

problems related to addition, subtraction, multiplication and division of algebraic terms 

(Sharma 1984).  

The present study will contribute in finding the types of errors committed by the students 

of class VIII of a public school of Delhi. It will provide the method of using Mastery 

Learning strategies to develop a child to the maximum of his potentialities and 

capabilities. The study will also throw light on the role of intelligence in removing the 

errors. Finally the investigator has compared the effectiveness of MLS and conventional 

teaching method in relation to pupil achievement in Algebra. 

HYPOTHSES 

The hypotheses of the study are as follows: 

1. The group of pupils taught Mathematics through MLS show significantly higher 

gains in the achievement than the group of pupils taught through conventional 

methods. 

2. The lower the intelligence level of the pupils, more errors are committed in the 

use of positive and negative signs in four fundamental operations in Algebra. 

3. The degree of effectiveness of MLS is related to the level of intelligence of the 

students of experimental group. 

RESEARCH METHODOLOGY 

The present study was made on two sections of students. One of them was used as the 

Control Group and the other as Experimental Group. Pre test and Post Test method was 

employed for studying the effect of MLS. 

Design 

The study was carried out in three stages.  

First stage involved testing of pupil achievement in the use of four fundamental 

operations in Algebra and their intelligence in both the groups. At this stage the teacher 

diagnosed the errors made by the students. 

The second stage was the treatment stage. Teaching of Algebra through Mastery 

Learning Strategies and conventional method to Experimental and Control Group 

respectively, was the experimental treatment. Therefore five units were formed on the 

basis of types of errors made by the students. 

Third stage was the stage of Post testing. After completion of experimental treatment, 

pupils were again assessed in the use of positive and negative signs while operating on 

algebraic terms. 

The design of the study is presented in the Table 1. 

The independent variable, dependent variable and the controlled variables with the kind 
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of control employed has been summarized in Table 2. 

The sample consisted of 56 pupils studying in two sections of class VIII of senior 

secondary school of Delhi. The age of the pupils ranged from 13-15 years. 

Experimental procedure 

The teacher involved in the experiment was trained first in using MLS. Intelligence test 

and Summative Assessment paper were administered in both the groups. After careful 

evaluation the errors made by the students were recognized. These errors were: 

a) Conceptual errors. 

b) Addition of unlike terms. 

c) No change of sign before subtraction. 

d) Rule of addition and Subtraction not followed. 

e) Rule of addition and subtraction of powers in multiplication and division of terms 

not followed. 

A school period of 35 minutes was used to teach Algebra. The mastery level was fixed at 

80%.  

As part of remedial teaching, the same five units were taught to the control group again 

by the same teacher and by using the same conventional method of teaching. The 

experimental group was taught using mastery learning strategies comprised of the 

following steps. 

Step 1: Development of Teaching Units and Unit Tests: 

 After finding the types of errors made by the students, five convenient teaching units 

were selected based on these errors. Unit tests were also developed along with the 

teaching units. These tests were of diagnostic in nature and the main source of feedback 

to both teachers and students. These tests were administered after completion of each 

teaching unit. 

Step 2: Orienting for Mastery: 

Since the students were not accustomed to learning for mastery, the teacher explained 

everything about the procedure and objectives. It was made clear to the pupils that they 

have to attain 80% mastery level in each unit.  

Step 3: Teaching Unit: 

A unit was taught to the class as a whole with maximum learning to maximum number of 

students, in a usual way. 

Step 4: Formative Evaluation: 

Formative tests were administered to the entire experimental group after completion of 

each unit. Based on their scoring the teacher identified the students who have achieved 

mastery level in Group (M). The students who scored 60% and above were grouped as 
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(M1), the students who scored 50% and above were grouped as (M2) and students who 

scored less than 50% were grouped as (M3). 

Step 5: Making Renewed Efforts: 

Through modified teaching approach, renewed efforts of teaching were made for students 

in groups (M1), (M2) and (M3). The students in group (M1) were guided to repeat their 

learning of the units in the light of error(s) made by them. The students of group (M) 

were engaged in enrichment activities for group (M2). The students of group (M2) were 

divided into small groups. Each group generally had two students from group (M2) and 

one student from group (M) who was provided with, the types of errors committed by 

those two students. Verbal guidance was given by the teacher for removing the errors. 

The teacher re-taught the whole unit to group (M3) keeping in view the type of errors 

committed by them. 

Step 6: Re-evaluation: 

Students of group M1, M2 and M3 were re-evaluated and students achieving the decided 

level of mastery joined group (M). The remaining students who failed to achieve mastery 

level were again classified into (M1), (M2), (M3) as in step 4 and treatment repeated as in 

step 5.  

Tools Used 

The present study is experimental in design. The following tools were used for this study. 

1. Diagnostic Test (Designed by the Investigator). 

2. Intelligence Test (Standardized). 

3. Formative Evaluation Unit Tests (Designed by the Investigator). 

1. Construction of the Test 

In the present study the following steps were followed in constructing the Diagnostic 

Test.  

A. Main objectives were identified. 

B. NCERT Text books of classes VII and VIII grade were consulted to construct the 

items. 

C. The short answer type questions were prepared for the diagnostic test. The 

preliminary draft consisted of 147 questions which were reduced to having 100 

questions after modifications and improvement. These 100 items were divided 

into 13 sub units which are given in Table 3. 

The reliability of the test was estimated by using Kuder- Richardson formula – 21. The 

reliability of the Diagnostic Test was estimated as +.92. so, it may be stated as the 

diagnostic test is highly reliable. 

In the present study, the validity of the test was determined by finding correlation 

between scores obtained in diagnostic test and in first term examination by the students of 

class VIII in Mathematics. The Validity was estimated as .53. 
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2. Intelligence Test 

The second tool used by the investigator was Tondon’s Intelligence Test. This is a 

standardized test. In the present study, the investigator used grade-wise deviation I.Q. for 

converting raw scores into D. I. Q. The classification of students with respect to D.I.Q. is 

given in Table 4. 

3. Formative Unit Tests 

After diagnosing the errors committed by the students in the pre-test, the investigator 

classified the errors into five categories.  

a) Conceptual errors. 

b) Addition of different terms. 

c) No change of sign before subtraction. 

d) Rules of addition and subtraction not observed. 

e) Rules of addition and subtraction of powers not observed. 

Each unit test contained 10 questions carrying one mark each. 

RESULTS: Analysis and interpretation of data 

According to Best*, the presentation and analysis of data is – “the heart of a research 

report”. The remarks by the author are true because no data can serve any worthwhile 

purpose unless it is checked for accuracy, utility and completeness. Analysis of data 

means studying the tabulated material of data in order to determine inherent facts or 

meanings. It makes the raw data meaningful for obtaining the significant result, which 

will enable the investigator to draw some inferences or make generalizations.  

Difference in Pre – Test Mean Scores of the Students of Experimental and Control 

Groups on Achievement in Algebra: Analysis of the difference in Pre-test mean scores 

of students belonging to Experimental (30 students) and Control (26 students) groups on 

achievement in Algebra, slight difference was observed between the two groups with 

experimental group possessing mean score of 65.90 and standard deviation of 16.94 

while control group showing values of 63.60 and 17.01 for the two categories 

respectively. The t-score value of 0.50 indicates insignificant difference between mean 

achievement score of students of experimental and control groups in pre-test. 

Difference in Post – Test Mean Scores of the Students of Experimental and Control 

Groups on Achievement in Algebra: Mean score for Experimental (size 30) and control 

(size 26) group were calculated to be 85.60 and 70.40 respectively. Standard deviation 

was observed to be 12.40 for experimental and 17.28 for control group. At significance 

level of 0.01 the t-score was calculated to be 3.73. Thus, difference between mean 

achievement scores of the students of experimental and control groups in Post – Test is 

significant at .01 level of significance. 

Difference in the Mean Gains of the Students of Experimental and Control Groups 

on Achievement in Algebra: For experimental and control group, mean gain was 

determined to be 19.66 and 6.76 while standard deviation was calculated to be 10.65 and 
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8.78 respectively. T-score was calculated to be 4.97 at 0.01 level of significance. The 

difference between mean gains of the students of experimental and control groups in Post 

– Test is significant at .01 level of significance. 

Difference in D.I.Q. Mean Scores of the students of Experimental and Control 

Groups: The mean D.I.Q. score for experimental group was observed to be 127.5 with 

standard deviation of 18.8 which connotes that the group is above average in intelligence. 

The values of mean D.I.Q. score and standard deviation was calculated to be 126.4 and 

17.7, also indicating that the group is above average in intelligence. Thus, there is 

insignificant difference between the level of intelligence of experimental and control 

groups. All the values of mean score and standard deviation for these groups has been 

summarized in Table 5. 

Coefficient of correlation (r): The coefficient of correlation (r) between I.Q. and 

Number of Errors Made by the Students in Pre test was calculated to be -0.54. There is 

average negative correlationship between intelligence quotient and number of errors 

made by the students. 

 Similarly, the correlation between I.Q. and Achievement Gain of Experimental 

Group was determined to be -0.14 which shows that there is negative low correlation 

between intelligence quotient and achievement gain of Experimental Group. 

DISCUSSION: Findings on the basis of analysis of data 

1. It may be observed from Table 1 that the‘t’ value of 0.50 for the difference in the 

mean scores at the pre – test stage, of the students of experimental and control 

Groups is significant at .01 level of significance with df 54. Further from Table 2, it 

is observed that the ‘t’ value of 3.73 for the difference in the mean scores at the post 

– test stage is significant at .01 level of significance with df 54. This shows that 

achievement in four fundamental rules of Algebra of the students of experimental 

group is higher than of the control group after the treatment. 

2. The mean gain score of the students of experimental group is higher than that of the 

control group. From Table 3, it may be observed that the ‘t’ value of 4.97 with df 54, 

for the difference in the mean gains of the students of experimental and control 

groups, is significant at .01 level. It shows that the students of experimental group 

have scored significantly higher than that of the control group which ultimately may 

be attributed to the treatment.it ultimately reflects upon the effectiveness of mastery 

learning strategy in the improvement of achievement of students in four fundamental 

rules of Algebra. 

3. The groups are above Average in intelligence. ( Table 3 and 4). There is no student 

of below average intelligence. Students of higher intelligence have made very often 

less errors as compared to students of less intelligence in the Pre- Test. 

In the light of the findings, we can say that: 

• Hypothesis 1 is retained. 

• Hypothesis 2 is retained. 

• Hypothesis 3 is retained but the coefficient of correlation is negatively low. 
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CONCLUSIONS AND SUGGESTIONS 

1. The students who were taught Algebra through Mastery Learning Strategies have 

shown significant improvement in their achievement in Algebra than their 

counterparts who were taught through conventional methods. Hence mastery 

learning strategies helps in improving the achievement of pupils. 

2. The students of higher intelligence have committed fewer errors than the students 

of lower intelligence level. This seems to be an obvious fact also. 

3. The results show that the degree of effectiveness of mastery learning is not 

positive to that extent in case of students of higher intelligence. The researcher 

would like to mention that it may not be inferred from the study that mastery 

learning strategies are not effective for intelligent pupils. The negative tendency 

may be due to the reason that the scope of the improvement is narrower for higher 

achievers. More over most of the intelligent students got the master’s group i.e. 

(M1) in first attempt and thus not taught by the teacher again. Hence the effect of 

teaching cannot be ascertained. 

The Educational implications of the studies in the field of mastery learning strategies are 

too many and far reaching. The mastery learning approach has opened new areas of 

educational methodology and technology. Such a type of teaching emphasizes upon 

equality of outcomes. The educational system should be made self- correcting system and 

training should be given to teachers in the use of Formative Evaluation. By using this 

approach the dropout rate particularly at primary level will go down. The teachers should 

be trained in making use of mastery learning approach in their classroom teaching. 
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TABLES 

Table 1: Design of the study treatments 

Stage Experimental Group Control Group 

Pre Testing Measurement of Pupil’s Measurement of Pupil’s 

1. Intelligence 1. Intelligence 

2. Achievements in 

Mathematics. 

2. Achievements in 

Mathematics. 

Treatment Teaching Mathematics through 

MLS 

Teaching Mathematics through 

Conventional Method. 

Post- 

Testing 

Measurement of pupils’ 

achievement in Mathematics 

Measurement of pupils’ 

achievement in Mathematics 

 

Table 2: Variables 

Independent Dependent Control Control Employed 

Method of 

teaching  

(Mastery 

Learning 

Strategy and 

Conventional) 

Achievement Grade to be 

taught 

Administrative ( only grade VIII ) 

Subject to be 

taught 

Administrative ( Mathematics ) 

Same school Administrative ( to control 

institutional variations) 

Hellow effect Administrative ( ignorance about 

the experiment) 

Pupils’ 

Intelligence 

Statistical ( Analysis of 

Covariance) 

 

Table 3. Division of 100 questions into 13 sub-units. 

S.No. Mathematical Operation Used Number of Items 

1 Addition only 8 

2 Subtraction only 7 

3 Combination of addition and subtraction 9 

4 Removal of bracket 9 

5 Multiplication only 13 

6 Division only 4 

7 Combination of addition and multiplication 8 

8 Combination of subtraction and multiplication 5 

9 Combination of addition and division 6 

10 Combination of subtraction and division 5 

11 Combination of division and multiplication 6 

12 Combination of addition, multiplication, 

subtraction and removal of bracket. 

4 

13 Conceptual type of questions 16 
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Table 4. Classification of students with respect to DIQ. 

D.I.Q. Interpretation 

Below 70 Dull 

70 – 84 Below Average 

85 - 114 Average 

115 - 129 Above Average 

130 and above Superior 

 

Table 5. Scores of all groups calculated for achievement in Algebra. 

Values Experimental group Control group 

Number of students 30 26 

Difference in Pre – Test Mean Scores on Achievement in Algebra. 

Mean Score 65.9 63.6 

Standard Deviation 16.94 17.01 

t- score 0.50 (Not Significant) 

Difference in Post – Test Mean Scores on Achievement in Algebra. 

Mean Score 85.6 70.4 

Standard Deviation 12.40 17.28 

t- score 3.73 (Significant at .01 level of significance.) 

Difference in the Mean Gains on Achievement in Algebra. 

Mean Gain 19.66 6.76 

Standard Deviation 10.65 8.78 

t- score 4.97(Significant at .01 level of significance.) 

Difference in D.I.Q. Mean Scores 

Mean Scores 127.5 126.4 

Standard Deviation 18.8 17.7 

t- Score 0.22 (Not significant at .01 level of significance.) 

 


