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T wenty first century will! in no doubt, be 'a dawn of challenges' for the 

new generation. Our quality of life and economy in future years 

depends on how well our youngsters are utilising the resources of today's 

learning. Students need a breeding ground to sharpen their existing skills/ 

acquire new skills, conceive and experiment with new ideas, enhance the curiosity 

levels and perfect their independent pursuit of knowledge. Today's children are 

tomorrow's youth and hence the beginning should be made from the very basic of 

education. 

To majority of the society, quality education is a passport to comfortable 

and secure life. It is right that education should provide hope and open avenues 

for a secure future. It should create intelligent, hardworking and productive men 

and women for our society. Education should enable youngsters to become 

contributing members of the society through knowledge, skills and character 

development; provide access to first-rate training for people of all ages and 

backgrounds, and make it possible for them to compete in a global economy. To 

achieve this, our courses and syllabi should emphasise relevance and application 

to the real world. In a knowledge based society, the content and process of 

education has to undergo continuous reorganization and upgradation. Unless 

the system of education works properly - at all stages of education, in all parts of 

the country - the ambitious programme of educational reform envisaged in 

National Policy on Education1 (1986) will come to a naught. So we need a total 

radical overhaul of the system. 
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The learning of mathematics can provide a basic preparation for full 

participation as a functional member of society. Furthermore, a solid 

mathematical preparation offers to the student an entry into a wide array of career 

choices. Therefore, from a societal perspective, mathematical competence is both 

an essential component of the preparation of an informed citizenry and a requisite 

for the education of personnel required by industry, technology, engineering and 

science. 

The study of mathematics occupies a central place in the school 

programmes of all countries. It is therefore estimated that in most school systems 

15 to 20 percent of instructional time is devoted to the learning of mathematics 

(Travers2, 1994). The importance afforded to mathematics in the school 

curriculum reflect. the vital role of it in the contemporary society. But in our 

society, which is developing very fast on account of advances in science and 

technology, a subject of concern in the school curriculum is often mathematics. 

As mathematics is a highly structured body of knowledge, there is & inherent 

difficulty for many of the children to keep upto-date with the learning of the 

subject. Though a permanent solution has not been emerged, the importance of 

making mathematics learning more effective cannot be overlooked. 

1.1. NEED AND SIGNIFICANCE OF THE STUDY 

In a rapidly developing country like India which is surging fast in the new 

millennium, the whole system of education revolves round the academic 

achievement, though various other outcomes are also expected from the system. 

Thus a lot of time and effort of the schools are used for helping students to 

achieve better in their scholastic endeavours. Inspite of this, our students are 

achieving low in various subjects. But this variation in achievement is found so 

much in mathematics. Eventhough many attempt. were made to improve the 
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level of attainment, there seems to exist mainly three categories of students viz., 

high-, average- and low- achievers. 

For the present era, children with special abilities are in great demand 

because India needs for her challenging future a host of aeative scientists, 

innovative planners, intuitive technocrats and intelligent politicians. The progress 

of a nation in various fields largely depends on how these special abilities are 

nurtured and how they are used in the development of society. The students 

having surpassing abilities become stars with plus factors while those having 

weaker abilities are considered just a burden in our classrooms. The low 

achievers do form a potential threat not only to the teachers in the classroom, to 

educationists developing new theories, to administrators intending to solve the 

problems in the schools but also to the society and ultimately to the welfare of the 

country as a whole. 

The importance of achievement has raised several questions for 

ed~cational researchers like 'what are the psychological factors that promote 

achievement in students?' and 'how far do the different factors contribute towards 

academic achievement ?'. Researchers have come out with varied results to the 

above questions, at times complementing each other, but at times contradicting 

each other. Some of the factors, which creates the disparity in achievement 

identified by Lalithamma3 (1975), K a t i y d  (1979), Pate15 (1984), Kumari6 (1985), 

Narayanan7 (1987), Madhavad (1990), Guptag (1992), Montague and Applegate10 

(1993), Beherall (1998) and Deshmukhu (2000) are intelligence, numerical 

reasoning, inducto-deductive reasoning, achievement motivation, attitude, 

anxiety, problem solving ability, creativity and self-concept. 

Though only a few among the above cited studies have pinpointed their 

attention on the achievement in mathematics, it can be said that mathematics 

achievement of a child is caused, promoted and affected by various factors 



including those arising out of the person or self, teaching -learning set up, subjects 

of study and so on. Identification of these variables contributing prominantly to 

educational achievement is the necessity of this time of unprecedented expansion 

of the educational system, the enormous financial investments in schools and for 

pointing out priority areas of educational expenditure. 

A review of the previous studies revealed that variables like numerical 

reasoning, ability to use symbols, spatial ability, abstract reasoning, inductive 

reasoning, deductive reasoning, problem solving ability, creativity, mathematics 

interest, self-concept, attitude towards $mathematics, attitude towards academic 

work, mathematics anxiety, achievement motivation etc. which can be labelled as 

psychological variables, are significant for achievement in mathematics. 

Achievement in mathematics is correlated with numerical reasoning (Patel5,1984; 

Dubey13,1987; Malinil" 1995), ability to use symbols (Malinil" 1995; Sumangalals, 

1995), spatial ability (Tracyl6, 1987; Waxman, et UP., 1996; Seokhoon & Bettyls, 

2000), abstract reasoning (Jainl9, 1979; Bhattacharya20, 1986; Sumangala15 1995), 

inductive reasoning (Malhotraz, 1982; Kumari6, 1985), deductive reasoning 

(Malhotra21,1982; Kumari6, 1985; Mathews22,1996), problem solving ability (Das23, 

1978; Montague, et aP4., 1992; Lawson .& Chinnappan25, 1994), creativity 

(PaniCker26, 1979; TulP', 1985; Ronna & George28, 1999) and anxiety 

(Somasundaramm, 1980; Hadfield, et UP., 1992; Patel31, 1997) are some of such 

studies. Studies conducted on the relationship of achievement in mathematics 

with self-concept, attitude towards mathematics, attitude towards academic work, 

anxiety and achievement motivation have rendered conflicting results. The 

review of studies also revealed that studies relating achievement in mathematics 

with interest, inductive reasoning and deductive reasoning are very few. 

Thus the above cited psychological variables are of much concern to all 

those who work with mathematics education. Though the nature of relationship 
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of some of these variables with achievement in mathematics had been studied 

individually by many researchers, but an endeavour to examine the influence of 

the psychological variables collectively on achievement in mathematics is 

practically lacking. Hence the investigator made an attempt to find out the 

influence or contribution of a select set of psychological variables to achievement 

in mathematics and hence to idenhfy the significant predictors of it. The 

investigator also thinks that these psychological variables are interacting with one 

another and hence they have combined influence on the achievement in 

mathematics. If adequately understood, these psychological variables can be used 

to predict the achievement in mathematics from a select set of psychological 

variables. Getting a clear picture about the psychological variables which are 

highly efficient in predicting achievement in mathematics and those which are 

comparatively less important, will help to enhance the insight of teachers and of 

others concerned with mathematics education. 

From a select set of psychological variables which are efficient to predict 

achievement in mathematics, it is possible to discern the specific combinations of 

variables which cause different levels of attainment in mathematics viz., high-, 

average- and low- achievers. This will enable one for a better understanding of 

the causes of varying levels of achievement in mathematics. As it is felt that the 

interrelation of the select psychological variables and their effect on achievement 

in mathematics vary between high-, average and low-achievers, it is necessary to 

find out the combination of the psychological variables that differentiate high-, 

average-, and low- achievers in the subject. The investigator hopes that once these 

psychological factor structures of high-, average- and low- achievers are 

identified, fhis will help to take up psychologically and educationally sound 

principles for facilitating achievement in mathematics. That is, it will help to 

adopt suitable measures such as fixing the expected level of objectives of 

mathematics learning to be achieved, choice of teaching-learning strategies, 



arrangement of curricular materials, preparation of resource materials for 

teaching - learning etc. in connection with the psychological set up of the pupils 

which may lead to the total improvement of the educational system. 

Hence, in the present study, the investigator made an indepth analysis 

with psychological variables as predictors of Achievement in Mathematics 

through different techniques. 

1.2 STATEMENT OF THE PROBLEM 

The problem for the present investigation is worded as "CERTAIN 

PSYCHOLOGICAL VARIABLES AS PREDICTORS OF ACHIEVEMENT IN 

MATHEMATICS OF SECONDARY SCHOOL PUPILS OF KERALA." 

1.3. DEFINITION OF KEY TERMS 

The key terms of the title are defined below for their operational meaning 

in the study and hence for a better perspective of the study. 

1.3.1. Psychological Variables 

Psychological Variables connote a set of cognitive and affective variables 

related to the thinking and feeling dimensions like aptitude, indcctive reasoning, 

deductive reasoning, problem solving ability, interest, attitude, anxiety etc. 

1.3.2 Predictors 

Predictors are the set of variables, the knowledge of which helps to predict 

or infer effectively the dependent or criterion variable of the study by means of 

statistical treatments. 

1.3.3. Achievement in Mathematics 

Achievement in Mathematics refers to the relative accomplishment or 

proficiency of performance in Mathematics as measured by a standardised test of 

Achievement in Mathematics. 
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1.3.4. Secondary School Pupils 

Secondary School Pupils stands for the pupils attending classes VIII, D( and 

X of the recognized High schools of Kerala. 

1.4. VARLABLES 

The study is designed with Achievement in Mathematics as the criterion 

(dependent) variable and the below listed sixteen psychological variables as 

predictor (independent) variables. 

The predictor (independent) variables of the study are the following: 

i) 

ii) 

iii) 

iv) 

v) 

vii) 

viii) 

ix) 

X) 

'4 
xii) 

xiii) 

xiv) 

xv) 

xvi) 

Numerical Reasoning 

Ability to use Symbols 

Spatial Ability 

Abstract Reasoning 

Inductive Reasoning 

Deductive Reasoning 

Problem Solving Ability in Mathematics 

Fluency 

Flexibility 

Originality 

Mathematics Interest 

Self-Concept in Mathematics 

Attitude towards Mathematics 

Attitude towards Academic Work 

Mathematics Anxiety 

Achievement Motivation in Mathematics 



1.5. OBJECTIVES 

The study was designed with the major objective viz., "to test for the ability 

of each select psychological variable in predicting sigruficantly Achievement in 

Mathematics of secondary school pupils and hence to identdy the significant 

predictors of Achievement in Mathematics." 

?he above major objective was tested by means of the following statistical 

procedures, the results of each of which led to the answering of the major 

objective of the study. 

i) Test of significance of the effect of each psychological variable on 

Achievement in Mathematics which indirectly indicates the possible 

relation of the psychological variables with Achievement in Mathematics 

and hence of the possible predictability. 

ii) Estimation of the relationship of each psychological variable with 

Achievement in Mathematics which suggests the extent of predictability of 

the psychological variables. 

iii) Identification of the significant psychological predictors of Achievement in 

Mathematics by regression analysis and thereby estimation of the 

predictive efficiency of the significant predictors in predicting 

Achievement in Mathematics. 

iv) Derivation of the linear discriminant functions in terms of the sigruhcant 

predictors and hence of their effectiveness in predicting group membership 

like High-, Average- and Low- Achievers in Mathematics. 

v) Identification of the factor structures of High-, Average- and Low- 

Achievers in Mathematics and thereby a comparison of the significant 

predictors' standing (in terms of factor loadings and communalities) in the 

three factor structures. 
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1.6. HYPOTHESES 

?he major hypothesis set for the present study was "Achievement in 

Mathematics of secondary school pupils can be signhcantly predicted by means 

of the select set of psychological variables." 

The major hypothesis was tested by framing the following hypotheses, the 

testing of each of which is analogous to the testing of the major hypothesis. 

i) Each select psychological variable has significant effect on Achievement in 

Mathematics. 

ii) Significant relationship exists between each psychological variable and 

Achievement in Mathematics. 

iii) Achievement in Mathematics can be significantly predicted by a 

combination of the predictor variables. 

iv) Group membership as High-, Average- and Low- Achievers in 
. . .  

Mathematics can be effectively predicted using linear -ant 

functions in terms of the significant predictor variables of Achievement in 

Mathematics. 

v) The position of significant predictors of Achievement in Mathematics in the 

psychological factor structure of the groups High-, Average- and Low- 

Achievers will be different in terms of factor loadings and hence of 

communalities. 

1.7. METHODOLOGY 

1.7.1. Sample 

The study was conducted on a final sample of 500 (consisting of 244 boys 

and 256 girls) secondary school pupils of Kerala. The sample was selected from 

12 secondary schools of six different districts of Kerala viz., Thiruvananthapuram, 
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Kollam, Thrissur, Malappuram, Kozhikode and Kannur by using stratified 

sampling technique. 

1.7.2 Tools 

The following are the tools that were.used to measure the variables of the 

study. 

ii) 

iii) 

iv) 

v) 

vi) 

vii) 

ix> 

X) 

xi) 

xii) 

xiii) 

xiv) 

xv) 

Test of Achievement in Mathematics (Constructed and Standardised by the 

investigator). 

Test of Numerical Reasoning (Sumangala and Malini, 1993). 

Test of Ability to use Symbols (Sumangala and Malini, 1993) 

Test of Spatial Ability (Sumangala and Malini, 1993). 

Test of Abstract Reasoning (Sumangala and Malini, 1993). 

Test of Inductive Reasoning (Constructed and Standardised by the 

investigator). 

Test of Deductive Reasoning (Constructed and Standardised by the 

investigator). 

Test of Problem Solving Ability in Mathematics (Sumangala and 

Vijayakumari, 1996). 

Test of Mathematical Creativity (Sumangala, 1993). 

Mathematics Interest Inventory (Sumangala and Vijayakumari, 1996). 

Scale of Self-Concept in Mathematics (Sumangala and Malini, 1993). 

Scale of Attitude towards Mathematics (Sumangala and Sunny, 1987). 

Scale of Attitude towards Academic Work (Constructed and Standardised 

by the investigator). 

Scale of Mathematics Anxiety (Sumangala and Malini, 1993). 

Scale of Achievement Motivation in Mathematics (Sumangala and 

Vijayakumari, 1996). 
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1.7.3. Statistical Techniques 

Major statistical techniques used in the analysis of data are the following: 

1. One-way Analysis of Variance. 

2. Pearson's Product Moment Coefficient of Correlation. 

3. Stepwise Regression Analysis. 

4. Discriminant Function Analysis. 

5. Factor Analysis. 

1.8. SCOPE OF THE STUDY 

The present study is on certain psychological variables as predictors of 

Achievement in Mathematics of secondary school pupils of Kerala. The 

relationship of Achievement in Mathematics with each of the sixteen 

psychological variables studied in terms of Pearson's r and its interpretations 

disclose the extent to which Achievement in Mathematics is determined by the 

above psychological variables. Stepwise regression analysis is used to identdy the 

significant predictor variables of Achievement in Mathematics from among the 

psychological variables. The coefficient of determination R2 was estimated to 

know the extent of predictive efficiency of the predictor variables. The multiple 

regression equation developed by the present study will help in the selection of 

pupils with high achievement in mathematics for courses which demand high 

ability in mathematics. This will also help the educators to identlfy pupils with 

low achievement in mathematics for giving compensatory education so that their 

difficulties in learning mathematics is ameliorated. 

The extent to which the High-, Average- and Low- Achievers in 

Mathematics can be differentiated using the above identified s i e c a n t  predictor 

variables was studied by developing the discriminant functions in terms of 

sigruficant predictors. Discriminant function analysis will also reveal the 

comparative role of significant predictors in effecting High-, Average- and Low- 
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Achievement in Mathematics. Further the psychological factor structure of High-, 

Average- and Low- Achievers in Mathematics was studied by factor analysis to 

expose the distinctive interaction of the psychological variables within the three 

achievement groups. Thus using different techniques the ability of each 

psychological variable in predicting Achievement in Mathematics of secondary 

school pupils is studied. 

The sample for the study is a representative group of secondary school 

pupils drawn by the stratified sampling technique from 12 secondary schools of 

different parts of Kerala. By these, the investigator hopes that the findings of the 

present study are valid and are generalizable to a considerable extent. 

1.9. LIMITATIONS OF THE STUDY 

Though considerable effort has been made to make the study generalizable 

and precise as possible, there are certain limitations. The occured limitations are 

the following. 

1. Eventhough the population of the present study comprise of all the 

secondary school pupils of Kerala, the sample for the study was confined 

to six districts of Kerala viz., Thiruvananthapuram, Kollam, Thrissur, 

Malappuram, Kozhikode and Kannur, for practical reasons. 

2. Though 'secondary school pupils' comprise of standards VIIT, D( and X, the 

study was limited to students of standard IX only assuming that it is the 

representative of the three standards. 

3. Though the study used the sample of standard IX pupils, the 'Test of 

Achievement in Mathematics' was prepared based on the content of 

standard Vm Mathematics so as to conduct the data collection during the 

initial phase of the academic year considering the convenience of both the 

investigator and of the authorities of select schools. 
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4. Only those psychological variables which the investigator found had a 

considerable influence on Achievement in Mathematics were selected as 

the predictor variables of Achievement in Mathematics. 

Inspite of the above limitations, the investigator hopes that the findings of 

the present study will yield valuable contributions to the theory and practice of 

education. 

1.10. ORGANIZATION OF THE REPORT 

The report of the study is organized in five chapters. 

Chapter 1 presents the need and significance of the study, statement of the 

problem, definition of key terms, variables, objectives, hypotheses, methodology, 

scope and limitations of the study. 

Chapter 11 presents a detailed review of studies on the relation of select 

psychological variables with academic achievement. 

Chapter III presents the methodology used for the study in detail. This 

chapter comprises description of variables, tools used for the collection of data, 

sample used, data collection procedure and the statistical techniques used for the 

analysis. 

Chapter IV deals with the analysis of the data in detail. Apart from the 

hypotheses and preliminary statistical analysis of the data, this chapter presents 

the results of one-way analysis of variance, correlational analysis, multiple 

regression analysis, discriminant function analysis and factor analysis. Major 

findings of the study are summated at the end along with txinability of hypotheses 

set for the study. 

Chapter V deals with the major findings, conclusions drawn, educational 

implications of the findings and suggestions for further research in the area. 
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CHAPTER I1 

REVIEW OF RELATED LITERATURE 

*:* Psychological Variables and 
Academic Achievement 

*:* Trend Report 



W of literature related to the area of investigation is a significant 

essential part of any research work as this serves multiple 

purposes like knowing what others have learned from similar research problems, 

elimination of the duplication of the research, guidance regarding the definition 

and sigruficance of research problems, formation of appropriate hypotheses and 

provision of helpful suggestions for sigruficant investigations. 

The present investigation is an attempt to study some psychological 

variables as predictors of Achievement in Mathematics of secondary school pupils 

of Kerala. The investigator has therefore made a review of the studies in the area. 

of academic achievement in relation with the select psychological variables. The 

reviewed studies are presented in this chapter for their details and findings under 

the heading viz., Psychological variables and Academic Achievement. 

21. PSYCHOLOGICAL VARIABLES AND ACADEMIC ACHIEVEMENT 

Based on the psychological variables, selected for the study, studies are 

presented under nine headings viz., 

1. Aptitudinal Variables and Academic Achievement. 

2. Inductive-Deductive Reasoning and Academic Achievement. 

3. Problem Solving Ability and Academic Achievement. 

4. Creativity and Academic Achievement 

5. Interest and Academic Achievement . 

6. Self-Concept and Academic Achievement 



7. Attitudinal Variables and Academic Achievement 

8. Anxiety and Academic Achievement. 

9. Achievement Motivation and Academic Achievement. 

21.1. Aptitudinal Variables and Academic Achievement 

An aptitude is a combination of characteristics indicative of an individual's 

capacity to acquire some specific knowledge, skill or organised responses such as 

the ability to speak a language, to become a musician, to do mechanical work etc. 

According to Brown1 (1976) mathematical aptitude is a set of interrelated skillsI 

abilities and characteristics basically inherent and that enable an individual to 

acquire better mathematical skills. As such mathematics aptitude of an individual 

means the potential ability of that person to deal with mathematical abstracts and 

to engage successfully in mathematical activities that involve numerical ability, 

numerical reasoning, ability to use symbols, spatial ability and abstract reasoning. 

Studies which explored the relation between aptitudinal -variables 

(Numerical Reasoning, Ability to use Symbols, Spatial Ability and Abstract 

Reasoning) and academic achievement are presented below with the relevant 

findings of each. 

Jain2 (1979) carried out a study on significant correlates of high school 

failures in mathematics and EnglishI and found that abilities like abstract 

reasoning and numerical ability play a vital role in the learning of mathematics. 

Katiyar3 (1979) conducted a study on the five cognitive functions viz., 

abstract reasoning, numerical reasoning,, numerical ability, space relations and 

substitution of symbols in relation to achievement in mathematics using a sample 

of 600 boys and 600 girls. The factor loadings obtained after factor analysis 

suggested that numerical reasoning and numerical ability occupies prominent 



place among the five cognitive functions in contributing to achievement in 

mathematics. 

Pil.lai4 (1981) studied sex differences in certain personality and aptitudinal 

dimensions related to science achievement and found that aptitudinal variables 

such as number series, science information, formulation, spatial ability, verbal 

comprehension and interpretation are significantly related with science 

achievement for both the sex groups viz., boys and girls. 

Consuegraj (1982) in a study of gdted children reported that the obvious 

characteristics of the gifted in mathematics are propensity towards quantitative 

relationships and the use of numbers and that g&ed pupils are capable of abstract 

thinking. 

Singh6 (1983) examined the relation of memory, symbolic representation 

and some other mental abilities with achievement in chemistry, using a sample of 

400 B.& students, male and female from the eastern districts of Uttar Pradesh and 

found that memory, symbolic representation and reasoning ability have positive 

influence on the students' achievements in chemistry at graduation leveL 

Pate17 (1984) studied mathematics achievement in the context of some 

cognitive and affective variables and obtained that among the five cognitive 

functions studied in relation to mathematics achievement, numerical reasoning 

and numerical ability occupy the prominent place. 

Mehrd (1985) found that the multiple correlations of science aptitude, 

abstract reasoning and numerical ability with science achievement (for the three 

science subjects) are sigrulicant at 0.01 level. 

Bhattacharyats9 (1986) study revealed that abstract reasoning and 

mathematics achievement are positively correlated. 



Dubeylo (1987) studied the factorial nature of numerical aptitude and its 

bearing on mathematical learning. The study suggested that numerical reasoning 

and numerical ability are best predictors of achievement in mathematics. 

Tracyll (1987) studied the relationship of toy playing habits, spatial abilities 

and science and mathematics achievement of children. Results indicated that 

males exhibit superior spatial skills and maintained greater science and 

mathematics achievement scores than females. 

Budhevl' (1990) in a study on the effect of cognitive variables on 

achievement in mathematics found that achievement in mathematics is affected 

by mathematics aptitude. 

Monson and Fukui13 (1991) put forward some identifiable characteristics of 

gifted children for regular classroom teachers. The cognitive characteristics 

include ability to manipulate abstract symbol system and ability to generate 

ori@ ideas. Intellectually g t e d  children are found to have high level of 

abstract thinking when compared with their peers. 

Bastecki and Berry1-' (1992) examined the effect of spatial ability level on 

the achievement of dental hygiene students using a sample of 43 first term 

students enrolled full time at a university school of dental medicine and found 

that subjects who demonstrated higher spatial ability skills obtained greater 

educational outcomes. 

Study of Dubey and Vijayak~mar'~ (1992) using a sample of 300 class X 

male students found that numerical reasoning and numerical facility are most 

important for predicting performance in algebra. 

Boyd76 (1993) reviewed studies conducted in the area of Nedness and 

concluded that better performance of males is a result of their higher spatial 

abilities. 



A study of Gustin and Corazzal7 (1994) revealed that verbal and 

mathematical reasoning ability are the most powerful predictors of success in 

accelerated secondary science courses. 

Study done by Malini'8 (1995) using a stratified sample of 703 (329 boys 

and 374 girls) secondary school pupils revealed that (i) real relationship exists 

between the variables numerical reasoning and achievement in mathematics for 

both boys and girls (ii) substantial relationship exists between the variables ability 

to use symbols and achievement in mathematics for both boys and girls (iii) low 

relationship exists between the variables spatial ability and achievement in 

mathematics for both boys and girls and (iv) marked relationship exists between 

abstract reasoning and achievement in mathematics for both boys and g&. 

Sumangala19 (1995) carried out a study with a stratified sample of 750 

students of standard IX drawn from 20 schools of five revenue districts of Kerala 

and found that the variables mathematics aptitude and its components viz., 

numerical ability, numerical reasoning, ability to use symbols, spatial ability and 

abstract reasoning discriminate signihcantly between high- and low- achievers in 

mathematics. It was also found that the relationship of mathematics aptitude and 

its components with achievement in mathematics is significant and positive. 

Waxman, et (1996) conducted a study using a sample of 284 children 

studying in pre-school or kindergarten who were advanced in mathematics and 

found that spatial reasoning is closely related to their mathematics reasoning. 

Babylatha21 (1997) conducted a study using a proportionate stratified 

random sample of 540 students of standard VIII and revealed that (i) correlation 

between spatial ability and biology achievement is positive and significant at 0.01 

level (ii) correlation between abstract reasoning and biology achievement is 

positive and signhcant at 0.01 level. 
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Goelz (1997) studied various learning problems related to arithmetic 

difficulties by using 300 children of standards I to II in rural and urban multigrade 

schools, who had poor academic achievement in mathematics and their IQ ranged 

from 90 to 120. The investigator found that syrnbol association problems, symbol 

confusion etc. are the problems related to arithmetic difficulties. 

Seokhoon and Betty23 (2000) investigated the nature of spatial ability as 

measured by four instruments based on spatial orientation and visualization, and 

its relationship to the mathematical performance of elementary school pupils 

using a sample of 127 elementary school students (72 boys and 55 girls) aged 10 to 

l1 years. Results indicated a positive relationship between spatial ability and 

mathematical performance. 

21.2 Inductive - Deductive Reasoning and Academic Achievement 

The term reasoning refers to the human capacity for drawing conclusions 

or making inferences on the basis of known or assumed facts, in accordance with 

rational rules or principles. In inductive reasoning the individual is presented 

with a set of elements and the task is to induce the rule structure relating the 

elements so that the pattern can be completed or extended. But in deductive 

reasoning we proceed from the general conclusions to the particular and from the 

~l-hole to its parts. 

Relation between inductive-deductive reasoning and achievement is a 

rarely touched area of investigation. Hence only very few studies are reported as 

found by the review. Some studies available on the relation between inductive- 

deductive reasoning and achievement are presented below with the relevant 

findings of each. 

Mahotraa (1982) made a study on a sample of 120 boys and 120 girls in the 

age group of 11 to 13 years and found that (i) in case of deductive reasoning, there 



is significant correlation between the test scores of ability measures and linear 

syllogistic reasoning measure. The high ability group of students solved 

problems faster, thus indicating faster speed of information processing as 

compared to the low ability group of subjects (ii) in the case of inductive 

reasoning phase, the higher ability group required fewer patterns of internal 

representations, performing at a faster speed of information processing in 

reaching a solution to the problem in comparison with that of the low-ability 

group of children. 

The objective of the study conducted by KumariL5 (1985) was to analyse the 

effectiveness of inductive and deductive strategies on achievement. The study 

revealed that inductive and deductive strategies are equally effective for students' 

achievement. 

Niaz'6 (1993) investigated the reasoning strategies of students in solving 

chemistry problems as a function of developmental level, functional M-capacity 

and disembedding ability and found that students who scored higher on 

cognitive predictor variables not only have a better chance of solving chemistry 

problems but also demonstrated greater understanding and used reasoning 

strategies indicative of explicit problem solving procedures based on the 

hypothetico-deductive method. 

Study done by SinglP (1994) on a sample of 350 class XI students of three 

randomly selected intermediate colleges of Uttar kadesh (104 science and 246 art 

students) revealed that inductive thinking model is more effective compared to 

traditional method in terms of achievement in economics. 

Watters and English28 (1995) measured children's (N=182) competence at 

syllogistic reasoning and in solving a series of problems requiring inductive 

reasoning and reported that syllogistic reasoning and inductive reasoning are 

significantly correlated with both simultaneous and successive synthesis. 



Klauer'ss (1996) study on 174 elementary school students supported the 

hypothesis that training in an inductive strategy would enhance performance on 

tests measuring fluid intelligence, support learning school relevant declarative 

knowledge and improve problem solving. 

Mathews3O (1996) showed that students with styles of learning favcrh~g a 

deemphasis on human relationships and an emphasis on deductive thinking rated 

themselves higher academically than did their peers with other styles of learning 

and that students who were people-oriented had the lowest overall academic self 

assessment. 

Kral3' (1997) conducted a three year study of control and experimental 

groups using a pre-test and post-test design and included results of the American 

College Test and specially designed questionnaire. Results indicated that the 

hypothetical deductive reasoning pattern can be embedded into and successfully 

transferred across various curricula with a measurable improvement both in 

reasoning and subject matter achievement. 

21.3. Problem Solving Ability and Academic Achievement 

Problem solving refers to an ability which uses the cognitive 

representations of prior experience and current situation to derive a conclusion. 

That is, it is a high order ability requiring abilities like Analysis, Synthesis and 

Evaluation. 

Very few studies have been found reported on the relation between 

problem solving ability and academic achievement. Some of the studies are 

abstracted below with relevant findings of each. 

Das32 (1978) conducted a study on certain cognitive correlates of 

mathematics achievement and found that verbal, numerical and problem solving 

abilities have influence on mathematics achievement. 



Consuegras (1982) carried out a study on giftedness and found that g&ed 

pupils have advance mental abilities and unusual abilities to solve problems. 

Caballos and Esteban33 (1988) in their study, an International Study Skills 

Inventory (ISSI) and a non-verbal cognitive problem solving inventory were 

administered to 197 high school students. Academic success and successful 

problem solving strategies are found to correlate with specific responses of ISSI. 

Haridasan"' (1989) found that there exists signrficant mean difference in 

problem solving ability of biological science between high-, average- and low- 

achievers in biology. 

Monson and FukuG3 (1991) reported that intellectually w e d  children have 

high level of planning and problem solving ability compared to their peers. 

Montague, et aL35 (1991) conducted a study on 60 eighth grade students 

and found differences among students who were low, average and high achieving 

on their knowledge of mathematical problem solving strategies, and knowledge, 

use and control of problem representation strategies. 

Hembree36 (1992) integrated the results of 487 reports by meta-analysis to 

study characteristics of problem solvers, conditions for harder and easier 

problems, effects of different instructional methods and classroom related 

conditions on problem solving performance. It was found that problem solving is 

positively related to measures of basic skills. 

Montague and A ~ p l e g a t e ~ ~  (1993) examtrled the verbalizations of 90 middle 

school students as they thought aloud while solving mathematical word problems 

and reported that average achievers are less strategic in approaching 

mathematical problem sohring than gifted students. 
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Byrnes and Takahira's38 (1994) study on a sample of 40 high school 

students on the mathematics subtest of the Scholastic Aptitude Test supported the 

prediction that successful students would be better at defining problems, 

assembling strategies and avoiding computational errors. 

Lawson and Chinnappan39 (1994) compared the problem solving 

performance of high-achieving and low-achieving 11th grade students during 

solution of geometry problems using a think aloud procedure. Detailed analysis 

of problem solving protocols indicated that high-achieving students not only 

accessed a greater body of geometrical knowledge but also used that knowledge 

more effectively. 

21.4. Creativity and Academic Achievement 

According to Jones40 (1972), creativity is 'a combination of flexibility, 
3 

originality and sensitivity to ideas which enables the thinker to break away from 

usual sequences of thoughts into different and productive sequences, the result of 

which gives satisfaction to himself and possibly to others.' The term mathematical 

creativity stands for various aspects of divergent thinking ability estimated 

through its accepted characteristics such as fluency, flexibility and originality as 

measured by a comprehensive test of creativity. 

A number of studies have been conducted in this area and some of these 

are presented below for the findings relating with academic achievement. 

Dhaliwal and Saini41 (1976) investigated the relationship of creativity with 

over and under academic achievement using a sample of 118 boys of urban high 

schools and found that achievement of students in EnglishI geography and history 

are positively and sigruficantly related with their fluency and flexibility scores 

whereas achievement in Hindi is related to the originality score. 
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Panicke+' (1979) in the study 'creativity as a correlate of achievement in 

mathematics of secondary school students' found significant relationship between 

achievement in mathematics and creativity. 

Ashad3 (1980) studied the relation between creativity and academic 

achievement of high school students using a sample of 800 students with equal 

number of boys and girls and found that there is positive and significant 

relationship between creativity and achievement scores of boys and girls. 

Study conducted by GakharW (1985) using a sample of 170 standard D( 

students revealed that there is sigruficant correlation between creativity and 

achievement in mathematics. 

Tuli45 (1985) carried out a study using a sample of 439 class D( students and 

found that mathematical creativity is significantly related to achievement in 

mathematics. 

Study done by MaIh1i4~ (1990) revealed that the main effect of mathematical 

creativity on achievement in mathematics is significant at 0.01 level. 

Carroll and HowiesonJ7 (1991) carried out a study using a sample of 48 

seventh grade children and obtained that on some measures of mathematics, 

highest scores were achieved by the high creativity group. 

Subramoniyam and Remade* (1991) reported that there exists sigruficant 

relation between the variables creativity and academic achievement. 

Bhawalka~?g (1992) studied the relationship of scientific creativity with 

achievement in mathematics and academic achievement separately by using a 

sample of 663 students of classes IX and X from six schools situated in Ujjain, 

Mhow and Indore and found that students with high academic achievement and 

high achievement in mathematics possesshigh scientific creativity. 



Xond&!s= ji992j stuciy wiih a sample of 48 students of class t? drawn 

from the &wls situated in semi urban area obtained that the correlation between 

xi-uevement aid creativity score is the highest in case of medium achiever and 

the lowest in case of low achiever. The high achievers are not so much creative as 

medium achievers. 

Padhi" (1992) in a study to estimate the relationship among classroom 

environment, creativity, academic selfconcept and academic achievement found 

that the components of creativity to be high level predictors of academic 

achievement. 

Kim" (1993) in 'an investigation of the extent to which performance in 

selected measures of creativity is related to school achievement' found low 

relation between measures of creativity and school achievement. 

Interaction effect of creativity, attitude towards problem solving and social 

position on the achievement in mathematics of secondary school pupils was the 

subject of investigation by Thampuratti53 (1994). It was found that the main effect 

of creativity on achievement in mathematics is significant at 0.01 level. 

Signrficant difference exists in the mean scores of achievement in mathematics 

between the three group pairs of creativity viz., high-, average- and low- creative 

groups. 

Bawa and Kaura (1995) conducted a study (i) to determine the relationship 

of the dimensions of creativity with the subjectwise academic achievement of 

male and female subjects (ii) to study the relationship of composite creativity with 

the subjectwise academic achievement of male and female subjects and (iii) to 

study the effect of creativity on the prediction of subjectwise academic 

achievement of male and female subjects and the total sample. The sample 

consisted of 600 class X students drawn from 30 high and higher secondary 
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schools of Patiala district. The major findings are (i) in case of males, there is a 

significant positive correlation between all the four measures of aeativity and 

achievement in all the school subjects except social studies. As regards female 

students, there is significant positive correlation between all the four measures of 

creativity and their academic achievement (ii) prediction of academic achievement 

in school subjects is quite reliable if it is made on the basis of measures of 

creativity in case of males, females or total sample. 

Kapoor5 (1996) studied the creative thinking ability of high school pupils 

of Arunachal Pradesh in relation to their sex and academic achievement using a 

sample of 300 pupils consisting of 110 tribal and 190 non-tribal pupils and found 

that there is no difference in the mean scores of creativity of high- and low- 

achievers. 

RajyalakshmiN (1996) studied the correlation between creativity and 

achievement in biology using a sample of 200 high school students (96 boys and 

104 girls) from six schools in Puri and Ganjan districts of Orissa and f&d that 

correlations between the measures of fluency, flexibility and originality and 

achievement in biology are not signhcant. 

Chaturvedi57 (1997) conducted a study on a sample of 1130 tribal students 

of class XTI drawn from 12 tribal schools (740 boys and 390 girls) and found that 

the high and low creative tribal boys and girls significantly differ on their 

scholastic achievement. 

The extent of relationship between creativity and academic achievement on 

a sample of 595 students (335 urban and 260 rural) from 19 primary schools of 

Bhopal division studying in class V was examined by Khare and Grew* (1997) 

and found that the coefficients of correlation between aeativity and academic 

achievements of students studying in urban and rural primary schools are 

significant. 



Objectives of the study done by Rani59 (1997) was (i) to find the relation of 

different levels of creativity-high-, average- and low- with achievement in English 

(ii) to study the relationship between the components of creativity and 

achievement in English Results indicated that (i) there is no signifiwt relation 

between levels of creativity and achievement in English (ii) there is s i w c a n t  

relationship between learning English and the traits of creativity viz., fluency, 

flexibility and originality. 

'Creativity in relation to achievement in Malayalam of secondary school 

students' was conducted by Sunitha60 (1997) on a sample of 500 secondary school 

pupils and reported that (i) there exists a real, positive and substantial 

relationship between the variables creativity and achievement in Malayalam (ii) 

high- and average-achievers in Malayalam differ significantly in creativity and its 

subcomponents fluency, flexibility and originality at 0.01 level (iii) high- and low- 

achievers in Malayalam differ significantly in creativity and its subcomponents 

fluency, flexibility and originality at 0.01 level (iv) average- and low- achievers in 

Malayalam do not differ significantly in creativity but differ sigmficantly only in 

fluency at 0.05 level. 

Behera61 (1998) found that level of academic achievement had sigruficant 

effect on all the components of creativity and total creativity. The relationship 

between achievement and creativity is found to be significant in the cases of high 

achievers and central school students but negligible in cases of low achievers and 

state school students. 

Ronna and George6* (1999) conducted a study using 99 under graduates 

and reported that flexible combination ability is more important to achievement in 

mathematics and English than natural science or social science. 



21.5. Interest and Academic Achievement 

Interest is a type of feeling experience, which might be called 

'worthwhileness' associated with attention to an object, or course of action; an 

element or item in an individual's make up, either congenital or acquired, because 

of which he tends to have this feeling of 'worthwhileness' in connection with 

certain objects or matters relating to a particular field of knowledge. 

Some studies on the relation between interest and academic achievement 

are abstracted below with relevant findings. 

BaIasubrahmaniam and Visveswara63 (1970) reported that among other 

factors, interests of the students to study English is a s ighcant  factor that affect 

the performance of the pupil. 

Results of Pathak'sa (1974) study suggested that high-achievers and low- 

achievers do not differ si@cantly in their interest patterns. 

Lalithamma6 (1975) conducted a study on some factors affecting 

achievement of secondary school pupils in mathematics and reported that 

achievement in mathematics is positively correlated to interest in mathematics. 

Vishnoi66 (1977) made a study on 184 male students belonging to different 

intermediate colleges in Allahabad Mwcipal Corporation and reported that 

academic achievement of high- and low- achievers have no relationship with the 

area of interest except in literary activities. 

Sreek~maran~~ (1981) carried out a study using a sample of 582 standard D< 

pupils and obtained that positive neghgible relationship exists between science 

interest and achievement in biology for the total and subsamples based on sex and 

locale. 



Varghesea (1986) investigated the relationship between science interest, 

attitude towards science and achievement in chemistry of secondary school pupils 

of Kerala. The study revealed that there is significant difference (at 0.01 level) in 

science interest between high and low achievement groups. 

Study done by Sujatha69 (1987) on a stratified random sample of 568 

standard D( students of Emakulam district revealed that the relationship between 

science interest and biology achievement is positive and sigrhcant at 0.01 level. 

Prameela" (1993) carried out a study using a sample of 502 students of 

standard IX and found that significant relationship exists between the criterion 

variable achievement in physics and science interest. 

Gatoor71 (1994) found that there exists - sigruficant relationship between 

science interest and science achievement for the total sample and for subsamples 

based on sex and locale. 

21.6 Self-Concept and Academic Achievement 

Glf-concept is the individual's evaluation of himself; the appraisal of the 

self by the individual himself. The view of selfconcept as a component of two 

elements viz., self-image and self-evaluation, places the self-concept within the 

field of attitude study. 

Studies exploring the relation between selfconcept and academic 

achievement are abstracted below with relevant findings. 

Goswami72 (1980) found that positive and significant correlation exists 

between global self-concept and scholastic achievement. This relationship is 

positive and significant for male-female and urban-rural adolescents. 



Pal, et a1.n (1985) conducted a study using a sample of 240 higher 

secon* school students and concluded that high scholastic achievers possess 

high se l f -amqt  in cuinparhn to low achievers. 

Hashain and Panwari4 (1989) in a study to find the effect of levels of 

academic adiiwement and scbd  backgrod  on self-concept by AhTOVA 

obtained that high, average and low academic groups differ significantly in their 

mean self concept scores and that academic achievement is negatively related to 

self-concept. 

BevliE (1990) conducted a study on a sample of 664 school going children 

in Delhi ranging in age from 5l/2-11 years and studying in classes I, 11 and V. 

Results indicated that (i) higher the self-concept, higher the cognitive 

development is true only of the age group 5 l/2 to 6% The trend is reverse for the 

age group 9l/~11 years (ii) relation between self-concept and cognitive score is 

positive and highly sigruhcant in the case of 51/2 to 6l/2 years (iii) relation between 

self-concept and cognitive score is positive and insignificant in case of 61/2 to W2 

years and (iv) relation between selfconcept and cognitive score is negative in case 

of 9l/2-11 years. 

Muralidharan76 (1990) studied the relationship between parent child 

relationship and academic achievement in a sample of 664 school going children 

in Delhi, studying in classes I, 11 and V. It was found that the relationship 

between self-concept and school achievement reaches the level of sigruficance 

only in the younger age group. 

Wheat, et (1991) in their study concluded that prior achievement, self- 

concept in mathematics, perception of the mathematics teachers,age, high school 

grades in trigonometry analysis and gender are predictors of success in college 

algebra. 



Mishra's78 (1992) study on a sample of 88 Oriya male students of class D( 

and X revealed that the relation between academic achievement and self-concept 

is not significant. 

Payne79 (1992) examined the effects of the variable academic selfconcept 

on the verbal and mathen~atics scholastic aptitude test scores of approximately 

300 black high school seniors and reported that academic selfconcept had 

significant positive effects on mathematics scores. 

Williamsa) (1992) assessect the influence of selfconcept on student test 

performance across four subject matter areas viz., English, mathematics, reading 

and sciei~ce using a sample of 217 public high school students in northern 

Oklahoma and found that self-concept contribute students' academic achievement 

and students' performance is uniformly affected by self-concept across all four 

academic areas. 

Wongsl (1992) investigated the relationship of self-concep t and 

n~athematics achievement using a sample of 1766 Hongkong students in grades 7- 

13 and found that achievement is closely related to academic and non-academic 

self-concepts. 

Danielg2 (1993) examined relationships among achievement related 

expectancies, academic self-concept and mathematics performance. The study 

revealed that students with higher academic selfconcept earn sigruficantly higher 

mathematics grades. 

Krishnakumd3 (1993) in an attempt to study the interaction effect of some 

affective variables on achievement in mathematics of secondary school pupils of 

Kerala got low correlation (r=0.26) between self-concept in mathematics and 

mathematics achievement and hence found that only 6.8 percent of variance in the 

achievement in mathematics is accounted by self-concept in mathematics. 



Prameela70 (1993) carried out a study using a sample of 502 students of 

standard D( and found no significant relationship between achievement in physics 

and selfconcept. 

Rangaypaa (1994) studied the effectiveness of various levels of self-concept 

on achievement in mathematics with a sample of 1000 students studying in class 

VII which was selected from the schools of Bangalore urban and rural districts 

and found (i) significant difference in the achievement of students of class VII in 

mathematics of high, normal and low self-concept groups (ii) students of class V11 

of high self-concept group perform better in mathematics than sldents of normal 

self-concept group (iii) significant difference in achievement between high and 

low selfco~cept groups (iv) stude~ts cf class VD of normal self-ccncept goup 

perform better in mathematics than students of low self-concept group (v) 

students of class W of high self-concept group perform better in mathematics 

than students of low self-concept group. 

Study of Sujatha85 (1994) on a sample of 640 standard IX students revealed 

that the variable selfconcept has no significant effect on achievement in biology. 

Evans and Goohan86 (1995) studied the factors behind children's learning 

difficulties in mathematics based on three kinds of characteristics viz., 

characteristics of the child, of the teacher/teaching method, and of the academic 

subject. They found that perceived under achievement is mainly of poor self 

image. 

A study carried out by Sumangala19 (1995) with a sample of 750 students of 

standard IX drawn from 20 schools of five revenue districts of Kerala found that 

self-concept is sigrufcantly related to achievement in mathematics. 

Tartre and FennemaS7 (1995) carried out a longitudinal study of 

mathematics achievement and gender of students (N=60) progressing from 6th to 



12th grade and found that there is positive correlation between achievement and 

confidence. 

A l P  (1996) conducted a study using a sample of 224 hockey players of 14 

universities of Uttar Pradesh and reported that self-concept is a predictor of high 

performance. The players who have achieved high level of performance scored 

higher on self-concept. 

Study done by Pal, et aLg9 (1996) on a sample of 326 students of grade IV, 

taken from five rural tribal schools in Raigarh and Thane districts of Maharashtra 

and one urban school in Mumbai revealed that self concept is significantly related 

to learning of mathematics. 

MinnalkodiW (1997) conducted a study with a sample of 900 students who 

had opted zoology as elective in standard XI in Cuddalore educational district 

and found sigruficant positive relationship between achievement scores and self- 

concept of students. 

The study 'self-concept of adolescents in relation to their academic 

achievement' conducted by Pandegl (1997) using a random sample of 200 students 

studying in the intermediate college of Kotdwara city, obtained that academic 

achievement and selfconcept are not si@cantly related. 

Sojourner and Kushner92 (1997) conducted a study using a sample of 1868 

African American students to examine school and non-school factors related to 

the educational attainment and found that self-concept is the strongest predictor 

of mathematics achievement. 

Relationship of academic self-concept with academic performance of 

distance learners at first degree level was studied by Anilkwnar93 (1998) and 



found that academic performance is significantly related with academic self- 

concept. 

Study carried out by Dubey and MishraN (1999) using a sample of 400 

students of standard Vm to X revealed that self-concept vaiables are less 

important predictors of academic success. 

Deshn~ukh~~ (2000) conducted a study using a sample of 832 students 

ranging in age from 16 to 20 years, studying in MIth standard in Amravati and 

found that hi$ and low self-concept groups do not differ sigruhcantly on 

academic achievement. 

21.7. Attitudinal Variables and Academic Achievement 

Attitudes are positive or negative feelings that an individual holds about 

objects, persons or ideas. Attitudes are generally regarded as enduring through 

modifiable by experience and or persuasion and as learned rather than innate. 

The degree or strength of a person's attitude may vary from extremely positive 

through a gradation to extremely negative. 

Under this section, studies on the attitudinal variables viz., Attitude 

towards Mathematics and Attitude towards Academic Work with academic 

achievement are presented with the major findings of each. 

21.7.1. Attitude towards Mathematics and Academic Achievement 

Reidesal and Burns% (1973) found a positive and substantial relationship 

between attitude towards mathematics and achievement in mathematics. 

The correlation of high school failures in mathematics and English with 

special reference to Jammu division was studied by Jain2 (1979) and found that 

attitude towards mathematics plays a vital role in the learning of mathematics. 



Study done by Mishra97 (1980) found no sigruficant relation between 

attitude towards mathematics and achievement in mathematics. 

Montague, et a1.35 (1991) conducted a study on 60 eighth grade students 

and found differences among students who were low, average and high achieving 

on their attitude towards mathematics. 

Relationship of attitude towards mathematics to mathematics performance 

was investigated by Thorndike98 (1991) using a sample of 722 male and 794 female 

students enrolled in public middle and hq$ school mathematics courses and 

found that attitude towards mathematics is a predictor of final mathematics 

course grade. 

Study done by Wongs1 (1992) on a sample of 1766 Hongkong students of 

grades 7-13 found that achievement is dosely related to attitude towards 

mathematics. 

h 9 9  (1994) carried out a study on a sample of 7935 eighth grade 13 year 

old mathematics students and reported that attitude towards mathematics can be 

reliably assessed as mathematics outcome. 

Sumangala19 (1995) studied the variables discriminating between high- and 

low- achievers in mathematics and found ha t  achievement in mathematics is 

related to attitude towards mathematics. 

Wangu and Thomasloo (1995) studied the attitude of students of class IX 

towards mathematics and assessed their achievement in it using a sample of 300 

students covering both boys and girls. The study found a significant positive 

correlation between the scores of attitude towards mathematics and achievement 

in mathematics for the total sample as well as for the subgroups. 



Carmenlol (1996) investigated the relationship between the mathematics 

attitude and mathematics achievement of over 32,000 Hispanic and Asian 

students and found most of the attitude variables as significant predictors of 

mathematics achievement. 

Pal, et (1996) analysed the structure of content and mathematics 

difficulties among primary students using a sample of 326 students of grade IV, 

taken from five rural tribal schools in Raigarh and Thane districts of Mdwashtra 

and one urban school in Mun~bai and found that attitude towards mathematics is 

significantly related to learning of mathematics. 

Kumarloz (1998) carried out a study on the relationship of attitude towards 

mathematics with achievement in mathematics and found attitude towards 

mathematics as positively and sigruhcant correlated with achievement in 

mathematics. It was also found that 'high attitude towards mathematics' group is 

s i e c a n t l y  superior in the achievement in mathematics in comparison to the 

'low attitude towards mathematics' group. 

21.7.2 Attitude towards Academic Work and Academic Achievement 

Studies exploring the relation of attitude towards academic work with 
, 

academic achievement are very few. Reviewed studies are abstracted below for 

their findings. 

Study carried out by Gopinathanlm (1981) found that attitude towards 

academic work has no influence on achievement in Malayalarn. 

'A study of certain personality variables which discriminates between high 

and low achievers in secondary school social studies' conducted by Rah.iman1o.i 

(1981) found that attitude towards academic work has no significant role in social 

studies achievement. 
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Nairlovl984) conducted a study using a sample of 1200 standard IX 

secondary school students of Ernakulam revenue district and reported that 

attitude towards academic work differ sigruficantly between over-, normal-, and 

under-achievers. 

The association of variables attitude towards education and achievement in 

Malayalam is found as significant for all the three intelligence groups and to all 

the subgroups based on sex and locale, in a study conducted by Baby106 (1987). 

Sreen~anunni~~~ (1987) studied the relationship of attitude towards 

education and achievement in Malayalam of socially advantaged and 

disadvantaged secondary school pupils md found signhcant relation between 

attitude towards education and achievement in Malayalam of socially advantaged 

and disadvantaged secondary school pupits. 

Some factors related to achievement in Malayalam language of secondary 

school pupils of Kerala state was investigated by Madhavan1°8 (1990) and found 

that there exists a significant correlation between attitude towards education and 

achieven~ent in Malayalam. 

NambiarlW (1990) conducted a comparative study of the relation of some 

psychological variables with academic achievement of institutionalized juvenile 

delinquents and normal clddren. The study indicated that there is no signzficant 

relation between attitude towards education and academic achievement in the 

case of both juvenile delinquents and normal children. 

Raj'1° (1991) carried out a study on some attitude variables discriminating 

between over, normal and under achievers in mathematics at secondary school 

level and found that the mean difference of the variable attitude towards 

education is significant between over, normal and under achievers in 

mathematics. 
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The relationship of attitude towards education and achievement 

motivation with social studies achievement in high school pupils was investigated 

by Rejaninl (1991) and obtained a significant relationship between attitude 

towards education and social studies achievement. 

Sreelathammal12 (1992) studied some affective correlates of achievement in 

secondary school biology and found that attitude towards education has no 

significant correlation with achievement in biology. 

Grisayl13 (1994) conducted a study on a stratified sample of 8000 students 

entering grade 6 and found that the variables positive expectations, school 

climate, opportunity to learn, time management, and discipline are highly 

correlated with student outcomes. 

Study of AnilkumarY3 (1998) examined the extent of dependence between 

academic performance and attitudes of distance learners towards distance 

education at first degree level and found that academic performance is 

significantly related to the attitude towards distance education. 

21.8. Anxiety and Academic Achievement 

Anxiety refers to the unpleasant feeling that accompanies individual's 

uncertainities about values and goals and their ability to meet them. When a 

stimulus situation contains elements which specifically arouse test or achievement 

anxiety, this increase in anxiety drive will lead to poorer performance in 

individuals who have test irrelevant anxiety responses in their response repertory. 

For individuals without such response tendencies, these stimulus elements will 

raise their general drive level and result in improved performance. The anxiety 

which leads to poorer performance is termed as debilitating anxiety and which 

raises the performance as facilitating anxiety. According to Grant1l4 (1973), in 



instructional situations the debilitating anxiety subscale has been shown to be 

more predictive of student performance than the facilitating anxiety subscale. 

Studies exploring the relation between anxiety and achievement are 

abstracted below with relevant findings. 

Study of Tewari and Rail15 (1976) revealed that (i) low achievers are 

significantly more anxious than high achievers (ii) anxiety is a differential 

personality correlate of low- and high- achievers (iii) there is a negative 

relationship between anxiety and students' achievement. 

A study by Somasundaram"6 (1980) on certain personality variables 

relating to over, normal and under achievement in mathematics revealed that out 

of sixteen personality variables studied, the variables test anxiety and general 

anxiety are sigdicant correlates of mathematics achievement. General anxiety 

and test anxiety were found to have negative correlation with mathematics 

achievement. 

Gangul~~ '~  (1981) studied anxiety and academic achievement and found 

that the mean achievement test score of the low anxiety group is slightly higher 

than that of high anxiety group, though the difference is not statistically 

sigruficant. 

Study carried out by SoodllS (1981) revealed that achievement anxiety 

correlates sigruficantly with academic achievement for the SC students. That is, 

students exhibiting a high level of achievement anxiety will tend to score low in 

academic achievement test. 

The result of Siddiqui and Akhtar'sUs (1983) study revealed that (i) anxiety 

and achievement are negatively related (ii) when inter group comparisons 

between means of anxiety scores of high, average and low achievers were made, 

the difference was found to be highly sigruficant. 



Vermala (1984) found that anxiety and school achievement are positively 

correlated. Subjects having high level of anxiety are found to be high achievers 

than subjects having low level of anxiety. 

Shekhar and Chaddha'~'2~ (1991) study revealed that average achievers are 

least anxious followed by high achievers and low achievers respectively. 

Study carried out by Gupta'z (1992) showed that anxiety is significantly 

but negatively correlated with academic achievement for the total sample, arts 

and science groups; boys and girls. 

Hadfield, et ~ 1 . ~ 2 3  (1992) conducted a study on a sample of 358 Navajo 

middle school students and found that mathematics anxiety and mathematics 

achievement are negatively correlated. 

WilliamssO (1992) assessed the influence of test anxiety on student test 

performance across four subject matter areas viz., English, mathematics, reading 

and science using a sample of 217 public high school students in northern 

Oklahoma and found that test anxiety contribute to student academic 

achievement and student performance is uniformly affected by test anxiety across 

all four academic areas. 

Study carried out by Singh and Brootal" (1995) with a sample of 60 

subjects who were selected from class X of a public school in north branch of 

Delhi revealed that there is significant negative relationship between test anxiety 

and perfom~ance. 

Trivedilz (1995) studied the anxiety level and academic achievement of 

undergraduate students with a sample of 270 students selected randomly from 

five colleges of Kutch district and found (i) a negative relationship between the 

anxiety levels and academic achievement among girls, students of commerce and 



arts streams, (ii) among boys and students of science stream, there exists a very 

low positive correlation between anxiety levels and academic achievement. 

Pate1126 (1996) examined the effect of general anxiety on the achievement in 

mathematics of secondary school students by using a sample of 293 secondary 

school students studying in class U( from Kaira district in Gujarat and found that 

the effect of general anxiety on the achievement in mathematics is sigruficant. 

Study conducted by Verma127 (1996) on a sample of 500 male students 

studying in class X in 10 secondary schools of Delhi reported that the main effect 

of test anxiety on academic performance of the students in English, mathematics, 

general science and social studies is s i w c a n t .  The study further revealed that 

students with low test anxiety score higher in these courses than students with 

high test anxiety. 

Jayasree118 (1997) studied test anxiety and academic achievement among 

students of standard IX and found that test anxiety is significantly and inversely 

related to academic achievement. 

PatellB (1997) studied the effect of test anxiety on the achievement in 

mathematics of secondary school students by using a sample of 393 secondary 

school students of class D( from Kheda district in Gujarat and found that low test 

anxiety group showed better performance in mathematics than the high test 

anxiety group. 

Study carried out by Rajathi, e t  a1.130 (2000) on a sample of 81 teacher 

trainees from a self-financing college of education (30 physical science students, 

29 biological science students, 13 mathematics students and 9 history students) 

revealed that anxiety has influence on achievement among the history and 

mathematics students. 



2.1.9. Achievement Motivation and Academic Achievement 

Achievement motivation is also referred to as the need for achievement. It 

is a major determinant of aspiration, effect and persistence when an individual 

expects that his performance wiU be evaluated in relation to some standard of 

excellence. The factors of ability and motivation are the prime ingredients in 

academic and intellectual accomplishments. 

Studies exploring the relation between achievement motivation and 

academic achievement are presented below with relevant findings of each. 

Christian131 (1979) carried out a study of fear of failure, hope of success, 

achievement motivation, anxiety and concern in girls and found that there is 

significant positive correlation between the n-achievement and students' academic 

performance at 0.01 level. 

Study carried out by (1980) reported that high achievers have higher 

n-achievement than those of average and low-achievers. The difference in the 

means of n-achievement between high and average; high and low and between 

average and low achievers are sigruficant at 0.01 level. 

A contrastive study of high and low- achievers in Malayalam with respect 

to some select cognitive and affective variables was conducted by Gopinathanl03 

(1981) and found that achievement motivation can differentiate high- achievers 

from low- achievers. 

A study of prejudices commonly found among secondary pupils and their 

repercussions on scholastic attainment, achievement motivation and social 

behaviour was carried out by Fa133 (1981) and found scholastic attainment to be 

negatively correlated with achievement motivation. 

Rajput13 (1984) conducted a study on academic achievement of students in 

mathematics in relation to intelligence and achievement motivation using a 



sample of 100 central school students and reported that in neutral classroom 

conditions, achievement of students in mathematics is not affected by their 

achievement motivation. 

Valsammal3j (1984) carried out a study on certain personality variables 

differentiating under-achievers, average and non-under achievers in biology and 

found that achievement motivation cannot differentiate under achievers from 

over and normal achievers. 

Narayananl" (1987) found that the relationship between achievement 

motivation and achievement in Hindi of socially advantaged and disadvantaged 

secondary school pupils are positive and highly significant. 

Sinhal" (1990) carried out a study using a sample of 400 high school 

students and reported that successful students showed higher academic 

motivation as compared to the failed students irrespective of sex. 

Bennett, et (1991) examined the effects of SQUARE ONE TV, a 

television series about mathematics aimed at 8 to 12 year old children on the 

problem solving behaviour of 240 fifth graders and found that motivation is 

closely related to arithmetic achievement. 

Reynolds and Herbertl3"1992) conducted a study to formulate a structural 

model of high school mathematics outcomes and reported that motivation had 

significant effect on mathematics outcomes. 

The study 'high school pupils' academic achievement motivation and their 

academic achievement' was carried out by Sundararajan and GnanagurulJo (1992) 

and reported that there is no significant relationship between academic 

achievement motivation and academic achievement. 



Prameela70 (1993) carried out a study using a sample of 502 students of 

standard IX and found significant relationship between the criterion variable 

achievement in physics and achievement motivation. 

Study conducted by Salimkumarl-" (1994) on a sample of 700 students 

studying in class IX of the secondary schools of Kerala state revealed that 

variation in achievement in biology is dependent upon the variation in 

achievement motivation to a low extent. 

Singh and Varma1J2 (1995) studied the effect of academic aspiration on 

scholastic success of class XI students and found that academic aspiration 

correlated positively with scholastic success of both rural and urban students and 

that this positive nature of correlation is statistically sigmficant. 

Varghese143 (1995) examined the factors which affect the learners' 

achievement of government and private aided schools in Kerala and found that 

aspiration of the child had a positive influence on learner's achievement. 

Study conducted by PramodlJ"l996) using a sample of 300 students (150 

boys and 150 girls) who were selected from class XI belonging to matriculation 

schools of Tamil Nadu through random sampling procedure found that 

achievement motivation is the most dominating influencing factor on academic 

performance. Canonical value indicated linear relationship between scholastic 

performance and achievement motivation. 

Mavi and Patell" (1997) studied the relationship between academic 

achievement and level of aspiration using a sample of 720 standard D( students of 

the age group 14 covering 525 tribal and 195 non tribals and found significant 

positive correlation between academic achievement and level of aspiration. 
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A study of higher secondary school students' achievement in zoology in 

relation to anxiety, achievement motivation and self concept was carried out by 

Minnalkodigl (1997) on a sample of 900 students who had opted zoology as 

elective in standard XI in Cuddalore educational district and found that there is 

significant positive relationship between achievement scores and achievement 

motivation of students. 

Study done by Rao and Raol" (1997) on a sample of 30 engineering college 

students and 30 arts and science college students of S.V. University Tirupati found 

that there is a positive correlation between achievement motivation and academic 

achievement. 

SarodelA7 (1999) studied the impact of socio-economic status, study habits 

and academic motivation on academic achievement of higher secondary students 

using a sample of 563 standard XII pupils and obtained that academic motivation 

has influence on academic achievement in case of arts and science students. 

Academic motivation has no influence on academic achievement in case of 

commerce students. 

2.2. TREND REPORT 

Inorder to have a closer idea of the nature of relationship in the studies the 

reviewed studies are tabulated as Table 1 for the nature of relationship in each. 



TABLE 1 

Studies Reviewed and the Nature of Relationship in Each 

Studies showing 
Relationship studied 

Sijyd3cant relation No relation 

A. Aptitudinal Variables with 1. Jain' (1 979) 
Academic Achievement 2. Ka tiyar-7 (1979) 

11. Budhevu (1990) 

12. Monson & Fukuil3 (1991) 

13. Bastecki & Berry1"1992) 

14. Dubey & Vijayakumat-15 
(1992) 

15. Boyd16 (1993) 

16. Gustin & CorazzaI7 
(1994) 

21. Goelz (1997) 

22. Seokhoon & Betty23 
(2000) 
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Studies showing 
Relationship studied 

Significant relation No relation 

B. Induc tive-Deductive 1. Malhotra2J (1982) 
Reasoning with Academic 
Achievement 2. Kumari2"1985) 

5. Watters & English28 
(1995) 

C. Problem Solving Ability with 1. Das32 (1978) 
Academic Achievement 

2. Consuegra5 (1982) 

5. Monson & FukUil3 (1991) 

6. Montague, et (1991) 

8. Montague & A ~ p l e g a t e ~ ~  
(1993) 

9. Byrnes & Takahira38 
(1 994) 

10. Lawson & Chinnap~an~~ 
(1994) 
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Studies showing 
Relationship studied 

Significant relation No relation 

D. Creativity with 1. 
Academic Achievement 

2. 

3. 

4. 

5. 

6. 

7. 

Dhaliwal & Saini-" 
(1 976) 

Panicker" (1979) 1. Kapoor (1996) 

(1980) 2. Rajyalakshmis (1976) 

GakhaF (1985) 3. Rani3 (1997) 

Tuli45 (1 985) 

Malini4"1 990) 

Carroll & 
H o w i e ~ o n ~ ~  (1991) 

Subramoniyam & 
Remadevim (1991) 

Bhawalkar" (1 992) 

Mondalm (l 992) 

Padhi" (1 992) 

Kim" (1993) 

Thampuratti53 
(1 994) 

Bawa & Kaur"J 
(1995) 

Chattmedis7 
(1997) 

Khare & GrewaIM 
(1997) 

Rani59 (1997) 

Sunitha60 (1997) 

Behera61 (1998) 

Ronna & George62 
(1999) 



Studies showing 
Relationship studied 

Significant relation No relation 

E. Interest with Academic 1. Balasubrahmaniam 1. Pathaka (1974) 
Achievement & Visveswara6" 2. VishnoiM) (1977) 

(1 970) 

F. Self-Concept with 
Academic 
Achievement 

2. Pal, et a1 .73 (1985) 1. M i ~ h r a ~ ~  (1992) 

Muralidharan76 4. Pandegl(1997) 
(1990) 

Wheat, et a1.n (1991) 
P a ~ n e ~ ~  (1992) 
W illiarns80 (l 992) 
Wongsl (1 992) 
Daniel82 (1 993) 
KrishnakumarS" 
(1993) 
Rangappas-' (1 994) 
Evans & Goodmans6 
(1 995) 
Sumangala19 (1 995) 
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Studies showing 
Relationship studied 

Signhcant relation No relation 

15. Tartre & Fernemas7 
(1 995) 

17. Pal, et a1.8"1996) 
18. Minnalkodiw (1997) 
19. Sojourner & 

Kushner9' (1997) 
20. Anilkumar93 (1 998) 
21. Dubey & Mishra94 

(1999) 
22. Deshm ukh95 (2000) 

Attitude towards 1. 
Mathematics with 
Academic 2. 
Achievement 3. 

Reidesal & Burns" 1. Mishra97 (1980) 
(1 973) 
Jain' (1979) 
Montague, et al.35 
(1991) 
Thorndike98 (1 991) 
Wong8' (1992) 
Ibe99 (1994) 
Sumangala19 (l 995) 
Wangu & Thornas100 
(1 995) 
Carmenlo1 (1996) 
Pal, et al.89 (1996) 
KumarlM (1 998) 

H. Attitude towards 1. Nairl0"l984) 1. Gopinathanl03 
Academic Work with 2. ~ a b y l ~  (1987) (1981) 
Academic 3. Sreemanunnil07 2. Rahimanla 
Achievement (1987) (1981) 

4. Madhavanlo8 (1990) 3. Nambiarlw 
(1990) 



Studies showing 
Relationship studied 

Significant relation No relation 

5. Rajno (1991) 4. SreelathammaHz 
(1992) 

I. Anxiety with 
Academic 
Achievement 

1. Tewari & Rain" 
(1 976) 

2. Somasundarm'1" 
(19SO) 

3. Gangulill7 (1981) 
4. Sood138 (1981) 
5. Siddiqui & Akhtar"' 

(1983) 
6. Verma120 (1 984) 
7. Shekhar & 

Chad dhal21(1991) 
8. Gupta'z (1992) 
9. Hadfield, et al."" 

(1 992) 
10. Williamsgo (1992) 
11. Singh & Brootal24 

(1995) 
12. Trivedil'5 (1995) 
13. PateP6 (1996) 
14. (1996) 
15. Jayasreel's (1997) 
16. PatellZ9 (1997) 
17. Rajathi, e t  al.'" (2000) 

J . Achievement 1. Christian131 (1979) 
Motivation with 2. Rail32 (1980) 
Academic 3. Gopinatha11103 (1981) 1. Rajput73-' (1984) 
Achievement 
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Studies showing 
Relationshp studied Significant No relation 

relation 

4. Fa133 (1981) 2. Valsammals (1984) 
5. Narayananl36 3. Sundararajan & 

(1987) Cnanagurul-lo (1 992) 
6. S i n l ~ a l ~ ~  (1990) 4. SarodelU (1999) 

8. Reynolds & 
HerberP9 (1992) 

11. Singh & VarmalJ2 
(1995) 

14. Mavi & Pate1145 
(1997) 

16. Rao & Raold6 
(1997) 

Studies reviewed and tabulated in Table 1 helped to arrive at the following. 

1. All the studies reviewed on the relation of Academic Achievement with 

Aptitudinal variables, Inductive-Deductive Reasoning and Problem 

Solving Ability indicated s ighcant  relationship suggesting the possibility 

of these three variables as significant predictors of Academic Achievement. 



2. In the area of Creativity, majority of studies showed significant relation 

with Academic Achievement. Only few studies showed no relation 

between Creativity and Achievement. As majority of the studies showed 

significant relation, Creativity can be considered as a facilitating factor of 

Achievement. 

3. Limited number of studies are available in the area of Interest and 

Academic Achievement. Among these, majority indicated positive 

relationship. 

4. Of the 26 studies reviewed by the investigator exploring the relation 

between Self-Concept and Academic Achievement, majority revealed 

positive relation. Only four studies showed no relation and only one 

showed negative relation. 

5. Studies relating to Attitudinal Variables and Academic Achevement are 

comparatively less. All the studies, except one, in the area of Attitude 

towards Mathematics and Achievement revealed significant relationship. 

In the case of Attitude towards Academic Work and Achievement, out of 

the 12 studies, four showed no relation and the remaining studies showed 

significant relation. 

6. Of the 17 studies reviewed under the area of Anxiety with Academic 

Achievement, majority of the studies showed negative relationship. Of the 

20 studies in the area of Achievement Motivation and Achievement, only 

four studies showed no relation between the variables where,as most of the 

remaining studies showed positive relation. 

2.3. CONCLUSION 

By the review of works related with the present study, the investigator 

found that a good number of studies were done in the area of Academic 

Achievement relating with the cognitive and non cognitive variables Aptitude, 



Creativity, Self-Concept, Anxiety and Achievement Motivation. But it was found 

that studies on the relation of variables like Inductive-Deductive Reasoning, 

Problen~ Solling Ability, Interest and Attitudinal Variables with Achievement are 

very few. It was also found that studies on the relation of the above variables 

with Achievement in Mathematics are limited. 

The review further found that eventhough the available studies are on the 

relation of either cognitive variables with Achievement or noncognitive variables 

with Achevement, comprehensive studies on the relation of both cognitive and 

noncognitive variables (psychological variables) with Achievement e-pecially in 

Mathematics are rare. Majority of the reviewed studies shows the relation of two 

GT three variables with Achievement at correlational 1evel.only. Also there is a 

lack of attempts to find the combined influence or predictive ability of a set of 

psychological variables using multivariate statistical techniques such as multiple 

regression analysis, discriminant function analysis and factor analysis. 

Eventhough there are a large number of studies on the relation of Creativity and 

Achievement, studies that focus on the relation of Achievement with the 

components of Creativity are rare. By considering all these the investigator makes 

humble attempt to estimate the predictive efficiency of select psychological 

variables and hence to i d e n q  the significant predictors of Achievement in 

Mathematics. The investigator thereby hopes that the present study may help the 

educators in understanding the significance and predictive ability of the select 

psychological valables in boosting Achievement in Mathematics. 
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CHAPTER I11 

M E T H O D O L O G Y  

*:* Variables 
*:* Tools Used 
-3 Sample 
*:* Data Collection Procedure 
-3 Scoring and Consolidation 
*:* Statistical Techniques Used for 

Analysis 



T he method followed it1 the conduct of an investigation is of utmost 

importance in deciding the validity of its findings. It is the strategy 

followed in collecting and analysing the data necessary for the solution of the 

problem. The method used in a study is dictated by the nature of the problem 

and the fype of data required for answering the questions posed by the problem. 

The method followed for the present study is described under six major 

headings viz., 

(i) Variables 

(ii) Tools used 

(iii) Sample 

(iv) Data collection procedure 

(v) Scoring and consolidation 

(vi) Statistical techniques used for analysis 

3.1. VARIABLES 

The study being a correlational one, two types of variables are involved 

viz., criterion or dependent and predictor or independent variables. The criterion 

(dependent) and predictor (independent) variables of the study are listed below 

with rationale for the selection of the particular predictor variables. 
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3.1.1. Criterion (dependent) Variable 

As the major objective of the study is to idenhfy the psychological variables 

which are capable of predicting significantly Achievement in Mathematics, the 

criterion or dependent variable of the study is Achievement in Mathematics. 

For the present study Achievement in Mathematics refers to the tangible 

accomplishment or proficiency of performance in secondary school Mathematics 

as measured by a standardised test of Achievement in Mathematics developed by 

the investigator. 

3.1.2. Predictor (independent) Variables 

As the major objective is to idenbfy the psychological variables capable of 

predicting significantly Achievement in Mathematics, the predictor or 

independent variables of the study are the psychological variables. The 

psychological variables used for the prediction purpose are: 

i) 

ii) 

iii) 

iv) 

v) 

vi> 
vii) 

viii) 

ix) 

X) 

xi) 

xii) 

xiii) 

Numerical Reasoning 

Ability to use Symbols 

Spatial Ability 

Abstract Reasoning 

Inductive Reasoning 

Deductive Reasoning 

Problem Solving Ability in Mathematics 

Fluency 

Flexibility 

Originality 

Mathematics Interest 

Self-Concept in Mathematics 

Attitude towards Mathematics 
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xiv) Attitude towards Academic Work 

xv) Mathematics Anxiety 

xvi) Achievement Motivation in Mathematics 

3.1.21 Rationale for the selection of the predictor (independent) variables in the 

study 

The predictor (independent) variables of the study were decided by an 

initial review of literature in the area of academic achievement. The literature 

suggested that academic achievement of a student is associated or linked with a 

number of variables of the dimensions like cognitive, affective, environmental, 

socio-familial etc. In the present study, the investigator gave prominence to the 

cognitive and affective dimensions, the areas in which a good number of studies 

were done and are the areas to be studied in depth. As the study intended to 

idenw the significant predictors with relative efficiency of each in predicting 

Achievement in Mathematics, the variables used are those which may have high 

relation with Achievement in Mathematics. 

Students enter school with some background characteristics and these 

influence their performance. Such characteristics constitute in a sense, the raw 

material in which the institution has to work and produce the required man 

power. Student's personal characteristics basically initiate performance either as 

short term or long term academic achievement. Student characteristics has a good 

deal in determining who would do what in the academic field and later in life. By 

the review of literature, the investigator found that Inductive Reasoning and 

Deductive Reasoning are two fundamental ways of reasoning (Greenol, 1978; 

Monroef 1990; Husen & Postlethwaite3, 1994) and hence they may possess high 

predictive ability of Achievement in Mathematics. Problem Solving Ability is a 

means of mathematics education as well as a result of education. As such it is a 

variable having high relation with Achievement in Mathematics (Consuegra4, 



1982; Monson & Fukui51991; Lawson & Chinnappanb, 1994 etc.). Mathematics 

Aptitude, which is the inherent potential of an individual to learn or work in the 

area of Mathematics, is another significant predictor of Achievement in 

Mathematics (Dubey7,1987; Budhev8,1990; Sumangalag, 1995) and is composed of 

several abilities like Numerical Ability, Numerical Reasoning, Ability to use 

Symbols, Spatial Ability and Abstract Reasoning (Lennon"), 1980; Minkell, 1996 

etc.). Hence each of these conlpnent abilities may be good predictors of 

Achievement in Mathematics. Mathematical Creativity is another variable having 

high relation ~ 4 t h  achievement as studied by many researchers (Tuhl2, 1985; 

Carroll & Ho~vieson'~, 1991; Ronna & GeorgelJ, 1999 etc.). Now there seems a 

trend to studv the nature of the relationship of the component characteristics of 

creativity viz., Fluency, Flexibility and Originality with academic achievement 

(Bawa Sr Kaurl5, 1995; Rani16, 1997; Ronna & George14, 1999) and hence the 

investigator hied this trend. Thus the cognitive variables viz., Numerical 

Reasoning, Ability to use Symbols, Spatial Ability, Abstract Reasoning, Inductive 

Reasoning, Deductive Reasoning, Roblem Solving Ability in Mathematics, 

Fluency,' Flexibility and Originality were selected for the study as predictors or 

independent variables. 

Affective variables occupy a position not less than that of the cognitive 

variables in effecting high Achievement in Mathematics. Attitudes, interests, 

anxiety, self-concept and achievement motivation are the key affective variables to 

the educative process which serve both as ends and as means. Depending on 

whether these are positively or negatively directed towards the educative process, 

these are considered to promote or inhibit student behaviour in the classroom, at 

home and in the peer groups and ultimately to learning and achievement. The 

investigator therefore decided to incorporate the affective variables like 

Mathematics Interest, Self-Concept in Mathematics, Attitude towards 

Mathematics, Attitude towards Academic Work, Mathematics Anxiety and 



Achievement Motivation in Mathematics for studying their predictive ability and 

the relative role of each for higher Achievement in Mathematics. 

Thus, a set of psychological variables consisting of ten cognitive and six 

affective variables are used as the predictors (independent variables) of 

Achievement in Mathematics in the study. 

3.2. TOOLS USED 

Tools used for the measurement of the criterion and predictor variables are 

listed in Table 2 along with the psychometric characteristics of each. 

TABLE 2 

Details of the Tools Used 

S1. / Tools used / Reliability / Validity 
No. I 

i. Test of Achievement in 1 Ma then~atics (Investigator, 1998) 
I 

ii. / Test of Numerical Reasoning 
I (Sumangala & Malini, 1993) 

iv. ' Test of Spatial Ability (Sumangala I & M M ,  1993) 

iii. Test of Ability to use Symbols 
(Sumangala & Malini, 1993) 

vi. Test of Inductive Reasoning I (Investigator 1998) 

v. Test of Abstract Reasoning 
(Sumangala & Malini, 1993) 

viii. I Test of Problem Solving Ability in 

vii. 

Mathematics (Sumangala & 
Vijayakumari, 1996) 

Test of Deductive Reasoning 
(Investigator, 1998) 

1 0.73 (Criterion 
i related validity) 

0.67 (Construct 
validity) 

0.65 (Construct 
validity) 

0.62 (Construct 
validity) 

0.60 (Construct 
validity) 

0.75 (Concurrent 
validity) 

0.78, 0.65 
(Constmc t 
validity) 

0.58 (Criterion 
related validity) 

Table contd.. . .. 



Tools used / Reliability I Validity 

Test of Mathematical Creativity 
(Sumangala, 1993) 

Mathematics Interest Inventory 
(Sumangala & Vijayakumari, 1996) 

Scale of Self-Concept in 
Mathematics (Sumangala & Malini, 
1993) 

Scale of Attitude towards 
Mathematics (Sumangala & Sunny, 
1987) 

Scale of Attitude towards Academic 
Work (Investigator, 1998) 

Scale of Mathematics Anxiety 
(Sumangala & Malini, 1993) 

Scale of Achievement Motivation in 
Mathematics (Sumangala & 
Vijayakumari, 1996) 

0.77 (Cronbach's 
Alpha 

coefficient) 

0.82 (Test-retest) 
0.81 (Cronbach's 

Alpha 
coefficient) 

0.80 (Cronbach's 
Alpha 

coefficient) 

0.80 (Test-retest) 
0.83 (Cronbach's 

Alpha 
coefficient) 

0.62 (Criterion 
related validity) 

0.58, 0.46,4.45 
(Construct 
validity) 

37.36, 0.67, 0.60 
(Construct 
validity) 

0.73 (Criterion 
related validity) 

0.60 (Criterion 
related validity) 

0.79 (Criterion 
related validity) 

0.57, 0.64 
(Constluct 
vaiidity ) 

0.72 (Construct 
validity) 

0.66 (Concurrent 
validity) 

Each of the above tools is described below incorporating the essential 

details like authority of the tool, variables measured by each, definition of the 

variable and format of the tool, procedure of test development, nature of 

items/statements with examples, scoring scheme and psychometric characteristics 

like reliability and validity. 



3.2.1. Test of Achievement in Mathematics 

This test was developed and standardised by the investigator for the 

present study to measure Achievement in Mathematics of standard IX pupils. For 

the purpose, Achievement in Mathematics is defined as the tangible 

accomplishment or proficiency of performance in Mathematics as a subject of 

study. 

3.2.1.1. Details of development of the test 

Construction and standardisation of an achievement test involves 

processes like planning, preparation, try out and finalisation, and hence the 

details of the test development are presented under these headings. 

As a preliminary to test the investigator took decision on 

matters like the content and objectives of the test, type of items to be used, item 

difficulty, number of items and the duration of the test. 

As the period of data collection was decided during the initial phase of the 

academic year, the investigator decided to have the content of the test as that of 8h 

standard Mathematics. 

For the format of the test items, number of items and for the test objectives, 

the investigator decided to have the pattern of SSLC Examination as it is the 

summative evaluation students are to face at the end of seconday schooling. For 

this, the investigator reviewed previous SSLC question papers to understand the 

structure of the test with regard to type of questions, educational objectives etc. It 

was thus decided to have both objective (covering multiple choice, matching type 

and completion type) and descriptive (short answer and essay) test items in the 

test, follo~ving the patterns of SSLC Examination testing. 



According to Ebel and Frisbie17 (1991), norm referenced tests that are too 

easy or too difficult will produce score distributions that make hard to idenbfy 

reliable inter individual differences. Investigator therefore decided that the test 

items be of moderate difficulty. 

As there are a number of tools to be administered for data collection, 

duration of the test was limited to one hour with 24 items of 25 marks. 

Blue print of the test incorporating the above decisions is given as Table 3. 
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3.2.1.1.2 Prepnmtiozt of the test 

Based on the criteria for preparing objective and descriptive items 

suggested bv Ebel and Frisbie17 (1991), the investigator prepared double the 

number of items under each category of the Mue print so as to have t l~e desired 

number of test i tem in the final test. 

Exanlples of test items are given below. 

1. What is the measure of an angle inscribed in a semi circle? 

[9W, 6W, 4 5  3001 (Knowledge) 

2. What is the number of digits in the square root of 657666025? 

[S, 6,5,41 (Understanding) 

3. A work can be completed by 3 men or 6 women in 20 days. If so how 

many days \\ill be required for 12 men and 8 women together to complete 

the same work? 

(Application) 

4. If AB = 7 cm, BC = 5 cm, LA = 750, LB = 950 and LC = 1000, construct a 

quadrilateral ABCD (Skill) 

The scoring scheme of the test is as follows. 

i) For every objective type item, one score for the correct response and zero 

score for the incorrect response. 

ii) For the descriptive test items, scoring is as per the scheme prepared and 

produced as Appendix 111. 



Mefhodology 88 

3.2.1.1.4. Tnj orit of tlte test 

The draft test was tried out, for finding the item validity, on a sample of 

100 pupils of standard IX selected by stratified sampling technique from two 

districts Kozhikode and Malappuram. 

3.3.1.1.4.1. lferrr analysis 

Item analysis is the process of finding out facility value (difficulty index) 

and discrimination power of the test items. The two indices were worked out 

separately for objective type items and for descriptive type items. 

The discrimination power (DP)and the facility value (F.V) of each objective 

type item were found by using the formulae 

U-L U+L 
DP = --p and F.V = ----- 

N 2N 

respectively (Ebel's procedure) in which, 

U is the number of right responses for the item in the upper group. 

L is the number of right responses for the item in the lower group. 

and N is the number of pupils in the upper or lower group. 

The upper and lower groups were identified using the 27 percent cut off to 

the scores of Achievement in Mathematics. 

For descriptive type items discrimination power @P) was estimated in 

terms of critical ratios (CR) of the two tailed test of significance of difference 

between means for small independent samples. The DP (CR) of the items were 

estimated by using the formula 



- 1) S12 + (Nr - 1) Sr2 

N1+N2-2  

( ~ e s t  & Kahnl" 1992) 

in which, 
- 
XI is the mean score of the upper group on a given item, 

X2 is the mean score of the lower group on the same item, 

S+ is the variance of the distribution of responses of the upper group to the item, 

S22 is the variance of the distribution of responses of the lower group to the item, 

NI and N2 are the number of pupils in upper and lower group respectively. 

Facility value of the descriptive items were calculated using the 

formula 

Sumof marks by all students on the question 
E T  = 

Sum of maximum marks obtainable on that question 

(A.I.U. MonographI9, 1977) 

The indices of discrimination power and of facility value of the draft test items are 

presented as Table 4. 



TABLE 4 

Discrimination Power and Facility Value of 
Items in the Draft Test of Achievement in  Mathematics 

3.2.1.1.5. Finalisation of the test 

For a norm-referenced objective type achievement test, items having 

discrimination indices of 0.30 or more are considered as good (Ebel and Frisbie17, 

1991). Hence objective items which possess the discrimination index of 0.30 or 

Item 
No. 

33" 

34* 

35 

36 

37* 

38* 

39 

40 

41 

42 

43* 

44* 

45 

46* 

47* 

48 

Faci- 
lity 

Value 

0.59 

0.52 

0.39 

0.57 

0.41 

0.63 

0.52 

0.59 

0.81 

0.46 

0.50 

0.52 

0.20 

0.33 

0.17 

0.20 

test. 

Objective type I terns Descriptive type Items 

Item 
No. 

1 

2* 

1 3  

I 4  

5" 

6" 

Discri- 
mination 
Power 

2.66 

17.00 

Faci- 

lity 
Value 

0.67 

0.50 

0.61 

0.80 

0.63 

0.52 

Discri- 
mination 

Power 

0.15 

0.33 

0.11 

0.26 

0.30 

0.37 

Faci- 

lity 
Value 

0.32 

0.46 

Item 
No. 

17* 

18* 

19* 

20" 

21* 

22* 

7* i 
l 
"'v 0.26 

I 

Discri- 
mination 

Power 

0.60 

0.37 

0.48 

0.56 

0.37 

0.37 

23 

24" 

25 

26* 

27 

28 

29 

30 

31 

32 

selected 

3.25 1 0.15 

9 

10" 

11 

12* 

13* 

14" 

15 

16 

0.37 

0.66 

0.15 

0.41 

0.26 

0.15 

0.26 

0.22 

0.11 

0.19 

for the final 

3.58 

5.75 

8.31 

2.59 

2.15 

3.75 

2.00 

2.68 

6.00 

5.00 

6.67 

2.68 

2.50 

0.17 

0.33 

0.61 

0.04 

0.26 

0.18 

0.28 

0.48 

0.56 

0.13 

0.37 

0.48 

0.35 

Note: * denotes the items 

O - l 9  l 0-76 
0.37 

0.07 

0.56 

0.41 

0.41 

0.26 

0.22 

0.63 

0.78 

0.54 

0.54 

0.61 

0.43 

0.33 
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more and having facility value (difficulty index) around 0.50 (of average 

difficulty) were selected as items for the final test. 

In the case of descriptive type items, items having discrimination index of 

2.01 or more (t-value required for significance of difference between means at 0.01 

level for NI + N2-2 df) and facility value around 0.50 were selected for the final 

test. 

Thus, as per the blue print, the final test has 24 items, of which 16 are 

objective type items and eight are descriptive type items. The test is of 25 marks 

and the time duration to answer the test is one hour. 

blalayalam and English versions of the draft and final test are given as 

Appendices I, II, TV and V respectively. 

3.21.2. Reliability 

Reliability of the test was estimated by test-retest method with an interval 

of two weeks between the two testings. The obtained reliability coefficient 

(Pearson's r) is 0.79 (N=40). This suggests that the test is highly reliable to measure 

Achievement in Mathematics of secondary school pupils. 

3.21.3. Validity 

The test was constructed with adequate coverage of the content and 

instructional objectives of the subject (vide Blue print) which are evidences of the 

content validity of the test. 

Empirical (criterion related) validity of the test is determined by correlating 

(Pearson's r) the test scores with that of a concurrent criterion viz., marks obtained 

by students in Mathematics for the first terminal examination for a sample of 35 

pupils on the assumption that high achievers in Mathematics in school 



examination wi l l  be high achievers in the test of Achievement in Mathematics. 

The coefficient of validity thus obtained is 0.73. 

The values of reliability and validity of the test thus suggests that 'Test of 

Achievement in Mathematics' is a valid tool for measuring Achievement in 

Mathematics of secondary school pupils. 

3.22 Test of Numerical Reasoning 

Test of Numerical Reasoning is a part of the 'Test of Mathematics Aptitude' 

developed and standardised by Sumangala and Malini in 1993. The test was 

developed by finding Numerical Reasoning as a major component of mathematics 

aptitude and by defining it as the ability of students to reason out in finding 

solutions to numerical situations. It is the reasoning ability of students for doing 

mathematical verbal problems and hence is an essential requisite of mathematics 

aptitude, the ability to learn. A problem situation necessitates clear understanding 

of the problem, processing of the data mentally as to what, how and why of the 

problem and then applying the reasoning ability for reaching out the solution 

required. 

This test is with ten objective type items and is to be worked out in ten 

minutes time. 

Example: 

When the radius of a circle is reduced by half, its area is 

A. reduced to half B. doubled 

C. reduced to one fourth D. not changed 

3.2.2.1. Scoring procedure 

As all the items are of objective type, the scoring scheme is 'one score for 

each correct answer and zero score for every incorrect answert. 



3.2.2.2 Reliability 

Test-retest reliability coefficient of the test is 0.73 (N = 40) which suggests 

that the test is highly reliable to measure the Numerical Reasoning of pupils. 

3.22.3. Validity 

The construct validity of the test was estimated by setting hypothesis that 

the Numerical Reasoning scores will be positively and highly correlated with the 

school examination marks in mathematics. The so obtained coefficient of 

correlation (Pearson's r) with the first term examination marks in mathematics is 

0.67 (N=40), suggesting that the hypothesis is highly validated. 

A copy of the test is given as Appendix VI. 

3.23. Test of Ability to use Symbols 

This test is also a part of the 'Test of Mathematics Aptitude' developed and 

standardised by Sumangala and Malini in 1993. The test was developed by 

defining Ability to use Symbols as the ability of students in handling 

mathematical syn~bols with speed and accuracy in appropriate situations and as 

an essential element of mathematics aptitude. 

The test has five objective type items on the use of mathematical symbols to 

solve problems and is to be answered in five minutes. 

Example: 

If + denotes multiplication, * denotes division and 0 denotes addition, what is the 

value of the following? 



3.23.1. Scoring procedure 

As all the items are of objective type, the scoring scheme is 'one score for 

each correct answer and zero score for every incorrect answer'. 

3.2.3.2. Reliability 

Test-retest reliability coefficient of the test is 0.70 (N=40) which suggests 

that the test is highly reliable to measure Ability to use Symbols. 

3.23.3. Validity 

Construct validity of the test was estimated by setting hypothesis that the 

scores of the test of 'Ability to use Symbols' will be positively and highly 

correlated with the school examination marks in mathematics. The so obtained 

coefficient of correlation (Pearson's r) is 0.65 (N=40) suggesting that the 

hypothesis is highly validated. 

A copy of the test is given as Appendix VTI. 

3.24. Test of Spatial Ability 

Test of Spatial Ability is another subtest of 'Test of Mathematics Aptitude' 

developed and standardised by Sumangala and Malini in 1993. The test was 

developed by finding Spatial Ability as a major component of mathematics 

aptitude and by defining it as the ability of an individual to understand 

differences and relationships between objects in space and to perceive the spatial 

properties of an object. It is the ability to manipulate things mentally, to create a 

structure in one's mind and to visualise objects in three dimension. In short, the 

test is to test the pupil's ability to visualise geometric patterns in space and then 

arriving at the correct solution. 



The test has eight objective type items and are to be answered in seven 

minutes. 

Example: 

A cube is to be painted. Two adjacent faces should not be of the same colour. 

Then the number of minimum colours required to paint the cube is 

3.24.1. Scoring procedure 

As all the items are of objective type, the scoring scheme is 'one score for 

each correct answer and zero score for every incorrect answer'. 

3.24.2 Reliability 

Test-retest reliability coefficient of the test is 0.72 (N=40) which suggests 

that the test is highly reliable to measure Spatial Ability. 

3.24.3. Validity 

Construct validity of the test was estimated by setting hypothesis that the 

Spatial Ability scores will be positively and highly correlated with the school 

examination marks in mathematics. The so obtained coefficient of correlation 

(Pearson's r) with the first term examination marks in mathematics is 0.62 (N=40), 

suggesting that the hypothesis is highly validated. 

A copy of the test is given as Appendix W. 

3.25. Test of Abstract Reasoning 

This test is also a component test of 'Test of Mathematics Aptitude' 

developed and standardised by Sumangala and Malini in 1993. For the purpose, 



Abstract Reasoning is defined as the act or process of arriving at conclusion 

through the use of symbols or generalizations rather than by concrete data. That 

is, it is the ability of students to reason out abstract ideas in problem solving. This 

test has three types of items viz, analogy, series and classification which often 

forms part of intelligence testing. In these items, students are to amve at answers 

using reasoning ability rather than using rote memory or simple associations. 

The test has 15 objective type items and are to be answered in eight 

minutes. 

Example: 

In the following test item, determine the relationship between the first part of the 

item. Then apply this relationship to the second part and select the right answer 

from the given choices 1,2 3,4 and 5. 

3.2.5.1. Scoring procedure 

As all the items are of objective type, the scoring scheme is 'one score for 

each correct answer and zero score for every incorrect answer'. 

3.25.2. Reliability 

The test-retest reliability coefficient of the test is 0.72 (N=40) which 

suggests that the test is highly reliable to measure Abstract Reasoning. 



3.25.3. Validity 

Construct validity of the test was estimated by setting hypothesis that the 

Abstract Reasoning scores will be positively and highly correlated with the school 

examination marks in mathematics. The so obtained coefficient of correlation 

(Pearson's r) with the first term examination marks in mathematics is 0.60 (N=40), 

suggesting that the hypothesis is well validated. 

A copy of the test is given as Appendix IX. 

3.26. Test of Inductive Reasoning 

This test is constructed and standardised by the investigator for the present 

study. This is developed to measure the inductive ability of secondary school 

pupils. 

Inductive Reasoning is the reasoning that proceeds from the specific to the 

general or from parts to the whole. It is the ability of generalization on the basis 

of known facts and observations. That is, the individual is presented with a set of 

elements and the task is to induce the rule structure relating the elements so that 

the pattekn can be completed or extended. 

The draft test of Inductive Reasoning contains 40 multiple choice test items. 

All the items are based on the concepts of mathematics taught at secondary school 

level. Thus it is a content-based ability test. Time set for answering the test was 

30 minutes. 

Example: 

A prism with 3 base edges has 5 faces. 
A prism with 4 base edges has 6 faces. 
A prism with 5 base edges has 7 faces. 
Then, how many faces does a prism with 'n' base edges have? 

B. n - l  
D. n + 2  



3.26.1. Scoring procedure 

As all the items are objective type, scoring scheme of the test is to give one 

score for each correct response and zero score for every incorrect response. 

3.26.2 Standardisation of the test 

Items for the final test were decided on the basis of item analysis - the 

process of finding out the discrimination power (DP) and of facility value (FV) or 

difficulty index of each item. As the present test is a power test, only 

discrimination power of the items were estimated and considered as the index of 

selection. This was done using a sample of 100 pupils. 

The discrimination power of each item was calculated using the formula 

DP = (U - L)/N (Ebel's procedure) where U is the number of correct responses in 

the upper group; L is the number of correct responses in the lower group; N is 

the number of pupils in the upper or lower group. The upper and lower groups 

were identified using the 27 percent cut off to the scores of Inductive Reasoning. 

The estimated discrimination power of the draft test items are given as 

Table 5. 
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TABLE 5 

Discrimination Power of 
Items in the Draft Test of Inductive Reasoning 

1 item 
Number 

Discrimina- Discrimina- 

27* 0.60 

Note: * denotes the items selected for the final test. 

According to Ebel and Frisbie'7 (1991), items with discrimination index 

greater than or equal to 0.40 are very good items. So for the present test, items 

with discrimination index greater than or equal to 0.40 were drawn as items for 

the final test. 



Thus, the final test of Inductive Reasoning contains 38 items. The time limit 

for answering the final test is decided as 30 minutes, on the basis of the 

performance of the majority of students. 

Malayalam and English version of the draft and final test are given as 

Appendices X, XI, XII and XIII respectively. 

3.2.6.3. Reliability 

Reliability of the test was found by test-retest method with an interval of 

two weeks between the two testings. The obtained reliability coefficient (Pearson's 

r) is 0.80 (N=40). This suggests that the test is highly reliable to measure Inductive 

Reasoning of secondary school pupils. 

3.2.6.4. Validity 

The test is face valid as  it was accepted by a number of experienced subject 

teachers the apparent ability of the test to measure the variable Inductive 

Reasoning. 

The concurrent validity of the test was established by correlating scores of 

this test with the scores of the subtest on Inductive Reasoning of an available 

standardised test 'Test of Mathematical Abilities' (Sumangala and Menon, 1995). 

The obtained validity coefficient (Pearson's r) is 0.75 (N=40), which suggests that 

the present test is a valid one to measure the Inductive Reasoning of secondary 

school pupils. 

3.27. Test of Deductive Reasoning 

This test is constructed and standardised by the investigator for the present 

study to measure the deductive reasoning ability of secondary school pupils. 



Deductive Reasoning is the method of reasoning in which one moves from 

general assumption to the specific application. That is, deductive reasoning starts 

with generalized statements and then deduces particular instances from the 

generalized statements. 

The draft test of Deductive Reasoning contains 40 multiple choice test 

items based on the concepts of mathematics at secondary school level. Time set for 

answering the test was 50 minutes. 

Example: 

"The null set is a set with no elements in it". Which among the following is 

a null set? 

3.2.7.1. Scoring procedure 

As all the items are objective type, scoring scheme of the test is 'one score 

for each korrect answer and zero score for every incorrect answer'. 

3.27.2 Standardisation of the test 

Items of the draft test were standardised by item analysis - by estimating 

the discrimination power (DP) of each item. This was done using a sample of 100 

pupils. 

The discrimination power of each item was calculated using the formula 

DP = (U - L)/N where U is the number of correct responses in the upper group; L 

is the number of correct responses in the lower group; N is the number of pupils 

in the upper or lower group. The upper and lower groups were formed based on 

the 27 percent criteria of the sample chosen for item analysis. 



The estimated discrimination power of the draft test items are given as 

Table 6. 

TABLE 6 

Discrimination Power of 
Items in the Draft Test of Deductive Reasoning 

Items with discrimination index greater than 0.36 (0.36 in only two cases) 

were drawn for the final test. 

Item 
Number 

l* 

2* 

3" 

4* 

5 

6* 

7 

8* 

9* 

10 

ll* 

12* 

13 

14" 

*Note: * 

Discriulina- 
tion Power 

0.52 

0.56 

0.52 

0.68 

0.16 

0.60 

0.24 

0.76 

0.36 

0.16 

0.72 

0.68 

0.24 

0.56 

denotes the items 

Item 
Number 

15" 

16" 

1 7* 

IS* 

19 

20 

21* 

22* 

23* 

24* 

25* 

26* 

27" 

28 

selected for 

Discrimina- 
tion Power 

0.68 

0.44 

0.88 

0.44 

0.12 

0.12 

0.64 

0.56 

0.56 

0.72 

0.76 

0.44 

0.64 

0.16 

the final test. 

Item 
Number 

29" 

30" 

31 * 

32" 

33* 

34" 

35* 

36* 

37 

38* 

39* 

40* 

Discrimina- 
tion Power 

0.72 

0.56 

0.60 

0.64 

0.84 

0.72 

0.56 

0.72 

0.1 6 

0.76 

0.36 

0.60 



Methodology 103 

Thus, the final test is with 32 items and the time set for answering it is 40 

minutes which was decided on the basis of the performance of the majority of 

students at the try out stage. 

Malayalam and English version of the draft and final test are given as 

Appendices XIV, XV, XVI and XVII respectively. 

3.2.7.3. Reliability 

Reliability of the test was found by test-retest method with an interval of 

two weeks between the two testings. The obtained reliability coefficient (Pearson's 

r) is 0.74 (N=40). This suggests that the test is highly reliable to measure the 

Deductive Reasoning of secondary school pupils. 

3.27.4. Validity 

The test is face valid as a number of experienced subject teachers accepted 

the apparent ability of the test to measure the variable Deductive Reasoning. 

Construct validity of the test was examined by testing the following 

hypotheses viz., 

i) The scores of Deductive Reasoning will fairly correlate with the scores of 

Inductive Reasoning. 

ii) The scores of Deductive Reasoning will fairly correlate with the scores of 

Abstract Reasoning. 

On testing, using a sample of 35 students the correlation coefficients 

(Pearson's r) obtained for the variable Deductive Reasoning with Inductive 

Reasoning and Abstract Reasoning were found to be 0.78 and 0.65 respectively. 

These values suggest that the two hypotheses are well substantiated. 

Thus, the 'Test of Deductive Reasoning' is a valid one to measure the 

Deductive Reasoning of secondary school pupils. 



3.2.8. Test of Problen~ Solving Ability in Mathematics 

This test was developed by Sumangala and Vijayakumari in 1996. This test 

is to measure the Problem Solving Ability in Mathematics of secondary school 

pupils. Problem solving is a higher order ability requiring abilities like analysis, 

synthesis and evaluation. Problem Solving Ability in Mathematics is the ability to 

arrive at solutions to problems which involve the use of mathematics. To solve a 

problem, the student must draw upon previously learned piece of knowledge, 

skills and understanding in new situations. 

The present test contains 26 problems, which are arranged under three 

parts - Part I, Part H and Part IU. Part I has 19 multiple choice items; Part II has 

two faulty proofs as test items and Part III is with five descriptive type items. The 

time allotted for answering the three parts are 30 minutes, four minutes and ten 

minutes respectively. Hence the duration of the total test is 44 minutes. 

Examples: 

part I): 1. 2a+2b+2c = 9. If c = 1, what is a + b + c? 

A. 8 B. 4 

C. 3 D. 2 

(Part 11): 2. i) 25 - 25 = 0 

ii) 5 - 5 = 0  

iii) 25 - 25 / 5  - 5  = 0 

iv) 5 ' - Y / 5 - 5 = 0  

v) (5 + 5)  (5 - 5)/  5 - 5  = 0 

vi) 5 + 5 = 0  

vii) 10 = 0  

Find out the step at which error is committed first. 

(Part III): 3. A man has one 5 litre and one 3 litre buckets. How can 

he take 7 litre of water correctly using the two buckets. 



A copy of the test is given as Appendix XVIII. 

3.28.1. Scoring procedure 

In Part I, student has to select the correct answer from the four given 

choices A, B, C and D for each item. As all the items are of objective type the 

scoring scheme is, one score for each correct m w e r  and zero score for every 

incorrect one, providing a maximum score of 19 under Part I. 

h Part II as the student has to detect the step at which error takes place, the 

scoring scheme is, one score for each correct detection of error and zero score for 

every incorrect ones. The maximum score possible under this part is two. 

As Part 111 is of descriptive type, value points are predetemined to make 

the scoring objective and for each value point, one score is assigned giving a 

maximum score of 10. 

The total score of Problem Solving Ability in Mathematics of an individual 

is the sum of the scores obtained under Part I, Part I1 and Part III of the test. 

3.28.2. Reliability 

Reliability of the test was established by test-retest method on a sample of 

40 students, the interval between administrations being three weeks. The 

reliability coefficient obtained is 0.76, indicating that the test is satisfactorily 

reliable. 

3.28.3. Validity 

The test has construct validity as the component abilities and the test items 

are prepared on theoretical basis. 

The criterion related validity of the test was estimated by correlating the 

scores of the test with the scores of the 'Test of Mathematical Abilities' (Sumangala 



and Menon, 1995). The correlation coefficient (Pearson's r) obtained is 0.58, 

indicating that the test is valid. 

3.29. Test of Mathematical Creativity 

This test was developed and standardised by Sumangala in 1993. This test 

is to measure the extent of creative ability in dealing with mathematical problems 

of secondary school pupils of Kerala. The working definition evolved in the 

development of the test is that mathematical creativity is the ability of pupils to 

think divergently and to produce a number of original and rational responses to 

specific stimulus situations. The test has seven such situations. The test is to be 

responded in 32 minutes. 

For the present study, this test is used to measure the variables Fluency, 

Flexibility and Originality, which are the components of creativity. Fluency is the 

ability to handle ideas in a rapid, flexible and logical way. It stands for the 

number of relevant, rational responses excluding those repeated in an identical 

form to given stimulus situations. Flexibility refers to the number of relevant 

categories or ways in which the responses of the individual to an item fall. 

Originality is the degree of novelty or unusualness in the responses made by an 

individual. 

Example: 

Write as many numbers as possible so that the sum of the digits is seven (five 

minutes). 

Students are expected to write as many numbers as possible within the 

time limit (five minutes) prescribed for the item. 

A copy of the test is given as Appendix MX. 
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3.29.1. Scoring procedure 

Each test item, and hence, the test is to be scored for the three component 

abilities of creativity, viz., Fluency, Flexibility and Originality. Each item of the 

test therefore receives three scores. The scores obtained for the components 

Fluency, Flexibility and Originality of all the items are summated to get the total 

score on Fluency, Flexibility and Originality. 

For scoring, Fluency stands for the number of relevant, rational responses 

(excluding those repeated in an identical form). One score each is then assigned 

for each such rational response. 

Flexibility refers to the number of relevant categories in which the 

responses to an item falls. The responses are classified into categories and one 

score is assigned to a category if at least one response comes under it. No 

additional score is assigned for more than one response in a category. 

The scheme for scoring Originality is based on differing degrees of 

uncommonness of the responses as shown in Table 7. 

TABLE 7 

Scoring Scheme of Originality 

S1. No. 

1 

2 

3 

4 

5 

6 

Grouping in terms of uncommonness of responses 

Responses given by less than 1 percent in the sample 

Responses given by 1 to 2 percent in the sample 

Responses given by 2 to 4 percent in the sample 

Responses given by 4 to 7 percent in the sample 

Responses given by 7 to 12 percent in the sample 

Responses more than 12 percent in the sample 

Scores 

5 

4 

3 

2 

1 

0 



3.29.2 Reliability 

Test-retest reliability of the test is 0.77 (N = 35) and Cronbach's Alpha 

coefficient of reliability is 0.77 (N=100), which implies that the test is highly 

reliable. 

3.29.3. Validity 

Validity of the test was estimated empirically (criterion related validity) by 

estimating its correlation coefficient (Pearson's r) with school examination marks 

in mathematics as the external criterion. This coefficient was found to be 0.62 for 

N=40. 

3.210. Mathematics Interest Inventory 

This inventory was developed by Sumangala and Vijayakumari in 1996. 

For developing this inventory, Mathematics Interest is defined as pupil's interest 

in dealing with mathematics as a subject of study. Interest is the disposition to 

engage in activities. That is, the present inventory is to measure secondary school 

pupil's interest in dealing with mathematics as a subject of study. 

Each item of the inventory comprises of three similar activities (A, B and C) 

of which one is a mathematical activity. Selection of a mathematical activity from 

the three, as the preference for working will reveal the interest in mathematics. 

This inventory contains 32 such sets of activities. 

Example of an item: 

A. Reading biography of the mathematician Sreenivasa Ramanuja 

B. Reading biography of the great leader Mahatma Gandhi 

C. Reading biography of the poet Rabindranath Tagore. 

A copy of the inventory is given as Appendix XX. 
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3.210.1. Scoring procedure 

Each item is presented in the form of a set of three activities A, B, C and the 

subject has to select the activity he/she likes most to do. If the selected activity is 

related to mathematics, give a score of 'one'; otherwise give a zero score. 

3.210.2 Reliability 

Test-retest reliability of the inventory was estimated using a sample of 40 

students with an interval of two weeks between the two administrations. The 

correlation coefficient obtained is 0.76 which indicates that the inventory is 

considerably reliable. 

3.210.3. Validity 

The inventory has face validity as each item of the inventory is a set of 

three similar activities of which one is mathematical and the student is to mark 

the activity he or she likes to do most. 

The construct validity of the inventory was examined by setting the 

following hypotheses - 

i) The measures of the inventory will be positively related to measures of the 

Scale of Attitude towards Mathematics. 

ii) The measures of the inventory will be positively related to measures of 

Mathematics Aptitude. 

iii) Score on the inventory will be high for the members of Mathematics Club 

compared to those who are not members of the club. 

On testing, using a sample of 40 students the correlation coefficients 

(Pearson's r) obtained for the variable Mathematics Interest with Attitude towards 

Mathematics and Mathematics Aptitude are 0.58 and 0.46 respectively. These 
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values suggest that the first two hypotheses are substantiated. The critical ratio 

obtained for the difference between mean scores on Mathematics Interest of the 

members and non-members of Mathematics Club is 4.45, implying that the third 

hypothesis is also validated. 

Hence the inventory has construct validity and can be used to measure the 

interest in mathematics of secondary school pupils. 

3.211. Scale of Self-Concept in Mathematics 

This scale was developed and standardised by Sumangala and Malini in 

1993. The working definition set for the preparation of the scale is that Self- 

Concept in Mathematics is one's estimation of himself/herself for his/her abilities 

and weaknesses as a student of mathematics. 

The scale is in the form of Likert's Attitude Scale and consists of 24 

statements of which 18 are positive and six negative. 

Example: 

I always stand first in mathematics examinations. 

A copy of the scale is given as Appendix XXI. 

3.211.1. Scoring procedure 

As each statement of the scale is to be responded in either of the five ways 

viz., Very much like this (A), Like this (B), Uncertain (C), Not like this (D) and Not 

at all like this (E), the accepted scoring scheme of the scale is as follows. For 

positive statements assign scores 5, 4, 3, 2 and 1 and for negative statements 

assign scores 1,2, 3,4 and 5 to responses A, B, C, D and E respectively. The sum 

of scores for all the statements is one's measure of Self-Concept in Mathematics. 



3.211.2 Reliability 

Reliability of the scale is established by both test-retest method and by 

Cronbach's Alpha coefficient. The indices are respectively 0.82 (N=35) and 0.81 

(N=100), which suggests that the scale is highly reliable. 

3.2.11.3. Validity 

Construct validity of the scale was examined by setting hypotheses viz., 

i) The measures of the scale will discriminate signhcantly between groups 

viz., high-achievers in Mathematics and low-achievers in Mathematics. 

ii) The measures of the scale will be positively related to measures of the scale 

Attitude towards Mathematics. 

iii) The measures of the scale will be positively related to measures on 

Mathematics Aptitude. 

On testing, using a sample of 30 students, the critical ratio for the first 

hypothesis is 37.36 and the coefficient of correlations (Pearson's r's) for second and 

third hypotheses are 0.67 and 0.60 respectively, which suggests that the three 

hypotheses are confirmed, indicating the construct validity of the scale. 

The criterion related validity of the scale was established by correlating the 

scores of the scale with that of Kerala Self-Concept Scale developed by Nair 

(1980). The validity coefficient obtained is 0.73 (N=40). 

3.212 Scale of Attitude towards Mathematics 

This scale was developed and standardised by Sumangala and Sunny in 

1987. For the development of the scale, Attitude towards Mathematics is defined 

as the specific mental state of the individual towards the subject mathematics 

according to which his behaviour towards it is moulded. It designates a measure 
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of one's attitude towards various affective components of mathematics like value 

of mathematics in society, awareness of oneself in dealing with modem 

mathematics, motivation of mathematics, anxiety towards mathematics, 

perception of mathematics teachers, enjoyment in mathematics and universalism 

of mathematics. This is a five-point Likert type scale, having 30 statements 

consisting of equal number of positive and negative statements. 

Example: 

Achievements due to the advancement of mathematics are beneficial to society. 

A copy of the scale is given as Appendix XXII .  

3.2121. Scoring procedure 

For a positive statement, scores 5,4, 3, 2 and 1 respectively are to be given 

to the responses Strongly Agree (SA), Agree (A), Undecided (U), Disagree (DA) 

and Strongly Disagree (SD). For a negative statement, the scoring is in the reverse 

order. The total score on the scale is obtained by summing up the scores for all 

the statements. 

3.2122 Reliability 

Test-retest reliability coefficient of the scale is 0.73, which suggests that the 

scale is highly reliable to measure the Attitude towards Mathematics of secondary 

school pupils. 

3.2123. Validity 

h establishing the criterion related validity, the external criterion taken is 

the scores obtained on a standardised achievement test (since cognitive and 

affective behaviours are interrelated as found from studies). The coefficient of 



correlation (Pearson's r), so obtained is 0.60, indicating that the scale is valid to 

measure the Attitude towards Mathematics of secondary school pupils. 

3.213. Scale of Attitude towards Academic Work 

This scale is prepared by the investigator to measure Attitude towards 

Academic Work of secondary school pupils. 

Attitudes are roughly defined as feelings for or against something. That is, 

attitudes are related to what one thinks or believes about any object. In 1935, 

Allport3 defined attitude as a mental or neural state of readiness organised 

through experience upon the individual's response to all objects and situations 

1,lth which it is related. 

For the development of the scale, Academic Work is defined as the work 

done in sclfools or at home that involve abstract, theoretical, bookish, non- 

practical and speculative learning activities. Therefore, to measure the extent of 

favourableness or unfavourableness towards academic work, the investigator 

found the dimensions of academic work as love or hate towards school as an 

institution, teachers, academic subjects, classmates, home work, examinations, 

theoretical pursuits, academic pursuits, academic aspirations, time management, 

parental involvement in learning etc. 

The tool is a Likert type five point scale developed using conventional 

procedures of attitude scale construction. The draft scale is with 55 statements, of 

which 28 are positive and 27 are negative. The statements are written following 

the criteria evolved by Edwards'l (1957) and by referring to relevant literature in 

the area. 

To each statement the respondent has to mark the responses which may 

reveal the degree of agreement or disagreement towards each statement in a five 
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point continuum viz., Strongly Agree (SA), Agree (A), Undecided (U), Disagree 

(D) and Strongly Disagree (SD). 

Examples: 

1. Opportunities to participate in discussions on academic subjects should not 

be wasted (positive statement). 

2. The success in examination depends largely on luck than on learning 

(negative statement). 

3.2.13.1. Scoring procedure 

For a positive statement allot scores 5, 4, 3, 2 and 1 respectively to 

responses SA, A, U, D and SD. For a negative statement, scoring is in the reverse 

order. The total score for all the statements of the scale is the score of a student for 

his/ her Attitude towards Academic Work. 

3.213.2 Standardisation of the scale 

For the standardisation of the scale, item analysis was done by calculating 

critical ratio (of two tailed t-test) to each statement which is an index of the ability 

of the statement to discriminate between students of high level attitude towards 

academic work and of low level attitude towards academic work. That is, the 

discrimination power (DP) of each statement-was found by testing for si@cance 

of difference between mean scores of upper and lower groups of Attitude towards 

Academic work. The upper and lower groups were formed on the 27 percent 

criteria of the sample chosen for item analysis. The critical ratio (t-value) of each 

statement was found by using the formula, 
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t =  for Nl+N2-2 df 

(Best & KahnlB, 1992) 

where, 
- 
XI is the mean score of the upper group on a given statement, 
- 
X2 is the mean score of the lower group on the same statement, 

S11 is the variance of the distribution of responses of the upper group to the 

statement, 

S22 is the variance of the distribution of responses of the lower group to the 

statement, 

NI and N? are the number of pupils in upper and lower group respectively. 

Discrimination indices of the statements of the draft scale are given as 

Table 8. 
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TABLE 8 

Discrimination Indices of the Statements 
of the Draft Scale of Attitude towards Academic Work 

Discrirnina- 
tion Index 

' 1tem 
Number 

Note: * denotes the statements selected for the final scale. 

Discrimina- 
tion Index 

Statements with t-values greater than or equal to 2.01, the tabled value of t 

required for sigzuficance at 0.05 level for 52 df (NI = N2 = 27) were selected for the 

final scale. 
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Thus, the final scale of Attitude towards Academic Work consists of 40 

statements in which 19 are positive and 21 are negative. 

Malayalam and English version of the draft and final scale are given as 

Appendices XXIII ,  XXIV, XXV and XXVI respectively. 

3.213.3. Reliability 

Reliability of the scale was found by test-retest method with an interval of 

two weeks between the two administrations. The obtained reliability coefficient is 

0.83 (N=45), which suggests that the scale is highly reliable to measure Attitude 

towards Academic Work of secondary school pupils. 

3.213.4. Validity 

Validity of the scale is established empirically by correlating the scores 

obtained for the scale with the sum of the marks obtained by the students in the 

first terminal school examinations for all subjects. The coefficient of validity 

(Pearson's r) thus obtained is 0.79 (N=35). This suggests that the scale is highly 

valid to measure the Attitude towards Academic Work of secondary school 

3.214. Scale of Mathematics Anxiety 

This five point Likert type scale was developed and standardised by 

Sumangala and Malini in 1993 to measure the feeling of apprehension in working 

with mathematics. For the scale, Mathematics Anxiety is defined as the fearful 

concern, distress, nervousness, restlessness or a disturbed state of mind that arises 

when working with mathematics. The scale is constructed on the assumption that 

a feeling of apprehension could possibly spur a student into working hard and 

hence improve his performance (anxiety in this case is facilitating) and if the 
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apprehension is so intense that normal reasoning process is inhibited, then it is 

fear and hence debilitating anxiety. 

The scale consists of 29 statements among which 23 are for debilitating and 

six are for facilitating anxiety. 

Example: 

I feel upset if I do not follow reading mathematics lessons. 

A copy of the scale is given as Appendix XXVII. 

3.214.1. Scoring procedure 

To each statement students are to respond in either of the five ways viz., 

Strongly Agree (SA), Agree (A), Undecided (U), Disagree (D) and Strongly 

Disagree (SD). For a debilitating anxiety statement the scores assigned are 5,4,3, 

2 and 1, and for a facilitating anxiety statement the scores assigned are 1, 2, 3, 4 

and 5 for responses SA, A, U, D and SD. Sum of the scores for all the statements 

gives the total score on the scale. 

3.214.2 Reliability 

Test-retest reliability coefficient of the scale is 0.86 (N=36). Reliability 

estimated as Cronbach's Alpha coefficient is 0.80 (N=100). 

3.2.14.3. Validity 

Construct validity of the scale is examined by testing the hypotheses viz., 

i )  The measures of this scale will discriminate significantly between high- 

and low-achievers in mathematics. 

ii) The measures of this scale will be negatively related to measures of the 

Scale of Self-Concept in Mathematics. 
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By testing, using a sample of 30 students, the above two hypotheses were 

found confirmed (t-value = 38.21 and r = -0.63 respectively). 

Validity of the scale is further estimated empirically by comparing the test 

scores with the scores of the Kerala Examination Anxiety Scale (Nair, 1976) and by 

correlating with Achievement scores in Mathematics. In the first case the 

coefficient of correlation is 0.57 (N=40) and in the second case the coefficient of 

correlation is -0.64 (N=40) indicating the scale as reasonably valid. 

3.215. Scale of Achievement Motivation in Mathematics 

This scale was developed by Sumangala and Vijayakumari in 1996 to 

measure the striving of secondary school pupils to attain expected goals by 

learning mathematics. For the development of the scale, Achievement Motivation 

in Mathematics is defined as the striving of pupils to attain expected goals by 

learning mathematics. The scale consists of 42 statements on seven constructs 

viz., Work ethic (the desire to work hard and excel in mathematics), 

Acquisitiveness (motivation based on the reinforcing properties of position or 

possession), Dominance (desire to become a dominant member of the group), 

Pursuit of excellence (competition with a standard of excellence in making the 

best performance), Competitiveness (the satisfaction obtained while competing 

with others), Status aspiration (reinforcement in improving the social status 

hierarchy) and Mastery (the satisfaction obtained when succeeding in the study of 

difficult matters). Out of these 42 statements 36 statements are positive and six 

are negative to measure the construct. 

Examples: 

1. I like to do mathematical problems which others cannot (Positive 

statement). 

2. I prefer easy problems to hard and lengthy ones (Negative statement). 



11 copy of the scde is given as Appendix ,Y,\(TJIIX. 

3.215.1. Scoring procedure 

Students can respond to the statements in any of the three ways viz., 

Always, Sometimes and Never. For a positive statement the respective scores to 

the three responses are 3, 2 and 1. For a negative statement the scores to be 

assigned are 1,2 and 3 for responses Always, Sometimes and Never. 

3.215.2 Reliability 

Reliability of the scale was established by test-retest method and the value 

obtained is 0.80 (N=40). Reliability estimated as Cronbach's Alpha coefficient is 

0.83 (N=52). 

3.215.3. Validity 

Construct validity of the scale was examined by testing the hypothesis that 

the scores on the scale will be significantly related to the scores on the Test of 

Achievement in Mathematics. 

On testing, using a sample of 40 students it was found that the hypothesis 

is confirmed (r=0.72), indicating the scale is construct valid. 

Concurrent validity of the scale was also established by correlating 

(Pearson's r) the scores of the scale with that of Achievement Motivation Scale 

developed by PiUai and Salimkumar in 1993. n . e  validity coefficient obtained is 

0.66 (N=40), suggesting the scale is concurrently valid. 

All these indices indicate that the scale is reasonably valid to measure 

Achievement Motivation in Mathematics. 
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3.3. SAMPLE 

The results of any research study is to have universal application for which 

the whole population has to be studied, which often is impractical and impossible. 

But the process of relevant sampling and inferential statistics makes it possible to 

draw valid inferences of the parameters on the basis of careful and apt 

measurement of the variables involved in the study. 

For the present study, the population is secondary school pupils of Kerala. 

Huge size of this population warranted the necessity of studying the population 

through an adequate representative sample. Therefore a representative sample of 

the population was drawn by looking into three major aspects viz., technique of 

sampling, factors considered in the sampling and size of the sample. 

3.3.1. Technique of Sampling 

The population consists of large number of pupils belonging to different 

strata like gender, locale of the school, type of school management etc. Because of 

this stratification in the population, the investigator decided to adopt stratified 

sampling method for drawing the sample by which a good representative of the 

population will be obtained. When the population is composed of subgroups or 

strata of different sizes Garrettz2 (1966) suggested stratified sampling method. 

3.3.2 Factors Considered in the Sampling 

The following factors, which are the characteristics of the population were 

taken into consideration while drawing the sample. 

i) Gender 

ii) Locale of the schools 

jii) Type of management of schools 
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The rationale for considering each of these strata or factor in the sample is 

discussed below. 

3.3.21. Gender 

Gender difference is often observed and reported in many of the 

psychological variables and in academic achievement @river23, 1993; GiUe~pie2~, 

1994; Malinix, 1995). So the investigator considered gender as a factor for sample 

selection. Since the number of boys and girls in secondary schools is almost equal 

(Fifth All India Educational Survey25 1992), the investigator gave almost equal 

representation to boys and girls in the proposed sample. 

3.3.2.2 Locale of the schools 

Often student's performance in examinations differ between rural and 

urban school children and hence locale of the schools was considered as a factor 

for sample selection. In Kerala, the ratio of rural and urban secondary schools is 

approximately 5:l (Fifth All India Educational S~rvey'~, 1992). Hence the 

investigator selected schools for the sample in the ratio 5:1. 

3.3.23. Type of management of school 

Many studies revealed that private and government school pupils differ in 

their academic achievement (Sethumadhava.1127, 1993; Saleena28, 1997). The ratio 

of private and government schools in Kerala is approximately 3:2 (Fifth All India 

Educational Survey26, 1992). Hence the investigator selected Private and 

Government Schools for the sample in the ratio 3:2. 

3.3.3. Size of the Sample 

While deciding the size of the sample, the investigator considered the 

following: 
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i) a sample should be large enough to reduce the magnitude of sampling 

error within admissible limit (Best and KahnlB, 1992). 

Krech and Crutchfield29 (1968) have observed that sample size of 500 

would yield reasonably good results which would keep the error less than five 

percent. 

ii) Sample should be small enough to be selected economically (Best and 

Kahnls, 1992). 

For the present study there are fifteen tools to be administered to the 

sample, which requires much time and effort of the test takers. 

Considering all these, the investigator decided to have a sample of size 530 

belonging to six districts of Kerala viz., Thiruvananthapuram, Kollam, Thrissu, 

Malappuram, Kozhikode and Kannur, drawn by stratified method. 

The break-up of this proposed sample of size 530 is given as Table 9. 

TABLE 9 

Break-up of the Initial Sample 

3.4. DATA COLLECTION PROCEDURE 

After fixing the sample, adequate copies of the tools and response sheets 

were got printed. Then a schedule for administering the tools was prepared by 

visiting the Heads of the proposed schools. The investigator at this time sought 

Gender 

Boys 

265 

Girls 

265 

Locale of Schools 

(N = 530) 

Rural 

442 

Type of School Management 

Urban 

88 

Private 

318 

(N = 530) 

Government . 

212 

(N = 530) 



Methodology 124 

the cooperation of the concerned class teachers for the successful completion of 

data collection As there were fifteen tools to be administered for measuring the 

variables, the investigator had to go to each school thrice for fully administering 

the tools. 

A uniform procedure was followed in administering the tools in the 

selected schools. At the time of administration all the students were informed 

about the nature of each test and the purpose for which these were given. The 

question booklets and the response sheets were distributed to the pupils as sets 

one after one. As the tools are of different nature, the method of responding are 

different and hence the investigator explained the procedure of marking 

responses of each tool at the time of administration. Time limits were strictly kept 

wherever necessary and doubts were cleared then and there. All the test 

materials and response sheets were collected back after the due time. 

3.5. SCORING AND CONSOLIDATION 

After the data collection, response sheets were checked for personal details 

and for completeness of the data. During this, incomplete response sheets u7ere 

rejected primarily and response sheets that are complete in all respects were 

retained for scoring. 

Rejection of the incomplete response sheets resulted in a reduction of the 

size of the sample from 530 to 500. The break-up of this final sample of 500 pupils 

is given as Table 10. 



TABLE 10 

Break-up of the Final Sample 

School-wise distribution of the final sample is given as Appendix XMX. 

Response sheets of the fifteen tools were then scored using the scoring 

scheme of each. All the test scores were then consolidated incorporating student's 

personal data. The data was so entered and consolidated as to facilitate statistical 

analyses by means of computer. 

Gender 

3.6. STATISTICAL TECHNIQUES USED FOR ANALYSIS 

Total (N) = 500 

Boys 

244 

Computer facilities were adopted (by using the software programme SPSS) 

to do the major statistical analysis of the data. The inferential statistics employed 

in the study are as follows. 

Girls 

256 

Locale of Schools 

3.6.1 One-way Analysis of Variance (Best and Kahnls, 1992) 

Rural 

41 3 

Type of School Management 

Analysis of variance is an effective way to determine whether the means of 

more than two samples are too different to avdlbute the sampling error. The 

procedure of one-way ANOVA is through the following stepwise calculations. 

Urban 

87 

Private 

297 

Step 1:Total sum of squares, SSt = EX2 - (CX)2/N 

Government 

203 

Step 2:Between groups sum of squares 
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Step 3 : Within groups sum of squares, SS, = SS1 - SSb 

Step 4 : Mean square between, M& = SSb/dfb and 

Mean square within, MS, = SW/& 

Step 5 : F-ratio, F = bfSb/MS, 

Lf for a required level of sigruficance and forck-l, N-k) degrees of freedom, 

the obtained value of F is higher than the tabled value of F, the difference in the 

group means is said to be sipruhcant for that level of sigruficance. 

3.6.2 Scheffe's Test for Multiple Comparison (Ferguson30, 1976) 

The procedure of Scheffe's test for multiple comparison which is often used 

as a follow up of the ANOVA test is as follows: 

Step 1 : Calculate F-ratio between the pairs of means by using the within- 

group variance estimate. 

Step 2 : Consult a table of F and obtain the value of F required for 

sigruficance at 0.05 or 0.01 level for dfl= k-l and df2 = N- k. 

Step 3 : Calculate F' where F' = (k-1) F 

Step 4 : Compare the values of F and F'. 

For any difference to be significant at the required level, F must be greater 

than or equal to F'. 

3.6.3. Pearson's Product Moment Coefficient of Correlation (Garrett251966) 

Coefficient of correlation between relevant pair of variables is computed by 

means of the following formula which is in terms of raw scores or measures. 



NCXY - CX CY 
- rxY - where , 
J [NZXI -   EX)^] [ m y *  - ( E Y ) ~  

E X  is sun1 of the X scores; 

CY is sum of the Y scores; 

EX% sum of the squared X scores; 

CY' is sum of the squared Y scores; 

CXY is sum of the products of paired X and Y scores, and 

N is number of paired scores. 

3.6.3.1. Test of significance of the correl~tions by Fisher's t-test (BesC and 

Khan38, 1992) 

This is done by checking whether the t-value obtained by the formula 

exceeds 1.96 or 2.58, for sigruhcance at 0.05 level and 0.01 level respectively where 

'r' is the obtained correlation coefficient in each case. 

3.6.3.2. The 0.99 confidence interval of r [Garrett2' 1966) 

The limits within which the population r may lie with 99 percent confidence (0.99 

confidence interval of r) are calculated using the formula 

r+2.58 SEr] [ - 

where SEr, the standard error of r, is computed by the formula 

r being the obtained coefficient of correlation. 
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3.6.3.3. Verbal descriptions of r [Garret t27 19661 

The ma,anitude of each r is described for the degree of relationship using 

the below given explanations. 

r from 0.00 to 2 0.20 : indifferent or negligible relationship 

r from 2 0.20 to 2 0.40 : low or slight relation 

r from 2 0.40 to 2 0.70 : substantial or marked relationship 

r from 2 0.70 to + 1.00 : high to very high relationship. 

Shared variance, the percentage of the variance of the criterion variable 

accounted by the predictor variable, is calculated using the formula r2x100, r being 

the obtained correlation coefficient between the criterion and predictor variables. 

3.6.3.5. TIze coefficient of predictiz~e efiicienczj [GarrefP', 19661 

The coefficient of predictive efficiency is calculated using the formula 

E = l-k where k = G 2 ,  r being the obtained correlation coefficient. 

3.6.4. Stepwise Regression Analysis (by ANOVA approach) [Cohen & 

Manion,32 19891 

This is a statistical technique to select the set of variables that best predicts 

the criterion variable and that eliminates superfluous predictor variables. 

In regression analysis, the predictor variables are entered one by one on the 

basis of the size of the partial correlation to see the extent of contribution of each 

variable in predicting the criterion variable. Hence, as the first step, predictor 

variable having the highest correlation with the criterion variable is entered. 

Then, the variable having the next highest partial correlation is entered second 

and so on. Proceeding like this, a stage may come that further entering of 



variables won't make significant change either in the percentage variance or in R. 

It is an indication that the variable entered last and the remaining variables are 

not significant predictors of the criterion variable. 

A model Table of step-wise regression analysis is given as Table 11. 

TABLE 11 

Model Table of Step-wise Regression Analysis 

Variable entered - 

Multiple R - 

Percentage variance = 

SER = B = SEB = 

Beta = 

Source DF SS MSS F 

Total 

Regression 

Residual 

3.6.4.1. The coeficie~zt of determination R2 

The coefficient of determination, R2 in terms of P and r which gives the 

efficiency of each predictor variable in predicting the criterion variable is 

calculated using the formula 

where 1 stands for the criterion variable and 2, 3, .. .. for the sigruhcant predictor 

variables as found by regression analysis. 

The product of P and r is used as the index of the predictive efficiency. 
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3.6.5. Discriminant Function Analysis [ T a ~ q ~ ~ ,  19971 

To discriminate the population groups, discriminant function analysis by 

direct n~ethod was used, which involves mainly three steps. 

Step 1 : Prior classification of the sample into defined groups which are 

proposed to be discriminated. 

Step 2 : Analysis by means of the many discriminating characteristics which 

results in two functions (in the case of three groups situation) which 

are linear combinations of the selected variables in the form of 

D = BO + BlXl+ 8 2 x 2  + . . . . + BrXT where B's are the linear coefficients 

estimated from the data and XI, Xz . . . X, are the predictor variables 

used in the study. 

Step 3 : Testing the effectiveness of the discriminant functions to discriminate 

groups and the estimation of the canonical coefficients for the 

classification of new cases into the three groups. 

3.6.6. Factor Analysis [Kim and Muellerw, 19781 

Given an array of correlation coefficients for a set of variables, factor 

analytic technique enable us to see whether some underlying pattern of 

relationships exists such that the data may be rearranged or reduced to a smaller 

set of factors or components that may be taken as source variables accounting for 

the observed interrelations in the data. 

In order to make a meaningful patterning of variables, the factors obtained 

through Principal Component Analysis was undergone varimax rotation. 

The nature and content of the rotated factors were identified using the 

following criteria: 
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i) 

ii) 

iii) 

iv) 

vi) 

vii) 

Locate the group of variables on which the factor has the highest loadings. 

Locate the group of variables on which the factor has the lowest loadings. 

Examine the possibility of different factors becoming independent. 

Treat factor loadings with absolute values greater than 0.30 as sigruficant 

and other factor loadings as not significant. 

Factor loadings above 5 0.90 - extremely high presence/absence of the 

variable. 

Factor loadings between f: 0.70 and 2 0.90 - very high presence/ absence of 

the variable. 

Factor loadings between + 0.55 and 2 0.69 - considerable presence/ 

absence of the variable. 

Factor loadings between 2 0.40 and 2 0.54 - somewhat presence/ absence 

of the variable. 

Factor loadings between 2 0.30 and 2 0.39 - slight presence/absence of the 

variable. 

Factor l o a h g s  below 2 0.30 - negligible presence/absence of the variable. 
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CHAPTER I V  

A N A L Y S I S  

0:. Preliminary Analysis 
-:* Effect of the  Psychological Variables 

on Achievement in Mathematics 
0:. Relation of Psychological Variables 

with Achievement in Mathematics 
*:* Identification of the Significant 

Predictors of Achievement in 
Mathematics by Regression 
Analysis and Estimation of their 
Predictive Efficiency 

0:. Effectiveness of the Significant 
Predictors in Predicting Group 
Membership like High-, Average- 
and  Low-Achievers in Mathematics 

03 Significant Predictors in  the 
Psychological Factor Structures of 
High-, Average- and Low-Achievers 
i n  Mathematics 

*:* Findings of the Study 
*:* Tenability of Hypotheses 



ctatist ical  analysis is the mathematical process of organizing, analysing 

U a n d  interpreting numerical data and is one of the basic phases of the 

research process. The primary interest in studying a sample is to infer the 

population characteristics by the use of inferential statistics. In this study also, the 

investigator has made use of inferential statistics for hypothesis testing and hence 

for arriving at answers to the questions posed or stated. 

Details of the statistical analyses done to test the hypotheses and hence to 

tackle the objectives are discsussed in this chapter with the findings of each. 

The study is done with the major hypothesis viz., "Achievement in 

Mathematics of secondary school pupils can be significantly predicted.by means of 

the select set of psychological variables." 

The major hypothesis was tested by means of the following hypotheses, the 

testing of each of which is analogous to the testing of the major hypothesis of the 

study. 

i) Each select psychological variable has signhcant effect on Achievement in 

Mathematics. 

ii) Significant relationship exists between each psychological variable and 

Achievement in Mathematics. 



iii) Achievement in Mathematics can be significantly predicted by a 

combination of the predictor variables. 

iv) Group membership as High-, Average- and Low- Achievers in 

Mathematics can be effectively predicted using h e a r  discriminant 

functions in terms of the significant predictor variables of Achievement in 

Mathematics. 

v) The position nf significant predictors of Achievement in Mathematics in 

the psychological factor structure of the groups Wigh-, Average- and Low- 

Achievers will be different in terms of factor loadings and hence of 

communalities. 

Details of the statistical analyses and discussion of results are presented 

under six major heads viz., 

1. Preliminary Analysis 

2. Effect of the psychological variables on Achievement in Mathematics. 

3; Relation of psychological variables with Achievement in Mathematics. 

4. Identification of the significant predictors of Achievement in Mathematics 

by regression analysis and estimation of their predictive efficiency. 

5. Effectiveness of the significant predictors (identified by regression analysis) 

in predicting group membership like High-, Average- and Low- Achievers 

in Mathematics. 

6. Significant predictors (identified by regression analysis) in the 

psychological factor structures of High-, Average- and Low- Achievers in 

Mathematics. 
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41. PRELIMINARY ANALYSIS 

As a preliminary to the inferential statistics, the investigator had worked 

out certain essential descriptive statistics like mean, median, mode, range, 

standard deviation, skewness, kurtosis and standard error of means of all the 

select psychological variables for the whole sample (N=500). 

These essential descriptive statistics are presented in Table 12. 
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From the Table 12, it can be seen that there is not much variation between 

values of the three measures of central tendencies viz., mean, median and mode 

of the psychological variables. 

The range and standard deviation of each of the psychological variables 

shows the scattering of scores in each variable. 

Indices of skewness suggest that the distributions of the variables like 

Achievement in Mathematics, Numerical Reasoning, Spatial Ability, Deductive 

Reasoning, Problem Solving Ability in Mathematics, Fluency, Flexibility, 

Mathematics Interest, Self-Concept in Mathematics, Attitude towards Academic 

Work and Achievement Motivation in Mathematics are slightly positively 

skewed. For the variables Ability to use Symbols, Abstract Reasoning, Inductive 

Reasoning, Originality, Attitude towards Mathematics and Mathematics Anxiety, 

the distribution is slightly negatively skewed. 

The indices of kurtosis of the variables Achievement in Mathematics, 

Ability €0 use Symbols, Abstract Reasoning, Inductive Reasoning, Deductive 

Reasoning, Fluency, Flexibility, Originality, Self-Concept in Mathematics, Attitude 

towards Mathematics, Attitude towards Academic Work and Mathematics 

Anxiety are less than zero. This indicates that these distributions are slightly 

platykurtic. The distribution is leptokurtic for the variables Numerical Reasoning, 

Spatial Ability, Problem Solving Ability in Mathematics, Mathematics Interest and 

Acluevement Motivation in Mathematics. 

In general, the distribution of the psychological variables do not depart 

appreciably from normality. 



4.2 EFFECT OF THE PSYCHOLOGICAL VARIABLES ON ACHIEVEMENT 

IN MATHEMATICS 

The first objective set for the study is to test whether the select 

psychological variables have significant effect on Achievement in Mathematics, 

that is, to test for the ability of each select ysychological variable to discriminate 

significantly between the three groups of Achievers in Mathematics viz., High-, 

Average- and Low, the technique of one-way analysis of variance was used. 

Further, Scheffe's test of multiple comparison of mean scores was used to study 

pairwise group differences in the case of variables having significant effect on 

Achievement in Mathematics. 

The conlputation of analysis of variance theoretically warrants that some 

basic assumptions are to be met. The basic assumptions underlying the use and 

interpretation of analysis of variance according to Wiersma (1986) are: 

i) Measurement of dependent variable, the variable whose data are being 

analysed, is on atleast an interval scale. 

ii) The scores (criterion or dependent variable) are selected from a population 

distribution that is normally distributed. 

iii) When two or more populations are being studied, they have homogeneous 

variance. 

iv) The observations or scores are independent, which means that the score of 

one individual is not influenced by the score of anv other. 

As the test of Achievement in Mathematics (criterion or dependent 

variable) was constructed in such a way that the scores of the test possess the 



characteristics equality, magnitude and equal interval, the first assumption for 

analysis of variance is satisfied. 

For the verification of the second assumption, the investigator computed 

statistics like mean, median, mode, standard deviation, skewness and kurtosis of 

the criterion (dependent) variable Achievement in Mathematics. Values of these 

statistics are presented as Table 13. 

TABLE 13 

Descriptive Statistics of the Variable Achievement in Mathematics 

The indices obtained for the two measures of central tendency viz., mean 

and median are approximately equal but not of mode. The coefficients of 

skewness and kurtosis suggest that the distribution is slightly positively skewed 

and slightly platykurtic. The investigator therefore prepared smoothed 

frequency curve of the measures of the variable Achievement in Mathematics for 

the total sample and this is presented as Figure 1. 
1 

Mean Median Mode 

8.31 8.00 6.50 

Standard 1 Skewness Kurtosis 
Deviation 

4.30 0.27 -0.67 
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The statistical constants and the graphical representation reveals that the 

distribution of the variable Achievement in Mathematics is not badly skewed and 

follows approximately a normal distribution. 

Third assumption for analysis of variance is homogeneity of variances 

across the different groups or samples of study. Studies with large samples are 

sufficient reasons for the statistical acceptance of homogeneity of variance. Here 

the size of the total sample is 500 and of the subsamples are 108 for High- 

Achievers, 289 for Average- Achievers and 103 for Low- Achievers. Hence the 

k d  assumption is satisfied. 

Fourth assumption for analysis of variance is that samples drawn should 

be independent. Here, the three groups of achievers viz., High-, Average- and 

Low- were framed following the conventional procedure of 'o' distance from 

mean 'M'. By this, 108 subjects who obtained achievement scores of 12.5 and 

above (mean = 8.31, SD = 4.30) were treated as High- Achievers; 103 subjects who 

obtained, scores of 4 and below were treated as Low- Achievers and 289 subjects 

who obtained achievement scores between 4 and 12.5 were treated as Average- 

Achievers. This implies that the three groups or the three subsamples subjected 

to study are independent. 

As all the four assumptions of analysis of variance are nearly satisfied, the 

investigator decide to go ahead with the computer application of analysis of 

variance. The results obtained by the one-way a~~alysis of variance technique 

with regard to the select psychological variables are presented in Table 14. 
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TABLE 14 

Results of Analysis of Variance for the Effect of 
Psychological Variables on Achievement in Mathematics 

S1. 
No. 

1. 

2. 

Psychological 
Variables 

Numerical 
Reasoning 

3. 

4. 

Ability to use 
Symbols 

5. 

Source of 
Variance 

Between groups 
Within groups 

Spatial Ability 

Abstract 
Reasoning 

Deductive 
Reasoning 

Between groups 
Within groups 

Inductive 
Reasoning 

Between groups 3601.10 
Within groups / 1 41.78 

7. 

8. 

Sum of 
Squares 

69.40 
1261.42 

173.81 86.91 
1468.32 1 2.95 

Between groups 
Within groups 

Between groups 
Within groups 

9. 

Mean 
squares 

34.70 
2.54 

Between groups 
Within groups 

Problem Solving 
Ability in 
Xiathematics 

Fluency 

10. 

17.21 
816.11 

515.26 
3022.11 

Fiexibility 

11. 

8.60 
1.64 

257.63 
6.08 

11614.82 
26512.63 

Between groups 
Within groups 

Between groups 
Within groups 

Originality 

12. 

5807.41 
53.35 

Between groups 
Within groups 

Mathematics 
Interest 

13- 1 Attitude towards 
Mathematics 

2774.27 
7380.30 

26497.95 
106812.42 

Between groups 
Within groups 

Self-Concept in 
Mathematics 

Between groups 3791.40 
Within groups / 1 ~ ~ $ ? 2  1 212.60 

14. 

15. 

16. 

1387.14 
14.85 

13248.98 
214.91 

20584.02 
87070.35 

1531.89 765.94 
11509.86 1 23.16 

Between groups 
Within groups 

10292.01 
175.19 

Between groups 2368.26 
Within groups / 8001304 

Note: N = 500 
Degrees of freedom for between groups is 2 and for within groups is 497. 
" indicates P c0.01 

Attitude towards 
Academic Work 

hlathematics 
h x i e  t y 
Achievement 
Motivation in 
Mathematics 

482.27 
9903.56 

1184.13 
160.99 

241.14 
19.93 

Between groups 
Within groups 

Between groups 
Within groups 

Between groups 
Within groups 

40032.58 
177082.02 

10446.75 
96639.80 

2303.96 
64969.02 

20016.29 
356.30 

5223.37 
194.45 

1151.98 
130.72 
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The results of analysis of variance given in Table 14 indicates that th F- 9 
ratios obtained of all the sixteen psychological variables exceed 4.65, the tabled 

value of F required for signhcance at 0.01 level for (2, 497) degrees of freedom. 

This suggests that the mean scores of all the psychological variables are 

sigruficantly different between High-, Average- and Low- Achievers in 

Mathematics. This implies that each psychological variable is able to discriminate 

s iwcant ly  between the three groups of achievers viz. Ffigh-, Average- and Low- 

Achievers in Mathematics. This further suggests that all the sixteen psychological 

variables have significant effect on Achievement in Mathematics. 

The psychological variables having significant effect, that is, showing 

significant difference between the three groups of achievers in the order of the 

magnitude of F-ratio are Inductive Reasoning, Problem Solving Ability in 

Mathematics, Deductive Reasoning, Fluency, Flexibility, Attitude towards 

Academic Work, Abstract Reasoning, Originality, Ability to use Symbols, 

Mathematics Anxiety, Attitude towards Mathematics, Numerical Reasoning, 

Mathematics Interest, Achievement Motivation in Mathematics, Self-Concept in 

Mathematics and Spatial Ability. 

As it was found that the means of all the psychological variables differ 

significantly between High-, Average- and Low- Achievers in Mathematics, the 

investigator tested for pairwise group differences of each variable by means of 

Scheffe's test of multiple comparison of means for large independent samples. 

As there are three groups for comparison, the test was done for group pairs 

like High- and Average- Achievers in Mathematics, High- and Low- Achievers in 

Mathematics and for Average- and Low- Achievers in Mathematics. Necessary 

statistics of these tests and the obtained F's are given in Table 15. 



TABLE 15 
Results of the Scheffe's Test of Multiple Comparison of the Means of the 

Psychological Variables Between High-, Average- and Low- Achievers in Mathematics 

I Mean score of the psychoL 

Psychological Variables High- Average- 
Group Group 

Numerical Reasoning 
Ability to use Symbols 
Spatial Ability 
Abstract Reasoning 
Inductive Reasoning 
Deductive Reasoning 
Problem Solving Ability 
in Mathematics 1 12.81 1 8.18 

Fluency 
Flexibility 

Originality 
Mathematics Interest 

12. 1 Self-Concep t in 
Mathematics 

13. 1 Attitude towards 
Mathematics 

14. 1 Attitude towards 
Academic work 

15. 1 Mathematics Anxiety 1 89.32 1 84.11 

16. 1 Achievement Motivation 
in Mathematics 1 95.05 1 90.07 

I l I 

Note: F-value needed for significance at 0.01 level is 9.30 and at 
** indicates p<0.01. 

;ical variable . r l  
Group 

(N=103) 

Mean squares 
of within 

group (MS,) 

I F-value obtained for the comparison 

I High- and / High- and ( Average- and 
I Average- I Low- I Low- 

~chievers Achievers Achievers 

2.54 22.00** 22.40X* 2.00 

I I I 

05 level is 6.02. 6 
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The results given in Table 15 are described below under three headings of 

group difference. 

4.2.1. Comparison of High- and Average- Achievers in Mathematics for the 

Mean Scores of Psychological Variables 

The F-values obtained for the High-Average group comparison of mean 

scores of all the sixteen psychological variables are greater than 9.30, the value of 

F' required for significance at 0.01 level. This suggests that there exists significant 

difference in the mean scores of each psychological variable between High- and 

Average- Achievers in Mathematics. Stated differently each psychological 

variable is capable of differentiating High- Achievers in Mathematics from 

Average- Achievers in Mathematics. 

4.2.2. Comparison of High- and Low- Achievers in Mathematics for the Mean 

Scores of Psychological Variables 

Comparison of the mean scores of all the sixteen psychological variables 

between High- and Low-Achievers in Mathematics revealed that the obtained F- 

values of all the psychological variables exceed 9.30, the value of F' required for 

significance at 0.01 level. This suggests that there exists significant difference in 

the mean scores of all the psychological variables between High- and Low- 

Achievers in Mathematics. Stated differently all psychological variables are able 

to discriminate significantly between High- Achievers in Mathematics and Low- 

Achievers in Mathematics. 

4.23. Comparison of Average- and Low- Achievers in Mathematics for the 

Mean Scores of Psychological Variables 

Comparison of the mean scores of the psychological variables between 

Average- and Low- Achievers in Mathematics suggests that the F-values of only 
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eight variables viz., Ability to use Symbols, Inductive Reasoning, Deductive 

Reasoning, Problem Solving Ability in Mathematics, Fluency, Flexibility, Attitude 

towards Academic Work and Mathematics Anxiety are greater than 9.30, the 

value of F' required for significance at 0.01 level. That is, there exists significant 

difference in the mean scores of only these eight psychological variables between 

Average- and Low- Achievers in Mathematics. 

But difference in the mean scores of the remaining eight variables viz., 

Numerical Reasoning, Spatial Ability, Abstract Reasoning, Originality, 

Mathematics Interest, Self-Concept in Mathematics, Attitude towards 

Mathematics and Achievement Motivation in Mathematics are not significant 

between Average- and Low- Achievers in Mathematics. Average- and Low- 

Achievers in Mathematics can be considered as alike in these eight variables. 

Findings 

1. Analysis of variance revealed that all the sixteen psychological variables 

have sigruficant effect on Achievement in Mathematics. That is, High-, 

Average- and Low- Achievers in Mathematics differ significantly in the 

mean scores of all the sixteen psychological variables viz., 

i) 

ii) 

iii) 

iv) 

v) 

Vi) 

vii) 

viii) 

Numerical Reasoning 

Ability to use Symbols 

Spatial Ability 

Abstract Reasoning 

Inductive Reasoning 

Deductive Reasoning 

Problem Solving Ability in Mathematics 

Fluency 
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k) 

X) 

xi) 

xii) 

xiii) 

xiv) 

xv) 

xvi) 

Flexibility 

Originality 

Mathematics Interest 

Self-Concept in Mathematics 

Attitude towards Mathematics 

Attitude towards Academic Work 

Mathematics Anxiety and 

Achievement Motivation in Mathematics 

2. Scehffe's test of multiple comparison showed that 

a) Significant difference exists between all the three group pairs viz., 

High- and Average- Achievers; 

High- and Low- Achievers; and 

Average- and Low- Achievers in the mean scores of the eight 

psychological variables viz., 

i) 

ii) 

iii) 

iv ) 

v) 

vi) 

vii) 

viii) 

Ability to use Symbols 

Inductive Reasoning 

Deductive Reasoning 

Problem Solving Ability in Mathematics 

Fluency 

Flexibility 

Attitude towards Academic Work and 

Mathematics Anxiety 

b) Significant difference exists between the group pairs viz., 

High- and Average- Achievers and , 
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High- and Low- Achievers in the mean scores of the 

remaining eight psychological variables viz ., 

i) 

ii) 

iii) 

iv) 

v) 

vii) 

viii) 

Numerical Reasoning 

Spatial Ability 

Abstract Reasoning 

Originality 

Mathematics Interest 

Self-Concept in Mathematics 

Attitude towards Mathematics and 

Achievement Motivation in Mathematics 

4.3. RELATION OF PSYCHOLOGICAL VARIABLES WITH ACHIEVE- 

MENT IN MATHEMATICS 

The analysis of variance revealed that all the psychological variables have 

significant effect on Achievement in Mathematics. That is, they are capable of 

differentiating significantly between the three groups of achievers viz., High-, 

Average- and Low- Achievers in Mathematics. This implies the possibility of 

significant relationship of Achievement in Mathematics with all the sixteen 

psychological variables. In this section, the investigator therefore estimated the 

extent and nature of relationship between Achievement in Mathematics and each 

of the sixteen psychological variables by means of Pearson's product moment 

coefficient of correlation 'r'. 

The investigator could use Pearson's product moment coefficient of 

correlation 'r' as all the variables involved in this study are continuous and of the 

interval type by their measurement. Besides, in using r, the basic assumptions to 

be met are, 



i) The distribution of the criterion (dependent) variable should be normal or 

atleast not badly skewed. (This was understood by studying the 

distribution graphically and by estimating measures of skewness and 

kurtosis in the earlier section). 

ii) The relationship between the two variables is to be rectilinear. (This was 

understood by preparing scatter diagrams in the case of each psychological 

variable with Achievement in Mathematics. 

iii) The condition of equal scattering (homoscedasticity). (This was assumed 

as a large sample  as used for the study). 

As all the three assumptions are satisfied, the investigator proceeded with 

the computation of Pearson's r. The value of 'r' obtained in the case of each 

psychological variable is described below in terms of 

i) statistical significance of the coefficient (by Fisher's t-test) 

ii) the size of 'r' 

iii) directionof'r' 

iv) 99 percent confidence interval of 'r' 

v) shared variance which a variable has in common with the 

variable associated, and 

vi) The coefficient of predictive efficiency, E. 

Details of these are presented in Table 16. 





From Table 16, the coefficient of correlations obtained between 

Achievement in Mathematics and each of the sixteen psychological variables 

revealed that all the sixteen psychological variables have significant correlation 

(beyond 0.01 level as the Fisher's t-value exceeds 2.58, the limit set up for 

significance at 0.01 level) with Achievement in Mathematics. The significant 'r' is 

indicative of a true relationship and hence it can be understood that there exists 

real relationship between Achievement in Mathematics and each of the sixteen 

psychological variables. 

The magnitude of r's of the sixteen psychological variables with 

Achievement in Mathematics reveal that the relation of nine of the psychological 

variables (Ability to use Symbols, Abstract Reasoning, Inductive Reasoning, 

Deductive Reasoning, Problem Solving Ability in Mathematics, Fluency, 

Flexibility, Originality and Attitude towards Academic Work) are substantial; 

relation of the five variables (Numerical Reasoning, Mathematics Interest, 

Attitude towards Mathematics, Mathematics Anxiety and Achievement 

~ot ivat ion in Mathematics) are low and of the remaining WO variables (Spatial 

Ability and Self-Concept in Mathematics) are negligible. 

Further it was found that relation of Achievement in Mathematics with 

fifteen of the psychological variables (except Mathematics Anxiety) are positive. 

Of these fifteen variables, the nine variables viz., Ability to use Symbols, Abstract 

Reasoning, Inductive Reasoning, Deductive Reasoning, Problem Solving Ability 

in Mathematics, Fluency, Flexibility, Originality and Attitude towards Academic 

Work have substantial and positive relationship with Achievement in 

Mathematics, which means that an increase in these predictor psychological 

variables is accompanied by a substantial increase in Achievement in 

Mathematics. Four variables (Numerical Reasoning, Mathematics Interest, 
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Attitude towards Mathematics and Achievement Motivation in Mathematics) 

have positive but low correlation with Achievement in Mathematics. That is, an 

increase in these four predictor variables is accompanied by a slight increase in 

Achievement in Mathematics. But two variables viz., Spatial Ability and Self- 

Concept in Mathematics have only negligible (but positive) relation with 

Achievement in Mathematics, which means that these variables contribute very 

little to Achievement in Mathematics. The relation of Achievement in 

Mathematics with Mathematics Anxiety is negative and low. Tlut is, increase in 

Mathematics Anxiety is accompanied by slight decrease in Achievement in 

Mathematics. 

Ninetynine percent confidence interval of r's estimated between 

Achievement in Mathematics and each of the sixteen psychological variables are 

presented in Table 16 and these give the limits within which the population r may 

be in the case of each variable, the probability being 0.99. 

Table 16 also shows the shared variance, indicating the percentage of the 

variance of the criterion variable 'Achievement in Mathematics' accounted by 

each predictor variable. The shared variance estimated varies between 2.56 

(Spatial Ability) and 38.44 (Inductive Reasoning). 

The coefficient of predictive efficiency, E (in terms of r), of the variables 

varies from 0.01 to 0.22, which indicates that the efficiency of the psychological 

variables under study in predicting Achievement in Mathematics ranges from one 

percent to 22 percent. The psychological variables in the order of the magnitude 

of predictive efficiency are Inductive Reasoning, Problem Solving Ability in 

Mathematics, Deductive Reasoning, Fluency, Flexibility, Originality, Attitude 

towards Academic Work, Abstract Reasoning, Ability to use Symbols, 

Mathematics Anxiety, Attitude towards Mathematics, Numerical Reasoning, 
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Mathematics Interest, Achievement Motivation in Mathematics, Spatial Ability 

and Self-Concept in Mathematics. 

Findings 

All the sixteen psychological variables have significant correlation with 

Achievement in Mathematics, at 0.01 level. All the psychological variables except 

Mathematics Anxiety are positively correlated with Achievement in Mathematics. 

4.4. IDENTIFICATION OF THE SIGNIFICANT PREDICTORS OF 

ACHIEVEMENT IN MATHEMATICS BY REGRESSION ANALYSIS 

AND ESTIMATION OF THEIR PREDICTIVE EFFICIENCY (IN TERMS 

OF P AND THE PARTIAL r's) 

The third objective of the study is the identification of the significant 

psychological predictors of Achievement in Mathematics and thereby estimation 

of the predictive efficiency of each psychological variable in predicting 

Achievement in Mathematics. As all the psychological variables were found to 

have significant effect on Achievement in Mathematics and are significantly 

related to Achievement in Mathematics (r ranges from -0.34 to 0.62), it became apt 

to conduct regression analysis to know the psychological variables which are 

signhcant predictors of Achievement in Mathematics. The technique followed 

for this is stepwise regression analysis (ANOVA approach) for which 

computation was by means of the SPSS programme of computer. 

The basic statistics,mean and standard deviation of the criterion and 

predictor variables are given in Table 17 as a prelinlinary to the regression 

analysis. 
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TABLE 17 

Means and Standard Deviations of the Select 
Psychological Variables as Input Data for Stepwise Regression Analysis 

The correlation matrix of the criterion variable Achievement in 

Mathematics with the predictor psychological variables which is also an input 

data of the regression analysis is given as Table 18. 

51. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

l .  

15. 

16. 

17. 

Psychological variables 

Criterion Variable 

Y Achievement in Mathematics 

Predictor Variables 

XI Numerical Reasoning 

Xz Ability to use Symbols 

X3SpatialAbility 

X, Abstract Reasoning 

Xs Inductive Reasoning 

X6 Deductive Reasoning 

X7 Problem Solving Ability in 
Mathematics 

X8 Fluency 

X 9  Flexibility 

XIO Originality 

X11 Mathematics Interest 

XI? Self-Concept in Mathematics 

X13 Attitude towards Mathematics 

X14 Attitude towards Academic Work 

X15 Mathematics Anxiety 

X16 Achievement Motivation in 
Mathematics 

Mean 

8.31 

3.07 

2.91 

2.56 

7.71 

23.65 

16.95 

8.69 

34.21 

28.21 

14.36 

8.84 

75.91 

112.39 

137.20 

83.33 

91 -00 

Standard 
deviation 

4.30 

1.63 

1.81 

1.29 

2.66 

8.74 

7.49 

4.51 

16.35 

14.69 

5.11 

4.56 

12.85 

15.07 

20.86 

14.65 

11.61 



Correlation Matrix of the Criterion Variable with the Predictor Variables 
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The indices of correlations reported in Table 18 indicates that the predictor 

variable Inductive Reasoning (Xs) has the highest correlation (r = 0.62) with the 

criterion variable, and hence it was selected to enter first in the analysis. 

Step 1 

The result of the step I analysis is given as Table 19. 

TABLE 19 

Results of Step I Regression Analysis 

Variable entered : X3 (Inductive Reasoning) 

Correlation(r) = 0.616 

Percentage variance (r2 X 100) = 37.91 

Betas(P3) = 0.62 B5 = 0.30 

Constant = 1.14 

SE, = 0.03 

SEE = 0.02 

Source DF SS MSS F 

Total 499 

 egression 
Residual 

- - 

The result shown in Table 19 suggests that the F-value 304.09 highly 

exceeds the F-value for significance at 0.01 level for (1, 498) df and hence the 

regressor X3 (Inductive Reasoning) is highly sigruficant in predicting the criterion 

variable Achievement in Mathematics. 

The percentage variance accounted for by the variable Inductive Reasoning 

(X5) in predicting Achievement in Mathematics is 37.91. 
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Step I1 

The second predictor input variable is the one which has the highest partial 

correlation with the criterion variable. In this case the variable is Problem Solving 

Ability in hlathematics (X7). 

The results of this analysis are shown as Table 20. 

TABLE 20 

Results of Step I1 Regression Analysis 

Variables entered : % and X7 

Multiple Correlation(R) = 0.692 

Percentage variance (R2 X 100) = 47.85 

Beta&) = 0.43 B5 = 0.21 

Beta7 (PT) = 0.37 B7 = 0.35 

Constant = 0.29 

Source DF SS MSS F 

TO tal 499 

Regression 
.- 

Residual 497 4818.60 9.70 

The result shown in Table 20 suggests that the obtained F-value 227.98 

highly exceeds the F-value for significance at 0.01 level for (2,497) df. The 

regressor X7 therefore also is highly significant in predicting the criterion variable 

Achievement in Mathematics. 

Here the index of predictability, 'R' is 0.692 and the percentage variance 

accounted for by the variables Inductive Reasoning (X5) and Problem Solving 

Ability in Mathematics (X7) in predicting Achievement in Mathematics is 47.85. 



Analysis 161 

This further suggests that by adding X7 to X5, R the index of prediction has 

changed from 0.616 to 0.692 and that the percentage variance raised from 37.91 to 

47.85. The increase in R is 0.076 and that in percentage variance is 9.94. 

Step I11 

The third variable entered having highest partial colrelation with the 

criterion variable is Attitude towards Academic Work (X14). 

The results of this analysis is shown as Table 21. 

TABLE 21 

Results of Step I11 Regression Analysis 

Variables entered : Xs, X7and X14 

Multiple Conelation(R) = 0.721 

Percentage variance (R* X 100) = 51.98 

Betas (PS) = 0.37 B5 = 0.18 

Beta7 (07) = 0.33 B7 = 0.32 

Beta14 (014) = 0.22 B14 z.0.05 

Constant = -4.94 

Source DF SS MSS F 

Total 499 

Regression 
.- 

Residual 496 4436.66 8.95 

The result shown in Table 21 suggests that the obtained F-value 178.97 

exceeds the F-value for significance at 0.01 level for (3, 496) df and hence the 

regressor X14 (Attitude towards Academic Work) also is significant in predicting 

the criterion variable Achievement in Mathematics. 
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Table 21 also reveals that when the third variable viz., Attitude towards 

Academic work was entered, R became 0.721 with percentage variance 51.98. 

That is, the multiple correlation of the three variables with Achievement in 

Mathematics is 0.721 and that the percentage variance accounted for by the three 

variables Inductive Reasoning, Problem Solving Ability in Mathematics and 

Attitude towards Academic Work in predicting Achievement in Mathematics is 

51.98. 

This further suggests that by adding X14 to X s  and X7, the multiple 

correlation R has increased from 0.692 to 0.721 and percentage variance has 

increased from 47.85 to 51.98. The increase in R and percentage variance are 0.029 

and 4.13 respectively. 

Step IV 

The fourth variable entered is Flexibility (X9). Results of this analysis is 

shown as Table 22. 

TABLE 22 

Results of Step N Regression Analysis 

p- 

Variables entered : Xs, X7, X14 and X9 
Multiple Correlation(R) = 0.748 SER = 0.02 
Percentage variance (R2 X 100) = 55.96 
Betas (P j) = 0.30 
Betas (P7) = 0.24 

Constant = -5.90 
Source DF SS MSS F 
Total 499 

Regression 4 5170.05 1292.51 
157.23 

495 
(p<O.Ol) 

Residual 4069.21 8.22 
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The result shown in Table 22 suggests that the obtained F-value 157.23 

exceeds the F-value for significance at 0.01 level for (4, 495) df and that the 

regressor Xs (Flexibility) is also sigruhcant in predicting the criterion variable 

Achievement in Mathematics. 

Table 22 also reveals that when the fourth variable Flexibility was entered 

R became 0.748 with percentage variance 55.96. That is, the multiple correlation 

of the four variables with Achievement in Mathematics is 0.748 and that the 

percentage variance accounted for by the four variables Inductive Reasoning, 

Problem Solving Ability in Mathematics, Attitude towards Academic Work and 

Flexibility in predicting Achievement in Mathematics is 55.96. 

This further suggests that by adding X9 to Xs, X7 and XIJ, the multiple 

correlation R has increased from 0.721 to 0.748 and percentage variance from 

51.98 to 55.96. The increase in R and percentage variance are 0.027 and 3.98 

respectively . 

Step V , 

The fifth variable entered is Ability to use Symbols (X?). Results of this 

analysis is shown as Table 23. 



TABLE 23 

Results of Step V Regression Analysis 

Variables entered : Xs, X7, XIJ , X9 and X2 

Multiple Conelation(R) = 0.758 

Percentage variance (R2 X 100) = 57.43 

Betas (0s) = 0.26 B5 = 0.13 

Beta7 (P7) = 0.25 B7 = 0.23 

Beta14 (PI-) = 0.24 BM ~ 0 . 0 5  

Beta9 (P9) = 0.19 Bs = 0.06 

Beta2 (Pz) = 0.14 B2 = 0.33 

Constant = -6.06 

Source DF SS MSS F 

Total 499 

Regression 
- 

Residual 494 3933.42 7.96 

The result shown in Table 23 suggests that the F-value 133.27 exceeds the 

F-value for significance at 0.01 level for (5, 494) clf and that the regressor X2 

(Ability to use Symbols) is also significant in predicting the criterion variable 

Achievement in Mathematics. 

Table 23 again reveals that when the fifth variable Ability to use Symbols 

was entered, R became 0.758 with percentage variance 57.43. That is, the multiple 

correlation of the five variables with Achievement in Mathematics is 0.758 and 

that the percentage variance accounted for by the five variables Inductive 

Reasoning, Problem Solving Ability in Mathematics, Attitude towards Academic 

Work, Flexibility and Ability to use Symbols in Predicting Achievement in 

Mathematics is 57.43. 
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This further suggests that by adding X2 to X5, X7, X11 and X9, the multiple 

correlation R has increased from 0.748 to 0.758 and percentage variance from 

55.96 to 57.43. The increase in R and percentage variance are 0.010 and 1.47 

respectively. 

Step V1 

The sixth variable entered is Deductive Reasoning (G). Results of this 

analysis is shown as Table 24. 

TABLE 24 

Results of Step V1 Regression Analysis 

Variables entered : Xs, X7, XIJ, X9, X2 and X6 

Multiple Conelation(R) = 0.762 

Percentage variance ( R ~ x  100) = 58.10 

Betaj (P5) = 0.17 B5 = 0.08 

Betas (P9) = 0.18 B9 = 0.06 

Beta2 (P2) = 0.14 

Betas (P6) = 0.13 

Constant = -6.20 

Source DF SS MSS F 

Total 

Regression 

Residual 

The result shown in Table 24 suggests that the F-value 113.94 exceeds the 

F-value for significance at 0.01 level for (6, 493) df and that the regressor G 
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(Deductive Reasoning) is also significant in predicting the criterion variable 

Achievement in Mathematics. 

When the sixth variable Deductive Reasoning was entered, R became 0.762 

~ l t h  percentage variance 58.10. That is, the multiple correlation of the six 

variables with Achievement in Mathematics is 0.762 and that the percentage 

variance accounted for by the six variables Inductive Reasoning, Problem Solving 

Ability in Mathematics, Attitude towards Academic Work, Flexibility, Ability to 

use Syn~bols and Deductive Reasoning in predicting Achievement in Mathematics 

is 58.10 

This kurther suggests that by adding Xg to X5, X7, X14, X9 and X& the 

multiple correlation R has changed from 0.758 to 0.762 and percentage variance 

from 57.43 to 58.10. The increase in R and percentage variance are 0.004 and 0.67 

respectively. 

After step V1 analysis, it was found that further addition of predictor 

variables has not much to contribute to R or for the percentage variance. When 

sixth variable Xg was entered, R increased only by 0.004 which is negligible and 

the percentage variance increased only by 0.67. 

Thus it was found that among the sixteen psychological variables which 

have signhcant effect and relation with Achievement in Mathematics, only six are 

signhcant predictors. These six predictors in the order as found in the stepwise 

regression analysis, the successive R's, percentage variance, and, increase in R and 

the percentage variance, are reported in Table 25. 
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TABLE 25 

Summary of Results of Stepwise Regression Analysis 

The successive regression equations for predicting Achievement in 

Mathematics by means of the above six predictor variables are: 

7 

Step 

I 

II 

m 

TV 

V 

V1 

i) Yl = 0.30 Xj + 1.14 

ii) Yl = 0.21 Xj + 0.35 X7 + 0.28 

iii) Y1 = 0.18 Xs + 0.32 X7 + 0.05 X14 - 5.02 

iv) Y1 = 0.15 Xs + 0.23 X7 + 0.05 k . 4  3.0.07 X9 - 5.88 

V) Y1 = 0.13 Xj + 0.23 X7 + 0.05 X14 + 0.06 X9 + 0.33 X2- 6.11 

vi) Y1=0.08Xj+0.23X~+0.05X~~+0.06X~+0.34X~+0.07~-6.19, 

where Y1 denotes predicted values of Y, the criterion variable 

'Achievement in Mathematics' and X, X7, X14, X9, X2 and X6 are the significant 

predictors viz., Inductive Reasoning, Problem Solving Ability in Mathematics, 

Variables entered 

Xj (Inductive Reasoning) 

X7 (Problem Solving 
Ability in hlathematics) 

X14 (Attitude towards 
Academic Work) 

X9 (Flexibility) 

X:! (Ability to use 
Sym bok) 

X6 (Deductive 
Reasoning) 

R 

0.616 

0.692 

0.721 

0.748 

0.758 

0.762 

Increase in 
R 

0.076 

0.029 

0.027 

0.010 

0.004 

Percentage 
variance (R2 

X 100) 

37.91 

47.85 

51.98 

55.96 

57.43 

58.10 

Increase in 
percentage 
variance 

- 
9.94 

4.13 

3.98 

1.47 

0.67 
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Attitude towards Academic Work, Flexibility, Ability to use Symbols and 

Deductive Reasoning respectively. 

4.4.1. Predictive Efficiency of the Significant Predictors 

The multiple correlation R between the criterion variable Y and of the six 

significant predictors [Inductive Reasoning (Xs),  Problem Solving Ability in 

Mathematics (X7), Attitude towards Academic Work  XI^), Flexibility (Xs). Ability 

to use Symbols (X?) and Deductive Reasoning (%)l is 0.762 and this index of 

prediction is h i ~ h l y  significant as SER = 0.02. This suggests that Achievement in 

Mathematics can be significantly predicted by means of the six predictors &, X7, 

XIJ, X9, X2 and Xg. 

In order to find the predictive efficiency of each of these six significant 

predictor variables, the coefficient of determination R% Xpr is computed and 

presented in Table 26. 

TABLE 26 

' ~elat ive  Weights of the Six Significant Predictor Variables 

Variable 
Number 

Xs 

X7 

X14 

X9 

X2 

X6 

Variables 

Inductive Reasoning 

Problem Solving 
Ability in Mathematics 

Attitude towards 
Academic Work 

Flexibility 

Ability to use Symbols 

Deductive Reasoning 

Regression 
coefficients (p) 

0.17 

0.24 

0.24 

0.18 

0.14 

0.13 

Coefficient of 
correlation (r) 

0.62 

0.59 

0.45 

0.54 

0.42 

0.54 

p X r 

0.105 

0.142 

0.108 

0.097 

0.059 

0.070 

Cpr = R* = 0.581 
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The results in Table 26 thus suggests that, 

i) 10.50 percent of the variance of. Achievement in Mathematics is 

accountable by the predictor variable Inductive Reasoning 

ii) 14.20 percent of the variance of Achievement in Mathematics is 

accountable by the predictor variable Problem Solving Ability in 

Mathematics. 

iii) 10.80 percent of the variance of Achievement in Mathematics is 

accountable by the predictor variable Attitude towards Academic Work. 

iv) 9.70 percent of the variance of Achievement in Mathematics is accountable 

by the predictor variable Flexibility. 

v) 
. 5.90 percent of the variance of Achievement in Mathematics is accountable 

by the predictor variable Ability to use Symbols. 

vi) 7.00 percent of the variance of Achievement in Mathematics is accountable 

by the predictor variable Deductive Reasoning. 

vii) R' = Cpr = 0.581. This indicates that 58.10 percent of whatever makes 

students differ in Achievement in Mathematics is attributable to difference 

in the six predictor variables viz., Inductive Reasoning (Xs), Problem 

Solving Ability in Mathematics (X4, Attitude towards Academic Work 

(X1~), Flexibility (Xs), Ability to use Symbols (X2) and Deductive Reasoning 

(X6). That is, around 58 percent of the variance in Achievement in 

Mathematics is attributable to the variation in the six variables obtained as 

best predictors by stepwise regression analysis. This also means that the 

remaining 42 percent of the variance in Achievement in Mathematics is 

attributable to the variation in the variables other than those studied. 
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Findings 

Six variables were found to be significant predictors of Achievement in 

Mathematics. These variables are listed bebw on the basis of the extent of 

predictability of Achievement in Mathematics. 

i) Problem Solving Ability in Mathematics 

ii) Attitude towards Academic Work 

iii) Inductive Reasoning 

iv) Flexibility 

v) Deductive Reasoning 

vi) Ability to use Symbols 

4.5. EFFECTIVENESS OF THE SIGNIFICANT PREDICTORS (IDENTIFIED 

BY REGRESSION ANALYSIS) IN PREDICTING GROUP 

MEMBERSHIP LIKE HIGH-, AVERAGE- AND LOW- ACHIEVERS IN 

MATHEMATICS 

f i e  fourth objective of the study is to derive the linear discriminant 

functions in terms of the sigmficant predictors and hence to estimate their 

effectiveness in predicting group membership like High-, Average- and Low- 

Achievers in Mathematics. As such discriminant function analysis (Direct 

method and computer analysis) was done to estimate the effectiveness of the six 

significant predictors (as found by regression analysis) in predicting group 

membership like High-, Average- and Low- Achievers in Mathematics. Details of 

this analysis and discussion of results are presented below. 

45.1. Analysis of Group Difference 

As a preliminary step to discriminant function analysis, difference between 

the groups High-, Average- and Low- Achievers in Mathematics in each of the 
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significant predictor was examined by estimating Wilk's Lambda and F-values 

(eventhough the same was done by means of one-way ANOVA in section 4.2). 

These values along with the preliminary data viz., means and standard deviations 

of the six predictor variables for the three groups High-, Average- and Low- 

Achievers in Mathematics and for the total sample are presented in Table 27. 
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When tested for sigruticance of difference using the univariate statistic 

Wilk's Lambda, the values of Lambda for the six predictor variables viz., Ability 

to use Symbols, Inductive Reasoning, Deductive Reasoning, Problem Solving 

Ability in Mathematics, Flexibility and Attitude towards Academic Work were 

found to be 0.89, 0.70, 0.74, 0.73, 0.81 and 0.82 respectively, suggesting a 

significant difference in the mean scores of the three groups. The F-test also 

revealed that significant difference exists in the mean scores of the predictor 

variables between the groups High-, Average- and Low- Achievers in 

Mathematics, as the obtained F-values exceeded the F-value for (2,497) degrees of 

freedom. 

Hence the null hypothesis that the three group means are equal is rejected. 

This finding is almost the same as the finding obtained by one-way ANOVA 

under section 4.2. 

4.5.2 Interdependencies Among the Six Predictor Variables 

Interdependencies among the predictor variables affect most multivariate 

analysis and hence a pooled correlation matrix, by averaging the correlation 

matrices of the three groups High-, Average- and Low- Achievers in Mathematics 

was estimated to examine interdependencies. This matrix is presented as 

Table 28. 
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TABLE 28 

Pooled Correlation Matrix of the Six Predictor Variables 

Table 28 reveals that the value of correlation coefficients (r's) range from 

0.00 to 0.66, with r greater than 0.50 in one case only. Thus low relationships were 

observed for majority of the variables, indicating not much interdependencies 

between the predictor variables. 

Predictor variables 

Ability to use Sjmbols (X?) 

Inductive Reasoning (X5) 

Deductive Reasoning (X6)  

Problem Solving Ability in 
Mathematics (X7) 

Flexibility (X?) 

Attitude towards Academic 
Work fl1-1) 

4.5.3. Discriminant Functions 

X9 

1.00 

-0.04 

For the discriminant functions which serves as the basis for classification of 

the population into groups High-, Average- and Low- Achievers to be optimal 

(minimizing the probability of misclassification), two assumptions about the data 

must be met. These are, 

XI-I 

1.00 

i) Each group must be a sample from a n~ultivariate normal population. 

ii) The population covariance matrices of the groups must all be equal. 

X7 

1.00 

0.37 

0.11 

X2 

1-00 

0.26 

0.15 

0.12 

0.36 

0.00 

The normality of each predictor variable is a necessary condition for 

multivariate normality of the population and this was verified in section 4.1. This 

X5 

1-00 

0.66 

0.31 

0.29 

0.18 

X6 

1-00 

0.24 

0.24 

0.08 



analysis resulted that the distribution of the six predictor variables do not deviate 

markedly from normality. 

To test the equality of the group covariance matrices Box's M test was done 

which is based on the determinants of the group covariance matrices. 

The values of Box's M-test are presented in Table 29. 

TABLE 29 

Box's M test for Equality of Group Covariance Matrices 

Box's M test gives that the value of F is 4.89 which is greater than 1.78, the 

tabled value of F required for significance at 0.01 level for (42, 272631.80) degrees 

of freedom, suggesting a significant difference in the covariance matrices of the 

groups. But the small value of F and the small difference between obtaind and 

tabled F's suggests that the difference found in the covariance matrices of the 

groups may be due to the sensitivity of the test. This further suggested tlmt the 

two assumptions were not perfectly satisfied but will not badly affect. 

Groups 

High- Achievers 

Average-Achievers 

Low-Achievers 

Pooled within group covariance 
matrix 

By discriminant function analysis, two linear combinations of the six 

predictor variables were formed, which helps to assign cases to groups High-, 

Average- and Low- Achievers in Mathematics. The so worked out 

Box's M Approximate F Degrees of freedom 

209.98 4.89* (42,272631 30) 

Rank 

6 

6 

6 

6 

Log determinant 

21 -40 

21.30 

19.10 

21.33 
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unstandardised and standardised canonical discriminant function coefficients are 

presented in Table 30. 

TABLE 30 

Unstandardised and Standardised 
Canonical Discriminant Function Coefficients 

From Table 30, the first and second linear discriminant equations formed 

on the basis of unstandardised discriminant function coefficients are 

D1 = 0.08 X2 + 0.03 x5 + 0.04 Xh + 0.10 X7 + 0.02 X9 + 0.02 X14 - 6.15 and 

Dz = 0.27 X? - 0.00 X5 - 0.09 X6 - 0.19 X7 + 0.02 X9 + 0.04 XI,-3.76 where &, X6, X7, 

X9 and Xle are the individual's scores obtained for the six significant predictor 

variables viz., Ability to use Symbols, Inductive Reasoning, Deductive Reasoning, 

Problem Solving Ability in Mathematics, Flexibility and Attitude towards 

Academic Work respectively. 

The same first and second discriminant functions in terms of the 

standardised discriminant function coefficients are: 

Predictor variables 

Ability to use Symbols (X2) 

Inductive Reasoning (Xs) 

Deductive Reasoning (X6) 

Problem Solving Ability in 
Mathematics ( X i )  

Flexibilitv (X9) 

Attitude towards Academic 
work (XI,) 

Cons tan t . 

Standardised canonical 
discriminant function 

coefficients 

Function 1 

0.14 

0.24 

0.28 

0.38 

0.22 

0.42 

-- 

Unstandardised canonical 
discriminant function 

coefficients 

Function 2 

0.47 

-0.01 

-0.56 

-0.40 

0.22 

0.67 

-- 

Function 1 

0.08 

0.03 

0.04 

0.10 

0.02 

0.02 

-6.15 

Function 2 

0.27 

0.00 

-0.09 

-0.1 9 

0.02 

0.04 

-3.76 
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D1 = 0.14 Z2 + 0.24 Zj + 0.28 Zg + 0.38 Z7 + 0.22 Z9 + 0.42 Z14 and 

DZ = 0.47 Z2 - 0.01 Zj  - 0.56 Z g  - 0.40 Z7 + 0.22 2 9  + 0.67 Zla where Z2, Zj, z6,27, Z9 

and Z14 are the respective standard scores of the predictor variables X& Xj, X6, X7, 

X9 and X14. 

Group centroids of the two discriminant functions (Function 1 and 

Function 2) for the three groups High-, Average- and Low- Achievers in 

Mathematics are given in Table 31. 

TABLE 31 

Group Centroids of the Discriminant Functions 
for High-, Average- and Low- Achievers in Mathematics 

Ah examination of group centroids suggests that the first function 

distinguishes High- Achievers from Average- and Low- Achievers in 

Mathematics and the second function distingushes Low- Achievers from High- 

and Average- Achievers in Mathematics. 

Group 

High- Achievers 

Average- Achievers 

Low- Achievers 

4.5.4. Significance of the Discriminant Functions 

The related discriminant statistics like the eigen values (an indicator of the 

effectiveness of the function), percent of variances, cumulative percentages, 

canonical correlations (a measure of the degree of association between the 

discriminate scores and the groups), Wilk's Lambda (h) and the chi-square values 

are presented in Table 32. 

Function 1 

1.53 

-0.13 

-1.22 

Function 2 

-0.13 

0.13 

-0.21 



TABLE 32 

Statistical Indicators of the Effectiveness of the Discriminant Functions 

* p 0.05 and ** p c 0.01 

For the first discriminant function, the eigen value is 0.83 indicating the 

DF 

12 

5 

function derived is an effective one for discriminating High- Achievers from 

Average- and Low- Achievers in Mathematics and that the coefficient of 

effectiveness is 97.65. The percent of variance being 97.34. The value of canonical 

correlation (0.67) indicates that the discriminant scores and the group variables 

are substantially related. Further the chi-square value (308.89, p<0.01) suggested 

that the first function is sigTuficant to discriminate High- Achievers from Average- 

and Low- Achievers in Mathematics. 

For the second discriminant function, the eigen value is only 0.02 

suggesting that the index of effectiveness of this function is only 2.35. The percent 

of variance and cumulative percent are 2.66 and 100 respectively. The value of 

canonical correlation (0.15) indicates that the discriminant scores have a low 

relationship with the group variables. The chi-square value (11.03, pc0.05) 

suggested that the second function is significant at 0.05 level to distinguish Low- 

Achievers from High- and Average- Achievers in Mathematics. 

Canonical 
correlation 

0.67 

0.15 

I Functions 
l 
l 

Percent 
of 

variances 

97.34 

2.66 

Eigen Wilk's 
Lambda 

0.54 

0.98 

Cumu- 
lative 

percent 

97.34 

100.00 

l 
value 

I 
l 
l i Function l j 0.83 

l i 1 Function 2 1 0.02 

Chi- 
square 

308.89** 

11.03" 



Analysis 179 

4.5.5. Classification of the Cases Using the Discriminant Functions 

Using the discriminant function equations, the discriminant scores for 

each case in the sample and hence to the most likely group each case falls was 

determined. This led to the calculation of cases as correctly classified and 

misclassified into the three groups High-, Average- and Low- Achievers in 

Mathematics. 

The number and percentage of pupils correctly classified and misclassified 

as belonging to the three groups High-, Average- and Low- Achievers in the 

study using the discriminant functions are given in Table 33 named 'Confusion 

Matrix.' 

TABLE 33 

Confusion Matrix of the Cases Correctly Classified and Misclassified 

Table 33 shows that of the 108 cases classified under High- Achievers, 81 

cases (75 percent) were correctly classified and 27 cases (25 percent) were 

rnisclassified. Of the 289 cases classified as Average- Achievers, 143 cases (49.48 

percent) were correctly classified and 146 cases (50.52 percent) were misclassified. 

Of the 103 cases classified as Low- Achievers, 73 cases (70.87 percent) were 

Actual Group 

High- Achievers in 
Mathematics 

Average- Achievers in 
Mathematics 

Low- Achievers in 
I Mathematics 

No. of 
cases 

108 

289 

103 

Predicted group membership 

High- 
Achievers 

81 
(75.00%) 

60 
(20.76%) 

2 
(1.94%) 

Average- 
Achievers 

27 

(25%) 

143 
(49.48%) 

28 

Low- 
Achievers 

0 

(0%) 

86 
(29.76%) 

73 
(27,28%) ! (70,87%) I 



Analysis 180 

correctly classified and 30 cases (29.13 percent) were misclassified. That is, High- 

Achievers are the most accurately classified with 75 percent of the cases correct, 

Low- Achievers next with 70.87 percent and Average- Achievers last with 49.48 

percent. 

The total percent of cases thus correctly classified is 59.40, which is an 

index of the effectiveness of the discriminant functions. This implies that if the 

two functions are used to assign new cases to the three groups High-, Average- 

and Low- Achievers in Mathematics, the functions will classlfy the cases with the 

misclassification rate 40.60 percent. 

4.5.6. Correlation Between Predictor (Discriminating) Variables and Canonical 

Discriminant Functions 

The contribution of each of the predictor variables to the discriminant 

functions was examined by estimating correlation between the values of the 

functions and the values of each variable. The so estimated pooled within-groups 

correlations between predictor variables and canonical discriminant functions in 

the order of magnitude of correlations within functions are presented in Table 34. 
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TABLE 34 

Pooled Within-Grou ps Correlations Between 
Predictor Variables and Canonical Discriminant Functions 

Predictor variables 1 
i Inductive Reasoning 
f 
1 Problem Solving Ability 
1 in lvlathernatics 
1 

Deductive Reasoning 1 
Flexibility i 

1 Attitude towards / Academic Work 

1 Ability to use Symbols I 

Table 34 shows that among the six sigmficant predictor variables, the four 

variables viz., Inductive Reasoning (0.73), Problem Solving Ability in Mathematics 

(0.67)) Deductive Reasoning (0.64) and Flexibility (0.54) have high association with 

Function 1 and the two variables viz., Attitude towards Academic Work (0.58) 

and Ability to use Symbols (0.40) have high association with Function 2. 

Function l 

0.73* 

4.5.7. Classification Function Coefficients 

Function 2 

-0.21 

Fisher's linear discriminant function coefficients derived to assign new 

cases into the three groups High-, Average-.and Low- Achievers in Mathematics 

are given in Table 35. 



TABLE 35 

Fisher's Linear Discriminant Function Coefficients 
of High-, Average- and Low- Achievers in Mathematics 

/ Inductive Reasoning / 0.09 1 0.04 0.00 i 
I 0.27 l 0.18 I / Deductive Reasoning l 0.16 l 

Low- 
Achievers 

0.30 I 

Variables 

i Ability to use Symbols 
I 

1 Problem Solving Ability in 0.26 / Mathematics 

1 Flexibility / 0.16 1 0.13 I I 
i l 

0.11 
I 

High- 
Achievers 

0.54 

Average- 
Achievers 

0.48 

Using the Fisher's coefficients, a case is assigned to the group for which it 

has the largest discriminant score. 

i 

I Attitude towards Academic 
I Work 

/ Constant 

Findings 

The two discriminant functions in terms of the six significant predictors 

viz., 

D1 = 0.13 Zz + 0.24 Zs + 0.28 Z6 + 0.38 Z7 + 0.22 Z y  + 0.42 Z14 and 

Dz = 0.47' 2 2  -0.01 25 - 0.56 Z6 - 0.40 Z7 + 0.22 ZY + 0.67 Z14 are efficient enough to 

discriminate significantly the three groups of achievers with 59.40 percent of 

correct classlhcation. The coefficient of effectiveness of the first function for 

discriminating High- Achievers from Average- and Low- Achievers in 

Mathematics is 97.65 and the coefficient of effectiveness of the second function for 

discriminating Low- Achievers from High- and Average- Achievers in 

Mathematics is 2.35. 

0.41 

-42.23 

I 

0.38 0.34 1 
i 

-31 .M -24.62 
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4.6. SIGNIFICANT PREDICTORS (IDENTIFIED BY REGRESSION 

ANALYSIS) IN THE PSYCHOLOGICAL FACTOR STRUCTURES OF 

HIGH-, AVERAGE- AND LOW-ACHIEVERS IN MATHEMATICS 

This part of the analysis is to find out the position of the six significant 

predictors in terms of loadings and communalities in the factor structures of 

High-, Average- and Low-Achievers in Mathematics. 

For this purpose, factor structures of the three groups were derived by the 

Principal Components Method and the obtained factors were rotated by varimax 

rotation using the SPS package. The rotated factor structures are described 

below for their nature and extent. 

4.6.1. Psychological Factor Structure of High-Achievers in Mathematics 

The correlation matrix used for extracting factors and the derived 

unrotated and rotated factor matrices are presented in Table 36 and Table 37 

respectively. 
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4.6.6.1. About the factor structure 

By factor analysis, five significant factors were derived to this group. 

Variables which have significant loadings (2 20.30) on the factors are represented 

schematically as Figure 2. 



FACTOR 1 FACTOR 2 FACTOR 3 FACTOR4 FACTOR 5 

FIGURE 2. Schematic representation of the psychological factor structure of High-Achievers, showing the variables with 
significant loadings on the factors. 

Note: Variables enclosed in rectangles are identified significant predictor variables. 
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Factor 1, accounted by nearly 30 percent of variance of the battery of 

psychological variables, has significant loadings on six variables viz., Attitude 

towards Mathematics (0.83), Self-Concept in Mathematics (0.76), Achievement 

Motivation in Mathematics (0.75), Attitude towards Academic Work (0.72), 

Mathematics Interest (0.57) and Mathematics Anxiety (-0.72) and hence is 

characterised by these six variables. 

Factor 2, accounted by nearly 26 percent of variance of the battery of 

psychological variables, has significant loadings on five variables viz., Fluency 

(0.94), Flexibility (0.91), Originality (0.77), Abstract Reasoning (0.52) and Problem 

Solving Ability in Mathematics (0.37) and hence is characterised by the presence 

of these variables. 

Factor 3, accounted by nearly 16 percent of variance of the battery of 

psychological variables, has si@cant loadings on three variables viz., Deductive 

Reasoning (0.91), Inductive Reasoning (0.84) and Mathematics Anxiety (-0.32) and 

hence is characterised by these three variables. 

Factor 4, accounted by nearly 15 percent of variance of the battery of 

psychological variables, has s i w c a n t  loadings on three variables viz., Spatial 

Ability (0.82), Problem Solving Ability in Mathematics (0.64) and Numerical 

Reasoning (0.59) and hence is characterised by the presence of these three 

variables. 

Factor 3, accounted by nearly 13 percent of variance of the battery of 

psychological variables, has significant loadings on three variables viz., Ability to 

use Symbols (0.87), Numerical Reasoning (0.59) and Abstract Reasoning (0.34) and 

hence is characterised by the presence of these three variables. 
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4.6.1.2. Sign ificnnt predictors in the factor structure 

In Factor 1, only one of the identified six sigruhcant predictors of 

Achievement in Mathematics viz., Attitude towards Academic Work has high 

loading, indicating very high presence in the factor. 

In Factor 2 of the identified six significant predictors of Achievement in 

Mathematics, only two are significantly present - Flexibility with an extremely 

high presence and Problem Solving Ability in Mathematics with low presence. 

In Factor 3, of the identified six predictors, two variables have sigruficant 

loadings and these are Deductive Reasoning with extremely high presence and 

Inductive Reasoning with very high presence. 

In Factor 4, only one significant predictor viz., Problem Solving Ability in 

Mathematics has considerable presence. 

In Factor 5, only one significant predictor viz., Ability to use Symbols has 

very high presence. 

46.1.3. Cointnttnn Iities of the Sipificnnt Predictors 

The communalities obtained for the six sigruficant predictor variables are 

given below in the order of magnitude. 

i) Deductive Reasoning (0.87) [Factor 3*] 

ii) Flexibility (0.86) [Factor 2*] 

iii) Inductive Reasoning (0.82) Factor 3*] 

iv) Ability to use Symbols (0.81) [Factor 5*] 

v) Problem Solving Ability in Mathematics (0.62) [Factor 2,4] 

vi) Attitude towards Academic Work (0.56) [Factor l*] 

[Note: * indicates very high presence in the factor] 



Analysis 190 

The above results sugge;ts that each significant predictor except Problem 

Solving Ability in Mathematics finds a place with high loadings in at least one 

factor of the structure and that the communalities of these are very high ranging 

from 0.56 to 0.87. 

4.6.2 Psychological Factor Sh-ucture of Average-Achievers in Mathematics 

The correlation matrix used for extracting factors and the derived 

unrotated and rotated factor matrices are presented in Table 38 and Table 39 

respectively. 
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4.6.21. About the factor structure 

By factor analysis, four significant factors were derived to this group. 

Variables which have significant loadings (1 20.30) on the factors are represented 

schematically as Figure 3. 
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Factor 1, accounted by nearly 38 percent of variance of the battery of 

psychological variables, has significant loadings on six variables viz., Fluency 

(0.92), Flexibility (0.91), Originality (0.83), Abstract Reasoning (0.55), Ability to use 

Symbols (0.48) and Problem Solving Ability in Mathematics (0.48) and hence is 

characterised by the presence of these six variables. 

Factor 2, accounted by nearly 29 percent of variance of the battery of 

psychological variables, has sigruficant loadings on six variables viz., Self-Concept 

in Mathematics (0.78), Achievement Motivation in Mathematics (0.77), Attitude 

towards Mathematics (0.74), Mathematics Interest (0.50), Attitude towards 

Academic Work (0.44) and Mathematics Anxiety (-0.63) and hence is 

characterised by these six variables. 

Factor 3, accounted by nearly 21 percent of variance of the battery of the 

psychological variables, has significant loadings on five variables viz., Inductive 

Reasoning (0.86), Deductive Reasoning (0.83), Mathematics Interest (0.39), 

Problem Solving Ability in Mathematics (0.37) and Abstract Reasoning (0.31) and 

hence is bharacterised by the presence of these five variables. 

Factor 4, accounted by nearly 12 percent of variance of the battery of 

psychological variables, has significant loadings on two variables viz., Numerical 

Reasoning (0.86) and Attitude towards Academic Work (0.37) and hence is 

characterised by the presence of these two variables. 

4.6.2.2. Significant predictors in the factor structure 

In Factor 1, three of the identified six significant predictors have significant 

lo'adings. The three predictors are Flexibility with extremely high presence; 

Ability to use Symbols and Problem Solving Ability in Mathematics with low 

presence. 



In Factor 2, only one sigruficant predictor viz., Attitude towards Academic 

Work has sigrhcant loading but with low presence. 

In Factor 3, of the identified six predictors, three variables have significant 

loadings. These are Inductive Reasoning and Deductive Reasoning with very 

high presence and Problem Solving Ability in Mathematics with low presence. 

In Factor 4, only one sigruhcant predcitor viz., Attitude towards Academic 

Work has significant loading but with low presence. 

4.6.2.3. Cot?rrrzllnn lities of the significant y redictors 

The communalities for the six significant predictor variables obtained for 

the factor structure are given below in the order of magnitude. 

i) Flexibility (0.84) [Factor l*] 

ii) Inductive Reasoning (0.83) [Factor 3*] 

iii) Deductive Reasoning (0.74) [Factor 3*] 

iv) Problem Solving Ability in Mathematics (0.38) [Factors 1 and 31 

v) Ability to use Symbols (0.37) [Factor l] 

vi) Attitude towards Academic Work (0.35) [Factors 2 and 41 

[Note: * indicates very high presence in the factor] 

The above results suggests that each factor of the group is characterised by 

the presence of atleast one of the identified sigmficant predictors. The 

communalities of these identified predictors are ranging from 0.35 to 0.84. 

4.6.3. Psychological Factor structure of Low-Achievers in Mathematics 

The correlation matrix used for extracting factors and the derived 

unrotated and rotated factor matrices are presented in Table 40 and Table 41 

respectively. 
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4.6.3.1. Abozrt the factor struchire 

By factor analysis, six significant factors were derived to this group. 

Variables which have significant loadings (L 20.30) on the factors are represented 

schematically as Figure 4. 



FIGURE 4. Schematic representation of the psychological factor structure of Low-Achievers, showing the variables with 
significant loadings on the factors. 

Note: Variables enclosed in rectangles are identified significant predictor variables. 
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Factor 1, accounted by nearly 30 percent of variance of the battery of 

psychological variables, has significant loadings on five variables viz., Flexibility 

(0.94), Fluency (0.93), Originality (0.85)) Ability to use Symbols (0.61) and Abstract 

Reasoning (0.38) and hence is characterised by the presence of these five variables. 

Factor 2, accounted by nearly 19 percent of variance of the battery of 

psychological variables, has significant loadings on four variables viz., 

Achievement Motivation in Mathematics (0.81), Self-Concept in Mathematics 

(0.76)' Mathematics Interest (0.48) and Mathematics Anxiety (-0.64) and hence is 

characterised bv these four variables. 

Factor 3, accounted by nearly 16 percent of variance of the battery of 

psychological variables, has significant loadings on three variables viz., Deductive 

Reasoning (0.86), Inductive Reasoning (0.75) and Abstract Reasoning (0.46) and 

hence is characterised by the presence of these three variables. 

Factor 4, accounted by nearly 13 percent of variance of the battery of 

psychol~gical variables, has significant loadings on three variables viz., Problem 

Solving Ability in Mathematics (0.78), Attitude towards Academic Work (0.74) 

and Inductive Reasoning (0.31) and hence is characterised by the presence of 

these three variables. 

Factor S, accounted by nearly 11 percent of variance of the battery of 

psychological variables, has sigzuhcant loadings on three variables viz., Numerical 

Reasoning (0.78), Spatial Ability (0.56) and Attitude towards Academic Work 

0.39) and hence is characterised by these three variables. 

Factor 6, accounted by nearly 11 percent of variance of the battery of 

psychological variables, has sigruficant loadings on two variables viz., Attitude 

towards Mathematics (0.78) and Mathematics Interest (-0.57) and hence is 

characterised by these two variables. 



4.6.3.2. Sigrrificant predictors in the factor structure 

In Factor 1, of the identified six significant predictors of Achievement in 

Mathematics, only two are significantly present - FlexibiLity with extremely high 

presence and Ability to use Symbols with considerable presence. 

In Factor 2, none of the significant predictors has significant presence. 

In Factor 3, of the identified six predictors, two variables have significant 

loadings - Deductive Reasoning and Inductive Reasoning with very high 

presence. 

In Factor 4, three of the identified six significant predictors have signhcant 

loadings. The three predictors are Problem Solving Ability in Mathematics and 

Attitude towards Academic Work with very high presence and Inductive 

Reasoning \?th low presence. 

In Factor 5, only one significant predictor viz., Attitude towards Academic 

work has significant loading, being absent to a low extent. 

In Factor 6, none of the significant predictors has significant presence. 

4.6.3.3. Con1 ~ltunn lities of the significant predictors 

The con~munalities obtained for six sigruficant predictor variables are given 

below in the order of magnitude. 

i) Flexibility (0.91) [Factor l*] 

ii) Deductive Reasoning (0.76) [Factor 3*] 

iii) Attitude towards Academic Work (0.74) [Factor 4* and Factor 51 

iv) Inductive Reasoning (0.72) [Factor 3*, Factor 41 

v) Problem Solving Ability in Mathematics (0.68) [Factor 4*] 

vi) Ability to use Symbols (0.46) [Factor l ]  

[Note: * indicates very high presence in the factor] 
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To have a comprehensive view of the position of significant predictors in 

the psychological factor structure of High-, Average- and Low-Achievers in 

Mathematics, the structure of the psychological factors of High-, Average- and 

Low-Achievers along with the cornmunalities are presented in Table 42. 



TABLE 42 
Summary of the Factor Structures Showing the Position of 

Significant Predictors, of High-, Average- and Low-Achievers in Mathematics 

Factor 1 

Factor structures of 

High-Achievers in Mathematics 

Attitude towards Academic Work (0.72) 

Factor 2 

Average-Achievers in Mathematics 

Flexibility (0.91) 
Ability to use Symbols (0.48) 
Problem Solving Ability in Mathematics 
(0.48) 

Flexibility (0.91) 
Problem Solving Ability in Mathematics (0.37) 

Attitude towards Academic Work (0.44) 

Low-Achievers in Mathematics 

Flexibility (0.94) 
Ability to use Symbols (0.61) 

No identified significant predictor in Factor 2 

Factor 3 Deductive Reasoning (0.91) 
Inductive Reasoning (0.84) 

Inductive Reasoning (0.86) 
Deductive Reasoning (0.83) 
Problem Solving Ability in Mathematics 
(0.37) 

Deductive Reasoning (0.86) 
Inductive Reasoning (0.75) 

I 1 Problem Solving Ability in Mathematics (0.64) Attitude towards Academic Work (0.37) Problem Solving Ability in Mathematics l 
Attitude towards Academic Work (0.74) 
Inductive Reasoning (0.31) 

I 1 Ability to use Symbols (0.87) l Attitude towards Academic Work 1 (-0.39) I 
I Factor 6 1 -- I - - I No identified significant Predictor in Factor 6 1 

Deductive Reasoning (0.87) 
Flexibility (0.86) 
Inductive Reasoning (0.82) 
Ability to use Symbols (0.81) 
Problem Solving Ability in Mathematics (0.62) 
Attitude towards Academic Work (0.56) 

Flexibility (0.84) 
Inductive Reasoning (0.83) 
Deductive Reasoning (0.74) 
Problem Solving Ability in Mathematics 
(0.38) 
Ability to use Symbols (0.37) 
Attitude towards Academic Work (0.35) 

-p 

Flexibility (0.91) 
Deductive Reasoning (0.76) 
Attitude towards Academic Work (0.74) 
Inductive Reasoning (0.72) 
Problem Solving Ability in Mathematics 
(0.68) 
Ability to use Symbols (0.46) 

h3 

3 
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Table 42 reveals that the psychological factor structure of High- Achievers 

in Mathematics has five factors; Average-Achievers has four factors and Low- 

Achievers has six factors, suggesting that the structures of the three groups are 

different. All the five factors in the psychological factor structure of High- 

Achievers in Mathematics has one or more of the significant predictors as their 

constituents. In the case of Average-Achievers in Mathematics also, all the four 

factors have one or more predictor variables with significant loadings. But in the 

case of Low-Achievers in Mathematics, out of the six factors, two factors have no 

sigruficant predictor variables with significant presence. 

Out of the five factors in the psychological factor structure of High- 

Achievers in Mathematics, three factors viz., Factor 1, Factor 4 and Factor 5 have 

only one significant predictor variable in them. That is, Attitude towards 

Academic Work in Factor 1, Problem Solving Ability in Mathematics in Factor 4 

and Ability to use Symbols in Factor 5 with respective loadings as 0.72, 0.64 and 

0.87. The other two factors viz., Factor 2 and Factor 3 contain two sig-ruficant 

predictoi variables each in them. 

Out of the four factors in the psychological factor structure of Average- 

Achievers in Mathematics, two factors viz., Factor 2 and Factor 4 have only one 

significant predictor variable in them. The variable Attitude towards Academic 

Work makes its presence independent of other significant predictor variables in 

both the factors. 'T'he loadings of this variable in the Factor 2 and 4 are 0.44 and 

0.37 respectively. The other two factors viz., Factor 1 and Factor 3 contain three 

sigruflcant predictor variables each in them. 

Out of the six factors in the psychological factor structure of Low- 

Achievers in Mathematics, Factor 5 is characterised by the single predictor 



variable Attitude towards Academic Work with loading-0.39 indicating absence 

of this predictor in the factor to a low extent. 

Findings 

The psvchological A - factor structure of High-Achievers in Mathematics has 

five factors; Average-Achievers has four factors and Low-Achievers h 8  six 

factors. Placing of the significant predictors Attitude towards Academic Work, 

Problem Solvinc U Ability in Mathematics and Ability to use Symbols with 

significant - loadings - in the factor structure of High-Achievers in Mathematics 

makes it distinct from that of Average-Achievers in Mathematics. A factor 

(Factor 5) with a considerably negative loading on Attitude towards Academic 

Work makes the factor structure of Low-Achievers in Mathematics distinct from 

that of High- and Average-Achievers and thus the three factor structures are 

different. 

4.7. FINDINGS OF THE STUDY 

Findings of the study derived by all the analyses are summarised below: 

1. Sirznificant effect exists on Achievement in Mathematics, of all the sixteen 

psvcholoaical variables viz., Numerical Reasoning, Ability to use Swbols, 
A ., 
Spatial Abifity, Abstract Reasoning, V Inductive Reasoning, Deductive 

Reasoning, ., Problem Solving Ability in Mathematics, Fluency, Flexibility, 

Originality, Mathematics Interest, Self-Concept in Mathematics, Attitude 

towards Mathematics, Attitude towards Academic Work, Mathematics 

Anxiety and Achievement Motivation in Mathematics. 

2. Si-&cant difference exists between all the three group pairs viz., (a) . ,  High- U 

and Average-Achievers U (b) High- and Low-Achievers (c) Average- and 

Low-Achievers in the mean scores of the eight psychological variables viz., 
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Ability to use Symbols, Inductive Reasoning, Deductive Reasoning, 

Problem Solving Ability in Mathematics, Fluency, Flexibility, Attitude 

towards Academic Work and Mathematics Anxiety. The remaining eight 

variables show difference only in two group pairs viz., High- and Average- 

Achievers, and, High- and Low-Achievers. 

3. All the six teen psychological variables are significantly correlated with 

Achievement in Mathematics (P 0.01). The only variable having 

significant negative correlation with Achievement in Mathematics is 

Mathematics Anxiety. 

4. Six psychological variables viz., Inductive Reasoning, Problem Solving 

Ability in Mathematics, Attitude towards Academic Work, Flexibility, 

Abllity to use Symbols and Deductive Reasoning were found to be 

significant predictors of Achievement in Mathematics. The coefficient of 

predictive efficiency of these six variables is 0.581 and the combined effect 

ofsthese six predictors on Achievement in Mathematics is 0.762. 

5. The six significant predictor variables in the order of their efficiency for 

predicting Achievement in Mathematics are Problem Solving Ability in 

Mathematics, Attitude towards Academic Work, Inductive Reasoning, 

Flexibility, Deductive Reasoning and Ability to use Symbols. 

6. The regression equation to predict Achievement in Mathematics in terms 

of the six significant predictors is 

where Y' is the predicted score of Achievement in Mathematics and &, X7, 

XIJ, X9, X? and Xg are individual's raw scores on the variables Inductive 

Reasoning, Problem Solving Ability in Mathematics, Attitude towards 
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Academic Work, Flexibility, Ability to use Symbols and Deductive 

Reasoning respectively. 

The two discriminant functions viz., 

D1 = 0.1422 + 0.2425 + 0.2826 + 0.3827 + 0.2229 + 0.42214 and 

Dz = 0.4722 - O.OIZj - 0.5626 - 0.4027 + 0.2229 + 0.67214 are efficient enough 

to discriminate significantly the three groups of achievers with 59.40 

percent being the rate of correct classification. The coefficient of 

effectiveness of the first function for discriminating High-Achievers from 

Average- and Low-Achievers in Mathematics is 97.65 and the coefficient of 

effectiveness of the second function for discriminating Low-Achievers 

from High- and Average-Achievers in Mathematics is 2.35. 

8. The psychological factor structure of High-Achievers in Mathematics has 

five factors, Average-Achievers has four factors and Low-Achievers has six 

factors, suggesting that the structures for the three groups are different. 

9. In' the psychological factor structure of High-Achievers in Mathematics, 

each significant predictor except Problem Solving Ability in Mathematics 

finds a place with high loadings in each factor of the structure and that the 

communalities of these are very high ranging from 0.56 to 0.87. Four of 

these predictor variables show communalities above 0.80. 

10. In the psychological factor structure of Average-Achievers in Mathematics, 

each factor is characterised by the presence of at least one of the identified 

significant predictors. The communalities of these predictors are ranging 

from 0.35 to 0.84. Only two variables viz., Flexibility and Inductive 

Reasoning show communalities greater than 0.80. 
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11. In the psychological factor structure of Low-Achievers in Mathematics, 

each significant predictor except Ability to use Symbols finds a place with 

high loadings in the factor. The communalities are ranging from 0.46 to 

0.91. Only one variable viz., Flexibility shows communality greater than 

0.80. 

4.8. TENABILITY OF HYPOTHESES 

i) The first hypothesis states that "each select psychological variable has 

sigruficant effect on Achievement in Mathematics". 

One-way analysis of variance revealed that all the sixteen psychological 

variables have sigruficant effect on Achievement in Mathematics. Thus, the first 

hypothesis is fully substantiated. 

ii) Second hypothesis states that "significant relationship exists between each 

psychological variable and Achievement in Mathematics". 

The coefficient of correlations (Pearson's r) obtained between Achievement 

in Mathematics and each of the sixteen psychological variables revealed that all 

the sixteen psychological variables have significant correlation with Achievement 

in Mathematics. Thus, the second hypothesis is fully substantiated. 

iii) Third hypothesis states that "Achievement in Mathematics can be 

significantly predicted by a combination of the predictor variables". 

The regression analysis showed that six out of the sixteen psychological 

variables are significant predictors of Achievement in Mathematics. Thus, the 

third hypothesis is substantiated. 

iv) Fourth hypothesis states that "group membership as High-, Average- and 

Low-Achievers in Mathematics can be effectively predicted using linear 



discriminant functions in terms of the significant predictor variables of 

Achievement in Mathematics". 

Discriminant function analysis yielded two discriminant equations for 

predicting group membership as High-, Average- and Low-Achievers in 

Mathematics in terms of the significant predictor variables of Achievement in 

Mathematics. The coefficient of effectiveness of first and second function is 97.65 

and 2.35 respectively. Thus, fourth hypothesis is substantiated. 

v) Fifth hypothesis states that "the position of significant predictors of 

Achievement in Mathematics in the psychological factor structure of the 

groups High-, Average- and Low-Achievers will be different in terms of 

factor loadings and hence of communalities". 

Factor analysis revealed that the position of significant predictors of 

Achievement in Mathematics in the psychological factor structure of the groups 

High-, Average- and Low-Achievers in Mathematics are different in terms of their 

factor loa'dings and communalities. Thus, fifth hypothesis is fully substantiated. 

Since all the five hypotheses are substantiated, the major hypothesis of the 

present study viz., "Achievement in Mathematics of secondary school pupils can 

be signihcantly predicted by means of the select set of psychological variables" is 

substantiated to a good extent. 
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T his chapter presents the major findings emerged by the study, 

conclusions arrived at, educational implications of the major findings 

and suggestions for further research along with a perspective of the study in 

retrospect with details like title of the problem, variables, objectives, hypotheses 

and methodology of the study. 

5.1. STUDY IN RETROSPECT 

5.1.1. Restatement of the Problem 

The study was entitled "CERTAIN PSYCHOLOGICAL VARIABLES AS 

PREDICTORS OF ACHIEVEMENT IN MATHEMATICS OF SECONDARY SCHOOL 

PUPILS OF KERALA." 

5.1.2 Variables 

The study was designed with Achievement in Mathematics as the criterion 

(dependent variable) and sixteen psychological variables as predictor 

(independent) variables. The sixteen variables used as predictor variables were, 

i) Numerical Reasoning 

ii) Ability to use Symbols 

iii) Spatial Ability 

iv) Abstract Reasoning 

v) Inductive Reasoning 

vi) Deductive Reasoning 



vii) 

viii) 

X) 

xi) 

xii) 

xiii) 

xiv) 

xv) 

xvi) 

Problem Solving Ability in Mathematics 

Fluency 

Flexibility 

Originality 

klathematics Interest 

Self-Concept in Mathematics 

Attitude towards Mathematics 

Attitude towards Academic work 

Mathematics Anxiety, and 

Achievement Motivation in Mathematics 

5.1.3. Objectives 

The study was designed wit11 the major objective viz., "to test for the ability 

of each select psychological variable in predicting significantly Achievement in 

Mathematics of secondary school pupils and hence to identdy tke significant 

predictors of Achievement in Mathematics." 

The above major objective was tested by means of the following statistical 

procedures, the results of each of which led to the answering of the major 

objective of the study. 

i) Test of significance of the effect of each psychological variable on 

Achievement in Mathematics which indirectly indicates the possible 

relation of the psychological variables with Achievement in Mathematics 

and hence of the possible predictability. 

ii) Estimation of the relationship of each psychological variable with 

Achievement in Mathematics which suggests the extent of predictability of 

the psychological variables. 



iii) Identification of the significant psychological predictors of Achievement in 

Mathematics by regression analysis and thereby estimation of the 

predictive efficiency of the significant predictors in predicting 

Achievement in Mathematics. 

iv) Derivation of the linear discriminant functions in terms of the significant 

predictors and hence of their effectiveness in predicting group membership 

like High-, Average- and Low- Achievers in Mathematics. 

v) Identification of the factor structures of High-, Average- and Low- 

Achievers in Mathematics and thereby a comparison of the significant 

predictors' standing (in terms of factor loadings and communalities) in the 

three factor structures. 

5.1.4 Hypotheses 

The major hypothes1i:s set for the present study was "Achievement in 

Mathematics of secondary school pupils can be significantly predicted by means 

of the select set of psychological variables." 

The major hypothesis was tested by framing the following hypotheses, the 

testing of each of which is analogous to the testing of the major hypothesis. 

i) Each select psychological variable has significant effect on Achievement in 

Mathematics. 

ii) Significant relationship exists between each psychological variable and 

Achievement in Mathematics. 

iii) Achievement in Mathematics can be significantly predicted by a 

combination of the predictor variables. 



iv) Group membership as High-, Average- and Low- Achievers in 

Mathe=tatics can be effectively predicted using linear discriminant 

functions in terms of the significant predictor variables of Achievement in 

Mathematics. 

v) The position of significant predictors of Achievement in Mathematics in the 

psychological factor structure of the groups High-, Average- and Low- 

Achievers will be different in terms of factor loadings and hence of 

communalities. 

5.1.5 Sample 

The study was conducted on a final sample of 500 secondary school pupils 

drawn from six different districts of Kerala by stratified sampling method. 

5.1.6 Tools 

The tools used were, 

i) 

ii) 

iii) 

iv) 

v) 

vi) 

vii) 

viii) 

X) 

xi) 

xii) 

xiii) 

Test of Achievement in Mathematics 

Test of Numerical Reasoning 

Test of Ability to use Symbols 

Test of Spatial Ability 

Test of Abstract Reasoning 

Test of Inductive Reasoning 

Test of Deductive Reasoning 

Test of Problem Solving Ability in Mathematics. 

Test of Mathematical Creativity. 

Mathematics Interest Inventory 

Scale of Self-Concept in Mathematics 

Scale of Attitude towards Mathematics 

Scale of Attitude towards Academic Work. 



xiv) Scale of Mathematics Anxiety, and 

xv) Scale of Achievement Motivation in Mathematics 

5.1.7 Statistical Techniques Used 

Major statistical techniques used in the analysis of data were the following: 

i) One-way Analysis of Variance. 

ii) Pearson's Roduct Moment Coefficient of Correlation. 

iii) Stepwise Regression Analysis. 

iv) Discriminant Function Analysis. 

v) Factor Analysis. 

5.2. MAJOR FINDINGS OF THE STUDY 

Major findings of the study disclosed through the different statistical 

analyses are the following. 

5.2.1. One-zuay analysis of variance on the e f i c f  of the psychologzcal vnriahles on 

Aclzievenzent in Mathematics revealed that all the sixteen psychological variables 

have significant effect on Achievement in Mathematics. That is, groups of High-, 

Average- and Low- Achievers in Mathematics differ significantly in the mean 

scores of all the sixteen psychological variables viz., 

i) 

ii) 

iii) 

iv) 

v) 

vi) 

vii) 

viii) 

Numerical Reasoning 

Ability to use Symbols 

Spatial Ability 

Abstract Reasoning 

Inductive Reasoning 

Deductive Reasoning 

Problem Solving Ability in Mathematics 

Fluency 
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ix) 

X) 

xi) 

xii) 

xiii) 

xiv) 

xvi) 

Flexibility 

Originality 

Mathematics Interest 

Self-Concept in Mathematics 

Attitude towards Mathematics 

Attitude towards Academic Work 

Mathematics Anxiety, and 

Achievement Motivation in Mathematics 

5.2.1.1. By the Schefie's test of nzultiple comparison for painuise group 

difference, it utas found that 

a) Significant difference exists between all the three group pairs viz., High- 

and Average- Achievers; High- and Low- Achievers, and Average- and 

Low- Achievers in the mean scores of eight psychological variables viz., 

i) 

ii) 

iii) 

iv) 

v) 

vii) 

viii) . 

Ability to use Symbols 

Inductive Reasoning 

Deductive Reasoning 

Problem Solving Ability in Mathematics 

Fluency 

Flexibility 

Attitude towards Academic Work, and 

Mathematics Anxiety 

b) Significant difference exists between the group pairs viz., High-and 

Average- Achievers, and, High- and Low- Achievers in the mean scores of 

the remaining eight psychological variables viz., 

i) Numerical Reasoning 

ii) Spatial Ability 



iii) Abstract Reasoning 

iv) Originality 

v) Mathematics Interest 

v) Self-Concept in Mathematics 

vii) Attitude towards Mathematics, and 

viii) Achievement Motivation in Mathematics 

5.2.2. Estimation of the coefficient of correlations (Pearson's r's) between Achievement in 

Mathematics and each of the sixteen psychological uaria bles revealed that all the six teen 

psychological variables have significant correlation (at 0.01 level) with 

Achievement in Mathematics. These variables in the order of the index of 

correlation are as follows. 

i) Inductive Reasoning (r = 0.62, P < 0.01) 

(30.99 = (0.54, 0.70) 

r 2  = 38.44 

Predictive efficiency, E = 0.22 

ii) Problem Solving Ability in Mathematics (r = 0.59, P < 0.01) 

CIo.99 = (0.51,0.67) 

r2 = 34.81 

Predictive efficiency, E = 0.19 

iii) Fluency (r = 0.55, P 0.01) 

CIo.99 = (0.47,0.63) 

r2 = 30.25 

Predictive efficiency, E = 0.16 

iv) Deductive Reasoning (r = 0.54, P < 0.01) 

CI 0.99 = (0.46, 0.62) 

r2 = 29.16 
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Predictive efficiency, E = 0.16 

v) Flexibility (r = 0.54, P < 0.01) 

CIo.99 = (0.46,0.62) 

r' = 29.16 

Predictive efficiency, E = 0.16 

vi) Originality (r = 0.45, P < 0.01) 

CIo.9 = (0.35,0.55) 

r' = 20.25 

Predictive efficiency, E = 0.11 

vii) Attitude towards Academic Work (r = 0.45, P < 0.01) 

C I o . 9  = (0.35,0.55) 

r" 20.25 

Predictive efficiency, E = 0.11 

viii) Abstract Reasoning (r = 0.44, P < 0.01) 

CIo.99 = (0.34, 0.54) 

r2 = 19.36 

Predictive efficiency, E = 0.10 

ix) Ability to use Symbols (r = 0.42, P < 0.01) 

CIo.9 = (0.32,0.52) 

r2 = 17.64 

Predictive efficiency, E = 0.09 

X) Mathematics Anxiety (r = -0.34, P < 0.01) 

a 0 . 9 9  = (-0.44, -0.24) 

r2 = 11.56 

Predictive efficiency, E = 0.06 



xi) Attitude towards Mathematics (r = 0.30, P < 0.01) 

CIo.9 = (0.20,0.40) 

r2 = 9.00 

Predictive efficiency, E = 0.05 

xii) Numerical Reasoning (r = 0.23, P < 0.01) 

CIo.99 = (0.13, 0.33) 

r2 = 5.29 

Predictive efficiency, E = 0.03 

xiii) Mathematics Interest (r = 0.23, P < 0.01) 

C10.w = (0.13, 0.33) 

r2 = 5.29 

Predictive efficiency, E = 0.03 

xiv) Achievement Motivation in Mathematics (~0 .20 ,  p<0.01) 

CIo.9 = (0.10, 0.30) 

r2 = 4.00 

Predictive efficiency, E=0.02 

xv) Self-ConceptinMathematics(r=0.17,P<0.01) 

CI0.w = (0.07,0.27) 

r" 2-89 

Predictive efficiency, E = 0.02 

xvi) Spatial Ability (r = 0.16, P < 0.01) 

CIo.99 = (0.06,0.26) 

r* = 2.56 

Predictive efficiency, E = 0.01 



5.2.3. I&nt#ication of the sign$cant predictors of Achievement in Mathematics by 

regression analysis resulted that among the sixteen psychological variables, only six 

variables are significant predictors. These six variables are Inductive Reasoning 

(&), Problem Solving Ability in Mathematics (X4, Attitude towards Academic 

Work (X4, Flexibility (Xg), Ability to use Symbols (X?) and Deductive Reasoning 

(&). The predictor variables entered in each step of stepwise regression analysis, 

the value of multiple correlation R in the successive steps and the multiple 

regression equations developed in the successive steps are given as Table 43. 





5.2.3.1. The coefficient of multiple deternzination, R* as CPr = 0.581 suggests that 58.10 

percent of variance in Achievement in Mathematics is attributable to the six 

psychological variables identified as signihcant predictors so that the contribution 

of each significant predictor variable is as follows: 

i) Problem Solving Ability in Mathematics - 14.20 percent 

ii) Attitude towards Academic Work - 10.80 percent 

iii) Inductive Reasoning - 10.50 percent 

iv) Flexibility - 9.70 percent 

v) Deductive Reasoning - 7.00 percent 

vi) Ability to use symbols - - 5.90 percent 

5.2.4. Discrinzizra~zt function analysis yielded two discriminant functions for 

predicting group membership as High-, Average- and Low- Achievers in 

Mathematics and these are, 

D1 = 0.1422 + 0.2425 + 0.28 2 6  + 0.3827 + 0.3?79 + 0.4ZI4 and 

D* = 0.4722 - O.OIZj - 0.56 2 6  - 0.4027 + 0.2229 + 0.67214, which are efficient enough 

to discrkinate signthcantly the three groups of achievers with 59.40 percent of 

correct classification. The coefficient of effectiveness of the first h c t i o n  for 

discriminating High- Achievers from Average- and Low- Achievers in 

Mathematics is 97.65 and the coefficient of effectiveness of the second function for 

discriminating Low- Achievers from High- and Average- Achievers in 

Mathematics is 2.35. 

5.2.5. Principal Components Factor analysis done for evolving the factor structures 

of High-, Average-, and Taw- Achievers in Mathematics revealed that the High- 

group has five factors, Average-group has four factors and the Low-group has six 

factors. Details of these three factor structures indicating the position of the 

significant predictors in each are presented in Table 44. 
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TABLE 44 
Summary of the Factor Structures Showing the Position of 

Significant Predictors, of High-, Average- and Low-Achievers in Mathematics 
-- - 

Factor structures of - I I 1 
I High-Achievers in Mathematics 

Factor 1 

I Factor 4 1 Problem Solving Ability in Mathematics (0.64) / Attitude towards Academic Work (0.37) Problem Solving Ability in Mathematics 1 (0.78) I 

Factor 2 

Factor 3 

kttitude towards Academic Work (0.74) 
Inductive Reasoning (0.31) 

I I I Average-Achievers in Mathematics 

I 

Attitude towards Academic Work (0.72) 

I 1 Ability to use Symbols (0.87) 

Low-Achievers in Mathematics 

Flexibility (0.91) 
Problem Solving Ability in Mathematics (0.37) 

Deductive Reasoning (0.91) 
Inductive Reasoning (0.84) 

Attitude towards Academic Work / (-0.39) 

Flexibility (0.91) 
Ability to use Symbols (0.48) 
Problem Solving Ability in Mathematics 
(0.48) 

Flexibility (0.94) 
Ability to use Symbols (0.61) 

Attitude towards Academic Work (0.44) 

Inductive Reasoning (0.86) 
Deductive Reasoning (0.83) 
Problem Solving Ability in Mathematics 
(0.37) 

Communalities I 

No identified significant predictor in Factor 2 

Deductive Reasoning (0.86) 
Inductlve Reasoning (0.75) 

I I - 

Deductive Reasoning (0.87) 
Flexibility (0.86) 
Inductive Reasoning (0.82) 
Ability to use Symbols (0.81) 
Problem Solving Ability in Mathematics (0.62) 
Attitude towards Academlc Work (0.56) 

Flexibility (0.84) 
Inductive Reasoning (0.83) 
Deductive Reasoning (0 -74) 
Problem Solving Ability in Mathematics 
(0.38) 
Ability to use Symbols (0.37) 
Attitude towards Academic Work (0.35) 

No Identified significant Predictor in Factor 6 

Flexibility (0.91) 
Deductive Reasoning (0.76) 
Attitude towards Academic Work (0.74) 
Inductive Reasoning (0.72) 
Problem Solving Ability in Mathematics 
(0.68) 
Ability to use Symbols (0.46) 

-- Factor 6 -- 



Placing of the significant predictors Attitude towards Academic Work, 

Problem Solving Ability in Mathematics and Ability to use Symbols with 

significant loadings in the factor structure of High- Achievers in Mathematics 

makes it distinct from that of Average- Achievers in Mathematics. A factor 

(Factor 5) with a considerably negative loading on Attitude towards Academic 

Work makes the factor structure of Low- Achievers in Mathematics distinct from 

that of High- and Average- Achievers. 

5.3. CONCLUSION 

The study was designed with the major objective of testing the ability of 

each select psychological variable in predicting Achievement in Mathematics of 

secondary school pupils and hence to idenhfy the sigruhcant predictors of 

Achievement in Mathematics. This was tested by framing minor objectives and 

these objectives were tested through different statistical techniques like one-way 

analysis of variance, coefficient of correlations, stepwise regression analysis, direct 

discriminant function analysis and principal factor analysis. 

1t' was then found that all the sixteen psychological variables have 

significant effect and significant correlations with Achievement in Mathematics, 

indicating that all the variables are able to predict Achievement in Mathematics. 

But stepwise regression analysis pointed out only six of the sixteen psychological 

predictor variables as significant predictors of Achievement in Mathematics. 

These six sigmficant predictors, contni-uting 58.10 percent of variation in the 

variance of Achievement in Mathematics, are Problem Solving Ability in 

Mathematics (14.20 percent), Attitude towards Academic Work (10.80 percent), 

Inductive Reasoning (10.50 percent), Flexibility (9.70 percent), Deductive 

Reasoning (7.00 percent) and Ability to use Symbols (5.90 percent). Discriminant 

function analysis, examining the ability of the six significant predictors in 

determining the group membership as High-, Average- and Low- Achievers in 



Mathematics yielded two discriminant functions which are efficient enough with 

59.40 percent as the index of correct classification to the three groups. The factor 

structures derived by factor analysis revealed that all the factors in the factor 

structures of High- and Average- Achievers have one or more of the identified 

predictors with significant loadings, while that of Low- Achievers has only four 

factors loaded with one or more of the identified predictors, thus making the 

factor structures different in terms of variables present in the factors with factor 

loadings and communalities. 

All these findings led the investigator to conclude that out of the sixteen 

psychological variables put as predictor (independent) variables, only six of them 

viz., Problem Solving Ability in Mathematics, Attitude towards Academic Work, 

Inductive Reasoning, Flexibility, Deductive Reasoning and Ability to use Symbols 

turned to be the significant predictors of Achievement in Mathematics with 14.20 

percent, 10.80 percent, 10.50 percent, 9.70 percent, 7.00 percent and 5.90 percent 

respectively as the percentage of variance contributable to the variation in the 

variance of Achievement in Mathematics. 

5.4. EDUCATIONAL IMPLICATIONS OF THE STUDY 

The statistical analyses done for the study led the investigator to conclude 

that the six variables viz., Problem Solving Ability in Mathematics, Attitude 

towards Academic Work, Inductive Reasoning, Flexibility, Deductive Reasoning 

and Ability to use Symbols are the significant predictors of Achievement in 

Mathematics with 14.20 percent, 10.80 percent, 10.50 percent, 9.70 percent, 7.00 

percent and 5.90 percent respectively as the percentage of variance contributable 

to the variation in the variance of Achievement in Mathematics. 

On the basis of the above findings the investigator put forward the 

following suggestions with regard to each significant predictor for the 
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improvement of the present educational practices and hence for the betterment of 

the young pupil's Achievement in Mathematics. 

Among the six identified predictors of Achievement in Mathematics, 

Problem Solving Ability in Mathematics has the highest predictive efficiency 

when compared to other five variables. Therefore, development of problem 

solving ability in mathematics becomes the most essential for high achievement in 

mathematics. Problem solving ability in mathematics is the ability of students for 

arriving at solutions to problems which involve the use of mathematics. Develop 

this ability through the following procedures. 

i) To learn to solve problems, students must have an opportunity to solve 

problems. Therefore, educators should find time for giving problem 

solving experiences; find a reward system for motivating students and 

develop some basic problem solving approaches suitable for young 

children to adapt. 

ii) Problem solving as a method of learning assumes that, many often, 

learners discover higher order rules without specific help. Therefore give 

every chance of solving problems by means of 'discovery method.' 

Instruction in subject matter areas should focus on learning the cognitive 

processes and strategies required for successful problem solving. 

iii) Application of mathematics should be employed to stimulate students' 

interest in problem solving and to demonstrate the wide range of physical 

situation in which mathematics is used to find solutions or to reach 

decisions. Problems derived from real world situations may be of interest 

to students. Using such problems, teachers can help students to convince 

that mathematics is not simply a body of knowledge assembled for 

youngsters to learn but a modern useful tool. 



iv) Teachers and the educators should know the utilisation of advance 

organizers in right situations which are useful in evoking previously 

learned concepts and principles in the learning of new principles and in 

better problem solving. 

v) As there are different types of problems such as real life problems, abstract 

problems, insight problems, work problems, number theory problems, age 

problems, motion problems, proofs etc., ways of solving each type should 

be made familiar to the students. 

vi) A teacher should be able to distinguish between 'problems' and 'exercises' 

because problems require the students to use insight and exercises provide 

practice in learning skills. Moreover, every teacher should have a 

collection of different types of problems and exercises. Then only teachers 

will be able to provide questions and solutions which are exercises and 

problems for the students. 

vii) Since there are different ways of attacking a problem for solving, teaching 

methods employed in classrooms should have free choice of learning 

activities and small group co-operative activities. 

Attitude towards Academic Work is the second significant predictor 

variable of Achievement in Mathematics. As any achievement needs a right 

attitude for that, for achievement in mathematics also, right attitude to academic 

work seemed to be essential. Therefore, develop a right attitude to academic 

work through the following,as right attitudes can be developed and strengthened 

by the earnest efforts of teachers, administrators and parents. 

i) Attitude towards teachers, administrators and academic and disciplinary 

policies are the major factors often influencing students' attitude towards 

academic work. Hence educators should deal with the children 



psychologically and make the school activities joyful. Learning should be 

made pleasurable and school should become an attractive place to children. 

The principle of intercorrelation of subjects should be followed in 

classrooms while teaching so that learning can be made more meaningful 

and lively. 

ii) The investigator feels that the so named 'tough' subject Mathematics plays 

a major role in determining children's attitude towards academic work. So 

teaching of mathematics should be related to daily life situations and hence 

make the subject more life oriented. Learning of mathematics should be 

made easier and happier by using appropriate instructional strategies. 

Further, organize CO-curricular activities involving mathematics such as 

mathematics exhibitions, fairs, club activities etc. which will help the 

students to improve their attitude towards academic work. 

iii) Parents should be made aware of their role in creating a positive attitude 

towards academic work in their children. They should create an awareness 

ins children that education is the only instrument for upward social 

mobility and should give all the possible means of facilities for the positive 

involvement of children in learning activities. 

Inductive and Deductive Reasoning are the next two reasoning abilities 

found as significant predictors of Achievement in Mathematics. Nurture these 

reasoning abilities which are the core of mathematics learning by doing the 

following . 

i) As values are to be caught than taught, the skill of doing mathematical 

operations mentally is to be acquired by children through earnest 

participation in learning activities. Therefore, students should be 

provided with tasks requiring different mental processes and operations 



involving inductive and deductive reasoning abilities supplemented by 

enough illustrative examples. 

ii) Though inductive reasoning is found as more effective and capable of 

predicting Achievement in Mathematics than deductive reasoning, teachers 

should remember that these two patterns of reasoning are complementary 

to each other. So teaching of concepts should start with inductive method 

where generalizations are drawn from a set of observed events and after 

generalizations students be trained to go to particular instances so that 

students may realise the complementary nature of inductive and deductive 

reasoning abilities and will use in later situations. 

iii) Many of the mathematics programmes of our schools are heavily devoted 

to the development of computational skills and provide little opportunity 

to demonstrate the complex types of reasoning skills. So an understanding 

of developmental differences in reasoning and of the sources of reasoning 

errors becomes important for educational practice, because educational 

material can be more effective when it matches children's reasoning skills. 

iv) Depending on the scope and nature of the content, teachers should adopt 

information processing models of teaching such as inductive thinking 

model and concept attainment model as major instructional strategies for 

developing the two reasoning abilities. 

For developing and nurturing the ability of Flexibility, a component ability 

of mathematical creativity, suggestions are the following: 

i) Teachers should provide freedom to the students to think and express 

freely. Make flexible every problem solving opportunity. As also, 

discussions should be made open and untimely judgements and evaluation 

should be avoided. 



ii) Children should not be subjected to blind or meaningless conformity and 

rigidity in learning situations. While solving problems and in similar 

situations, teachers should seek for opportunities so that students can 

exercise innovative ideas and novel ways of solving problems. 

iii) Different techniques such as brain storming, role playing, morphological 

analysis, lateral thinking, questioning etc. should be adopted for creative 

teaching and learning. Synectics, which is a model of teaching to develop 

creativity should be adopted wherever possible. 

iv) Creative abilities are interrelated. Teachers should be aware that a 

teaching strategy which aims at developing one ability may simultaneously 

develop other abilities as well. Similarly, all areas of the curriculun~ should 

be regarded as instruments to develop creativity and its components. So 

classroom teaching and learning environment should be conducive to 

facilitate mathematical creativity. 

For promoting the remaining signrhcant predictor of Achievement in 

~athematics 'Ability to use Symbols', following are the suggestions. 

i) Teachers should be aware that ability to use symbols is the very basic 

ability for doing mathematical operations and is highly required for the 

solving of problems however complex it may be. Ss training should be 

given through sufficient exercises for the enrichment of this ability from the 

primary classes itself. 

ii) By proper evaluation, mathematics teachers should see that ability to use 

symbols and symbolic representation of mathematical concepts are rightly 

established in each and every student of his class from the very beginning 

of mathematics learning. 



E) Teachers should encourage students to express mathematical ideas in 

terms of mathematical symbols than verbal expressions while solving 

mathematical problems. 

In short, the relation of cognitive and affective variables with Achievement 

in Mathematics points out that the usual educational practices should be based on 

cognitive and affective outcomes. That is, teachers should be aware of the 

relationship of cognitive and affective variables with achievement while 

designing instructional experiences and evaluation techniques. 

5.5. SUGGESTIONS FOR FURTHER RESEARCH 

1. The study found that 58 percent of the variance in Achievement in 

Mathematics is attributable to the variation in the identified significant 

predictors. This further implies that the remaining 42 percent of variation 

in Achievement in Mathematics is caused by some other variables. This 

necessitates a study on the identification of the significant predictor 

variables incorporating other cognitive, affective, and socio-familial 

variables. 

2. At present there is no comprehensive test for measuring the significant 

predictors and predicting Achievement in Mathematics of secondary 

school pupils. So it will be better to conduct a study for the development 

of a comprehensive test covering all the five cognitive predictors of 

Achievement in Mathematics and thereby studying its effectiveness in 

predicting Achievement in Mathematics. 

3. Since the variables Inductive Reasoning, Problem Solving Ability in 

Mathematics, Deductive Reasoning etc. were found to be as significant 

predictors of Achievement in Mathematics, conduct experimental studies 

on the effectiveness of process oriented methods like problem solving 



method, inductive-deductive method etc. on the development of these 

abilities. 

4. Make content analysis of mathematics text books at secondary school level 

for determining the scope of the development of the significant predictors 

found in the study. By dissemination of this, teachers will be helpful for 

the attainment of such abilities through framing proper learning activities. 

5. Better understanding of the predictors of Achievement in Mathematics 

necessitates parallel studies on the identification of the predictors 

(including cognitive, affective and socio-familial variables) of achievement 

in the different branches of Mathematics viz., Arithmetic, Algebra and 

Geometry. 

6. As mathematics is the queen of sciences and the applicatio~~ of mathematics 

is highly essential for success in other sciences, replicate the study on the 

achievement in other science subjects so that similarities and differences in 

the predictors can be noticed. 
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A P P E N D I C E S  



UNIVERSITY OF CALICUT 

DEPARTMENT OF EDUCATION 

TEST OF ACHlEVElMENT IN hlATHEi\lIATICS 

(DRAFT) 

Dr. V.Sumangala 3lumthas.N.S. 

Reader in Education Research Scholar 

(l12 bh, h a 2 ,  - 6.13a', - $(S - a) (S-b) (S-c) ) 
4 4 

5. (am" d(a7dmmmm&ae1 coraomm2aas &WO maqpxmcs8 crsramw0m" d o  

warn ~dacacrcr? 



7. X = 2  am, cn>ac213&.mIfl ma3m93m cruam3&jaam? 

[ S +5 = 6, 3x = 5 ,  X - 2 = 0, ' l ,  = 'l,] 
& 

8. m3ag a ~ ~ s ~ m 7 c a l m a m m d d  crudmmam3&~0 4 m ?  

[ 4 + n = n + 4 , x - 2 = 2 - X ,  5 x + 2 = l l ,  5 ( p t 2 ) = 5 p + 2 ]  

9. A = { p, q, r, S }  qawd A mass 9dmsm0 am", 

[h, S ,  11, {p, r, a 1, (P? q, s1, (a, r, s l l  

10. scaa coradnucqmm7d cmamdaamco~ a~~~a"mlca7mam cshcmfla$ m9d 



21. 'n' (z lc lam2~~ m n n a ~ ~ ~ m l 6 ) $  (m9clu) (a~~~m2~22~s crsra2rzl2a22a.s 

0 2 &  %d32rna- 

22. 'r'cm qcaaam s q  q m m l a *  dcruUo7dmo qmfital~)a~ 



34. A ABC &&AB, BC, AC 2m0aas ausjsnfimamd am3~&s0 P,Q,R mm". 
PQ = k m ,  QR = 4.5cm, PR = 5cm. A ABC aqas daggm" &mnmxqa.  (1112) 

35. r n ~ s a y ~ 3 ~  a ~ m a  gga~m0mj&g2as 02& 90 q ~ m a  CIVO~UJ&E~N? (1'1~) 
. . 

36. aPQR d P R  = QR. LPRS acaa r n ~ 1 n n ~ ~ ~ ~ s m 3 m " .  LPRS = 1 0 0 ~ ~ 0 ~ a 3  LP, 

47. AB = 7cm, BC = 5 cm, L A  = 75O, L B  = 95O, L C  = 100'. dcc~2d3ma30 ABCD 

f i a d m 2 a .  (3) 

48. PQ = 6 cm, QR = 5.5cm, PS = 4.5cm, L P  = 65', L Q  = 8 0 ~ . d m a ( a n ~ ~ 0 ~ ~ ~ ~  

f iadhad3. (3) 
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UNIVERSITY OF CALICUT 
DEPARTMENT OF EDUCATION 

TEST OF ACHIEVEMENT IN MATHEMATICS 
(D- 

Dr. V. Sumangala 
Reader in Edrlcation 

Instructions 

Mumthas, N.S. 
Research Scholar 

Tirne: 2 hours 
Mark: 50 

The following are some questions based on the With standard Mathematics 
text book. Read the questions carefully before answering. 

I. For questions 1 to 16, choose the correct answerfiuzn among the choices 
given in brackets. 

1. Name the mathematician who introduced the concept of set. 

[Ramanujan, George Cantor, Aryabhatta, Bhaskaracharya] 

2. How many variables are there in a simple equation? 

CO, 1,2,31 

3. Which of the following is the Hero's formula? 

[Ihbh, d3a2/4, 64a/4, &(S-a) (S-b) (S-c)] 

4. What is the cube root of 27000? 

[3,30,300,3000] 

5. If the number of elements in two finite sets are equal what are they called? 

Equivalent sets, Identical sets, Null set, Universal set] 

6. Which of the following is a surd? 

1449, 36 ,  418, 42-25] 



Which of the following is equivalent to the equation X = 2? 

Which of the following is a true equation? 

Lf A = {p,q,r,s), which of the following is a subset of A? 

[{q,s,t), {p,r,a), {p,q,s), (a,r,s)l 

What is the measure of an angle inscribed in a semi circle? 

What is the cardinality of a null set? 

What is the sum of the measures of the opposite angles of a quadrilateral? 

W'hat is the number of digits in the square root of 657666025? 

Which of the following is a null set? 

Name the line segment drawn from one vertex of the quadrilateral to its 
opposite vertex. 

[diagonal, height, altitude, base] 

When the sum of X and y is multiplied by 7 and then 5 is subtracted from ii 
the result is 23. Which among the following is its algebraic form? 



For the questions 17 t o  20, choose the answer tlznt nzntclzes wi th item in 
colzr~r~iz A from colrcmn B. 

~f U = {1,2,3,4,5,6,7,8,9), P={1,2,3,4,5) and Q={2,3,8), then 

Column A Column B 

For qz~estiotzs 21 t o  32,fill in the blanks with npproyrinte nnszuers. 

The sum of the measures of all the interior angles of a polygon with 'n' 
sides is 

The area of the circle of radius 'r' cm is 

The number of elements of a set is called its 

The expanded form of 5a(3a+4) is 

The sum of the measures of the three angles of a triangle is 

If x'+y2 = 13 and xy=6, then the value of (x+y)2 is 

is the subset of any set. 

If A and B are two disjoint sets, AnB = 

The solution set of the equation x/2 = 6 is 

The measure of an angle of the equilateral triangle is 

The product of -4 and (5x-2b) is 

If K xd7 = 463, then the value of K is 



IV. For the qlrestions 33 onwards, write the necessary steps 

33. If 6 is added to 5 times of a number, the result is 46. What is the number? 

1% 

34. In AABC, P, Q and R are the midpoints of the sides AB, BC and AC 
respectively. PQ=3 cm, QR=4.5 cm and PR=5 cm. Find the perimeter of 
AABC. 

35. The sum of three consecutive even numbers is 90. What are the numbers? 

36. In APQR, PR = QR and LPRS is an exterior angle. If LPRS = 100°, what are 
the measures of the angles LP and LQ? 

37. 4356 students are sitting in an auditorium. The number of students sitting 
in one row are equal to the number of rows. Find the number of rows? 

38. Which polynomial when multiplied by 5y gives 10y4+15y3+30y*? 

39. If the area of a playground having the shape of a square is 256.64041112, 
what is the length of one side of the playground? 

40. Divide the polynomial 5a-lOb+15c by -5. 
11/2 

41. Calculate 93 X 68 by using identities. 
2% 

42. In a hostel, there was a food collection meant for 60 children for 30 days. 
When some more children were admitted to the hostel after 10 days, the 
food collection was finished after 15 days. Find out the number of newly 
admitted children? 



43. Factorize 6x3-8x2+12x 

2% 

M. A work can be completed by 3 men or 6 women in 20 days. If so, how 
many days will be required for 12 men and 8 women together to complete 
the same work? 

45. Factorize 16x'+24xy+9y' 

47. AB=7cm, BC=5crn, L A = ~ ~ o ,  LB=950 and LC=1000. Construct the 
quadrilateral ABCD 

48. PQ=6cm, QR=5.5 cm, PS=4.5cm, LP=650 and LQ=80". Construct the 
quadrilateral PQRS 
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UNIVERSITY OF CALICUT 

DEPARTMENT OF EDUCATION 

TEST OF ACHIEVEMEKT IN MATHEMATICS 

SCORING KEY AND hlARKING SCHEhIE 

For objective type questions 

I. I .  ~ s g a s "  a2Ga. 

2. 1 

3. .\IS (S - a) (S-b) (S-c) 

4. 30. 

II. 17. Q-P = (8) 

18. P U  Q= (1,2,3,4,5,8) 



22.x 8 cm' 

I V. For descriptive type items 

Value points Marks 





= 6324 

42. a @ & b s a a s  ~ Q O  (X) 60 

n'lczlnum22as 4 @ 0  (y) 20 15 
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[J X ' l 2  =?) 

111. 13 aamd 16 ~ ~ a c a  ~d=njrn&(Ua dI.$ldaam R3CDo d~Cd?aYrnp. 

13. 'n' aoam2aw scaa r n & 2 ~ a ~ m l a $  ~rn(a~a3sm2622as  m2~l l2~m2as 

mad3 (mg&ama. 

14. 'r'cm qcaa2gg scaa q m m l a 4  clnm"a7dw0 cx3li@lCd?m20 

15. 5a(3a -t 4) a 4  o.fl(rl~ePla(a6mca~c~o W& 

16. X' + Y2 = 13 90 xy = 6 20(mgasmel& (X + Y ) ~  84 clRw (mgdCd7ma0. 

[4 X '1, =2] 

IV. 17 a2rnmas ~~~13njrnclam" cqjcllclaJa3au ~Cbh7a~~3 ag2mm0. 

17. am2 rru~mjauaas 5 asafiflsm3su 6 q.g~o~8 46 &IS~O. m o m ~  4mi) ( 1 ' 1 ~ )  



18. A ABC a I d A B ,  BC, AC 2 m a a a s  9~~6nnc13amd am3Caa0 P,Q,R mm". 
PQ = k m ,  QR = 4.5cm, PR = 5 c m  A ABC aass daggm" asmemma6.  (1112) 

24. AB = 7 cm, BC = 5cm, L A  = 75O, L B  = 9 5 * , ~  C = 100'. dm2dnagj0 ABCD 

~ ( a % 2 ? a q 6 .  (3) 



APPENDIX V 
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TEST OF ACHIEVEMENT IN MATHEMATICS 

Dr. V. Sumangala 
Rearleer in Erllrcntion 

Instructions 

Mumthas, N.S. 
Research Sclzolnr 

Time: 1 hours 
Mark: 25 

The following are some questions based on the VIIth standard Mathematics 
text book. Read the questions carefully before answering. 

I. For qzrestiorts 1 to 8, choose the correct nrzswer from among t ? ~  choices 
given itr brackets. 

1. How many variables are there in a simple equation? 

2. If the number of elements in two finite sets are equal what are they called? 

[Equivalent sets, Identical sets, Null set, Universal set] 

3. Which of the following is a surd? 

4. Which of the following is equivalent to the equation X = 2? 

[x+5 = 6, 3x = 5, X-2 = 0, x/2=1/2] 

5. What is the measure of an angle inscribed in a semi circle? 

1900, 605 450, 3001 

6. What is the sum of the measures of the opposite angles of a quadrilateral? 

[900,180", 2700, 36001 



What is the number of digits in the square root of 657666025? 

Which of the following is a null set? 

For the questions 9 to 12, choose the answer that mmtclzes with item in 
colzrmn A fro~n column B. 

If U = {1,2,3,4,5,6,7,8,9), P={1,2/3,4,5) and Q={2,3,8), then 

Column A Column B 

For questiotzs 13 to  16, fill in the blanks with npproprinte answers. 

The sum of the measures of all the interior angles of a polygon with 'n' 
sides is 

The area of the circle of radius 'r' cm is 

The expanded form of 5a(3a+4) is 

If x'+y2 = 13 and xy=6, then the value of (x+y)2 is 
(4 X 1/2=2) 

For the questions 17 onwards, write the necessn y steps 

If 6 is added to 5 times of a number, the result is 46. What is the number? 



18. In AABC, P, Q and K are the midpoints of the sides AB, BC and AC 
respectively. PQ=3 cm, QR=4.5 cm and PR=5 cm. Find the perimeter of 
AABC. 

19. 4356 students are sitting in an auditorium. The number of students sitting 
in one row are equal to the number of rows. Find the number of rows? 

20. Which polynomial when multiplied by 5y gives 10y4+15y3++30y '? 

21. Factorize 6x3-8x2+12x 

22. A work can be completed by 3 men or 6 women in 20 days. If so, how 
many days will be required for 12 men and 8 women together to complete 
the same work? 

24. AB=7cm, BCz5cm, LAz750, LB=950 and LC=1000. Construct the 
quadrilateral ABCD 
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General Instructions 

This test is to examine your aptitude in '~athematics. It is 
different from your class tests. This includes five different Lests, 
with separate instructions to each test. Each test should be 
completed hithin the given time. Find out the correct answer cf each 
item and mark the corresponding alphabet of that ansher, in the 
separate anshei sheet given with the test. Do thz questions 
correctly and quickly. 

If you find that you have incorrectly marked the response, you 
can cancel the earlier one marked and can mark ajain the right ans5ver 
by an 'X' mark inside the circle meant for that. 

* *  Please turn the page only after gstting instructicn to do so * *  



TEST 2 - NUMERICAL (MATUEMAl'ICN.) REASONING 

Time: 10  m t s  

* *  S t a r t  a n s w e r i n g  o n l y  when t o l d  t o  d o  so * *  

1 .  I n  a  c l a s s  t h e r e  a r e  ' r '  r o w s ' o f  d e s k s  w i t h  d  d e s k s  i n  e a c h  row 
a n d  e a c h  s t u d e n t  o c c u p i e s  o n e  d e s k .  O n  a  d a y  w h e n  a l l  t h e  
s t u d e n t s  a r e  p r e s e n t ,  3 d e s k s  were f o u n d  v a c a n t .  T h e n  t h e  
number o f  s i u d e n t s  i n  t h e  c l a s s  a r e  

2 .  Look a t  t h e  f o l l o w i n g  p i c t u r e .  

S 

r Laic - b e s t  c s p l a n a t i o n  tc  d 2 n o t e  S 1s 

3 .  When t h e  r a d i u s  of a c r r c l e  is r e d u c e d  by t - ,a l l ,  ~ t s  a r e a  1s 

A .  r e d u c e d  t o  h a l f  B .  d o u b l e d  
C .  r e d u c e d  t o  o n e  f o u r t h  D .  n o t  c h a n g e d  

4 .  I n  a  c l a s s ,  !"hen 5 t e s t s  of 2 5  i n a r k s  each w e r e  g r v e n ,  J o h n  
o b t a i n e d  a n  a v e r a g e  o f  15 marks  f o r  t h e  f i r s t  f o u r  t e s t s .  If t le  
u e r e  t o  o b t a i n  a n  o v e r a l l  averagc?  o f  16 m a r k s  how many marks  
s h o u l d  J o h n  o b t a i n  i n  t h e  f i f t h  t e s t ?  

5 .  A l l  t h e  h o u s e s  i n  a  l a n e  a r e  marked w i t h  e v e n  numbers  comnencing 
f rom 5 6  a n d  e n d i n g  w i t h  1 4 0 .  How many h o u s e s  a r e  t h e r e  i n  t h 3  
l a n e ?  

;yl 

6 .  If S u r z s h  is s i t t i n g  i n  t h e  f i f t e e n t h  p o s i t i o n  i n  a r o r ~  of boys  
o f  a class, when viewed e i t h e r  f rom t h e  l e f t  s i d e  o r  r i g h t  s i d s ,  
t h e n  :he number of b o y s  i n  t h e  c l a s s  is 



7. A f a t h e r  t o l d  h i s  s o n  "when you were b o r n ,  I was  y o u r  p r e s e n t  
a g e " .  I f  f a t h e r ' s  p r e s e n t  a g e  is 36, w h a t  was t h e  a g e  o f  t h e  
s o n  5 y e a r s  a g o ?  

8 .  Marks o b t a i n e d  by 5 s t u d e n t s  A, B, C ,  D, E i n  5 e x a m i n a t i o n s  a r e  
g i v e n  be low:  

The  mark o b t a i n e d  by whlch s t u d e n t  s h o v e d  r e g u l a r  p r o g r e s s ?  

A.  C B .  D C. E D. A 

9. A t r a i n  r u n n i n g  a t  30 m/sec s p e e d  c r o s s e s  a  600 m p l a t f o r m  i n  30 
s e c o n d s .  What i s  t h s  l e n g t h  of t h e  t r a i n ?  

1 0 .  What is t h e  t o t a l  l e n g t h  of a l l  e d g e s  o f  a  c u b e  h a v i n g  a  volume 
of  1 c u b i c  c m .  



APPENDIX VTI 

TEST 3 .  ABILITY TO USE SYMBOLS 

Instructions 

The conventional symbols of fundamental operations are replaced 
b y  s o m e  net, s y m b o l s .  U n d e r s t a n d  t h e  n e w  s y m b o l s  a n d  d o  t h e  
operations .:sked. 

Time: 5 mts 

* *  Start answering only bhen told to d o  * *  

Answer the folloking i f ,  - 0 '  indicates the o p e r a t i ~ n  addition; 
' +  ' rn1.1ltipllcation and ' *  ' division. 



APPENDIX VIII 

PEST 4 - SPATIAL ABILI'IY 

Instructions: 

This section contains 8 questions. Answer them within the time 
given. 

Time: 6 mts 

* *  Start answering only when told to do * *  

1 .  What is the total number of triangles in the given picture? 

A booden solid cube is divided into 27 small equal cubes and 
dots are placed on the faces of each cube as shown in the 
£ lgure. 

2. What is the number of cubes or! which there is one dot. 

A. 4 B. 6 C.  8 D. 10 



3 .  w h a t  1s t h e  number  of c u b e s  on w h i c h  t h e r e  a r e  t w o  d d t s ?  

4 .  Prhat i s  t h e  number  of c u b e s  on k h i c h  t h e r e  a r e  t h r e e  dots? 

-. 5 .  i n  t h e  c u b e  ABCDEFGH, how many p a t h s  a r e  t h e r e  t o  r e a c h  I1 f r o m  
;\, p a s s i n g  t h r o u g h  t h e  8 v e r t i c e s  ( E a c h  p a t h  s h o u l d  be t h r o u g h  
e a c h  v e r t e x  ~ n l y  o n c e ) ?  

I n  t h e  a b o v e  f i g u r e ,  k h a t  is the s h o r t e s t  d i s t a n c e  f r o m  P to Q? 



7 .  A square paper is folded consecutively as shown in the picture, 
and is cut in the position marked 'cut' in the fourth picture. 
When it is unfolded, bhat will be the shape of the paper? 

8. A cube is to be painted. %o adjacent faces should not be of 
the same colour., The number of minimum colours required to 
paint the cube is 



APPENDIX IX 

TEST 5 - ALSTRACT REASONING 

Time.: 8 mts 

* *  Start answering only when told t o  do * *  

- I. Pictures A and B has a particular relationship. Select D Ercm 
the answer figures such as C and D has the same'relationship as 

. A to B. 

. . . . .  -- 

particular c.rdcr . Spl  ect the ing pictures a 
answer figure hhich Eollct~s the same order. 



1 1 1 .  I n  t i l e  E c l l o w i n q  f i v e  f i g u r e  s e r i e s ,  f o u r  b e l o n g s  t o  one 
c a t e g o r y  and c n e  s t a n d s  s u t .  F i n d  t he  d i f f e r e n t  o n e .  



APPENDIX IX (a) 

TEST OF MATHEMATICS APTITUDE 

SCORE SHEET 

TEST - 2 
A B C D  

0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  
0 0 0 0  

TEST - 3 
A B C D  

1 0 0 0 0  
2 0 0 0 0  
3 0 0 0 0  
4 0 0 0 0  
5 0 0 0 0  

TEST - 4 
1 0 0 0 0  
2 0-000 
3 0 0 0 0  
4 0 0 0 0  
5 0 0 0 0  
6 0 0 0 0  
7 0 0 0 0  
8 0 0 0 0  

TEST - 5 
1 1 2 3 4 5 n 1 2 3 4 5 I I 1 1 2 3 4 5  

1 0 0 0 0 0 ~  000001 0 0 0 0 0  
2 0 0 0 0 0 2  0 0 0 0 0 2  0 0 0 0 0  
3 0 0 0 0 0 3  0 0 0 0 0 3  0 0 0 0 0  
4 0 0 0 0 0 4  0 0 0 0 0 4  0 0 0 0 0  
5 0 0 0 0 0 5  0 0 0 0 0 5  0 0 0 0 0  

6 0 0 0 0 0  
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co?hg~raaca: m)9UD0 : 30 91m12" 



6  = y ng)mmloCr;il ea3cndm(~~drn3& log, y = 3  
3L,, 4 = P ng)mdoCr;il cw~cnmlmm~r~rn~ail log 4~ = -3/2 

A. log .X = N C. log, N = a 

B. log ,,,X = a D. log, a= N 

2. 7C3 m d m r n 3 m ~ m 6  - 71 n g ) ~ ~ ~ 3 d  

ng)&l&. nc, mdmrn3m~m~ca,G? 

3l+ 3l = 3O ~ A J c m i .  

qps,ld. am + an d)m2au?olmlo? 

A. m-n C. m-n 

B. mln D. m / n 
6.  2  3=8 ~d 348 =2 rG-Qa?m>? 

4 4= 256 rmp3a-8 q 2 5 6  = 4 cn3&>o~;. 

9 = 31 mi3av3mj 2\181 = 9 mpch;m>: 
7 - 



8. Cos7t = - 1  

Cos 2R =? 

Cos 3K = - 1  

:. n acaj Q O S ~ O ~ U J W ~ W ~ ~  Cosn n n g ) m ~ m l d m j o ?  

A.-1 C . l  

B. 0 D. 

9. q f l J d o o  '0'CDjo ad302 N J m J 3 m o  'd' CDl03W G(bj 0 0 3 m - I  Cl ~ ~ n 1 3 ~ ( n ~ ~ - l 6 ) ~ ~  

q w l d ,  m n ~ m m p ~ m d  qm3d q0i? 

A. ae0 m r @ t h 6 0 l m ~ ~ r u  C. sam rm~th~cmlaqo c u d g c u d a ~ 2 2 N  

B. a m  cuei1gm;~cu D. a~ann302 cru3a~cujal$pmcu 

1 1 .  3 n13on r ,=m ja~ ;~~  ao: m"monmln5 5 rn;mms~nZ 

4 d3flOj&2:@ 0302 Cnjmonam16 6 a ; o ~ l o m 2 ~ o 7 ~ -  

5 ~ 3 o ~ a i i j a , ~ ~  a o ~  aGcnosom16 7 mmsmm32jn<. 



A. a xP+a xp'+ ................ +ao; ap#O 
P P' 

B. a p~ P +  ap,x P'+ .............. +a; ao+O 

C. aPxP1 + apl X P-'+ ............... +a; a$O 

D. a xP+ ap, xp'+ ... : ........... +a; a $0 
P' P-' 

13. u t ~ ~ c o ~ ~ s m m l s ~  g d c n s m m ~ ~ s  n g ) q o  = 2' 

acoommj- c n s m m l a q  g d c o m m ~ o s  ~ W O  = 2' 

comocomjgg am1 c o s m m l a q  g d c n m m ~ a s  n g ) s g ~ ~  = 2' 

d l m o  (2) O3 LPRS = L P  + LQ = 135O 

~ r l ~ m o  (3) (ua LEFC = L D  + L E  = 1 20° 

ng>wl(ua &m)o ( 4 ) d  L O N L  sq mn&i ng>rrzn3c~)lcolm~o? 

A. X-y B. x+y .C. Lx . D. 2y 

15. 200 (bld6m" 2 addcmm" 4% mIcod6nd d d m  = l 6  qd 

200 @ld& 2 Clld&~me$i 5% dh86)ld d d V a  = 20 Old 

200 co~d& 2 cud&cmm" 6% mlcomI155 d d m  = 24 (bid 
qp,l63,200 cold&" 2 a d & c m m "  10% mlmmlcd d a m  q ~ m ?  

A. 100 co~d C. 32 cold 

B. 40 cold D. 28 qd 



A. X X Y  C.y/,% v/, 

B. ~ X X ~ Y  D. x2 X y2 

20. (2\14)2 04 (~na 4 cnrjajmj 

(3.('5)3 aq nila 5 rn,hlOJ. 

C'G~I* oojl aller 6 m,ch;onj. 

~e;ll&, (OV!b)O q a s  wla q o s ?  

A. o \b C. a 

a. \E b D. b 

21. A= (1.21, B= (3.41 m g w ~ d  AUB = (1.2.3.4) m,mlrjla;o 

P = {l.m), Q= {n) m $ w 3 d  PUQ = {l,m.n) rn3,3firjlz%3;3 



= (+, -, X). Y= (+. +) mq.,a3(a3 XUY = I + .  -. X. +l mri3aldmlo. 

*&l&, C= ( 0 . 0 ) .  D = (A,O) W W ~ &  CUD ng)m3daImlo? 

A. 10) C. D,O, h,)  
B. I U, AI D. I O , O ,  A . 0  1 

22. ) l lO = 0.1 
1 /,, = 0.01 
1 = 0.001 

6)&ld. l llOoooo &cl;( wl~~omooj? 

A. 0.000Cnl C. 0.0001 

A . p - 2 c m  C. Pcm 

(a.  c).  (-7. 0) @m ma3ocnmmmg3sni: 

A. (a. e, i). 10.  U) C. (l,O), (11 



ng)ah'ld. cud3sla4 ml@o Pcm -W qdq q o J m o  a c r m ~ d d r n ~ o ?  

A. 3pcrn3 C. ( d ~ c m ) ~  

B. p3 cm3 D. P* cm3 

d ~ m o  (2) caa Cos P = 6/10 

29. log 33 = 3 log 3 q & J m J .  

log 76 = 6 log 7 m-m,&jmJ. 

.log 53 = 3 log 5 m,'fhpnJ. 

n g ) ~ ~ l d ,  log a' rrg)cnn3mIml~~o? 

A. r log a C. a' log a 

B. r log ar D. r log r 



nJl~mo (l)& L R  = 60' W 0 3 d  LPOQ - 120° a ~ & j o l  

A L ~ O  Q) & LZ -& ( m 9 0 3 6  LXMY = go0 a ~ d h j ~ m j .  

A L ~ O  (3) & LC- so0 m 7 3 0 3 6  LADB I loo0 a ~ ~ j c m ) .  

B. xx cm2 D. R/X' cm* 



37. C:] n(i)noa5 asdud 2 mm a02 ap-1518' am~slch'mj mm". 
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Dr. V. Sumangala 
Reader in Education 

Mumthas, N.S. 
Research Scholar 

li~strrrctions Time: 30 minutes 

This is a test of Mathematics with 40 questions. All the questions are 
objective type and each question carries four possible answers A, B, C and D. 
After reading each question choose the correct answer and mark the correct 
answer in the given response sheet by putting an 'X' symbol in the circle below 
the letter A,B,C c)r D which represents your answer. 

If you feel that the answer marked is wrong, envelope that circle by a 
rectangle (U) and again put the 'X' mark in the circle representing your answer. 

Example: 

Then, what is the value of a X l ? 

(Here, the correct answer is 'a'. Hence, the circle below the letter C, which 
represents the correct answer is marked using the symbol 'X' in the response 
sheet). 

Response sheet 
A B C D 

i ) o  o o 
L 



1. The logarithmic form of 2' = X is log;! X = 4 
The logarithmic form of 63 = y is 1% y = 3 
The logarithmic form of 4" = p is log4 p = -3G 
Then, what is the logarithmic form of Na = X 

A. l o s x  = N C. log,N= a 
B. log, X = a D. l w a = N  

Then, what does nCr mean? 

r ! n ! 
A. - - -  -- - c. ----------- 

n! (n-r) ! r!(n-r)! 

n ! r ! 
B. - - - - - - - - - D. ------------ 

r!n! n! (r-n)! 

3. For any two sets A and B, if n(A) = 2 and n(B) = 2, then n (AxB) = 4 
For any two sets M and N,  if n(M) = 3 and n(N)=3, then n(MxN) = 9 
For any two sets P and Q, if n(P) = 4 and n(Q) = 2, then n (PxQ) = 8 
:. For any two sets X and Y, if n(X) = C and n(Y) =d, then what is n()(xY) ? 

4. Thesquareroofofl,ie.,(dl)=i 
The square root of 100, ie., (d100) = 10 
The square root of 1000, ie., (\'1000) = 100 
Then. what is the square root of 1OOClOOO ? 



Then, what will be am t an ? 

A. am* C. m-n 
B. a m/n D. d n  

G .  1f z3 = 8  then = 2 

If  44 = 256 t h e n m 6  = 4 

1 f@=81thenVEf=9  

Then, what is the value of if p = 2401 ? 

7. x+2 = 5 is a simple equation 
2y+ l=0 is a simple equation 
-4z+ 1 = 2z is a simple equation 

Then, what about the number of variables in a simple equation? 

8. C o s l i = - 1  
Cos2;r= 1 
Cos 3x= -1 

:. I f  'n' is an even number, then what will be Cos nx ? 

9. Let 'a' be the first term and 'd' the common difference of an Arithmetic 
Progression. Then its 

Second term = a+d 



Third term = a+2d 
Fourth term = a+3d 

Then, what will be the 10& term ? 

10. o O These are similar figures 
9 These are similar figures 
a 0 These are similar figures 

Then, what are similar figures ? 

A. Figures of same shape C. Figures of same shape and size 
B. Figures of same size D. Figures which are not alike 

i l .  A prism with 3 base edges has 5 faces 
A prism with 4 base edges has 6 faces 
A prism with 5 base edges has 7 faces 

Then, how many faces does a prism with 'n' base edges have ? 

A. n-2 C. n + l  
B. n- l  D. n+2 

12. The general form of a polynomial of first degree is a,,+a,; al#o 
2 The general form of a polynomial of second degree is a X +a,x+a, ; a2+o 3 The general form of a polynomial of third degree is a,x +a2x2+alx+%; a3r0 

Then, which of the following is the general form of a polynomial of degree 'p'? 

13. The number of subsets of a null set = 2' 
The number of subsets of a set with one elrnent = 2l 
The number of subsets of a set with two elements = 2 

Then, what will be the number of subsets of a set with 12 elements? 



In fig. (l), &CD = LA+ LB = 120° 
In fig. (2), LPRS= LP+ LQ = 135O 
in fig. (31, LEFG = LD+ LE = 120° 

Then, in fig. (4), what is the measure of LONL ? 

A. X-Y C. 2x 
B. x+y D. 2y 

15. The interest for Rs.200 for 2 years at 4% rate = Rs.16 
The interest for Rs.200 for 2 years at 5% rate = Rs.20 
The interest for Rs.200 for 2 years at 6% rate = Rs.24 

Then, what is the interest on Rs.200 for 2 years at 10% rate? 

A. Rs.100 C. Rs. 32 
B. Rs.40 D. Rs.28 

16. axa is represented as a 2 

axaxa is represented as a3 
&2x&a is represented as a4 

Then how can axaxax .... 11 times be represented ? 



Then, what is 8! ? 

Fig. (1) Fig. (2) Fig. (3 )  

In fig. (1) , LA+ LB+ LC = 180" 
In fig. (2) , L D  + LE+ LF = 180" 
In fig. (3) , LP+ LQ+ LR = 180" 

Then, what is the measure of L Z  in fig. (4) ? 

1- 

19. ~ ~ 1 x 4  can be simplified as 1x2 
4'9x16 can be simplified as 3 x 4  
i ~ 2 5 x 3 6  can be simplified as 5x6 

/.2 2 7  Then, which of the following is the simplified form of \x y . 

A. x x y  - C. x/2xy!2 
B. qk x ~ ' y  

2 2. D. x x y  

20. The value of (244)* is 4 
The value of (345)' is 5 
The value of (4t !~)%s G 

Fig. (4) 

Then, what is the value of (a&)" ? 



A. a& C. a 
B. dab D. b 

21. I f  A = {1,2) and B = {3,4) then A u B  = {1,2,3,4) 
If P = {!,m) and Q = {n) then PuQ = {l,m,n) 
I f x =  (+,-,X) a n d Y  = {+,+l thenXuY = {+,-,X,+) 

:. I f  C = {0,0) and D = {A,O), then what is C u D? 

Then, what is the value of 1/100000 ? 

Then, what is -a/b + -c/d ? 

24. The radius of a circle of diameter 4 cm is 2 cm. 
The radius of a circle of diameter G cm is 3 cm. 
The radius of a circle of dameter 9 cm is 4.5 cm. 

Then, what is the radius of a circle whose diameter is PI2 cm? 

25. {1,2) and {3,4) are equivalent sets. 
(a ,b  j and .I-7.0) are equivalent sets. 
(-l j and { O )  are eqirivalent sets. 

-1'Iien. which of the foliocc~ing are equivalent sets? 



26. The mode of the observations 8, 12,24, 12,3,  12 and 3 is 12. 
The mode of the observations 29,27,32,27,32,27 and 26 is 27. 
The mode of the observations 49,50,49,49, 51, 53 and 54 is 49. 

Then, what is the mode of the observations 25,24,40,37,40,40 and 24? 

27. Volume of a cube of edge 2 cm is 8 cm3. 
Volume of a cube of edge 4 cm is 64 cm3. 
Volume of a cube of edge 5 cm is 125 cm3. 

Then, what will be the volume of a cube of edge p cm? 

Fig. (1) Fig. (2) Fig. (3) Fig. (4) 

In fig. ( l) ,  Cos y = 3/5 
In fig. ( 2 ) ,  Cos p = 6/10 
In fig. (3) ,  Cos c = y/z 

Then, what is cos F in fig. (4)? 

A. Opposite side/Adjacent side C. ~ ~ ~ o t e r ~ e / ~ d j a c e n t  side 
B. Adjacent s i d e / ~ ~ ~ o t e n > e  D. Adjacent side/Opposite side 

29. 10g3~  = 31og3 
log 7" 6 log 7 
log 5" 3 log 5 

Then, what is log a'? 

A. rloga 
B. r log a' 

C. a' log a 
D. rlogr 



30. In the quadratic equation 2x2 + 5x - 12 = 0, the sum of the terms of the truth 
set is -512 

In the quadratic equation x2 - 1 0 ~  + 16 = 0, the sum of the terns  of the truth 
set is 1011 

In the quadratic equation -y2 + Gy + 8 = 0, the sum of the terms of the truth 
set is -61-1. 

Then, what will be the sum of terms of the truth set of the quadratic equation 
2 

px + q x  + r = O? 

31. 'BR 129 z.@ c@ d D loo A 

@ o V Q 
N 

Fig. (1) Fig. (2) Fig. (3) Fig. (4) 

In Fig. ( l ) ,  if L R  = GO0 tlleil LPOQ = 120" 
In Fig ( Z ) ,  if L Z  = 45' then LXMY = 90° 
In Fig. (3). if LC = 50° then LADB = 100° 

Then, in Fig. (4) i f  i N  =(,:-ken what is the measure of ILOM? 
2 

32. The set of counting members between 13 and 15 is an  example for a 
singleton set. 

The set of months having days less than 30 is an  example for a single set 

The set of numbers other than positive and negative numbers is an example 
for a singleton set. 

Then, what is the number of elements in a singleton set? 



Notice the relation between the angles of the quadrilaterals (l), (2) & (3) 
Using tt~is,write the measure of LM in fig. (4). 

0 

QN M 

Fig. (4) 

34. The area of a circle of mdius 1 cm is x cm'. 
The area of a circle of radius 2 c m  is 471 cm2. 
The area of a circle of mdius 3 cm is 9n  cm2. 

Then, what is the area of a circle of radius 'X' cm? 

r-lEoG 120 

0 

60 
120" lod 

F 
Fig. ( l )  Fiy. (2)  Fig. ( 3 )  Fig. (4) 

Notice d ~ e  relation between the angies of the parallelograms ( I ) .  (2) and ( 3 )  
Using this, what is the measure of LN in fig. (4)? 

'> 
36. i 2 a ~ b ) -  = 4a2 + Sab i b' 

3 3 0 

(14-3m)- = I- + 61nl -i- 9 mL 
2 7 2 

( 2 x i 4 y )  = 4x- - 16xy I 1Gy 



Then, what will be ( z ~ + ~ ) ~ ?  

37- K 1 is a unit matrix of order 2. 

!g is a unit matrix of order 3 

1 1 is a unit matrix of &er 4. 

Then, which of the followirlg is an  example for a unit matrix of order 5? 

38. ip+q) (P-9) = P; - 
(a+b)  (a-b) = a - b 

2 2 ( I - +  m) (1-m) = I - m 

Then, what is the value of ( 2 x + y j  (2x-y) ? 

Then. what is ( 4 ~ ) ~  ? 



Then, what will be Pi? 

B. 
O O P  

then 81 = 
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A. p - n  C .  m-n 

B. mln 
a 

D. m/n 

2y +l  =On~mm" sca2 a ~ ~ n u a c u ~ & j a ~ r n U .  

-42 + 1 = 2 ~ m m "  acaa erneracruaczl3qa~mU. 

aald, 6383 e l ~ ~ r n ~ c z l ~ ~ ~ c l m a 7 ~ ~ ~  dcam22as  GO ~ L C C T )  cq,d(a?m20? 

A. 1 C. 3 

B. 2 D. 4 

8. COS 71 = - l  

COS 271 = 1 

Cos 3~ = -1 

:. n am2 ~mgcruosujw~a3(bd Cosn x ~ r n ~ d c a ? m 2 0 ?  

A. -l C. 1 

B. 0 D. 

9. mqcllno 'a'020 ad~mgmjctrj3crUo 'dYo;)a3w 8Ca2 ma3~10)(a~~d3~maa$ 

(a6fR30 cllno a+d ccsrgsm" 

a p m o  a+2d qm0 



rnseno dno a+3d %m" 

a&h?d 10-30 d130 n b ) ~ ~ ~ ) 3 d C d ? m a o ?  

A. a-l Od C. a+l Od 

B. a-9d D. a+9d. 

n@&h?d cruym8Jdmd nb)cm3d nb)m9 

A. s~ca cq+~jmla~2mm C.a~ca qa jm lm20 mzlenrnm2a2mm 

B. s~ca mzleflma2mm D. ama03caa cru3ajm2dg~mm 

11. 3 d3nmm2622m aca2 cru"m0nm7~ 5 ap.~m22sns" 

4 d3BCZI&32&22$32 6383 c~u~Oo~KK6lm" 6 9~6216m322au 

5 d ~ ~ m m 2 a 2 2 m  63ca2 cru"m0nm7~ 7 933.~3~323rn"  

4 ~ % 3 3 , n d 3 r 2 m m 2 & ~  m2 cnF- sqj6x-s 4fjg.p 4~0 qafk9ma0? 

A. n-2 C. n+l 

B. n-l D. n+2 



R ~ m o  (I)& LACD = L A  + L B  = 120' 

d l p o  ( 2 ) d  LPRS = L P  + L Q  = 135' 

dim0(3)& LEFG = L D  + L E  = 120' 



B A k,.i'* R z 
R00 (1)  C E d~O0 (l) F Q R~Oo (3) Re00 (4) 



21. A = {1,2), B = { 3 , 4 ) q a 3 d  AUB = {l ,2,3,4)mp,dca?a20 

P = (],m), Q = {n) q a 3 d P ~  Q = (I,m,n) cmgdcaim20 

X =  { + , - , x ) , Y = { + , i }  m p , a ~ d X u Y =  { + , - , X , + )  qdca'lm20 

&61d, C = {U,()), D = { A , O ) q a ~ &  CUD ~rn~&ca?mao? 

A- ( 0 1  c. ( ~ , O > A >  

B. ( 1 7 , ~ )  D. {O>O,A>O) 

22. '/l0 =0.1 



aa?d, amIs(7ii CDq9.0 Pcm ; 2 , ~ ~ a ~  m j ~ J m o  am3d~dlma0? 

\ 

A 

F 
8 m  

B Ycm C 

pn(!oo (2 )  68 cos P = 6110 



28. 103 33 = 3 log 3 @3Q,&h2ClDa 

log 76 = 6 log 7 qe,acma 

log 53 = 3 log 5  q & 2 m 2  

azi i7d. log ar a r n o ~ m i m 2 0 ?  

A. r log a C. a' log a 

B. r log ar D.r logr 

2s. 2 d + 5x - 12 = O am, ~ j a 3 m  rruom3ajm?a$ a ~ e j m m m 7 s e  m o m m q a s  
-5 m26 -m'' 

A ~ o  ( 2 ) d  L Z  = 45' q w 3 d  LXMY = 9 0 ~ q d ~ a ~ r n ~  

 COO ( 3 ) d  LC = 5 0 ' q a 3 d  LADB = 100~~313,a~rn~ 
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This is a test of Mathematics with 38 questions. All the questions are 
objective type and each question carries four possible answers A, B, C and D. 
After reading each question choose the correct answer and mark the correct 
answer in the given response sheet by putting an 'X' symbol in the circle below 
the letter A,B,C or D which represents your answer. 

If you feel that the answer marked is wrong, envelope that circle by a 
rectangle (D) and again put the 'X' mark in the circle representing your answer. 

Example: 

Then, what is the value of a X 1 ? 

(Here, the correct answer is 'a'. Hence, the circle below the letter C, which 
represents the correct answer is marked using the symbol 'X' in the response 
sheet). 

Response sheet 
A B C D 

i ) o  o P O  



1. The logarithmic form of 24 = X is log2 X = 4 
The logarithmic form of 6 3  = y is log6 y = 3 
The logarithmic form of 4-3/2 = p is log4 p = -3\2 

Then, what is the logarithmic form of Na = X 

A. log, X = N C.  log, N= a 
B.  log^ X = a D. logx a=N 

7! 
2. 7C3 means ------- 

3! (7-3)! 

2! 
2C2 means 

2! (2-2)! 

Then, what does nCr mean? 

r! n ! 
A. --- c. -- ------ 

n! (n-r)! r! (n-r)! 

n ! r! 
B. D. 

r!n! n! (r-n)! 

3. For any two sets A and B, if n(A) = 2 and n(B) = 2, then n (AxB) = 4 
For any two sets M and N, if n(M) = 3 and n(N)=3, then n(MxN) = 9 
For any two sets P and Q, if n(P) = 4 and n(Q) = 2, then n (PxQ)= 8 

:. For any two sets X and Y, if n(X) = C and n(Y)=d, then what is n(XxY) ? 

4. The square roof of 1, ie., (41) = 1 
The square root of 100, ie., (h00) = 10 
The square root of 10000, ie., (dl0000) = 100 



Then, what is the square root of 100000000 ? 
A. 100 C. 10000 
B. 1000 D. 100000 

Then, what will be am + an ? 

A. am-n c. m-n 
B. am/ n D. m/n 

6. If23=8then 98= 2 

If 44 = 256 then 3256 = 4 

If92=81then ?/81=9 

Then, what is the value of 32401 if 7 4  = 2401 ? 

7. x+2 = 5 is a simple equation 
?+l = 0 is a simple equation 
-4z+1= 22 is a simple equation 

Then, what about the number of variables in a simple equation? 

8. COS 7t = -1 
Cos 2x= 1 
Cos 3x= -1 

:. If 'n' is an even number, then what will be Cos nn ? 



9. Let 'a' be the first term and 'd' the common difference of an Arithmetic 
Progression. Then its 

Second term = a+d 
Third term = a+2d 
Fourth term = a+3d 

Then, what will be the loth term ? 

10. 0 0 These are similar figures 
+ 9 These are similar figures 
o o , These are similar figures 

Then, what are similar figures ? 

A. Figures of same shape C. Figures of same shape and size 
B. Figures of same size D. Figures which are not alike 

11. A prism with 3 base edges has 5 faces 
A prism with 4 base edges has 6 faces 
A prism with 5 base edges has 7 faces 

Then, how many faces does a prism with 'n' base edges have ? 

A. n-2 
B. n-l 

12. The general form of a polynomial of first degree is al,+&; alzo 
The general form of a polynomial of second degree is a2x2+alx+a, ; a&o 
The general form of a polynomial of third degree is a3x3+a2x2+alx+&; awe 

Then, which of the following is the general form of a polynomial of degree 
'p'? 

13. The number of subsets of a null set = 20 
The number of subsets of a set with one element = 2' 
The number of subsets of a set with two elements = 22  



Then, what will be the number of subsets of a set wit11 12 elements? 

Fig. (1) Fig. (2) 

Fig. (3) \G Fig. (4) 

In fig. (l), LACD=LA+LB = 1200 
In fig. (2), LPRS=LP+LQ = 1350 
In fig. (3), LEFG=LD+LE = 1200 

Then, in fig. (4), what is the measure of A.iNo ? 

15. The interest for Rs.200 for 2 years at 4% rate = Rs.16 
The interest for Rs.200 for 2 years at 5% rate = Rs.20 
The interest for Rs.201) for 2 years at 6% rate = Rs.24 

Then, what is the interest on Rs.200 for 2 years at 10% rate? 

A. Rs.100 C. Rs. 32 
B. Rs.40 D. Rs.28 



16. axa is represented as a' 
a.xaxa is represented as a3 
axaxaxa is represented (=s aJ 

Then how can axaxax .... 'n' times be represented ? 

Then, what is 8! ? 

Fig. (1) Fig. (2) Fig. (3) Fig. (4) 

In fig. (l), LA+LB+LC = 180" 
In fig. (2) , LD+LE+LF = 1800 
In fig. (3), LP+LQ+LR = 180" 

Then, what is the measure of LZ in fig. (4) ? 

19. -,G4 can be simplified as 1x2 
7 

~'9x16 can be simplified as 3x4 
125x36 can be simplified as 5x6 



Then, which of the following is the simplified form of ? 

A. x x y  C. x /2  X y / 2  
B. 6 x d y  D. x'xyz 

20. The value of (q4)2 is 4 
3ir j -  The value of (\IS). IS 5 

The value of (%6)~ is 6 

Then, what is the value of (?b)d ? 

21. If -4 = (1,2) and B = {3,4) then AuB = {1,2,3,4) 
If P = {],m) and Q = {n) then PuQ = {l,m,n) 
If X = (+,-,X} and Y = {+,+) then XUY = {+, -,X,-+) 

.-. If C = (::,0) and D = {A,O), then what is C U D? 

C. {L, 0, A} 
V. {L, 0, A, 0) 

Then, what is the value of 1/100000 ? 

Then, what is -a/ b t -c/d ? 

24. {1,2) and {3,4) are equivalent sets. 
{a,b) and {-7,Of are equivalent sets. 
(-1) and {O) are equivalent sets. 



Then, tvhich of the following are equivalent sets? 

25. 'The mode of the observations 8,12,24,12,3,12 and 3 is 12. 
The mode of the observations 29,27,32,27,32,27 and 26 is 27. 
'fie mode of the observations 49,50,49,49,51,53 and 54 is 49. 

Then, what is the mode of the observations 25,24,40,37,40,40 and 24? 

26. Volunle of a cube of edge 2 cm is 8 cm3. 
Volume of a cube of edge 4 cm is 64 cm3. 
Volume of a cube of edge 5 cm is 125 cm3. 

Then, what will be the volume of a cube of edge p cm? 

Fig. (I) Fig. (2) Fig. (3) Fig. (4) 

In fig. (l), Cos y = 3/5 
In fig. (2), Cos p = 6/10 
In fig. (3), Cos c = y/z 

Then, what is cos F in fig. (4)? 

A. Opposite side/Adjacent side C. Hypotenuse/Adjacent side 
B. Adjacent side/Hypotenuse D. Adjacent side/Opposite side 

28. log 3" 3 log3 
log 76 = 6 log 7 
log 53 = 3 log 5 



Then, what i5 log ar? 

A. rloga 
B. r log a1 

C. ar log a 
D. r log r 

29. In the quadratic equation 2x2 + 5x - 12 = 0, the sum of the terms of the truth 
set is -5 /2  

In the quadratic equation X" 10x + 16 = 0, the sum of the terms of t l ~ e  truth 
set is 10/1 

In the quadratic equation -y' + 6y + 8 = 0, the sum of the terms of the truth 
set is -61 -1. 

Then, what will be the sum of terms of the truth set of the quadratic 
equation px' + qx + r = O? 

Fig. (1) Fig. (2) Fig. (3) Fig. (4) 

In Fig. (l), i f  L R  = 600 then LPOQ = 1200 
In Fig. (2), if  LZ = 4 9  then LXMY = 900 
In Fig. (3), i f  LC = 500 then LADB = 1 0 0  

Then, ill Fig. (4) if LN = (x/2)0 then what is the measure of LLOM? 

31. The set of counting members between 13 and 15 is an example for a 
singleton set. 

The set of months having days less than 30 is an example for a singleton 
set. 



The set of numbers other than positive and negative numbers is an 
example for a singleton set. 

Then, what is the number of elements in a singleton set? 

32. The area of a circle of radius 1 cm is n cm?. 
The area of a circle of radius 2 cm is 471 cm'. 
The area of a circle of radius 3 cm is 9n cm'. 

Then, tvhat is the area of a circle of radius 'X' cm? 

.A. n cm' 
B. nx cm' 

C. nx' cm' 
D. x/x' cm2 

Fig. (1) Fig. (2) Fig. (3) 
M 

Fig. (4) 

Notice the relation between the angles of the parallelograms (l), (2) and (3). 
Using this, what is the measure of LN in fig. (4)? 

Then, what will be (2p+q)'? 



is a unit ntatrix of order 2. 

is a unit matrix of order 3. 

Then, which of the following is an example for a unit matrix of order 5? 

36. (p+@ (p-y) = p' - q' 
(a+b) (a-b) = a'- W 
(I+m) (l-m) = 1' - m2 

Then, what is the value of (2x+y) (2-y) ? 

Then, what is (h)' ? 



Then, what will be PI? 

then 21 = 

4 0 0  
then 41 = 

then 81 = 
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a3cca3 cd3n~aa0 cu~dq" mmilcalm~m, ~c~~ua"mm2m" mmaeou2%ja3ca, 
9mca0 A,B,C,D amilaozild mlm" amcaamsam",  scm3as3rn0 
CT)((Ta&Iddmp swmxamsw@d m d e d q  mm~a7m2 e m , r m a s o u ~ ~ m p ~ ~ .  
2 m c a m d  cmasa;2,2aas2eo)mm" po(amsa3CIU?d A,B,C,Dam7 
m m c a m d a "  m3s9 cnd&lds2e q m m 7 d  "X'' msca,320 a&~snsxm". 

A ABC Qnd L A  = 45", L B = 60' 4e?d LC ~ p ?  

A. 105' C. 60' 

B. 7 9  D. 15' 

c q p m r n 7 d  "X" am ~ S U D ~ ~ O  ~casu€i)rns~m7dca7mam~.) 

~ ~ c a a s a 9 c r u "  

L' J 



R ~ o m 7 &  LQ = L R  = 70°, PQ = 3 cm, QR = 2.5cm c m g a x d  PR am, 
clrmm7a4 m990 4m9 

AABC scaa cruan2~~m7~hh~ma3sm~. 4 a 7 d  L A  wgas m2amm"z . 

A. 30' C. 60' 



ALMN 63 LM 4 m  muam7a9 awJsnncn8 Pm20 L N a m  clrmmTa9 QWJ 

srrllcna GO qsm".  LM = 3 cm, MN = 4cm, LN = 5 cm q a m d  PQ a 4  m720 

a c m ?  

A. 1.5 cm C. 2.5cm 

B. 2 cm D. 4cm 

dca7u21 d m 2 d n 2 s o A B C M d  LA,LCaqo LB, L b a o  4mIdm7da 
ea36m2~236mu. L A  = 75', L B  = 10o0corgssma163 L C  aqas cma2aam9 



n 
LACB = 80' c q y ~ ~ t u 8  AMB mass mgaczlm,'? 





n 
PAQ clnd mm3cermm0 a~a~"m7mimarm asm" c ~ ~ m ~ & s ~ m " L A ,  

LB ,  L C .  L A  = 40' 4a7d L b a a s  m~acz lm9  

A. LAOD 0 3 0  L CODavao C. LCOD 0 2 0  LCOBaqo 

B. LAOD 0 2 0  LAOB 0 2 0  D. LAOB a 2 0  L C O h a o  



20. "a, b, c c g d m  scaa mamam9m ~~clrq,aaa$ masdgamce, a~cma d n m -  
~XXMJ~ b=&c EQCQ.~IC~?SI~O.'' 

dmadn290 DEFG d LGuqas corasd a ~ m ?  

A. 65' C. 100' 

~ . 7 0 '  D. 125' 



26. "d~130am?a$ m"l20 'a'cm 20 ~ Q ) C ~ O  'h'cm P O ~ Q W  ; u a d o ~ c a ; u " o ~ J b a ~ a s  
2 

a j 3 ~ 0 0  I /j a h- cm3 m~egcm2." 



.29. ‘G c r'cm ~ c a a m  m2 madmcnmw g o _ l ~ 6 1 m m 1 ~ c m ~  3x r " c i ~ ? ~ ~ ~ ~ . "  

n 
A T B  a2Iaa.s mcd cma9mCZJ a m '  

c r u a r s ~ ~ r r u ~ a ~ m ~ 7 ~ ~ ~  ABCD dser ~ ~ ( a m r n ~ ~ s m "  AC aqoBD aqo .  AC = 

8cm, BD = 4 c m . a d d  cruaq~cru~a3mca7~0ABCD waas flc~u"m9dm0 a m ' ?  



LPOR = 70" LPOS = 1 1 0 ~ ~ a u 3 d  LSOQQctJ mgslam? 

dmaan2go PQSRaw cam" ~mj7ammrngm-n" A P Q ~ o  ARS@O.MQR C$ 

L P  = ~ ~ O , L Q  = 35', L R  = 8 0 ~ ~ m " .  M Q R d  dglga20 sddrm 
mm0 ny3m'? 

35. "qmea~mm7C$ crFfcrn20 mamj cmaaerm7erae cam" m3m2acd 

m2~jcR1ga~wcrr,~dCd7m~~." 



'07capa3w 131~mm7aa m m u  snn36maap36mU AB rmaoCD a20. OM, ON 
qm e a p m l d  i6lma0 aw~mloemas  m&amcA mmu. 

OM = ON = 2 cm ; AB = 3.5cm ~ a l &  CD oaes m720 a ~ m ?  

n 
d c m m l d  PQR ecq Odwd~lod~ %m: LPQR mo7d morodeasum~ 

adauumlca?mama. ,-,g~aI& LPQR 40" mm0 ~~36m3m3 

z ) poQ (x2,y2, z,) 20 am2 m a d e a  m m "  dmam23rm3& m m  37. ''P (x,,Y,, 1 

77 mmlaam maao PQ = d(x2 - x , ) ~  + (y, - y,)2 + (z, - z , ) ~  ag@m7aa0 . 

sa. "ad  X ( X*) = nx "-'m~,a~mq." 
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All the 4Oquestions of this test are based on some given theorems. Every 
question therefore consists of a theorem and a problem based on it. 

Read each theorem and then based on the theorem find the answer for the 
problem, from anlong the choices A, B, C, D. Mark the correct answer in the 
given response sheet by putting an 'X' symbol in the circle below the letter A, B, C 
or D which represents your answer. 

If you feel that the answer marked is wrong, envelope that.circle by a 
rectangle (I) and again put the 'X' mark in the circle representing your answer. 

Example: , 

i) "The sum of the angles for a triangle is 180"". In AABC, if LA = 450, LB = 
600 then what is the measure of LC? 

Here, the correct answer is 750. Hence the drcle below the letter C, which 
represents the correct answer is marked using the symbol 'X' in the response 
sheet). 

Response sheet 
A B C D 

i ) o  0 o 



1. "The number of elements in a set is called the cardinality of the set". 

If A = { a,e,i~o,u), what is the cardinality of A? 

2. "If two angles of a triangle are equal, then the length of the sides opposite 40 
these angles will also be equal". 

P 

In the given figure, LQ = LR = 700, PQ = 3 cm and QR = 25 cm, then 
what is the length of the side PR? 

3. "The angles of an equilateral triangle are equal". 
Then in the equilateral triangle ABC, what is the measure of LA? 

4. "If set P is the subset of the set Q, then P n Q = P". 
When X = {1,2) and Y = {-1,0,1,2,3), what is X n Y? 

5. "The line segment joining the midpoints of any two sides of a triangle is 
half the third side". 



10. "If the total number of terms of an Arithmetic Progression is In', then 
last term - first term 

n = ------p----- + 1." 
common difference 

Then, in the Arithmetic Progression 21,28,35, ..... 126, what is the total 
number of terms of it? 

11. "The degree measure of a minor arc is the measure of the cent~al angle of 
that arc". 

n 
In the figureaMB is a minor arc and LACB = 8W. Then what is the 
measure of M? 

12. "If LA, LB, LC are the three angles of the AABC, then sin2A + cos2A = 1" 

In AXYZ if LX = 800, LY = 600, ,LZ = 409 then, what is the value of 
sin260 + Cos'6O ? 

13. "The truth set of the quadratic equation ax2 + bx + c = 0 is 
-b + \=c -b- d'iGG 

{ ----m------ ---p- )". 
2a 2a 

Then, which among the following is the truth set of 2x2 - l l x  + 12 = O? 



n 
l .  "Figures having same shape and size are called cogruent figures". 

Then, which among the following are congruent figures? 

A. 00 c . ~ h  - 

15. "The angle in a semi circle is a right angle". 

n 
In figure, XYZ is a semi circle and LXYZ is an angle in it. Then, what is the 
measure of LXYZ? 

16. "The volume of a cylinder of radius 'r' and height 'h' is xr2h". 

Then what is the volume of a cylinder of diameter 4 cm and height 10 cm? 

17. "The angles inscribed iri the same arc are of equal measures". - 

n 
In the figure, LA, LB, LC are three angles inscribed in the PAQ. If LA = 

400, then what is the measure of LB? 



18. "If the sum of two angles is 18@, then the angles are supplementary 
angles". . - 

Which are the supplementary angles of the above given figure? 

19. "If a polynomial p(x) is divided by (X-a), then the remainder will be p(a)". 

Then, what is the remainder, when the polynomial p(x) =2 x3 - 7x2 + 2x + 1 
is divided by X - 3? 

20. "If a, b, c are the three consecutive terms of a geometric progression, then 
+\p. 

Then what is the value of K if 12, k, 48 are the three consecutive terms of a 
geometric progression? 

21. "Eventhough the same element is repeated in a set, when we consider the 
set of elements used, it is enough to include a particular element only 
oncef'. 
Then ~vhat is the number of elements of the set of letters of the word 
LANGUAGE? 

22. "The null set is a set with no elements in itf'. 

Which among the following is a null set? 



23. "The degree of a polynomial is the same as that of the tern1 having the 
highest degree and non-zero coefficient". 

What is the degree of the polynomial Ox3 + 0x2 + 5x + 2 ? 

24. "The sum of the measures of al l  angles of a quadrilateral is 3600". 

What is the measure of LG in the quadrilateral DEFG? 

25. "The diagonals of a parallelogram bisect each other". 

In L7 LMNO, if LN = 8 cm and OM = 5 cm then what is the length of NP? 

W l n  

26. "If 'a7 cm is the length of the base edge and 'WAis the height of a square 
pyramid, then its volume is 1/3 a2h cm3". 

If the length of the base edge of a square pyramid is 9 cm and its height is 
10 cm, what is its volume? 



27. "'The line segment containing the centre of il circle ancl the midpoint of a 
chord of the same circle is perpendicular to that chord". 

b1N is the chord of a circle with centre 0. Then what is the measure of 
LOI'N? 

28. "If 'a' is the first term and 'd' the common difference of an Arithnietic 
Progression, then the sum of its first 'n' consecutive terms is S = n / 2  [first 
term + last tenn]". 

If 7,14, 21, ..., 70 is an Arithmetic Progression, then what is the sum of its 
first 8 consecutive terms? 

9 9  

29. "If 'r' cm is the radius of a hemisphere, its total surface area is 3;rr'cmz 

\What is the total surface area of a hemisphere whose radius is 6 cm? 

30. "The degree measure of a major arc = (360.' - degree measure of its opposite 
minor arc)". 

v 
In the figure, if  AMB is a minor arc and its degree measure is 500 then - 
what is the degree measure of ATB? 



31. "A sentence that contains only numbers is a numerical sentence". 

Which among the following is a numerical sentence? 

32. "If the lengths of the diagonals of a rhombu are dl, dz respectively then its 
area is 1/2 d~dz  square units". 

AC and AD are the diagonals of the rhombus ABCD. If AC = 8 cm and 
BD = 4 m ~ ,  then what is the area of rhon~bus ABCD? 

33. "If two straight lines intersect, the measures of vertical angles so formed 
are equal". 

e* - 
P Q & R S are two straight lines. They intersect at the point '0'. 
If LPOR = 700 and LPOS = 1100, then what is the measure of LSOQ? 

34. "The shortest side of a triangle is the one opposite to the smallest angle". 



APQR Sr ARSQ are two triangles in the quadrilateral PQSR. h APQR, 
LP = 650, LQ = 35" and L R  = 800, then wluch is the shortest side of 
APQR? 

35. "Tw-o chorcis, equidistant from the centre of a circle are equal in measure". 

AB and CD are the two chords of a circle with centre '0'. The distances 
from the centre to these chords are OM and ON. If OM = ON = 2 cm and 
AB = 3.5 cm, then what is the length of CD? 

36. "The angle inscribed in a major arc is an  acute angle". 

n 
In the figure, PQR is a major arc and LPQR is inscribed in it. Then W-hat 
type of angle is LI'QR? 

A. right angle C. acute angle 
B. obtuse angle D. exterior angle 

37. "If P(x~,YI,zI) and Q ( x z ~ ~ , z ~ )  are two points on a plane, the distance 
between them is I'Q = J (x~x~)?  + (yry~)' + (zpz1)2 

If A (1'3'4) and B (-1,6,10) are two points on a plane then what is AB? 



d 
38. " ---- (Xn) = I U ( n - ~ l r  

dx 
d 

Then M-hat is ---- (X'()) ? 
dx 

39. "A, B, C are the vertices of a AABC. In AABC, A = (xl,y~,z~), 
B = (x?,yz,zz) and C = (~3,~3,~3) .  Then the midpoint of the side AB is 

X1 + X 2  y1+yz Z l + Z Z  

( )" 
2 2 2 

In APQR, if P = (3, 8, 3), Q = (3,2,7) and R = (-1, -2, -1) then which anlong 
the follo~ing is the midpoint of the side PQ? 

10. "If 1, m, n are the 3 consecutive terms of an Aritlmetic Progression, then 
l + n  

,I m = ------ . 

3 
& 

If S, q, 16 are the 3 consecutive terms of an Arithmetic Progression, then 
~ r h a t  is the value of 'q'? 
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ecamams~m7wmu a m g x ~ ~  q m m l e r ~ a m m "  ~m~mSlce9d mq, q m a m  
' - U 7 ' d m o  aa3mu czl~wo all~ca~mcxra~~ craca?umw qmmld CrPIrnao "X" 
msw32als2a. 

3 

J 

r 

C 

203&@6m0: 

"am2 p-j7ea3mm7a+ a ~ m "  ea3rn2a22~sceao m2czlaa22as 
1 80' cqozRca?a20 " 

A ABC d& L A  = 45', L B  = 60' 4 a 7 d  L C  4p3? 

A. 105' C. 60' 

B. 75O D. 15O 

(9017~s  oacalw~mm~ 7.5' q m ~ g 3 .  qwm7m3d  

mda~mcaam crqp.ll&m2m B am (ma-cadma m~agw2w 
qmm?d "X" am m s w ~ 2 0  ~cams>rns~milozRcailm~rn~.) 

2mcad3nsu~cru" 



2. "aca2 ~ m l ~ & ~ m r n 7 s a  cam" G&~TTI~.B,~ 02aja3crum8 mczlcru"amolacaa2~ 
>> czlmm220 m2aja~&cd?m20. 

Rp~mld LQ = L R  = 70°, PQ = 3 cm, QR = 2.5cm (mgwm8 PR am, 
crrmmls~ &20 4m7 

3. "acaa cruaqgj ~m7~&3mdacri) ~&36m2&22as m2czl~dhd m2~115a3ddm20" 

AABC am2 cruas~~~rn7~&~rna36m". 4 ~ 7 6 3  L A  aaas cma2acll07 



7. "acaa c r u a n a ~ ~ ( ( 1 ) 7 ~ & ~ m m I a 4  acaa a m m 7 a $  mbo 'a'cm e m , o ~ 3  
d ~ ~ ~ i m S d ~ o  &a2 cm2em,drdla20." 

4 
m a n ~ ~ ~ c r r I c . a ~ s m ~ D E F  d D u m ,  a m m l a 4  m720 2cm q a s m e 7 d  
m m i a 4  ~ ~ ~ c T u - ( u ) ~ ~ ~ o  ~ c R I ) " ~  

n 
LACB = 80' m r g o ~ a 3 3  AM B w2as corasa~m~ 



n 
PAQ did r m a o m d ~ e r n r n o  aniMdrdl63j)~m ap-r~" ~.a~rnaa2~rn~L2, .  

L B ,  L C .  L A  = 40' 4 iy~7& LBmaas cna2amm'? 



A. L A O D  a 2 0  L C o b 2 0  C. LCOD a 2 0  LCOBaao 

B. L A O D  a 2 0  L A O B  a 2 0  D. LAOB a 2 0  LCODO~O 



.~rnadrsagjo DEFG c63 LGmaas m2M 4~0? 

m393m&d3,0 L M N W d L N =  km, OM= 5cm, c q a ~ ~ d  N P o p s  m. am? 

A. 2.5cm C. 5cm 

B. 4cm D. 8cm 

20. "d~ncz rda$  cfl20 'a'cm SO gmmo 'h'cm gocergm z,ndm~camCIUrn~A&o~6)s 

CXJIJ~~IUBO 113 a2 h' cm3 m-~aarma." 



22. " 'r'cm cmgcaam v m i k m m  G 2 & r n h 0 ~ ~  ' 3 n 8 ' d ~ a m , a . "  

A. 108 X cm' C. 108cm2 

cruana~cru~a~rncdl&~ ABCD d a e r  oRadsmrn2~sm" AC u8oBD 0 2 0 .  AC = 

8cm, BD = 4cm.4~7~73  maq~cru~a~-9&0ABCD waas dIm"m?(asm~ arni 



M++ 
PQ,RS c a m "  cmd~casu&23sm". m m  '0' am, dcnaclnd szlsrrul;laarna. 

I P O R  = 70'). LPOS = l l ~ ~ ' ~ o o c d  LSOQacfj mgaam? 

A. 1 1  0" c.70" 

B. 180" ~ . 4 0 '  

do2dnagj0 PQSRaa cam" ~crrilcsh~mm2~sm" A P Q ~ o  ARS@O.APQR a3 

2s. " q m ~ s h c m m ? d  crSlrn20 m2ej m a e m l e r 2 ~  cam" rngm2ad 

m ~ e ~ c r P l ~ a ~ ~ m ~ d c a I a ~ ~ . "  



' O ' e a p a ~ a  ymcmrrile~ m& rn3rnaa,2m~1" AB o ~ o C D  a 2 0 .  OM, ON 
4 d I n . 1  CXJCMD e~~mcmrrila8 crSlm20 m3sm?ewmam crsraaermd q m " . O M  
= ON = 2 cm ; AB = 3.5cm add CD waas m720 a i m ?  

A. 2cm C. 4cm 

B. 3.5cm D. 7 cm 

s ~ a ~ m I d a 2 m 2 .  aald LPQR am" mcao ea36m3m"? 
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Time: 40 minutes 

All the 32 questions of this test are based on some given theorems. Every 
question therefore consists of a theorem and a problem based on it. 

Read each theorem and then based on the theorem find the answer for the 
problem, from among the choices A, B, C, D. Mark the correct answer in the 
given response sheet by putting an 'X' symbol in the circle below the letter A, B, C 
or D which represents your answer. 

If you feel that the answer marked is wrong, envelope that cifcle by a 
rectangle (I) and again put the 'X' mark in the circle representing your answer. 

Example: 

i) "The sum of the angles for a triangle is 1800". In AABC, if LA = 450, LB = 
600 then what is the measure of LC? 

Here, the correct answer is 750. Hence the circle below the letter C, which 
represents the correct answer is marked using the symbol 'X' in the response 
sheet). 

Response sheet 

i ) 0  0 0 



1. "The number of elements in a set is called the cardinality of the set". 

If A = { a,e,i,o,u), what is the cardinality of A? 

2. "If two angles of a triangle are equal, then the length of the sides opposite 
to these angles will also be equal". 

In the given figure, LQ = LR = 700, PQ = 3 cm and QR = 2.5 cm, then 
what is the length of the side PR? 

3. "The angles of an equilateral triangle are equal". 

Then in the equilateral triangle ABC, what is the measure of LA? 

4. "If set P is the subset of the set Q then P n Q = P". 

When X = {1,2} and Y = {-1,0,1,2,3}, what is X n Y? 

5. "If a polygon has 'n' sides, the sum of the measure of all its interior angles 
is (211-4) right angles". 

Then, in a polygon with 8 sides, what is the sum of the measures of all 
its interior angles? 

A. 4 right angles C. 16 right angles 
B. 12 right angles D. 20 right angles 



6. "The square of the differences of two terms 
= (first term)' - 2 X first term X second term + (second term)'." 

Then, what is (5m-211)~? 

A. 25 m2 - 20 ntn + 4n2 C. 25m2 + 20 mn + 4n2 
B. 5m2 - 20 rnn + 2n2 D. 5m2 + 20 mn + 2n2 

7. "If 'a' is the length of a side of an equilateral triangle, its area is 43a2/4". 

In the equilateral ADEF, if DE = 2 cm, then what is the area of that triangle? 

8. "The degree measure of a minor arc is the measure of the central angle of 
that arc". 

n 
In the figure, AMB is a minor arc and LACB = 800. Then what is the n 
measure of AMB? 

9. "If LA, LB, LC are the three angles of the A A K ,  then sin2A + cos2A = 1". 

In AXYZ if LX = 800, LY = 600, LZ = 400, then, what is the value of 
sin260 + Cos260 ? 

10. "Figures having same shape and size are called congruent figures". 

Then, which among the following are congruent figures? 



11. "The angle in a semi circle is a right angle". 

n 
In figure, XYZ is a semi circle and LXYZ is an angle in it. Then, what is the 
measure of LXYZ? 

12. "The volume of a cylinder of radius 'r' cm and height 'h' cm is xr2h cm3". 

Then, what is the volume of a cylinder of diameter 4 cm and height 10 cm? 

13. "The angles inscribed in the same arc are of equal measures". 

n 
In the figure, LA, LB, LC are three angles inscribed in the PAQ. If LA = 

400, then what is the measure of AB? 

14. "If the sum of two angles is l$@, then the angles are supplementary 
angles". 



Which are the supplementary angles of the above given figure? 

15. "Eventhough the same element is repeated in a set, when we consider the 
set of elements used, it is enough to include a particular element only 
once". 

Then what is the number of elements of the set of letters of the word 
LANGUAGE? 

16. "The null set is a set with no elements in it". 

Which among the following is a null set? 

17. "The degree of a polynomial is the same as that of the term having the 
highest degree and non-zero coefficient". 

What is the degree of the polynomial O X 3  + 0x2 + 5x + 2 ? 

18. "The sum of the measures of all angles of a quadrilateral is 3600". 
i-'sd E 

,? 
si 

What is the measure of LG in the quadrilateral DEFG? 



19. "The diagonals of a parallelogram bisect each other". 

In D LMNOI if LN = 8 cm and OM = 5 cm then what is the length of NP? 

20. "If 'a' cm is the length of the base edge and 'h' cm is the height of a square 
pyramid, then its volume is 1/3 a'h cm3". 

If the length of the base edge of a square pyramid is 9 cm and its height is 
10 cm, what is its volume? 

21. "The line segment containing the centre of a circle and the midpoint of a 
chord of the same circle is perpendicular to that chord". 

M .  is the chord of a circle with centre 0. Then what is the measure of 
LOPN? 

22. "Lf 'r' cm is the radius of a hemisphere, its total surface area is 3nr2 cm2". 

What is the total surface area of a hemisphere whose radius is 6 cm? 



23. "The degree measure of a major arc = (3600 - degree measure of its opposite 
nlinor arc)". 

n 
h the figure, if M is a minokarc and its degree measure is 50" then 
what is the degree measure of Am? 

24. "A sentence that contains only numbers is a numerical sentence". 

Which among the following is a numerical sentence? 

25. "If the lengths of the diagonals of a rhombus are dl, d2 respectively then its 
area is 1/2 d1d2 square unitsJ'. 

AC and AD are the diagonals of the rhombus ABCD. If AC = 8 cm and 
BD = 4 cm, then what is the area of rhombus ABCD? 



26. "Lf two straight Lines intersect, the measures of vertical angles so formed 
are equal". 

C--J C-, 
P Q & R S are two straight lines. They intersect at the point '0'. 
If LPOR = 700 and LPOS = 1100, then what is the measure of LSOQ? 

27. "The shortest side of a triangle is the one opposite to the smallest angle". 

APQR & ARSQ are two triangles in the quadrilateral PQSR. In APQR, 
LP = 650, LQ = 350 and LR = 800, then which is the shortest side of 
D Q R ?  

28. "Two chords, equidistant from the centre of a circle are equal in measure". 

AB and CD are the two chords of a circle with centre '0'. The distances 
from the centre to these chords are OM and ON. If OM = ON = 2 cm and 
AB = 3.5 cm, then what is the length of CD? 



29. "The angle inscribed in a major arc is an acute angle". n 
In the figure, PQR is a major arc and LPQR is inscribed in it. Then what 
type of angle is LPQR? 

A. right angle C.  acute angle 
B. obtuse angle D. exterior angle 

d 
30. -- = m"-1" 

dx 
d 

Then what is -- (XI" ? 
dx 

31. "A, B, C are the vertices of a AAK.  In AAK, A = (xl,yl,zl), 
B = (x3yZIz2) and C = (xJ,Y~,z~). Then the midpoint of the side AB is 

X1 + X2 y1 + y2 Zl  + 2 2  

In APQR, if P = (3,8,3), Q = (3,2,7) and R = (-1, -2, -1) then which among 
the following is the midpoint of the side PQ? 

32. "If 1, m, n are the 3 consecutive terms of an Arithmetic Progression, then 
l + n 



If 8, q, 16 are the 3 consecutive tenns of an Arithmetic Progression, then 
what is the vaIue of 'q'? 
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Direction: T ~ L S  is a test to measure your ability in solving problems related to 
Mathematics. ~ & u . e r  each question after careful reading and mark your response 
in the separate anmrer sheet given. There are three parts for this  test viz., Part I, I1 
and III and separate directions are given for doing these parts. Each part should 
be completed ~ l t h i n  the allotted time. 

PART I 

In this part each question has four options (A, B, C, D). You have to find 
the correct answer and mark 'X' on the cirde corresponding to the letter carrying 
the correct answer in your answer sheet. If you want to change the answer after 
marking it, you should draw a square (U) around it and then mark the correct 
answer. 

T i m c 3 0  mts. 

1. A My on a pond doubles its size every day. If in 15 days it covers half the 
pond, how long wdl it take to cover the whole pond? 

2. If a cat can k d  a rat in 1 minute, how long will 60 cats take to kill 60 rats? 

A. 60 mts B. 6 mts. D. 1 mts. D. 1 hr 

3. A family has seven children each boy in this family has as many sisters as  
his brothers, but each girI has twice as many brothers as her sisters. How 
many brothers and sisters are in the family? 

A. 5 sisters and 2 brothers 
B. 4 sisters :and 3 brothers 
C. 1 sister and 6 brothers 
D. 3 sisters and 4 brothers 



%R\\ 
C"" 

4. .-\ t;ltl~t.r is 35 vears old and his son is 2. After how many years will the 
tather be 4 times as old as his son? 

- 
3. :l train passes through a tunnel 450 m long in 45 seconds and goes past a 

post in 15 seconds. The length of the train is 

6. .A monev pouch contains Rs.700/-. There are equal number of 25 paist 
coins, 50 paise coins and one rupee coins. How many of each are there? 

- 
1. In an effort to motivate a student to do her home work a mathematics 

teacher offered to pay the student Rs.8/- for each correct answer on her 
assignment and to fine her Rs.5/- for each incorrect answer. After the 
student had worked 26 problems, (assume that no problem is omitted) it 
\\,as discovered that neither person owed money to the other. How many 
problems did the student solve correctly. 

S. \Vhat is the diameter of an automobile wheel if the distance covered by the 
\\-heel in ten rotations is 1570 cm? 

9. John can complete a job in a 4 hrs, and Ram can complete it in 5 hrs. How 
long  ill the boys take to complete it together? 

A. 9/20 hrs. B. 9 / 2  - hrs. C. 2019 hrs. D. 9 hrs. 

10. \Yhat is the greatest possible number of 1 inch cubes that can be placed into 
an emptv box, 4 inches bide by 4 inches deep by 4 inches long. 

A. 4 B. 8 C. 16 D. 64 



11. Each of the 16 small squares in Fig. is of side 1 unit. What is the area of the 
shaded square? 

12. How many triangles are there in the figure. 

13. What is the measure of the angle A in the figure (without measuring 
directly)? 

14. Ram bought a pen. If he paid for it 2 rupee notes he would have to pay out 
3 more notes than if he paid in notes of Rs.5/-. How much did the pen 
cost? 

15. Age of Jim is half as that of George. John is 4 years older than Jim. If 
George is 4 years elder than John, what is the age of John? 



13. Which is not true for the triangle given 

A. PR > QR B. PQ > PR 
C. PQ > RQ D. All sides are equal p 

18. 3x = 2y; 2y = z; which letter has highest value? 

A. X B- Y C. z D. Equal value for all letters. 

19. A single h e  segment can be drawn using two points. Three line segments 
can be drawn using three points. Then what is the maximum number of 
line segments that can be drawn using 7 po&ts? 

PART 11 

Directions: Find out the first step at which error is committed in the following 
proofs and write the step number in the separate answer sheet given. 

1. i) 25 - 25 = 0  
ii) 5 - 5 = 0  
iii) 25 - 25 

-------- = 0 
5 - 5  

iv) 5' - 5' 

Tilne:+. m ts. 



PART I11 

Direction: After reading each question carefully, write the answer in the separate 
answer sheet provided. You should be careful in writing question numbers in the 
answer sheet. 

Time: 10 rnts 

1. A man has one 5 litre and 3 litre buckets. How can he take 7 Litres of water 
correctly using the two buckets. 

2. If X and y are positive integers, x /y  = 1 and x+y = z which is the integer 
that cannot be value of z. Justdy your answer. 

3. In a water tank there are two pipes. One fills the tank in 12 hrs and the 
other emplies it 9 hrs. If these two pipes are opened together, how long 
nill it take to fill the tank? Jusbfy your answer. 

4. A box contains 8 lead balls. Seven of them weigh exactly the same, but one 
is just a bit heavier. Using a balance scale, how can you identdy the 
heaviest ball in just two we%hings. 

5. There are 3 oranges in a bag. You have to give them to three children 
equally and you should not cut the orange. At the same time, one orange 
should be in the bag. How can you do this. 
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TEST OF MATEMEITICAL CREATIVITY 

Dr. V-Sumangala 
Reader In Eclucat icn 
Dept. of Education 
Un~verslty ci Callcut 

This is a test to measure your Creativity ~n Clathe~atlcs. There 
6 - 2  sever. d l f  fersnt quisticns ~n this :est. 'I'o sach questlcn, &rite 

as many possible anskiers as you can wlthln the tlne ? ~ m i t  specified. 
Ycgr S C C ~ ~ S  f ~ r  creatlvlty bill increase as the number cf right 
fir,sk,crs. iet ycur anshers bc unusual and novel as Ear 2s pcssiole. 
,',nsv,?r sach  question within the tlme limit given agalnsi each. b e g i n  
3nst~er:ng \,hen the tsa.z;-~er says 'start ' and .step' hhcn thc rcschr-r 
siii's sc. 

1 .  write as many numb?rs as possible s c  that the sun of the d~gits 
IS 7. 

Time: 5 lnts 

2. Drab the figore.; of four squares arranged in different ways as 
pcss lble . 

Ex. [-1 Time: 5 nts 

3. Represent the ivhole numbers 0,  1 ,  2, . . . . using four 4s and any 
sat!-,enatical operation between then. 

Time: 7 mts 

Ex:  44 - 44 = 0 

? / 4  + 4/4 = 2 otc 

, .?V ; . - . ..,,-c 3 s  many patt,s as possible Ercm A to :l thrcugh the edges of . .r - c.re cube ABCDEFGkI 
'rime: 5 mrs 

5 .  Using the fundamental mathematical operations +, -, X, - connsct 
tbe numbers 3, 4, 5 and 6 in possible ways to get the answer as 
8. 

Time: 6 mts 

6. Write as many equations as possible using the equation B-C = D, 
and Z = A+D. 

Time: 5mts 

7. Using fundamental mathematical operations +, -, X ,  f between 'the 
digits 1, 4, 9 and 2 of the number 1992, t~rite as many counting 
numbers :is possible. 

Time: 5 mts 

Ex: 1 + 9 + 9 + 2 = 2 1  
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DEPARTMENT OF EDUCATION 19-96 
UNIVERSITY OF CALICUT 

MATHEMATICS INTEREST INVENTORY 

Dr. V. Sumangala 
Reader in Education 
University of Calicu t 

Vijayakumari. K. 
Research Scholar 
Department of Education 

Instruction: 

This is to find how far secondary school students are interested in activities 
related to Mathematics. 32 sets of activities that you would like to do usually are 
given under three options A, B and C. You are free to indicate your 
choice/preference by choosing any one activity of the three options. Mark your 
preferences with a cross mark (X) under the column heading A, B and C in the 
separate response sheet provided. 

1. A. Keeping a collection of coins of differnt countries. 
B. Collecting pictures of geometrical shapes. 
C. Collecting various types of stamps 

2. A. Reading children's publications like Poompatta, Balararna etc. 
B. Reading magazines on Mathematics. 
C. Reading books on Scince Fictions. 

3. Listening radio programme on 

A. Mathematics 
B. Hindi lessons 
C. Non-formal education. 

4. Discuss with others about 

A. Current political issues 
B. Modern scientific inventions 
C. The scope of modem Mathematics 

5. Learning 

A. Rules of different games 
B. The working of machines 
C. Mathematical games. 



6. In magazines and other publications 

A. Attempt word puzzles 
B. Find out answers to mathen~atical puzzles 
C. Colour pictures. 

I. On holidays 
A. Watch films 
B. Play games 
C. Do mathematical problems. 

S. A. Helping parents in preparing the family budget 
B. Purchasing the household things 
C. Helping in household chores. 

9. A. Observing birds 
B. ldentdymg geometrical figures present in nature. 
C. Observing the sky. 

10. A. Experimentingwithinstruments 
B. Making different patterns using geometrical figures 
C. Making card board models of different countries. 

1 l. In the school, help in conducting 

A. Sports meet 
B. Mathematics exhibition 
C. Artsfestival 

12. Taking part in 

A. Literary meetings 
B. Mathematical club . 
C. Political meetings 

13. Preparing a chart of 

A. Mathematical formula 
B. The contributions of renowned scientists 
C. Famous writers and their works 

14. To discuss with friends about 
A. The ways and means of making the learning of Mathematics interesting. 
B. Health issues 
C. The environmental issues 



15. A. Making, a library on literary works 
B. Making a library of Mathematics 
C. Making a library of History 

16. Helping the brother/sister in learning 

A. Languages 
B. Mathematics 
C. Science 

A. Sports meet 
B. Cultural programme 
C. Mathematical exhibitions 

18. Delivering a speech on 

A. Political issues 
B. The utility of Mathematics 
C. The benefit of Science. 

19. A. Understanding the working of machines by visiting a factory 
B. Understanding the relationship between production and distribu- 

tion in a factory. 
C. Finding out the use of the factory products to the society 

20. Taking part in 

A. Mathematicsquiz 
B. Science quiz 
C. Quiz on History 

21. Daily learn 

A. Science 
B. Mathematics 
C. Social Sciences 

22. Understanding the usage of 

A. Language dictionary 
B. Mathematical dictionary 
C. Science dictionary 



23. Doing higher studies in 

A.  Science 
B. Literature 
C. Mathematics 

24. A. Solving difficult mathematical problems 
B. Conducting Scientific experiments 
C. Locating countries and places in the world map 

25. Listening the description regarding 

A. The progress of Science 
B. The cultural progress of humanity 
C. The contribution of Mathematics to the modern world. 

26. A. Observing the procedure of conducting scientific experiments 
B. Studying the use of mathematical instruments with precision 
C. Observing the methods and ways of different body excercises. 

27. Reading the biography of 

A. The famous mathematician Srinivasa Ramanuja 
B. The great leader Mahatma Gandhi 
C. The poet Rabindranath Tagore 

28. Reading books on 

A. Ancient Indian Mathematics 
B. Astronomy 
C. Plants and Animals 

29. Obtaining a job on 

A. Teaching 
B. Construction and operation of machines 
C. Operating computers 

30. During holidays learn 

A. Typewriting 
B. Computer 
C. Cycling 



31. Learning 

A. The scientrfic names of the common plants found in nature. 
B. The scienhhc names of the things in common use (eg: Salt, 

W a s h g  soda, etc) 
C. Recognize mathematical forms in the household things. 

32. Being a member of 

A. Literary association 
B. Sports Club 
C. Mathematics club. 



APPENDIX XX(a) 

.% INTEREST INVENTORY 

SC0R.E SHEET 

. . .  
\<?- 

l", / 
. . 

0 0 - 0 

. 7 0 @ 0 
Lr 

8 .  L3 0 .o 
@ 0 L t? 

10. 0 (3 I C-? 

24. 0 0 A 
W 

25. g 0 3 

26. 0 0 \J ,-\ 

27' 0 P 

28 .  3- 9 /-. 
V 

11. 0 0 .  . O  
2 9  , 0 -** 0 2: 

32. 0 0 0 1 , 30. 0 - 0 -, 
W 

J 

13: 0 0 0 

l4 0 0 0 

15. 0 0 0 

31. 0 0 cJ z 

32. 0 0 P 
J 

I 

16. 0 0 0. 

17.' 0 . 0 0 

18: 0 0 0 t 



UNIVERSIIY OF CALICOT 
DEPARTMENT OF EDUCATION 1993 

SCALE OF SELF-CONCEP'I' IN MATBEMnTICS 

Dr. V .  Sumangala 
R e a d e r  i n  E d u c a t i o n  
U n i v e r s i t y  of C a l i c u t  

Mrs. M a l i n i ,  P.M. 
R e s c a r c h  S c h o l a r  

D e p a r t m e n t  of ~ b u c a t i c :  

A £2:" s t a t e m f r ~ t s  b ~ t i i c ! i  l . v ~ l l  h e l p  y c u  I n  a s s c s s l n g  y o u r s e l f  i n  
r e l a t l ~ n  t c  b l a t h e m a t t c s  a r e  g i v e n  h e r e t ~ ~ t h .  AEt i l - r  r s a d l n y  e a c h  
s t a t e m e n t ,  YGLI n a v e  t o  :nark y o u r  r e s p o n s e  l n  a n y  o n e  o f  t h e  w y s ,  
v i z . ,  ' v e r y  much l i k e  t h i s '  ( A ) ,  ' l i k e  t h l s '  ( B ) ,  ' u n c e r t a i n '  ( C ) ,  
* n o t  l i k e  t h i s '  ( D ) ,  o r  ' n o t .  a t  a l l  l i k e  t t ~ i s '  (L:). F o r  t h i s ,  
s e p a r a t c  a n s r . ~ e r  s h e e t  k i t h  m a r k i n g s  /X, D, C ,  D, E l n  S c i r c l e s  is 
g i v e n  a g a i n s t  e a c h  s t a t e m e n t  i iumber.  If y o u r  r e s p c n s e  t o  a s t a t e m e n t  
i s  ' v e r y  rnuch l i k e  t . h i s  '; ' ! . i k e  ti:is ', ' u n c c r t a i n ' ,  . n o t  l l k c  :tlls' 
or ' n o t  a t  a l l  l l k e  t l i l s ' ,  p u t  a n  X mark  c;n c i r c l e s  ;l, B ,  C, 1) o r  tr: 
r e s p e c t i v e l y .  If  y o u  f i n d  t h a t  y c u  h a v e  ~nacle a r , t r ~ n y  e n t r y ,  p u t  n 
s q u a r e  a r o u n d  t h a t  e n t r y ,  arid t-hen p u t  t h e  X mark  i n  t h e  c o r r e c t  
c l r c l e .  O k e y ,  s t a r t .  

1 .  I a l i ~ a y s  s t a n d  E ~ r u t  ~ n ; ~ a t h ~ ~ m a c l c s  c x a n ~ n a t l c n s .  

2 .  I s c l v e  nat i ismatlr :?!  p r o l j l s c ? ~  f a s t e r  t h a n  my c l ~ s s m a t e s  

5 .  I s o l v e  m a t h e m a t i c a l  p r o b i e n s  ~ . ~ i t , h  :he h e l p  c l  ot i - ,ers  

7 .  T s o l v e  even  t o u g h  : n a t t , e ? a t i c a i  - , r o b l e m s .  

8 .  Participating i n  ::!ar;-iemat~cs .q2;2 p r o g r a m m e s  1s 3 t h r i l l  t o  me. 

9 .  I t  1s me t h e  t e ; ? c h e r  e n g a g e s  cr. d c  p r o b l e m s  c n  t h e  b l a c k b o a r d .  

10 .  M a t h e m a t i c a l  k ! l ~ t v i ~ d ~ s  n r - 1 2 s  me t o  l e a r n  s c i e n c e  s u b j e c t s  
e a s i l y .  



blathematics is a problem for me. 

~y ability in mathematics has helped me to outsmart my foes. 

It is my ambition to do higher studies in mathematics. 

I am often unable to answer the questions of mathematics 
teacher. 

MY classmates view me as the best student in the class. 

I Eind it easy to memorise mathematical formulae, principles and 
rules. 

My friends arc the best students of my class. 

Students like me because c£ my ability in mathematics. 

Teachers entrust me the job cf helpi-ng students kho are poor in 
mathematics. 

I have nct felt that mathematics is a difficult subject 

1 like tc do macnemarical problems in recess times. 

Each mathematics class is a problem for me. 

i am unhappy in my study of mathematics. 
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SCALE OF ATPITUDE TOWARDS MATBEMATICS 
DEPARTMENT OF EDUCATION 

UNIVERSI'l'Y OF CALICUT 1990 

A few statements to know your responses about mathematics and 
problems in mathematics. After reading each statement, you have to 
mark your response in any one of the ways viz., strongly agree (SA), 
agree (A), undecided ( U ) ,  disagree (D), strongly disagree (SD) 
against each statement number in the separate answer sheet. I f  your 
res-,cnse to a statement is 'strongly agree ', 'agree ', 'undecided ', 
.disagree' or 'strongly disagree', put an X mark on circles SA, A ,  U, 
D c r  SD respctively. 

Not" read each statement and mark your responsss. 

1 .  ;ichiev.ements clue tc the advancement or mathematics are 
beneficial to society. 

2. Money spent for research in mathernatlcs is a b1q national ?.~aste. 

3. 'l'lrrhe spent for participating in ths actlvlties of ma:hema:ics 
club is a real waste. 

4 .  It is distressing for me to think of mathematics classes. 

5. I t,on't reveal my doubts In mathematics clssses thinking that 
others may consider that I am very poor in mathematics. 

6 .  whils dealing tvith any mathematical problem I .~lli try my best 
to solve it. 

7. Being a hard and bored subject, 1 won't attend classes of 
mathematics. 

ii. If the ansVaer while doing mathematicai probiems, is found 
correct, then it is an inspiration for me to do more and more 
problems. 

9. To the portions taught in mathematics class, learn thoroughly I 
do textual exercises everyday. 

10. I study mathematics as a way to score high marks in examinations 
as it is easy to get.very good marks in mathematics. 



1 1 .  I think of ans-.&ring to questions only whenthe turn is mine. 

12. Eventhough scme questions are unknown to me, I am able to do the 
test. 

13. Hokever interesting are mathematics classes, I find it difficult 
:c attend the classes. 

14. I do not atteapt solving mathematical problems bzcause of Eear 
of cc3mitting aistakes. 

l .  HOlrre:~er dlf f icult a prcblem, I E ind pleasure ~n solving it 
nysel f . 

16. Students don't like those teachers who ccmpel students to do 
problems for thsmselves. 

17. Teacher shculd take lead to present a r t ~ c l c s  by students 
containing li'fe history oE mathematicians and their 
contributions to mathematics. 

18. '>he teacher 1s to do all the problems in mathematics on the 
blackbear2. 

19 .  I do not care tcr doin9 extracurricular mathcmatlcs problems. 

20. Constructing magic squars is one of my recreational pastimes. 

21. w h i l e  reading periodicals my first attempt is to find solutions 
:or crossuora puzzles, picture puzzles, . mathematical games and 
the iike. 

22. To drab1 geometrical Elgurcs and to colour them is one of my 
recreational pastimes. 

23. i t  is boring to read the life history of mathsmaticians. 

5 4 .  Xany of the theorles and principles of ~Iathsmatics are 
applicable in our clay to clay life. 

2 5 .  Posslbllltles for gettlng cheated arc there ~f one goes for 
shcppir.g without a knotvledge of matheinatics. 

26. Those :.ih~ have a flair for Mathematics are likely to have 
?recision in life also. 

27. The number of female nathematlcians are very few as their 
mathematicial abilities are poor. 

28. If mathematics had not been utilised our life t~ould have, 
progressed only slowly. 

29. Researches in mathematics are only national. 

30. Plany scientific discoveries would not have been possible if 
nathematics had not progressed. 

, 
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UNIVERSITY OF CALICUT 
DEPARTMENT OF EDUCATION 

SCALE O F  ATTITUDE TOWARDS ACADEMIC WORK 

( D R A F T )  

Dr. V. Sumangala,  Mumthas. N.S 
Reader in Education Research Scholar 

c o l d a q m a d :  mj&)d n ~ o m c m 3 s ~ 0  m m ~ r n m o l n ~ m ~ m 1 ~ 0 2 3 s j o  ~l~j~(a(mo186)~m mcm3e3~~rnol 
w ~ c m m i l m ~ ~  r~co7ma3sm76.  ~ c m i m 3 d  55 i d d m c u m & u t  gccmms3do r o d q n o j .  6 3 3 ~ ~ 0 3  intmjm3m 
ma20 'dp8sg;lrn3qo c o a m l m ~ c m j '  (SA), ' c a ~ w l & ~ c m ~ '  (A), 'm~lid3amlgj' (U), ' ~ ~ l c a 3 w I m ~ c r n ~ '  (D), 
' q d q - p c m ~ o  d 1 c w 3 w k m ~ m ~ '  (SDI n g ) m k s m  5 omld wou-d~) (D?ob7eMGnj. a3ca3 idmjrna 
c u o a : ~  cu3a3il~cm1m~cmao m l m 2 ~ a s  id((n?&amo (SA, A, U, D or SDI, ~ecm30s3~0 c o d ~ l a 1 ~ ~ ~  p m  
o m s ~ 3 ~ 1 c 3  cmacm3rjj-l~mmrmcold cmaco m l m p ~ o s  ~ ~ m l ~ c o m o r n  CTU@LJ.BOJ~ a~mmld "X' ms 
a32m1$ c c o s u a g s p m p .  



27. ao ru i l a03 ,  o s e i l c u l n v d  (TV), nJ[mo m j s m l a  m 3 w ~ m m  g l d  N O J ~  c u l d m 3  m 
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SCALE OF A61TUDE TOWARDS ACADEMIC WORM 
(DRAFT) 

Dr. V. Sumangala 
Reader in Education 

Murnthas.N.S. 
Research Scholar 

Instructions 

This is a test to measure the attitude of students towards academic ~.vor'~. For 
this, 55 statements are given. Each statement is in such a way that, the respcnss can 
be 'Strongly Agree'(SA) , 'Agree' (A), 'Uncertain' (U), 'Disagree' (D) or 'Strongly 
Disagree' (SD). After reading each statement, please  mat^ your response (SA, A, U, 
D or SD) by putting an 'X' mark in the circle which denotes your response, against the 
ordinal number of the respective statement in the response sheet. 

If you feel that the answer marked is wrong, envelope that answer by a 
rectangle ( 0 ) and then mark your next choice of answer by putting 'X' mark. 

Opportunities to participate in discussions on  academic subjects should 
not be wasted. 

I never allow extra-curricular activities to hinder my learning. 

Other activities are interesting than learning. 

Learning is an activity which is for examination purpose. 

To me, learning without interruption is impossible. 

A good student keeps a fixed time every day for learning. 

It is important for me to learn any academic subject clearljl ar,d 
thoroughly. 

The succ~,ss in examination d e p e ~ d s  largely on  luck than on learning. 

P, student v~ho concentrates o d y  on learning reiated activities locses his 
valuable lifc experiences. 



10. We experience mental happiness and contentment when we learn new 
things. 

Clearing the doubts of fellow students is also a type of learning. 

To take leadership in learning related activities is interesting. 

A student who concentrates on learning and related activities only can 
excel everywhere. 

In schools, it is better to learn one or two subjects of our interest than of 
learning six subjects at the same time 

maid3 
Learning islor getting a job. 

Creative and imaginative activities be given more importance than 
learning for mere acquisition of knowledge. 

I am not interested in any activity, including learning which does not 
give immediate results. 

Learning is a boring activity. 

19. Besides teaching lessons, teachers should give guidance on how to learn 
also. 

20. As physical and cultural contests have great importance now a days, co- 
curricular activities should be given more weightage than curricular 
activities. 

21. Discussions, debates and question sessions are the best times for day 
dreaming. 

22. To read academic articles in periodicals is more interesting than reading 
stories and novels. 

23. I am not interested in getting professions like teaching and research for 
which reading is essential. 

24. To eliminate boredom in school learning books of short stories and 
novels should be there in school libraries. 

25. 'Maximum use of school library' should be given the foremost place in 
CO-curricular activities. 

26. Reading should be a hobby to students. 



iii 

27. Pupils should attend with care educational programmes broadcasted in 
radio, T.V. and news papers. 

28. Even short breaks of time should be utilised for learning and related 
activities. 

29. Our free time should be used for learning and related activities. 

30. Unexpected holidays makes me happy 

31. Students should take '~art  in quiz, discussions, and debates and not in 
sports or games. 

32. Learning should be student's main activitiy and enjoyment. 

33. 1 am not interested in making hiendship with those who are indulged in 
learning related activities only. 

34. Interference of parents in learning is intolerable. 

35. There is no need to hesitate to approach teachers and friends to clear 
doubts.. 

36. Only those students who take active interest in learning become teacher' 
favourites. 

37. The knowledge that we acquire from teachers is insufficient. 

38. The insistence of teachers and parents to study even on holidays is 
intolerable. 

39. The Parent Teacher Association in schools aim at improving the 
standard of schools. 

40. I hate schooling. 

41. Sitting in classroom for hours together leads to boredom. 

42. School activities do not develop life skills. 

43. Education in schools do not lead to personality development. 

44. School education hinders the freedom that a student should enjoy. 

45. Keeping school premises neat and clean is also a part of educational 
activity. 



46. We should strive to raise the position of our school in academic 
activities. 

47. School education develops noble values in individuals. 

48. EachdayIfeelhappywhentheschoolends. 

49. Homeworks given by teachers is a tedious work. 

50. Students who neglect learning activities should be punished. 

51. The frequent strikes at school make me happy. 

52. We should willingly take up any work given by teachers. 

53. I am often a late corner in school. 

54. Discipline in class is necessa y for learning. 

55. Teaching is a noble profession as learning is throughout needed. 
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UNIVERSITY OF CALICUT 
DEPARTMENT OF EDUCATION 

SCALE OF ATTITUDE TOWARDS ACADEMIC WORK 

Dr. V .  Sumangala 
Reader in Education 

Mumthas.N.S. 
Research Scholar 

This is a test to measure the attitude of students towards academic work. 
For this' 40 statements are given. Each statement is in such a way that, the 
responses can be 'Strongly Agree'(SA), 'Agree' (A), 'Uncertain' (U), 'Disagree' ('D) 
or 'Strongly Disagree' (SD). After reading each statement, please mark your 
response (SA, A, U, D or SD) by putting an 'X' mark in the circle which denotes 
your response, against the ordinal number of the respective statement in the 
response sheet. 

If you feel that the answer marked is wrong, envelope that answer by a 
rectangle (0 ) and then mark your next choice of answer by putting 'X' mark. 

1. Opportunities to participate in discussions on academic subjects should not 
be wasted. 

2. Other activities are interesting than -learning. 

3. Learning is an activity which is only.for examination purpose. 

4. To me, learning without interruption is impossible. 

5. A good student keeps a fixed time every day for learning. 

6. It is important for me to learn any academic subject clearly and thoroughly. 

7. A student who concentrates only on learning related activities looses his 
valuable life experiences. 

8. We experience mental happiness and contentment when we learn new 
things. 

9. Clearing the doubts of fellow students is also a type of learning. 

10. Learning is mainly for getting a job. 



I am not interested in any activity, includirig leanring which does not give 
immediate results. 

Learning is a boring activity. 

Besides teaching lessons, teachers should give guidance on how to learn 
also. 

As physical and cultural contests have great importance now a days, co- 
curricular activities should be given more weightage than curricular 
activities. 

Discussions, debates and question sessions are the best times for day 
dreaming. 

To read academic articles in periodicals is more interesting than reading 
stories and novels. 

Reading should be a hobby to students. 

Pupils should attend with care educational programmes broadcasted in 
radio, T.V. and news papers. 

Students should take part in quiz, discussions, and debates agd not in 
sports or games. 

Learning should be student's main activitiy and enjoyment. 

I am not interested in making friendship with those who are indulged in 
learning related activities only. 

Interference of parents in learning is intolerable. 

There is no need to hesitate to approach teachers and friends to clear 
doubts. 

Only those students who take active interest in learning become teacher's 
favourites. 

The insistence of teachers and parents to study even on holidays is 
intolerable. 

I hate schooling. 

Sitting in classroom for hours together leads to boredom. 

School activities do not develop life skills. 
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d n j ~ 3 m 7 o j a s  cwca" .......................................................................... D mmd ................... 
6U CTU 
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6U m 

SA .L\ U D SD SA A U D SD 

1. 0 0 0 0 0 2 ' . 0 0 0 0 0  
L. O O o O o 2 2 ~ O o o O 0  
3. 0 0 0 0 0 2 3 . 0 0 0 0 0  
4. 0 0 0 0 0 2 4 . 0 0 0 0 0  

5. O O O O o 2 5 ~ O O O O 0  
6. o o o o o 2 6 0 0 0 0 0  
7. 0 0 0 0 0 2 7 - 0 0 0 0 0  
8. o o o o o 2 s ~ o o o o o  
9. 0 0 0 0 0 2 9 . 0 ~ 0 0 0  

0 0 0 0 0 3 0  0 0 0 0 . 0  
'l-  0 0 0 0 O 3 I  0 0 0 0  0 
1 2  0 0 0 0  0 3 2 .  0 0 0 0  0 
' 3  0 0 0 0  0 3 3 -  0 0 0 0  0 
' " 0 0 0 0 0 3 4 0 0 0 0 0  
15 0 0 0 0 0 3 * ~ 0 0 0 0 0  
' 6  0 0 0 0  0 3 6 .  0 0 0 0  0 
'7. 0 0 0 0 0 3 7 -  0 0 0 0 0 
'8. 0 0 0 0  0 3 8 .  0 0 0 0  0 
'9. 0 0 0 0  0 3 9 .  0 0 0  0 0 
20. 0 0 0 0 0 40- 0 0 0 0 0 
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The problems felt by you while learning mathematics are given 
here in the form of statements. Read each statement and mark your 
response in either of the forms 'strongly ~gree' (SA), 'Agree' ( A ) ,  
'undecided ' (U ,  isag agree ' (D) , or 'strongly  isa agree ' (SDI . For 
this, you are given a separate answer sheet with five circles 
labelled as SA, A, U, D, SD against each statement number. 

If your response to a statement is 'strongly Agree', put an X 
mark on the circle belor~ SA; if the response is 'Agree ', 'Undecided', 
 i is agree', or 'Strongly   is agree', put X mark on circles belok A, U, 
D or SD respectively. 

Eg: Mathematics is tough to me than other subjects. 

S A k U D SD 

0 0 0 )8C 0 

In this example, the X mark is on D. This means thac the 
student who answered disagrees to the statement. 

Read each statement and mark your responses as instructed above. 

1. While doing mathematical problems, if I feel that the teachsr is 
caring me then it will be difficult for me to proceed with. 

2. When the mathematics teacher starts asking questions, I will 
feel worry because of anxiety. 



3 .  I feel  u p s e t  i f  I d o  n o t  Eolloh r e a d i n g  m a t h e m a t i c s  l e s s o n s .  

4 .  O f t e n  I c a n n o t  do a  p r o b l e m  i n  t i m e  b e c a u s e  o f  t h e  f e e l i n g  t h a t  
I h a v e  g o n e  wrong somewhere.  

5 .  I make  m i s t a k e s  e v e n  when a n s w e r i n g  t o  q u e s t i o n s  w h i c h  a r e  
t h o r o u g h  t o  m e .  

6 .  W h i l e  d r a w i n g  m a t h e m a t i c a l  f i g u r e s  t h e  t h o u g h t  t h a t  t h e  m e a s u r e s  
t a k e n  by m e  may n o t  b e  correct u s u a l l y  d i s t u r b s  m e .  

7 .  I a n  r e a d y  t o  d o  m a t h e m a t i c s  p r o b l e m s  i n  t h e  b l a c k b o a r d  e v e n  i f  
I f e e l  t h a t  I may g o  wrong. 

G. I n  a z t h s m a t i z s  c l a s s e s  i l i k e  t o  s i t  i n  t h e  back ra; sc 2 s  tc 
a v o i d  t h e  t e a c h e r .  

9 .  I am u n a b l e  t o  d o  m a t h e m a t i c s  e x a m i n a t i o n  w e l l  e v e n  r f  I s t u d y  
i.~e l l . 

10. 1 d o  n o t  Eeel d i f  E i c u l t  o n  my a t t e m p t s  t o  k e e p  b e t t e r  l n  
f i s t ! -~emat i c s .  

l i .  E \ * e n a f t e r  many  r e v l s e d  s t u d l e s  I am a n x l ~ u s  d i  e x a m ~ n a t l o n s  
w h e t h e r  I c o u l d  d o  t h e  exam well. 

1 2 .  Even i f  I h a v e  s e v e r e  d o u b t s  I d o  n o t  t r y  t o  s o l v e  i t  f o r  1 f e a r  
t h a t  I may b e  v i e w e d  as a p o o r  s t u d e n t .  

1 3 .  T h e  t h o u g h t  t h a t  I m a y  g c  ~ ~ r o n g  p r e y e n t s  m s  f r o m  d o ~ n q  
n a t h e m a t i c s  p r o b l e m s  i n d e p e n d e n t l y .  

1 4 .  I am s a t i s f i e d  i f  t h e  t e a c h e r  d o e s  a l l  t h e  p r o b l e m s  o n  t h e  
b l a c k b o a r d  SG t h a t  I c a n  c o p y  down. 

15. Ever, p e t t y  m a t h e m a t i c a l  c a l c u l a t i o n s  d o n e  a t  s ? , o ~ p ~ n c j  tines 

Seccmes  d i f f i c u l t  f o r  m e  when d o n e  i n  t h e  c l a s s r o c n .  

16 .  i copy Ercm t h e  b o o k s  cf my n e i g h b ~ u r  s t u d e n t  'cecauss G? c h t  
f e a r  :hat  t h e  t e a c h e r  may s c ~ l d  m e  i E  I g o  wrong.  

1 7 .  i f i n d  i t  d i f f i c u l t  t o  a n s w e r  q u e s t i c n s  i n  n a t h e z a t i c s  c i a s s e s  
s v e n  when t h e  a n s w r  is  knov~n t o  m e .  

18. I keep m y s e l f  a l o o f  f r o m  o p p o r t u n i t i e s  i n v o l v i n g  t r a n s a c t i o n s  of 
y i v z n  a n d  t a k e  b e c a u s e  of t h e  f e a r  t h a t  I may g c  i ~ r o n g  i n  
c a l c u l a t i o n s .  



19.  On the way of mathematics exam I usually have physical ailments 
like fever, stomach upset etc. 

20. I do not participate in quiz programmes because of the fear that 
I may not be able to answer correctly. 

2,. While solving each new problem the fear whether I will be able 
to do it as in the earlier classes usually upsets me. 

22. The anxiety I have before the commencement of mathematics exam 
do not bother me when the exam starts. 

23. I always score lower marks in mathematics exam because of 
anxiety. 

2 4 .  Because of my ambition to score full marks in the exam nothing 
hlnders me in the way. 

25. I cannot write even to the expected level in mathematics exam if 
I am not prepared against anxiety. 

26. I am anxious that it will be difficult for me tc pass 
competitive exams in future if I have no sound knowledge in 
mathematics. 

27. I do not get upset even if I have to do several times to get 
correct answer for mathematics problems. 

28. The anxiety of exams won't affect my studies in mathematics. 

29. I forget the formulae at the time of exams due to anxiety even 
if I study well. 



SCALE OF MATHEMATICS ANXIETY 

DEPARTMENT OF EDUCATION 

UNIVERSITY OF CALICUT 1993 

S C O R E  S H E E T  
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Instruction: 

This is to measure secondary school pupils striving to attain expected goals 
by lerning Mathematics. This has 42 statements and each statement can have 3 
ways of responses viz., Always (A), Sometimes (B) and Never (C). Mark your 
responses (A,B or C) with a cross mark 'X' in the circle against each item number 
under the column heading A,B and C in the separate sheet given. All statements 
are to be responded. 

1. I like to do mathematical problems which others cannot do. 

2. I %ril l  learn difficult portions in Mathematics, even if it is time consuming. 

3. I insist on learning mathematical lessons taught in the class on that day itself. 

4. I do copy home 1%-ork in mathematics from others. 

5. I spend more time to learn Mathematics. 

6. Everyday I put off my mathematics learning for the next day. 

7. I workout problems in Mathematics text book which are not done in the 
class. 

8. I am adanlent in completing the work assigned by my mathematics teacher 
within specified time. 

9. . It is obligatory that I shall get good marks in Mathematics examinations. 

10. All my hiends are good at Mathematics. 

11. When I fail to understand what I learn in Mathematics I think that, I need 
not learn any Mathematics at all. 

12. I am satisfied by my excellence in Mathematics. 



13. I feel satisfaction when I am successhl in completing difficult mathematical 
tasks. 

14. I proudly shoi\. my mathematical ability in front of my peers. 

15. I get depressed when others comment on my poor standard in Mathematics. 

16. I have only inadequate opportunity for better mathematics learning. 

17. I desire to be accepted in my mathematics class. 

18. When I am successful in working out one problem, I tend to do the next 
immediately. 

19. I respect those who perform well in Mathematics. 

20. 1 want, I should be the No.1 in Mathematics learning. 

21. Others should consider me as a model in Mathematics learning. 

22. Eventhough I am the top scorer in the class, I study Mathematics very 
carefully. 

23. Leadership in all mathematical activities will be on me. 

24. I am sure that I will succeed in life through mathematics learning. 

25. I like to sit in backbench in the mathematics class without being noticed by 
anyone. 

26. I wish to have higher studies in Mathematics as much as possible. 

27. I work hard to defeat bright students in Mathematics competitions. 

28. I like to compete with students who are good at Mathematics. 

29. I don't take part in competitions related to Mathematics because of the fear of 
under performance when compared to others. 

30. I take part and win prizes in mathematical competitions. 

31. I volunteer myself first when Mathematics teacher asks to do the problem in 
the blackboard. 

32. I like to know more about Mathematics related matters which are not in the 
syllabus. 

33. I get motivated in learning Mathematics by the small'. bits of appreciation. 



34. I utdize the opportunities maximum to enrich my mathematical knowledge. 

35. I work hard to maintain my first place in Mathematics in the class. 

36. Eventhough I studv a small portion in Mathematics, I insist to make it 
thoroughlv. 

37. My achievement in Mathematics is the result of my hardwork. 

38. I doubt \%-hether my learning style is enough to achieve high grades in 
Mathematics. 

39. I wish mv friends clarlfy their doubts in Mat-hematics by asking me. 

40. I want to be the only person who can answer all the questions of my 
Mathematics teacher. 

41. I desire the teacher to ask me to help those who are poor in Mathematics 

42. I want to be the leader in all the mathematical activities. 
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Ay yendix XXIX 
School-wise Distribution of Final Sample 

Name of the School 

St. Joseph's Higher Secondary School, 
Thiruvananthapuram 

I,.M.S. High School, Vattappara 

C.P. Higher Secondary School, Kuttikkadu 

Govt. High School, Yeroor 

G.H.S.S. Kodakara 

G.H.S. Puthukad 

A.R. Nagar High School 

M.S.M.H.S.S. Kallingalparamba :' 

Farook Higher Secondary Scl~ool, 
College 

Y' . 
Government Ganapath V.N.S.S., ~ e & k e  

K.K.V.M.P.H.S., Panoor 

G.H.S., Payyannur 

Total 

Tyyc of 
School 

Boys 

Co-ed. 

Co-ed. 

Co-ed. 

Girls 

Co-ed. 

Co-ed. 

Co-ed. 

Co-ed. 

Co-ed. 

Co-ed. 

Co-ed. 

l ,ocale of 
the School 

Urban 

Rural 

Rural 

Rural 

Rural 

Rur a1 

Rural 

Rural 

Rural 

Rural 

Rural 

Urban 

Number of Students 
Management Girls Total 

Private 

Private 

Private 

Government 

Government 42 

244 500 

Government 

Government 

Private 

Private 

Private 

-- 

16 

22 

-- 

31 

22 

25 

42 

38 

26 

21 

38 

42 

43 

38 

-- 

21 

26 

-- 

38 

31 

43 

51 

42 


