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The new millenium is endowed with a whole host of advances 

in all fields of human endeavour which have cumulative impact on the 

social, economic and cultural dimensions of the society. The development 

in science and technology, especially in the latter part of the last century, 

made the society to be cognizant that in the present milieu, knowledge is 

the only way to societal development. 

As a nation, we have to set a task of making knowledge ourselves as 

it is the power of knowledge that will enable India to seize the 

opportunities and face the challenges of the 21st century. The only way we 

can fulfil this task is when individuals strive for both knowledge and 

excellence, which is possible only through goal oriented education. 

In the words of Piaget, "The principal goal of education is to create 

men and women who are capable of doing new things, not simply 

repeating what other generations have done" (Renzulli,' 1999). Any 

educational system with primary focus on the prosperity of nation should 

concentrate on individual development which can be made possible if and 

only if every child receives opportunity for maximum development of 

his/ her potentialities. Here lies the significance of special education which 

aims to meet the needs of children who are different from normal ones like 

gifted, physically and mentally handicapped. Gifted or talented, the target 



group of the study, are exceptional children deviating from the norm or 

average by having superior abilities to the extent demanding variety of 

special educational opportunities to meet their psychological needs. 

India has her own share of gifted and talented people to the world 

but the sorriest side is that their needs and potentials are not adequately 

met or nurtured. While there is wide spread agreement that children with 

intellectual disability or a learning disability need special education with 

special strategies, a similar consensus is absent in the case of gifted and 

talented students. 

The problems of suppressed potentials, which are often hidden, will 

affect not only the individuals concerned but the society we live in and 

depend on. Gallaghera (1975) who studied in depth about gdted children 

opined that, " failure to help the handicapped child reach his potential is a 

personal tragedy for him and his family, failure to help the gifted child 

reach his potential is a societal tragedy, the extent of which is difficult to 

measure, but which is surely great". 

It has been pointed out that there are mainly two purposes of 

providing special education to gifted. The first is to provide young people 

with opportunities for maximum cognitive development and fulfillment 

through the expansion and expression of one or a combination of 

performance areas where superior potential may be present. The second 

purpose is to increase society's reservoir of persons who will help solve the 

problems of contemporary civilization by becoming producers of 

knowledge and art rather than mere consumers of existing information. 



While it is true that some gifted children do develop their full 

potential without the help of special learning atmosphere, it is not always 

so in most cases. A congenial atmosphere for the gifted and talented is 

necessary in a democratic society which respects a democratic, humanistic 

system of education. 

A child is considered gifted when his superior ability contributes 

greatly to the welfare of the society and so social and cultural values of the 

time determine the meaning of giftedness. For example, while our present 

society emphasizes Mathematics and Science, Ancient Greeks held the 

orator and the artist in high esteem. The Romans gave esteem respect to the 

soldier and the administrator. The more complex the social issues, the 

higher should be the degree of giftedness. 

A gifted child is potentially an awesomely powerful force. He can 

mould civilization or destroy it. The creative energies of gifted children 

need to be activated and guided in the initial stage itself, or else they can be 

lost or prove dangerous. Here lies the master role of educators and 

teachers. A delay in identification and provision of enrichment 

programmes can even lead to a retardation in the abilities of such students. 

Identification is, however the most difficult aspect in working with 

the gifted and talented, there being no accepted single definition of 

giftedness. The literature of giftedness is loaded with theory and not with 

concise results of investigation. A perusal of the theoretical works on 

giftedness and talent will pave the way for a clear understanding of the 

area. 



Excellence always fascinate people and they may keep watch on both 

the performance and performer cutely. Study of such individuals who 

deviate from the normal in the positive direction, has been going on for 

centuries, the result being the concept of giftedness varying accross years. 

Theory as well as research in this area are growing at an astounding rate, 

and the various domains of exceptions in the realm of giftedness are also 

increasing. 

Theoretically the study of giftedness is related to the psychology of 

individual difference and has focussed on the constructs of intelligence, 

creativity and motivation. The study of giftedness encompasses both adults 

and children and the development of talents in many domains - the 

academic areas, performing arts, etc. It involves the investigation of both 

cognitive and affective variables and its research lexicon is formed by 

retrospective as well as prospective studies. 

At the practical level, it is primarily concerned with results related to 

education and upbringing of gifted children. The corpus of research in the 

field has been largely related to schooling and to family contexts that 

develop @S and talents in children and youth. 

Although broadened definitions of giftedness in the area of visual 

arts and music have emerged, the most extensive body of research available 

for review concentrates on intellectual giftedness. 

Eminent researchers in the area put forward different definitions of 

giftedness with different points of view and each seems to have high value 

in the context in which it has defined. 



Definitions and Approaches of Giftedness 

The concept of giftedness itself is a very complex one and the 

theorists, researchers and practitioners are puzzled with the complexity to 

arrive at a comprehensive definition. 

A hawk's view on the literature of giftedness reveals that the 

definition of giftedness vary from the conservative ones such as Terman's 

use of the top one percent of general intellectual ability to Witty's liberal 

conceptualization. Witty3 (1952) is of the view that "Giftedness is displayed 

by a child whose performance in a potentially valuable line of human 

activity is consistently remarkable". These conceptualizations again were 

diverse, with some concentrating primarily on the psychological aspects of 

giftedness and others relying on social contexts also. 

In general four main groups of definitions of giftedness can be seen 

as Trait oriented model, Cognitive component model, Achievement 

oriented model and Socio-cultural model. While the first two refer to 

psychological constructs, the third focuses on achievement and 

accomplishment and the last takes an environmental view. 

Trait oriented model considers gftedness to be a relatively stable 

personal trait, not dependent on the environment, historical period or socio- 

economic conditions. In cognitive component model, the quality of 

information processing is more important than the quantifiable results of 

testing. Achievement is considered as an observable out put of giftedness 

in the Achievement oriented model. The sociocultural or psycho-social 

model takes the pragmatic position that giftedness is defined and 



determined in the context of the concern for extra-ordinary abilities and the 

available progranxmes. 

Eventhough these four approaches are valuable in defining 

giftedness, the first and third categories predominate the field because of 

the concreteness and consistency in defining giftedness. 

Another classification of the definitions of gifted is due to Feldhusen 

and Jarwan-l (1993) who saw definition of giftedness into six categories 

whch are not strictly exclusive. The six categories are Psychometric 

definitions, Trait definitions, Youth definitions, Educationally oriented 

definitions, Special talent definitions and the Multidimensional definitions. 

Psychometric definitions focus on attaining high scores in 

intelligence tests; Trait definition concentrate on the psychological 

characteristics of able children; Youth definitions focus on social needs or 

by what society values; Educationally oriented definitions put forward 

statements about the need for special provisions; Special talent definitions 

emphasize talents in specific domains such as Mathematics, the arts and 

science and the Multi dimensional definitions crosses several categories like 

intellectual, creative, artistic, etc. 

According to Renzullil (1999), there are two types of Giftedness - 

lesson learning or 'schoolhouse' giftedness and creative productive 

giftedness. 

'Schoolhouse giftedness' is the kind most easily measured by 

standardised ability tests, which focus on analytic skills rather than creative 

or practical skills. Creative productive giftedness describes those aspects of 



human activity and involvement where a premium is placed on the 

development of original ideas, products, artistic expressions and areas of 

knowledge that are purposefully designed to have an impact on one or 

more target audiences. The learning situations for promoting this type of 

giftedness emphasize the use and application of knowledge and thinking 

processes in an integrated, inductive and real problem oriented manner. 

This concept of giftedness lead him to develop the three ring model of 

giftedness (1977) in which superior ability, motivation and creativity 

interact to define giftedness. The definition continues as gifted and talented 

children are those possessing or capable of developing this cornposit set of 

traits and applying them to any potentially valuable area of human 

performance. 

Thus it can be seen that the approach of equating gftedness with 

high intelligence has changed and the modern concept of gftedness is 

incorporating other constructs also. For instance, in a longitudinal study, 

from 1921 onwards Terman5 (1965) identified the gifted as youngsters who 

scored at or above 140 on Stanford-Binet Scale and Hollingworth6 (1926) 

defined the intellectually gifted as the most intelligent one percent of 

juvenile population. 

In 1972 in the report to American congress, Marland7 defined the 

gifted as those who are identified by professionals for their outstanding 

abilities and capability for high performance. But Martinsong in 1973 found 

creativity - a superior ability in the performing arts-and other socially 

desirable achievements as characteristics of giftedness. Eventhough 

Swanson and willisgin l979 defined the academically gifted as those who 



scored the upper three percent in the measurenlent of general intelligence 

(as assessed by the commonly used individual assessment instruments), 

they suggested that those who are high in creative abilities and superior in 

special areas of human activities deemed desirable by the society must also 

be included in the group of gifted. 

Feldhusenlo in 1986 extended his earlier concept of giftedness by 

adding another psychological construct, motivation along with general 

intellectual ability. Monk et al.11 (1986) extended Renzulli's three ring 

model of giftedness by incorporating a fourth dimension also viz., 

sociological environment. 

Rossl2 (1993) in a report gave a multidimensional definition to the 

gifted. The report states, "these children and youth exhibit high 

performance capability in intellectual, creative or artistic areas, possess an 

unusual leadership capacity or excel in specific academic fields". 

The scientific analysis of the concept of giftedness made, Kratochwll3 

(1993) to arrive at the conclusion that like education, giftedness also is a 

process and a product, for the development of which one needs the 

motivating components like thirst for knowledge and preserverance or 

dilegei~ce. He also found that the extent to which giftedness develops is 

determined by the degree to which the three components of talent viz., 

above average abilities to learn, high motivation and high creativity exists. 

Thus literature in the area of giftedness suggests that, gifted children 

are those who have high achievement in one or more academic areas like 

Mathematics, Science, Art etc, with high general intellectual ability, creative 

thinking, aptitude in particular subject, leadership or psychomotor ability. 



Need and Significance of the Study 

India after independence has made a number of education 

commissions and all these have vehementally emphasized the need for 

identification and development of special talents at a very younger age of 

education itself. The educational system of advanced countries like USA 

had realized this fact much earlier and hence had made provisions for 

identification and nurture of the talented in every field of human 

endeavour. 

Kothari Commissionl-' (1964-1966) which answers all the questions 

related to educational sphere of our country noted that "the genius in one 

field is generally poor in several others and in our examination system, a 

genius is more likely to fail or set up only a mediocre 'total' of marks than to 

come out at the top ....., We should there fore, search separately for each 

special talent whether in Mathematics, Science, Literature, Fine arts, Sports 

or Technology". The importance of special education for talented is 

accepted not only by educationists but by the scientists, social leaders and 

educators also. Still they have not arrived at a specific conclusion as to 

"how to". 

It is high time for a developing country like India to think on this line, 

otherwise we will be thrown away from the community of world countries. 

In an age of globalization, to cope up with the scientific and technological 

developments, India is in need of scientifically and mathematically talented 

persons which in turn throws light on the superiority of Mathematics, the 

back bone and key of all scieries, G-vcr afiy other discipline. The Report of 

National Advisory Committee or, hlathexatics Edrrca:ic;n of Azrerica 



(NACOME)l5 has rightly qualified Mathematics as "a national resource and 

national concern". 

History reveals that Mathematicians usually make their major 

contributions before the age of 35, particularly in their twenties. Such 

individuals should be helped to attain the heights of Mathematical 

knowledge in their early twenties, so that they can give their best to add to 

the reservoir of Mathematical information. An extremely rare talent, 

Mathematical Giftedness, is usually suppressed and over looked by the 

routine teacher who shuts the door against avenues of the developn~ent of 

child. 

Studies on giftedness in India include those on an enrichment 

programme in Biology for talented youth (Vashishtha,lb 1979), the social 

and academic problems of crative teenagers pursuing different curricuha 

(Roy,l6 1982), need patterns, achievement and adjustment of mentally 

superior children (Singh,lh 1983), the characteristics and problems of the 

intellectually gifted children (Sampath,lh 1984), parents' attitude and 

personality types of gifted children (Khan,lh 1986), adjustment problems of 

creative male and female children (Dhar,lh 1987) and use of SO1 model in 

the study of levels of giftedness (Khire,17 1997). 

?Vllathen~atica! Gifkdness is well stirdied in the west (Helso,lV971; 

Rodenstein,lV%l; Kissame,'8 1986; tVeLier & Robinson,l8 1986; Miller, 

19901" in contrast to the pitiable conditiolr in India. It is true that in order 

to motivate mathematically talented students, attempts like Mathematics 

Olympiad are being conducted world wide - yet many who are really able 

do not get access to such programmes because of some or other reasons. 



Also merit scholarships are available to bright students in some Indian 

schools. Navodaya Vidyalayas, as recon~n~ended by National Policy or1 

Education (NPE, 1986)20 are started in every districts for the education of 

bright children but the selection procedure includes only high achievers 

excluding many creative special talents in separate fields. An adequate and 

systematic attempt is not yet made for the identification and nurturing of 

talents. 

In majority of the works on giftedness, gifted was identified using the 

single criteria, 'high intelligence'. Vernona (1977) reached the conclusion 

that the relationship between general intelligence and scientific, 

mathematical and writing aptitudes is low which implies that the link 

between talent and intelligence is still open to question. Theory as well as 

research in the area suggested that high mental ability and creativity are a 

sure criteria for identifying grfted. 

This directs us to the idea that mathematical ability and mathematical 

creativity may be some of the contributing factors to Mathematical 

Giftedness. But studies are very rare incorporating the two characteristics 

to identify Mathematical Giftedness. The present study is in such a context. 

'Beat the iron when it is hot' and so we have to identify and nurture 

the talents at the school level itself especially at the secondary level, which 

is the crucial period in the academic development of the individual. More 

over, the investigator being a teacher educator in Mathematics, felt the need 

for providing special attention to the gifted, who are found to be neglected 

in our classrooms. The remedy lies in providing in-depth knowledge about 

the contributing variables to Mathematical Giftedness to the classroom 



teachers and to all those concerned with education of school children and 

hence the significance of the study. 

1.2. STATEMENT OF THE PROBLEM 

The present study is entitled as "SOME PSYCHOLOGICAL 

VARIABLES CONTRIBUTING TO MATHEMATICAL GIFTEDNESS OF 

SECONDARY SCHOOL PUPILS OF KERALA". 

1.3. DEFINITION OF KEY TERMS 

Operational definitions of the kev terms involved in the title are 

provided below in order to understand the study. 

1.3.1.  Psychological Variables 

The term 'psychological variables' stands for a set of cognitive 

(thinking related) variables and affective (feelings, emotions etc. related) 

variables. 

1.3.2. Contributing 

The term 'contributing' in the title stands synonymous to the 

statistical terms like correlating or having association with; capable of 

discriminating between two distinct groups; making the factor structures of 

the groups different etc. 



As such the contributing variables of Mathematical Giftedness were 

identified by applying the following statistical treatment to the measures of 

the variables. 

i. Two tailed It' test 
. . 
11. X' - test of independence 

iii. Discriminant Analysis 

iv. Factor Analysis 

1.3.3. Mathematical Giftedness 

Eventhough in the modern concept, Mathematical Giftedness, a 

special talent found in few pupils, is defined by the simultaneous presence 

of one or more characteristics like High Intelligence, Creativity, Task 

commitment etc., for the present study, it is defined as the high presence of 

two characteristics viz., Mathematical Abilities and Mathematical 

Creativity. 

Hence, pupils were identified as Mathematically Gifted, who scored 

seventy percent or above in Test of Mathematical Abilities and scored high 

(greater than X +  G in the test) in the Test of Mathematical creativity. 

Pupils were therefore treated as Mathematically Non-gifted if their 

score in the Test of Mathematical Abilities is below 70 percent and/or the 

score in the Test of Mathematical Creativity is less thanK+ o in the test. 



1.3.4. Secondary School Pupils 

Secondary School pupils stands for the students studying in 

standards VIII, IX and X of the secondary schools of Kerala. 

1.4. Objectives 

As expounded by the statement of the problem, the major objective of 

the study was "To find out the psychological variable the presence or 

absence of which contribute sigruficantly to Mathematical Giftedness". 

In order to tackle this major objective, the following objectives were 

set forth as the testing or procedure implied in each will lead to the 

answering of the major objective. 

i. To compare Mathematically Gifted and  Non-gifted pupils for each of 

the select psychological variables and to decide the variables for 

which the two groups significantly differ and hence may contribute 

to Mathematical Giftedness. 

ii. To test whether Mathematical Giftedness is dependent on the select 

psychological variables so that the dependent predictor variables can 

be considered as the contributing variables. 

iii. To test whether Mathematically Gifted and Non-gifted pupils can be 

significantly discriminated by a linear combination of the select 

psychological variables and to decide the relative importance of such 

variables as contributors to Mathematical Giftedness. 



iv. To derive the psychological factor structures of Mathematically 

Gifted and Non-gifted pupils and to decide the contributing 

variables by the presence or absence of the variables having highly 

significant factor loadings in the factor with the highest percent of 

variance or eigen value. 

v. To compare the psychological factor structures of Mathematically 

Gifted and Non-gifted pupils in terms of 

a. number of factors 

b. presence or absence of the variables in the factors and 

c. percent of variance accounted for by each factor and to decide 

whether the factor structures of the two groups are different or 

not. 

1.5. HYPOTHESES 

The study was designed round the major hypothesis that each select 

predictor variable will be a significant contributor of Mathematical 

Giftedness. In this respect, the investigator set up the following 

hypotheses, the testing of each of which is analogous to the testing of the 

major hypothesis. These hypotheses are: 

1. Mathematically Gifted and Non-gifted groups are significantly 

different in the case of each psychological variable selected. 

. . 
11. Mathematical giftedness is significantly dependent on each of the 

select psychological variables. 



,-. 
111. Mathematically Gifted and Non-gifted groups can be significantly 

discriminated by means of a single linear function of the select 

psychological variables. 

iv. The psychological factor structure of Mathematically Gifted and 

Non-gifted pupils are significantly different in terms of 

a. number of factors 

b. presence or absence of the variables in the factors and 

c. percent of variance accounted for by each factor. 

1.6. METHODOLOGY 

A brief description is attempted below of the different aspects of 

methodology like the sample used, tools employed for collection of data 

and the statistical techniques used for analysis of the collected data. 

1.6.1. Sample Used 

Population of the study being secondary school pupils of Kerala; 

sample was drawn from 12 schools of the six major revenue districts viz., 

Thiruvananthapuram, Kollam, Thrissur, Malappuram, Kozhikode and 

Kamur. The final sample consisted of 564 (basal sample 600) standard IX 

pupils. Among this 45 were identified as Mathematically Gifted using the 

criteria stated in the operational definition of the term 'Mathematical 

Giftedness'. 



1.6.2. Variables 

The design of the study warranted two types of variables viz., 

criterion and predictor. The statement of the problem leads one to set 

Mathematical Giftedness as the criterion variable and the select 

psychological variables as predictors. Based on the operational definition 

of the tern1 an individual is considered as Mathematically Gifted if he or 

she secures a score of 70 percent or above in the Test of Mathematical 

Abilities and score high (greater than + o) in the Test of Mathematical 

Creativity. 

The predictor variables are a set of psychological variables consisting 

of variables of both cognitive and affective domains. The select predictor 

variables are, 

. . 

11. 

... 
111. 

iv . 

v. 

vi. 

vii. 

viii. 

ix. 

Problem Solving Ability in Mathematics 

Abstract Reasoning 

Achievement Motivation in Mathematics 

Mathematics Interest 

Attitude towards Mathematics 

Self Concept in Mathematics 

Mathematics Anxiety 

Introversion 

Masculinity 



1.6.3. Tools Used 

The data needed for the study were collected using instruments both 

available and newly constructed and standardized by the investigator. The 

investigator prepared and standardized three tools. These are, 

i. Test of Problem solving Ability in Mathematics 
. . 
11. Scale of Achievement Motivation in Mathematics and 

iii. Mathematics Interest Inventory 

The other tools employed for collection of data are: 

v. 

vi. 

vii. 

viii. 

Test of Mathematical Abilities (Sumangala & Malini, 1995) 

Test of Mathematical Creativity (Sumangala, 1993) 

Test of Abstract Reasoning (Sumangala & Malini, 1993) 

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

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

Scale of Mathematics Anxiety (Sumangala & Malini, 1993) 

The Kerala Introversion - Extraversion Scale (Nair, 1976) 

The Kerala Masculinity - Femininity scale (Nair, 1979) 

1.6.4. Statistical Techniques Used for Analysis 

The following statistical techniques were used to analyse the 

collected data in order to tackle the objectives/to test hypotheses set for the 

study. 

1. Two tailed test of significance of difference between mean scores of 

large independent samples 



2. Chi-square test of Independence. 

3. Discriminant function analysis by direct method. 

4. Factor analysis by Principal Component Model followed by Varimax 

rotation. 

1.7. SCOPE OF THE STUDY 

The major focus of the present study was to find out the 

,-sychological variables which are the significant contributors of 

?.{athematical Giftedness and to identify the psychological factor structures 

of Mathematically Gifted and Non-gifted which have significant place in 

many of the human endeavours. Details cf the st.dd~~ I U- 3 u ~ m n + ~ J  rCL- - A &  lrn 

adequate to convey the scope of the study. However an attempt is made 

here to examine the scope of the study. 

In the study, the investigator selected the predictor psychological 

variables on the hope that each will be significantly related to Mathematical 

Cifted~ess and hence will be significant contributors of Mathematical 

Giftedness. The selection of variables was on the basis of readings on 

q . T , . ; ~ - ~ ~ a  research indications and theoretical literature in the area of 

Giftedness. The investigator therefore presumes that the findings of the 

study will be valid and generalisable. 

By the study the investigator hoped that if a person has any or more 

such psychological traits or the psychological factors which contribute to 

Mathematical Giftedness, 'L--- -m- L- &----A -..g --A &L--..-L -W--r\r 
L L L V J L  L U I L  VL L I U L L U  V U L  U l L U  L l L L W U  6 1 L  yIVyC1 

training giftedness can be nourished to an optimum level. Further, teachcrs 
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can find out strategies for the development of such abilities (for example, 

Problem Solving Ability, Abstract Reasoning etc.) which contribute 

significantly to Mathematical Giftedness. 

Again the discriminant function which the investigator derived in the 

study, is found as significant and effective to discriminate between 

Mathematically Gifted and Non-gifted, and hence can be utilized in the 

future for the identification of Mathematically Gifted pupils in terms of the 

contributing psychological variables. 

Further, the findings of the study may add to the existing theoretical 

understanding of Mathematical Giftedness and may help reorganisation or 

modification of the existing model of giftedness. 

Since this is a field of research which is not much explored in Indian 

situations, the present study may motivate other educational researchers to 

come forward, conduct studies and to make valuable contributions. 

1.8. LIMITATIONS OF THE STUDY 

Eventhough utmost care was taken to make the study as valid and 

generalizable as possible, the study was done with certain limitations the 

prevention of which was inconvinient to the study. The following are the 

limitations of the study. 

i. Mathematically Gifted pupils were identified using two criterion 

variables Mathematical Ability and Mathematical Creativity. 

Variables like task commitment, social environment etc are also 

found in the latest literature of giftedness as its major characteristics. 



But these two were not taken into account as identification of gifted 

children based on four criterion variables simultaneously will be a 

laborious process and that the number of such children in the 

population will be very limited for the application of intended 

statistical techniques. 

ii. For the study, Mathematically Gifted students are those who secured 

marks greater than or equal to 70 percent in the Test of Mathematical 

Abilities and at the same time who got high scores (greater than 

mean plus standard deviation) in Mathematical Creativity. The cut 

off point of Mathematical Ability score between Gifted and Non- 

gifted could be increased to 80 or 90 percent but not done fearing that 

the size of the gifted pupils will be very few. 

... 
111. Many psychological, physiological and environmental factors may 

contribute to Mathematical Giftedness, but the present study 

focussed only on nine psychological variables of cognitive and 

affective domains. The number of predictor variables was restricted 

to nine as additional variable may make difficult and complex 

several ingredients of the study like availability of sufficient tools, 

collection of data in limited time, scoring and discussion of the 

results of statistical analyses. 

iv. The population for the study is secondary school pupils of Kerala. 

But the sample was drawn from standard IX pupils on the 

assumption that standard IX pupils will represent students at  

secondary level. 



v. Eventhough the population for the study is secondary school pupils 

of Kerala, the sample drawn was not a big proportion of the 

population (the size of the basal sample is 600), but represented six 

major revenue districts of Kerala. This was done as there were a 

number of tools to use (both for criterion and predictor variables) and 

many of these were time consuming to respond. The total time 

needed for the administration of all the tools including that for giving 

adequate instruction and the interval given after completing one tool 

is about six hours. 

vi. The final sample size is 564 and among these 45 were identified as 

Mathematically Gifted so that the remaining 519 were treated as 

Non-gifted. Comparison of the two groups and hence identification 

of the contributing variables were done by means of sophisticated 

statistical techniques eventhough the group size differ much. 

1.10. ORGANISATION OF THE REPORT 

The study is reported under five chapters, viz., Introduction, Review 

of Literature, Methodology, Analysis, and Summary, Conclusion and 

Suggestions. 

The first chapter narrates almost all the important aspects of the 

study viz., 

i. Need and significance of the study 

ii. Statement of the problem 

iii. Definition of key terms 

iv. Objectives 



v. Hypotheses 

vi. Methodology 

vii. Scope and Limitations 

In the second chapter review of the studies and the respective 

findings in the area of Giftedness are summarized. 

'Methodology', the third chapter gives a detailed picture of the design 

of the study. This chapter incorporates details on 

i. Variables 

ii. Objectives 

iii. Hypotheses 

iv. Tools used for the study 

v. Sample selection 

vi. Data collection procedure, scoring and consolidation of data 

vii. Statistical techniques used. 

Details incorporated in chapter IV; 'Analysis' are 

i. Preliminary Analysis 

ii. Identification of variables for which the two groups, MG and MNG 

differ significantly. 

iii. Identification of a linear combination of the predictor variables 

iv. Psychological factor structure of groups MG and MNG. 

v. Comparison of the psychological factor structure of MG and MNG 

groups. 

vi. Summary of the findings. 

vii. Tenability of the hypotheses. 



The last chapter of the report "Summary, conclusion and suggestions" 

gives a short compendium of the work, along with major findings, 

conclusions, educational implications and suggestions for further research. 
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CHAPTER I1 

REVIEW OF RELATED LITERATURE 

STUDIES ON THE CHARACTERISTICS OF 
GIFTEDNESS 



Theoretical and empirical works in the concerned area will be a 

great resource to the researchers, through which one can understand how 

researchers had approached the concept and what they had come up with. 

It provides ample stress and foundations to any type of research which is 

concerned to a specific area. So going through previous literature wi!! be a 

treasure to bring out the research in a systematic and scientific manner. 

The present study is in the area of Mathematical Giftedness, with a 

view to understand the contributing psychological factors of this 

phenomena. The investigator has, therefore gone through the studies 

conducted in the area of giftedness, as the area of Mathematical Giftedness 

is a less tackled one compared to the general giftedness. 

The concept of giftedness has changed itself from the aristocratic 

connotation to the modern multidimensional approach. One of the most 

challenging facets of work with gifted is that of identification. Former 

means of identification of gifted children was by teacher nomination in 

which the actual definition of gifted becomes "those children who are doing 

well in school much better than their companions". 

A new dimension was given to the concept of giftedness by the 

development of intelligence test (both verbal and non-verbal) by Binet and 



Simon in 1905. Thus the prime identifying technique of teacher judgment 

has been replaced by standard tests of mental ability. Consequently to this 

the definitions of gifted changed as "those children who score high on IQ 

tests". 

It is Guilford' (1950), the pioneer of researches on creativity - a 

divergent thinking ability, who put forward a new approach on the 

education of gifted. Many researchers were of the opinion that when IQ is 

considered as the sole criterion for the identification of giftedness, about 70 

percent of the creative talented youth are missing (Getzels & Jackson,2 1962; 

Torrence,3 1962). 

Renzulli4 (1999), who contributed much to the theory and practice on 

giftedness, through his 25 years of research in the area evolved the three 

ring concept of giftedness involving three interacting constructs viz., 

intelligence, creativity, and task commitment as the necessary condition for 

giftedness. 

Major works done in the area of giftedness are by western 

researchers and the education of the gifted is very advanced in those 

countries especially in America. Studies in the field of giftedness collected 

by the investigator whether western or eastern are presented under the 

heading "Studies on characteristics of Giftedness". 
5 

STUDIES ON THE CHARACTERISTICS OF GIFTEDNESS 

The longitudinal study over a period of 40 years conducted by 

Terrnan"l965) is a remarkable one in the field of giftedness. 1,528 children 

with I Q  of 140 or above on Stanford-Binet test were studied in the years 



1921,1928,1940 and in the middle of 1950's. This study revealed that gifted 

individuals are healthy, well-rounded, committed, responsible and likable 

persons. The study also observed that most of the gifted children 

maintained their positive profile through out their life. 

According to Carroll6 (1940), gifted children are characterized by 

high ability to see relations, make association and adapt abstract principles 

to concrete situation, originality, early development of self criticism, 

initiative and independence in thinking. They are superior in traits like 

desire to know, desire to excel and power to learn. p 

As reported by Barbe7 (1965), Bristow, et al. (1951) observed high 

degree of insight into problems, the ability to generalize, ability to do 

mental tasks at a high degree of difficulty and the ability to do abstract 

thinking as the main characteristics of gifted children. 

Cutts and Moseleyg (1959), in their study identified the characteristics 

of bright children as ability to make generalizations, abstract thinking, 

insight into problems, reasoning, problem solving, speed of learning and 

completing intellectual tasks, creative ability, persistence, wide range of 

interests, memory and curiosity. 

Terman and Oden9 (1959), studied 209 gifted students and 262 non- 

gifted students (eleven to thirteen years old). Some of the findings of the 

study are: 

i. Gifted children are more interested in school subjects which are most 

abstract and less interested in more 'practical' subjects than non- 

gifted children. 



ii. The typical gifted child likes active games, plays with tools and 

machinery, likes the companionship of others and shows no 

abnormal fondness for study or for solitude. 

iii. Gifted boys showed more masculine nature than non-gifted boys at 

all ages from eight to twelve years, after which there was little 

difference. Gifted girls tended to be more masculine than the non- 

gifted at ages eleven, twelve and thirteen. 

An unusual interest in number relations was observed in pre-school 

gifted children by Martinson10 (1961). 

DeHaan" (1965), put forward the method of self selection for 

accelerated learning programs by candidates themselves with the key 

criterion as motivation of students which is assumed as an important 

determinant of achievement as ability is. 

A study on the pupils of Hunter College Elementary School 

conducted by Wilsonl2 (1965), revealed that general mental ability had a 

fair degree of relationship (0.45) to the science abilities. It was also found 

that gifted children tend to be especially interested in science and acquire 

unusual understanding in that area. 

Silverblank13 (1970) in a study to compare male high school seniors 

who are talented in mathematics with male high school seniors who are 

talented in English as to sense of responsibility, level of anxiety, and 

solidarity, found that no difference exists in the levels of responsibility 

between male high school seniors talented in Mathematics and those 

talented in English. No significant difference in the level of anxiety was 



observed between the two groups. It was also found that students, talented 

in English are higher in sociability than Mathematically talented. 

Dodsonl* (1972) in a study to develop a description of 'insightful' 

mathematical problem solvers, found that a typical successful problem 

solver will be strong in Mathematics, score high on verbal and general 

reasoning tests, good at determining spatial relations, able to resist 

distractions to identify critical elements and disregard irrelevant elements 

and will be a divergent thinker. Such person will be having low 

debilitating anxiety, high facilitating anxiety and a positive attitude 

towards Mathematics. 

Hitchfield15 (1973) investigated the characteristics of able children on 

a sample of 125 boys and 113 girls selected based on three criterion - i) high 

attainment in reading and arithmetic ii) good score on the Goodenough 

Draw A Man test and iii) parent nomination. The study revealed that 

higher the children's IQs higher were their divergent thinking scores. The 

favorite subjects of the most intelligent boys were Mathematics, Art and 

Science where as girls liked Art, English and Mathematics. 

Dunlap16 (1975) reported some characteristics of gifted children as 

high ability to generalize, to see relationships, to make logical associations 

and a strong desire to excel. The gifted children were also found to be 

inaccurate in arithmetic. 

The list of characteristics of exceptionally able children from the 

department of education and science , UK (Hoyle and Wilks,l7 1975) 

include superior powers of reasoning, of dealing with abstractions, of 

generalizing from specific facts, of seeing into relations and imaginations. 



Gifted children are superior in Mathematics particularly in Problem 

Solving . 

L'Abate and Curtis18 (1975) reported that gifted children have 

superior abilities and they learn at a faster pace and solve problems at a 

more mature level than their agemates do. 

Krutetskiil"l976) reported that by a comparatively early age, 

mathematically gifted children may have developed characteristics of 

mental activity as an ability to generalize mathematical material, a 

flexibility of mental processes, a striving to find the easiest and most 

economical ways to solve problems, an ability to remember generalized 

relation and reasoning schemes, curtailment of reasoning process and the 

formation of mathematical perception of the environment. 

Kopelman et al.20 (1977) based on their experience with gifted 

secondary students, provided a comprehensive list of characteristics of 

gifted children. Gifted students are found to be stimulated by problem 

solving approaches to learning, readily able to induce, deduce and to 

connect related ideas and are strongly and sincerely motivated toward 

learning and achieving in science. 

Vasantha" (1978) in a study on 70 boys and girls (who qualified the 

NCERT Science Talent Search Tests) found that 59 percent of the students 

have friends who want to be scientists. Physics and Mathematics were 

found to be the most preferred subjects and boys were interested in science 

but girls selected non science activities at their leisure time. Occupations 

with science bias and occupations where creative ability may find an 

expression were preferred by boys and girls. 



In an attempt to compare the gifted with non-gifted children, 

Freeman" (1979) found that very high level of intellectual ability was seen 

with extra ordinary good memories, concentration, lively creative activities, 

excellent school progress and a wide range of interests. 

Cropleyz-3 (1981) reported that gifted achievement depends on a 

combination of conventional abilities such as good memory, logical 

thinking, knowledge of facts, accuracy and creative abilities including 

generating ideas, recognizing alternative possibilities, seeing unexpected 

combination and having the courage to try the unusual (c.f. Cropley,1993). 

The most obvious characteristic of the gifted in mathematics is a 

propensity toward quantitative relationships and the use of numbers. They 

have advanced mental abilities, unusual ability to solve mathematical 

problems and are capable of abstract thinking (Consuegra,24 1982). 

John Hopkin University developed an accelerative Mathematics 

model in 1971 (Pratscher et al.25, 1982) and the study of mathematically 

precocious youth (SMPY) focussed to develop a systematic method of 

identification of able mathematics resoners, to study the aspects of that 

ability and to provide appropriate instruction to foster that talent. The 

study revealed the need to provide opportunity for gifted mathematics 

reasoners to pursue the study of mathematics beyond the boundaries of the 

regular school day. 

Winnie et a1.,'6 (1982) found that gifted pupils score more highly on 

academic self-esteem but get undifferentiated in social and physical 

domains. 



Sternberg and Davidsonz7 (1983) in their studies found that the gifted 

person sees, perceives, notes or ascertain some relations or essential 

element that the average person does not. More intelligent subjects did 

better on 'insight' problems than average students. Again it was found that 

gifted students 'spontaneously combine and integrate' relevant data to 

solve problems. (c.f. Shaughnessy, 1993). 

Nicholls and Miller (1984)ZQeported that high ability students often 

come to see themselves as competent and thereby have greater achievement 

motivation where as less able children often perceive themselves as low in 

ability and con~petence and suffer loss of achievement motivation. 

Sampat29 (1984) in a study on intellectually gifted children obtained 

that gifted children are profusely interested m reading on various subjects 

and interested in radio programmes and movies. 

Stanley30 (1984) linked motivation to gifted behaviour in the 

classroom by referring it to the 'academic hunger' of outstandingly able 

mathematics students. 

Studies done by Van Tassel31 (1985) revealed that acaden~ically 

talented children generally have high academic Self Concept and they show 

well developed and diversified interests that interweave with school subject 

preference and future study. 

According to Whitmore"' (1985) gifted behaviour is characterized by 

I-: - l-I--  -<.--L:--- 'i- -1 :-- J - -  -L:--- 
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rtsyiration of higk standard of acl-iieieil~ent and desire to excel. 



In an year long research study of 'supernormal' children in China, Zi- 

Xiu" (1985), identified five characteristics of 'supernormal child viz., strong 

cognitive interests and intellectual curiosity, concentrated attention and 

good memory; keen perception and power of observation; quick thinking, 

good comprehension and creativity and confidence, competitiveness and 

persistence. 

In a study conducted by Davidson3q1986) more intelligent students 

did better on 'insight' problems than average students and gifted children 

spontaneously selected and applied relevant information from insight 

problems. 

Walter and Gardners (1986) by studying famous musicians, 

exemplary mathematicians and artists found that "crystallizing 

experiences" dominated in music and prodigious achievement in 

mathematics but were less clear in the visual arts. By 'crystallizing 

experience' they means the phenomenon of blending or meshing of innate 

potential with a field of endeavour which is receptive to the particular skills 

and abilities of that individual. 

Exceptionally able pupils selected for study by Zha36 (1986) in China 

exhibited characteristics like curiosity, persistence and self-confidence 

In a study on 143 intellectually gifted (IQ greater than 130) and 

intellectually average students, Barrington and Hendricks37 (1988) found 

significant differences between average and gifted students in attitude 

toward being a scientist, usefulness of science and in knowledge of science. 



Miller-38 (1990) put forward some characteristics and behaviours that 

may yield important clues in discovering high mathematical talent. These 

are: 

l .  An unusually keen awareness of and intense curiosity about numeric 

information. 

2. An unusual quickness in learning, understanding and applying 

mathematical ideas. 

3. A high ability to think and work abstractly and the ability to see 

mathematical patterns and relationships. 

4. An unusual ability to think and work with mathematical problems in 

flexible, creative ways rather than in a stereotypic fashion. 

5. An unusual ability to transfer learning to new, untaught 

mathematical situation. 

He also provided a definition to Mathematically talented/ 

Mathematically gifted/highly able in Mathematics as students whose 

mathematics ability places them in the top two percent or three percent of 

the population. 

Monson and Fukui39 (1991) put forwarded some identifiable 

characteristics of gifted children for regular classroom teachers. The 

cognitive characteristics include ability to manipulate abstract symbol 

system and ability to generate original ideas and love to create. 

Intellectually gifted children are found to have high level of planning, 

problem solving and abstract thinking compared to their peers. 



Muir and Coyleq) (1991) examined group difference based on 

giftedness and achievement in acquisition and generalization of a strategy 

for solving verbal and figural analogies (N=162). Each of four groups 

differed significantly in analogy solving accuracy. The high achieving 

gifted were more spontaneously, frequently and successfully strategic, and 

were the only group to increase performance at distal transfer. 

Corne'll et n1.41 (1992) compared the academic achieven~ent, self- 

esteem and teacher ratings of 1,114 gifted 2nd and 3rd graders receiving 

one of 5 types of services for gifted - within regular classrooms, through 

pull-out resource rooms, ability grouping in separate classes, special 

schools or no program offerings. Relatively few differences in Self Concept 

was observed between the groups. 

Lubinski and Humphreys42 (1992) conducted a study on physical 

and medical correlates of n~athematical giftedness and of socio-economic 

privileges. The sample of the study consisted of 497 male and 508 females 

(who are gifted) and 647 males and 485 females (with high econon~ic status) 

in tenth grades. It was found that medical and physical well being to be 

more highly associated with mathematical giftedness than with socio- 

economic privileges. 

Boyd43 (1993) reviewing studies conducted in the area of giftedness 

summarized that, gifted adolescent males are performing much better in 

some aspects of mathematics than gifted girls. Contrary to earlier 

speculativn that the better performance of males is a result of their higher 

spatial abilities, it was shown that spatial abilities make only a minor 



contribution to mathematical performance, but mathematical reasoning 

seems much stronger in the gifted boys. 

Fredette and Hunter44 (1993) reported a case study of a visually 

gifted eight year old child which illustrates the problems that may be 

encountered in determining giftedness that is manifested largely through 

visual process and products. The child's IQ was just below that required 

for admission to the gifted program in his school. Even though he was 

admitted to the gifted program after retesting, his unique needs were not 

satisfied by the educational district. The characteristics of the child's 

giftedness in ability, personality traits and creativity were explored and the 

author~conclude that being identified as gifted does not end the problem for 

this child, whose g&edness lies outside the areas generally nurtured. 

Hoge and Renzulli" (1993) conducted a review in the area of 

giftedness to see whether the Self Concepts of gifted and non-gifted 

children differ and to explore the effects on Self Concept of labeling a child 

as gifted and placing the child in special programs. The authors arrived at 

the conclusion that studies indicate a generally higher academic Self 

Concept anlong gifted students. 

PyryF (1993) re-examined Oden's (1968) comparison of the 100 most 

and 100 least successful men in the "Genetic Studies of Genius of L.M. 

Terman et nl. (1925-59)" using three predictor variables - IQ,,amount of 

acceleration (AOA) and educational attainment (EA). Results indicated that 

each of the three variables contributed to the discrimination between the 

two groups of students. EA was the major discriminator, with AOA and IQ 

making small contributions to group discrimination. 



A qualitative research was conducted by Schack.17 (1993) to examine 

how a developmentally appropriate educational programme in the early 

years can affect the development of gifted children. The research was 

focused on a multi-age, multi-ability setting with partial implementation of 

a whole language program, a systematic writing process and with soms 

flexibility in grouping of students. Eleven teachers and approximately 260 

students in an upgraded primary school were involved in the study, with 

three first year and 30 second year students identified as gifted. The study 

found that gifted children followed a somewhat accelelerated curriculum. 

Teachers felt that there were definite social benefits to integrating the gifted 

and non-gifted students. The multi-age, multi-ability setting seemed to 

allow young students not identified as gifted to progress more rapidly than 

they might have in a traditional graded classroom, as they were exposed to 

higher level instruction. There was little evidence of the development of 

creative productivity or multiple intelligence other than linguistic and 

logical-mathematical. 

In an attempt to revise the profiles of children with superior 

intellectual ability, Wilkinsona (1993) found that bright students excelled in 

complex reasoning but were not different from average students in their 

sequential reasoning and visual-spatial perception. 

Caropreso and White49 (1994) compared the analogical reasoning 

performance of 55 gifted students with 53 non-identified students and 

found that gifted students outperformed non-identified students on the 

geometric analogy task. 



Gallagher and De-Lisis (1994) in a study with 25 male and 22 female 

high school students of high mathematical ability found that females were 

likely to use conventional problem solving strategies and the use of 

conventional strategies is associated with negative mathematical attitude. 

Interviews with teachers and teacher-completed questionnaires were 

used by Hunsaker51 (1994) to examine the interplay between personal and 

official conceptions of giftedness. The data showed that teachers saw 

giftedness as greatly varied but having creativity as the common 

characteristic. While selecting for gifted programs they focussed on 

classroom performance than creativity. 

Kranzler et n1.52 (1994) in their study found that gifted and non-gifted 

students differ not only in terms of the effectiveness of higher-order or 

metaprocess but also in terms of speed and efficiency of lower-order 

cogrutive process. 

Frame of reference theory (Developed by Marsh in 1990) which 

proclaims that students made both internal ability comparisons across 

academic domains and external ability comparisons relative to peers in 

determining academic self concept was validated by Williams and 

Montgomery53 (1994) on a sample of 103 academically able high school 

students of age 13 to 15 years. Path analysis was used and the influence of 

both internal comparisons across academic areas and external ability 

comparisons relative to peers in determining student's self concepts was 

verified. 

Shore et nl.54 (1994) reanalysed the initial data of Douer and Shore's 

study on the performance of 30 gifted children in solving water-jar 



problems by breaking an induced mental set. Gifted student's who failed to 

form the set made the most errors of any group and less accurate gifted 

children were found to be deficient in metacognitive knowledge. Gifted 

children was found to be not always outperforming others on cognitive 

tasks. 

In a study, Cornell et  (11.55 (1995) found that minority students 

identified for gifted programs scored significantly higher on achievement 

measures but not different in academic or social Self Concept. But white 

gifted program students scored significantly higher than non-gifted on 

acluevement and academic and social Self Concepts. 

Frasier et a1.56 (1995) identified ten attributes of giftedness in a study 

to explore the characteristics of giftedness in minority, language minority 

and economically disadvantaged student populations and to asses 

giftedness in these population. The study was conducted on a sample of 

262 individuals and the attributes identified are communication skills, 

imagination, creativity, humour, enquiry, insight, interests, memory, 

motivation, problem solving and reasoning. 

Hannath and Shore57 (1995) in their study on learning disabled-gifted 

children found that the use of metacognitive skills and knowledge is a 

factor in high levels of performance demonstrated by the academically 

gifted. 

Lea-wood58 (1995) examined the self-esteem of gifted and non-gifted 

Australian adoelscent girls. Eightyone gifted and 77 non-gifted student's 



enrolled in year 7, 8 and 9 in post primary schools completed the School 

Form of Coopersmith Self-Esteem Inventory. It was found that non-gifted 

girls were higher in both total and social self-esteem than the gifted girls. 

Luvisi59 (1995) in the final report of a three year project in Kentucky 

to assist teachers in creating an innovative learning environment for gifted 

and talented primary aged children, emphasized on maintaining or 

increasing students self esteem and increasing their creative thinking, 

critical thinking and Problem Solving skills. 

Diezmann and Wattersm (1996) in a case study of nine year old 

Australian f l ed  student analyzed his behaviour in light of theoretical 

model of grftedness. The described characteristics of gifted include ability 

to analyze, synthesize and evaluate newly acquired information and 

decontextualization skills in constructing solution to new problems. The 

recommended pull-out model for the child includes expanding 

experiences, establishing a social environment, cognitive apprenticeship, 

development of affect, cooperative groups and knowledge creation. 

In three experiments Jausovec61 (1996) studied the differences in EEG 

alpha Activity between 30 gifted and 30 average individuals. Higher alpha 

power during information processing displayed by gifted individuals was 

found to be derived from the non-use of many brain areas not required for 

the problems at hand. 

Jones and Day62 (1996) compared research findings on heightened 

cognitive flexibility in academically gifted children and similar flexibility in 

social intelligence. It was proposed that social-cognitive flexibility is an 
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important component of social-intelligence and speculated that a 

relationship exist between social problem solving and social giftedness. 

In a survey to examine educational aspirations and perception of 

school climate among gifted students at the Maine School of Science and 

Mathematics, Plucker et a1.63 (1996) found that high ability secondary 

students attending Magnet School have higher aspirations, than those of 

general-ability sample. It was also found that Magnet school students 

appear to perceive a school climate that is supportive and fosters 

achievement and aspirations to a greater extent than do general ability 

student attending traditional high schools. 

Khires-2 (1997) developed an SO1 model to differentiate between type 

of Nedness and the very highly gifted from the gifted. Greater variety of 

number of SO1 factors as relevant to the type of giftedness is used as a 

variable of type of grftedness in the model. The levels of giftedness are 

identified based on composite of 13 SO1 scores and intra-individual 

variation. 

Zental et a1.6 (1997) investigated the different characteristics of three 

boys with giftedness and found that giftedness did confer specific benefits 

related to talent (free reading, mental mathematics, social skills, memory, 

creativity) and to liking specific subject areas. 

In a study to explore the relationship between Mathematics and 

English achievement between Mathematics and verbal Self Concept by 

Zhang et a1.66 (1997) it was found that statistically significant difference 

exists in the correlation between Mathematics and verbal Self Concept. 



High correlation were found to exist between mathematics Self Concept 

and verbal Self Concept for gifted than for non-gifted students. 

Modi et al.67 (1998) in a paper presented at the Annual Meeting of the 

American Educational Research Association reported that the amount of 

independent reading, enrollment in academic programs, high educational 

aspirations and time spent on home work are associated with academic 

talent. 

In a study conducted by Freeman" (1999) on 24 musically precocious 

boys aged 10 to 14, it was found that all participants has had a crystallizing 

experience, defined as a dramatic event in a persons life that makes 

inherent giftedness manifest and that it had improved their Self Concept. 

Norman et al.69 (1999) compared the highly (N = 74) and moderately 

(N = 163) gifted adolescents on Self Concept, emotional autonomy and 

anxiety. Results indicated no sigruficant difference on Self Concept and 

adjustment. 

As the result of 25 years work on giftedness Renzulli~ (1999) 

developed the school wide enrichment model (SEM), the over all mission of 

which is to escalate the level and quality of learning experiences for any 

and all students capable of manifesting high levels of performance in any 

and all areas of curriculum. 

To have a comprehensive picture, the major findings of the studies 

reviewed are given in Table 1. 



TABLE 1 

Summary of the Major Findings of the Studies Reviewed 

S1. Author Year Characteristics of Gifted children 
No. 

1. Terman 1965 Healthy, well-rounded, committed, respon- 
sible and likable 

2. Carrol 1940 High ability to see relation, make association 
and adapt abstract principles to concrete 
situations; originality, earlier development of 
self criticism, initiative, independence in 
thinking and superior in traits like desire to 
know, desire to excel and power to learn. 

3. Bristow, et al. 

4. Cutts& 
Moseley 

1951 High degree of insight into problem, ability to 
generalize, ability to do mental tasks at a high 
degree of difficulty and the ability to do 
abstract thinking. 

1959 Ability to make generalization, abstract 
thinking, insight into problems, reasoning, 
problem solving, speed of learning and 
completing intellectual tasks, creative ability, 
persistence, wide range of interests, memory 
and curiosity. 

5. Terrnan & Oden 1959 More interested in 'abstract' subjects than 
practical subjects, likes active games, play 
with tools and machinery, likes the 
companionship of others and shows no 
abnormal fondness for study or for solitude 
and more masculine nature than non-gifted at 
certain age level. 

6. Martinson 

7. DeHaan 

8. Wilson 

1961 Mathematically gzfted children show unusual 
interest in number relations. 

1965 Motivation and ability are important 
determinant of achievement. 

1965 General mental ability, interest in science and 
unusual understanding in the area. 



9. Silver blank 

10. Dodson 

13. Hoyle & W i k  

14. L'Abate & 
Curtis 

16. Kopelman et al. 

17. Vasantha 

Mathematically talented students are less 
sociable than talented students in Enghsh 

Mathematically gifted are strong in 
blathematics, verbal and general reasoning, 
spatiai reasoning, ability to identdy critical 
elements and disregard irrelevant elements; 
divergent thinking low debilitating anxiety, 
high facilitating anxiety and a positive 
attitude towards Matheamtics. 

High intelligence, and divergent thinking, 
Mathematics and arts being the favorite 
subjects. 

High ability to generalize, to see relatio~wlups, 
to make logical associations, a strong desire to 
excel and inaccurate in arithmetic. 

Superior powers of reasoning, of dealing with 
relations and imagination, and problem 
solving. 

Have superior abilities and learn at a faster 
pace and solve problems at a more mature 
level. 

Develop characteristics of an abiliy to 
generalize mathematical material, a flexibility 
of mental process easiest and economical 
ways to solve problems, remember 
generalized relation and reasoning schemes, 
curtailment of reasoning process and 
formation of mathematical perception of the 
environment. 

Stimulated by problem solving approaches to 
learning, able to induce, deduce and to 
connect related ideas and motivated toward 
learning and achieving in science. 

Science interest is high for gfted boys than 
girls. They prefer occupatio~w with science 
bias and creativity based occupations. 



18. Freeman 

Pratscher et al. 

Winnie et al. 

Stemberg & 
Davidsoi~ 

Nicholls & 
Miller 

Sampat 

Stanley 

Van Tassel 

High level of intellectual ability with extrd 
ordinary good memories, concentration, lively 
creative activities, excellent school progress 
and a wide range of interests. 

Characterised by conventional abilities Eke 
good memory, logical thinking etc. and 
creative abilities like generating ideas, 
recognizing alternative possibilities etc. 

Mathematically f l e d  students show 
prope&ty towards quantitative relationships, 
use of numbers advanced menial abilities, 
unusual ability to solve mathematical 
problems m d  are cayale of abstract t l ~ i n g .  

Recommended to teach mathematics beyond 
the bo-mdaries of the regular school day. 

Better insight problem solving ability, and 
capable to spontaneously combine and 
integrate relevant data to solve problem. 

High academic self-esteem but not so in sa-ial 
and y l~ysical domains. 

High achievement motivation. 

Profusely interested in reading on various 
subjects and intrested in radio programmes 
and movies. 

High motivation or 'academic hunger'. 

High academic Self Concept, well develvped 
and diversigied interests. 

Highly creative behaviour in producing ideas, 
things and solutions, aspiration of high 
standard of achievement and desire to excel. 

Strong cognitive interests and intellectual 
curiosity, concentrated attention and good 
memory, keen perception and power of 
observation, quick thinking, good 
comprehension and creativity and confidence, 
competitiveness and persistence. 



30. Davidson 

31. Walter & 
Gardner 

32. Zha 

33. Barrington & 
Hendric ks 

34. Miller 

35. Monson & 
Fukui 

36. Muir & Coyle 

37. Corne'll et al. 

38. Lubinski& 
Humphreys 

39. Boyd 

40. Fredette & 
Hunter 

41. Hoge & 
Renzulli 

Better insight problem solving ability. 

'Crystalizing experiences' dominated in music 
and prodigious achievement in Mathematics. 

Curiosity, persistence and self-confidence. 

High attitude towards science. 

Keen awareness and intense curiosity about 
numeric information, quick in learning, 
understanding and applying Mathematical 
ideas, abstract thinking, flexible, creative 
thinking of solving mathematical problem, 
transferring of learning to unfamiliar 
situation. 

Ability to manipulate abstract symbol system, 
generate original ideas, high level of planning, 
problem solving and abstract thinking. 

High analogy solving ability with more 
spontaneous, frequent and successful 
strategy. 

Relatively few differences in Self Concept 
between grfted student receiving 5 types of 
services - within regular classrooms, through 
pull-out resource rooms, ability grouping in 
separate classes, special schools or no 
programme o f f e ~ g  . 

Medical and physical wellbeing. 

High mathematical reasoning makes &ted 
boys out perform f l ed  girls. 

High in ability, personality traits and 
creativity. 

Higher academic Sell Concept . 

Educational attainment, IQ and amount of 
acceleration as significant contributors to the 
discrimination of least and most successful 
men in the "Genetic studies of Genius." 



43. Schack 

44. Wilkinson 

45. Caropreso & 1994 
White 

46. Gallaghes & De- 1994 
Lisi 

47. Hunsaker 1994 

48. Kranzler et al. 1994 

49. Williams& 
Mehtgomery 

50. Shore et al. 

51. Cornell et al. 

52. Frasier et al. 

53. Hannath & 
Shore 

Multi-age, multi-ability setting helped to 
develop linguistic and logical-mathematical 
creativity. 

Gifted students excel in complex reasoning 
but not different in sequential reasoning and 
visual-spatial perception. 

High level performance in geometric analogy 
task. 

Highly able girls in mathematics used 
conventional Problem Solving strategies and 
this is associated with negative mathematical 
attitude. 

Teachers consider creativity as the common 
characteristic of varied types of giftedness. 

Highly effective in higher-order cognitive 
process and have high speed and efficiency in 
lower-order cognitive processes. 

Internal comparisons across academic areas 
and external ability comparisons relative to 
peess determines Self Concepts of 
academically able students. 

Gifted students not always out perform others 
on cognitive tasks. 

Minority gifted students have high 
ahievement scores but not in academic or 
social self concept. Clrhite gifted students 
scored significantly higher than non-gifted on 
achievement and academic and social Self 
Concepts. 

High in communication skills, imagination, 
creativity, humour, enquiry, insight, interests, 
memory, motivation, problem solving and 
reasoning. 

Use meta cognitive skills and knowledge. 



56. Diezmann & 
Watters 

57. Jausovec 

58. Jones & Day 

59. Plucker et al. 

62. Zhang et al. 

63. Modi et al. 

1995 Non-gifted girls have high total and social self 
esteem than gifted girls (Self-estem was 
measured using school form of Cooper Smith 
self-esteem Inventory). 

1995 High in self-esteem, creative thinking, critical 
thinking and problem solving skills. 

1996 Ability to analyze, synthesize and evaluate 
newly acquired information and 
decontextualisation skills in constructing 
solution to new problems. 

1996 Higher alpha power during information 
processing. 

1996 Social problem solving. 

1996 Express high aspiration and perceive the 
school climate as supportive and fostering 
achievement and aspirations. 

1997 An SO1 model was developed to idenhfy the 
type of giftedness and the highly grfted from 
the gfted students. 

1997 Free reading, mental mathematics, social 
skills, memory creativity and like specific 
subject areas. 

1997 Mathematics and verbal Self Concept are 
highly related for gifted students. 

1998 The amount of independent reading, 
enrollment in academic programs, high 
educational aspirations and time spent on 
home work are associated with academic 
talent. 

64. Freeman 1999 Self Concepts of musically precocious 
chddren were improved by their crytallizing 
experiences. 

65. Reneulli . .. 1999 Developed school wide enrichment model 
(SEM) to escalate the level and quality of 
learning experiences of talented children. 



Conclusion 

Further review of the studies in the area of giftedness thus enabled 

the investigator to conclude that: 

1. Most of the works done in the area of giftedness are western. Only 

very few studies are reported in the Indian context. 

The Survey of Educational Research in India reports that the first 

study on giftedness in India was appeared only in the second half of 1960's. 

The education of gifted children is a neglected one and this may be because 

of the special cultural and economical background of the Indian population 

and the policies by the Government like universalization of education. 

Recently the picture has changed and enriching of gifted is the "Mantra" of 

educationists. The W E 7 0  (1986) thus has stressed that with the large 

investment in education and the demand for talent and excellence for 

securing a quality of life, this condition can not be allowed to continue. 

2. The area of Mathematical fledness and the allied factors is less 

tackled one. 

3. Theoretical and practical works on giftedness point out several 

characteristics of gdted children mainly of cognitive and affective 

nature. 

In this context, the present study of Mathematical Giftedness and the 

contributing variables is a worthwhile one hoping that the results of the 

study will contribute much both to theory and practice in education. 
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'Methodology of a study is the totality of the procedures 

followed by the investigator to make it scientific and valid to the extent 

possible. As such it is very crucial that the success of any research depends 

on the method adopted and the tools and techniques employed for data 

collection and analyses. 

The decision of the method to be employed depends on the nature of 

the problem and the kind of data needed for its solution. The major 

objective of the present study is to find out the psychological variables, the 

presence or absence of which contribute sigruficantly to mathematical 

giftedness. This suggest that the design of study is to be 'Ex Post Facto'. Ex 

Post Facto Research is a systematic, empirical inquiry in which the 

researcher . does not manipulate any variable; the variables occur in the 

setting and the researcher attempts to determine the relationship and effects 

occurring between the variables. 

The method followed for the study is described under the major 

headings viz., 

1. Variables 

2. Objectives 

3. Hypotheses 



4. Tools used 

5. Sample selection 

6. Data collection, scoring and consolidation 

7. Statistical Techniques used for analyses. 

3.1 VARIABLES 

As the study is an 'Ex Post Facto' research, two types of variables, 

criterion and predictor variables are involved in the study. The major 

objective of the study is to findout the psychological variables, the presence 

or absence of which contribute to Mathematical giftedness and hence the 

study is designed with Mathematical giftedness as the criterion variable 

and a select set of psychological variables as predictor variables. 

3.1.1. Criterion Variable 

The criterion variable for the study is 'Mathematical Giftedness'of 

secondary school pupils. For the study 'Mathematical Giftedness' is 

assumed as having the presence of higher mathematical abilities and a good 

level of mathematical creativity. A student is considered as Mathematically 

Gifted if he/she secures 70 percent or above marks in the Test of 

Mathematical Abilities and a very high score (greater thanx + o) in the Test 

of Mathematical Creativity. 

3.1.2. Predictor Variables 

Theoretical as well as empirical literature in the area of giftedness 

suggests that certain psychological and non-psychological characteristics 



differentiate the gifted children from non-gifted. Some of such 

psychological characteristics according to educational investigators are 

Motivation, Self Concept, Anxiety, and Attitude. The non-psychological 

characteristics are physiological and environn~ental factors, not considered 

for the study. 

In the present study the investigator selected the predictor variables 

as some prominent psychological characteristics of Mathematics domain 

which may contribute to Mathematical Giftedness. 

The history of Mathematicians divulged that majority of them are 

men implying that Mathematics is a masculine subject. But Mathematics 

itself is delighted as the 'Queen of Sciences'. Again in the realm of human 

beings, those who have extraordinary capabilities show a different 

behaviour pattern in which they are concerned primarily with things within 

the self, with their own thoughts and feelings rather than with the external 

envirom~ent. Hence the investigator selected two other psychological 

constructs 'Introversion' and 'Masculinity' as predictor variables which can 

throw light into the existing belief with respect to Mathematical giftedness. 

Thus the predictor variables selected for the study were 

1. Problem Solving Ability in Mathematics 

2. Abstract Reasoning 

3. Achievement Motivation in Mathematics 

4. Mathematics Interest 

5. Attitude towards Mathematics 

6. Self Concept in Mathematics 



7. Mathematics Anxiety 

8. Introversion and 

9. Masculinity 

3.2. OBJECTIVES 

The major objective of the study was "to find out the psychological 

variables, the presence or absence of which contribute significantly to 

Mathematical Giftedness". The objectives set forth, the testing or 

procedures implied in which will lead to the answering of the major 

objective are the following. 

i. To compare Mathematically Gifted and Non-gifted pupils for each of 

the select psychological variables and to decide the variables for 

which the two groups sigruficantly differ and hence may contribute 

to Mathematical Giftedness. 

ii. To test whether Mathematical Giftedness is dependent on the select 

psychological variables so that the dependent predictor variables can 

be considered as the contributing variables. 

iii. To test whether Mathematically Gifted and Non-gifted pupils can be 

sigruficantly discriminated by a linear combination of the select 

psychological variables and to decide the relative importance of such 

variables as contributors to Mathematical Giftedness. 

iv. To derive the psychological factor structures of Mathematically 

Gifted and Non-gifted pupils and to decide the contributing variables 

by the presence or absence of the variables having highly sigruficant 



factor loadings in the factor with the highest percent of variance or 

eigen value. 

v. To compare the psychological factor structures of Mathematically 

Gifted and Non-gifted pupils in terms of 

a) number of factors 

b) presence or absence of the variables in the factor and 

c) percent of variance accounted for by each factor 

and to decide whether the factor structures of the two groups are different 

or not. 

3.3. HYPOTHESES 

To bringout the theory in a vivid manner, any research work should 

highlight a testable educated guesswork which provide structure to the 

study. The clique of the present study is the hypothesis that 'each select 

predictor variable will be a sigruficant contributor of Mathematical 

~iftedness! This major hypothesis was tested by testing the following ones. 

1. Mathematically Gifted and Non-gifted groups are significantly 

different in the case of each psychological variable selected. 

2. Mathematical Giftedness is sigdicantly dependent on each of the 

select psychological variables. 

3. Mathematically Gifted and Non-gifted groups can be significantly 

discriminated by means of a single linear function of the select 

psychological variables. 



4. The psychological factor structure of Mathematically Gifted and 

Non-gifted pupils are significantly different in terms of 

a) number of factors 

b) presence or absence of variables in the factor and 

c) percent of variance accounted for by each factor. 

3.4. TOOLS USED 

A broad spectrum of phenomena is often covered by researches in 

education and hence a variety of variables are to be measured. What is 

measured and how is measured are very specific to the study. The 

investigator has to take decision about the tools or devices to be used for 

measuring variables which is an important step in the conduct of the study. 

For the present study, the data needed were collected using the tools 

listed below 

Test of Mathematical Abilities (Sumangala & Malini, 1995) 

Test of Mathematical Creativity (Sumangala, 1993) 

Test of Abstract Reasoning (Sumangala & Malini, 1993) 

Scale of Attitude towards Mathematics (Sumangala & S m y  1987) 

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

Scale of Mathematics Anxiety (Sumangala & Malini, 1993) 

The Kerala Introversion - Extraversion Scale (Nair, 1976) 

The Kerala Masculinity- Femininity Scale (Nair, 1979) 

Test of problem Solving Ability in Mathematics 

Scale of ~chievement Motivation in Mathematics 

Mathematics Interest Inventory 



Each tool is described below for details like the variable it measures, 

general nature, mode of responding, scoring procedure and the 

psychometric properties like reliability and validity. 

3.4.1. Test of Mathematical Abilities (Sumangala & Malini, 1995) 

This test for secondary school pupils of Kerala was developed by 

Sumangala and Malini in 1995 conceiving Mathematical ability as a 

combination of five basic abilities in the working of Mathematical problems 

with ease and accuracy. The five abilities considered are Reversibility, 

Generalization, Curtailment, Flexibility and Information gathering. Each 

ability is measured by the test and the test has five subtests (each for each 

ability) with 62 questions altogether. The time limit for the whole test to 

answer is 60 minutes. 

Eventhough the test contains five subtests the investigator used only 

four of these viz., I, 11, 111, and V. Subtest IV which measure flexibility of 

thinking while solving mathematical problems was eliminated as it is a 

major component of Mathematical Creativity which was measured using a 

separate tool,viz., 'Test of Mathematical Creativity', the component abilities 

measured being fluency, flexibility, and originality. 

The select subtests are described below: 

3. 4.1. I .  Subtest L Reversibility 

This subtest is intended to measure the ability of the pupils to 

restructure the direction of a mental process. That is to change from a 

direct to a reverse train of thought. 



There are 19 objective type test items under this subtest and the 

student has to respond to the items by writing the answers in the separate 

answersheet provided. 

Sample item: If you get 2 when +9 is added to -7, what will you get 

when 9 is subtracted from 2 ? 

3.4.1.1.1. Scoring procedure: As all the test items are of objective type the 

scoring scheme is, 'one score for every correct answer and zero score for 

every incorrect answer'. 

3. e 1.2. Subtest II. Generalization 

This subtest is to measure the ability of pupils to make generalization 

from given particular cases. Under each item, three particular cases are 

given. Student is to understand the similarities and differences in the three 

cases provided and then write the generalized form. 

There are 14 items in this test and all are objective type 

Sample item: If 10 = 1,2 = 1 , 3  = 1, then no = ---- 

3. 4.1. 2. l. Scoring Procedure: The scoring scheme is 'one score for every 

correct answer and zero score for every incorrect answer'. 

3.4.1.3.  Subtest III. Curtailment 

Curtailment means the ability of shortening the Mathematical 

process in reaching the solution which can be recalled and explained in 

details upon request. Curtailment is a major construct of mathematical 



abilities as it reduces the normal time required for ordinary solution. To 

measure this, problems are given demanding solution by writing 

statements or steps where each statement indicates the mental process 

undergone. Subjects have to reach the solution by means of minimum 

number of steps possible by them. The less the number of steps for 

reaching the correct answer, the better is considered in the ability for 

curtailment. 

There are seven items in this subtest. 

Sample item: l / a  = 16,l/ b = 7. Find the value of (b-a)/ab. 

3. 4. 1. 3. 1. Scoring Procedure: Scoring of this subtest is based on the 

number of steps used for solving the problem correctly. The scoring 

scheme is, 'One score for every reduced or curtailed step, if the answer is 

correct'. 

3.4.1.4. Subtest V Information gathering 

The ability to discover the mathematical structure of a given problem 

is measured by this subtest. Two types of problems are used for this - 
problems with essential information missing and problems with super 

fluous information. 

There are 15 items in this subtest. Each item (problem) is followed by 

four or five questions. Student is to respond to these questions. For this he 

has to analyse the problem and to recall many of the previously learned 

matters. 



Sample item: If the side of a square is 4 cm and the length of its diagonal is 

4 42 cm. What will be the area of the square ? 

Qns: a. What is the formula for finding the area of the square? 

b. What are given in this problem for finding the area ? 

c. In the given details, is there any unnecessary information for 

finding the area? 

d. What is the area of the square? 

3.4.1.4.1. Scoring Procedure: One score for each correct response of each 

question of a test item, so that the total possible score of a test item is four 

or five according to the number of questions in that item. 

The test is presented as Appendix I. 

3. 4. 1.5. Reliability 

Test - retest reliability coefficients estimated of the total test and of 

the subtests I, 11, 111, and V are 0.680, 0.510, 0.370, 0.470, and 0.340 

respectively (N = 30 with a period of three weeks between administrations). 

This imply that the test is reasonably reliable. 

The standard error of measurement of the test was calculated by the 

formula SEr = 0.432k, k being the number of items. SEr was found to be 

3.400. This small value of SEr suggests that the test is reliable for measuring 

Mathematical Abilities. 



3. 4. 1. 6. Validity 

The test can be said to possess construct validity as it is developed 

based on theories of Mathematical Abilities described in Krutetskii's 'The 

Psychology of Mathematical Abilities in School Children'. 

Construct validity of the test was examined empirically by setting 

two hypotheses viz., 

1. The measures of the test will be positively related to the measures of 

a standardized Achievement test in Mathematics. 

2. The measures of the test will be positively related to measures of a 

standardized Aptitude test in Mathematics. 

The hypotheses were found to be confirmed as the correlation 

coefficients obtained were 0.670 and 0.690 respectively which are high and 

sigruficant at 0.01 level. 

3.4.2. Test of Mathematical Creativity (Sumangala, 1993) 

This test measures the extent of creative ability of secondary school 

pupils in solving Mathematical problems. It measures the ability of pupils 

to think originally and flexibly while learning and doing Mathematics. 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 and is to be responded in 32 

minutes. 



Example of a test item: Write as many numbers as possible so that 

the sums of the digits is '7'. 

Students are expected to write as many numbers as possible within 

the time limit prescribed for the item. 

The test is given as Appendix 11. 

3. 4. 2. 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 receive three 

scores and the sum of the three scores.for all the items of the test is taken as 

the total creativity score of a subject. 

For scoring, fluency stands for the number of relevant, rational 

responses (excluding those repeated in an identical form). One score is 

assigned for each such rational responses. 

Flexibility refers to the number of relevant categories in which the 

responses to an item falls (The nature of categories may vary from item to 

item). The responses are classified into categories and one score is assigned 

for 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 the Table 2. 



TABLE 2 

Scoring Scheme of Originality 

Grouping in terms of uncommonness of 
responses I %Ore I 

Responses given by less than one percent in the 
sample 

Responses given by one to two percent in the 
sample 

Responses given by two to four percent in the 
sample 

Responses given by four to seven percent in the 
sample 

Responses given by seven to 12 percent in the 
sample 

Resonses given by more than 12 percent in the 
sample 

3. 4. 2. 2. Reliability 

Test - retest reliability of the test is 0.770 (N = 35) and Cronbach 

Alpha - coefficient of reliability is 0.765 (N = 100) which implies that the test 

is highly reliable. 

3. 4. 2. 3. Validity 

Validity of the test was estimated empirically by estimating its 

correlation coefficient with school examination marks in Mathematics as the 

external criterion. This coefficient was found to be 0.620 for N = 40. Hence 

the test has criterion validity. 



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

This test is a subtest of the 'Test of Mathematics Aptitude' developed 

and standardized by Sumangala and Malini (1993). 

Test of Abstract Reasoning consists of three types of tests viz., 

Analogy, Series and Classification, which often forms part of intelligence 

testing. In these items, students are to find the answers by reasoning rather 

than by rote memory. 

Example of items: 

1. (Analogy) 

2. (Series) 
Qn. 

3. (Classification) 

In the first type of items, that is in Analogy type, the subject has to 

" select the correct pattern from the five choices given for the missing figure. 

In series type items the respondent has to select the next figure on the 

series, from the four choices given. In classification type, the subject has to 

identd-y the one that is different from other four. 



The test includes 15 items, four on Analogy, five on Series and six on 

Classification. The time limit set for the test is eight minutes. 

The test is presented as Appendix 111. 

3. 4.3. 1. Scoring procedure 

As all the items are of objective type the scoring scheme is to give one 

score for each correct answer and a zero score for an incorrect one. 

3. 4.3. 2. Reliability 

Reliability of 'Test of Abstract. Reasoning' was estimated by the 

investigator using test - retest method with an interval of three weeks 

between administrations. The reliability coefficient obtained is 0.733 

(N = 40) suggesting that the test is a reliable one. 

3. 4.3. 3. Validity 

The criterion related validity of the test 'Test of Abstract Reasoning' 

was established by the investigator by correlating the scores on the test with 

the scores on a standardized Achievement test in Mathematics. The 

validity coefficient obtained is 0.680 (N = 40) which shows that the test is 

valid. 



3.4.4. Scale of Attitude towards Mathematics (Sumangala and Sunny, 

1987) 

This is a five-point Likert type attitude scale, having 30 items 

consisting of equal number of positive and negative statements. The items 

were prepared based on the following seven affective components of 

Mathematics. 

i. Value of Mathematics in society 

ii. Awareness of oneself in dealing with Mathematics 

iii. Motivation in Mathematics 

iv. Anxiety towards Mathematics 

v. Perception of Mathematics teachers 

vi. Enjoyment in Mathematics and 

vii. Universalism of Mathematics 

Example: Achievements due to the advancement of mathematics are 

beneficial to society. 

The scale is presented as Appendix IV. 

3.4.4.1. Scoring procedure: 

For a positive statement allot scores 5, 4, 3, 2 and l respectively to 

responses Strongly agree, Agree, Undecided, Disagree, and Strongly 

Disagree. 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. 4. 4. 2. Reliability 

Reliability coefficients of the scale, computed by test-retest method is 

0.725. This suggests that the scale is highly reliable to measure the attitude 

of pupils towards Mathematics. 

3. 4. 4. 3. Validity 

In establishing the validity, the external criterion taken is the scores 

obtained in a standardized Achievement test with the assumption that 

Achievement and Attitude are correlated. The coefficient of correlation is 

0.600, indicating that the scale is a valid one to measure the attitude 

towards Mathematics of secondary school pupils. 

3.4.5. Scale of Self Concept in Mathematics (Sumangala and Malini, 

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 weakness as a student of Mathematics. 

The scale is in the form of Likert's Attitude scale and consists of 24 

statements - 18 positive and six negative. 

Example: I always stand first in mathematics examinations. 

The scale is given as Appendix V. 



3. 4. 5. l. 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 scoring scheme accepted for the scale is 

as follows. For positive statements assign scores 5, 4, 3, 2, and 1 and for 

negative statement 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. 4. 5. 2. Reliability 

Reliability of the scale was established by both test - retest method 

and by Cronbach's alpha coefficient. The indices are respectively 0.823 (N = 

35) and 0.812 (N = 100) which suggests that the scale is highly reliable. 

3. 4.5. 3. Validity 

Construct validity of the scale was examined by setting hypotheses 

viz., 

i. The measures of the scale will discriminate sigruficantly between 

groups like High - Achievers in Mathematics and Low - Achievers in 

Mathematics. 

ii. The measures of the scale will be sigruficantly and positively related 

to measures of the scale of Attitude towards Mathematics. 

iii. The measures of the scale will be significantly and positively related 

to measures of Mathematics Aptitude. 



On testing, using a sample of 30 students the values obtained are 

37.362, 0.668 and 0.600 respectively which shows that the three hypotheses 

are confirmed. 

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 0.730 (N = 

40). 

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

This scale is in the form of a five point Likert type Attitude scale and 

is intended to measure the extent of fear or the feeling of apprehension in 

working with Mathematics on the assumption that a feeling of 

apprehension would possibly spur a student into working hard and hence 

improve his/her performance (Anxiety in this case is facilitating). If the 

apprehension is so intense that normal reasoning process is inhibited, then 

it is fear and hence debilitating anxiety. 

This scale consists of 29 statements measuring both debilitating and 

facilitating anxiety. 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). 

Example: I feel upset if I do not follow reading mathematics lessons. 

The scale is presented as Appendix VI. 



3. 4. 6 .1.  Scoring Procedure: 

For a debilitating anxiety item, the scores assigned are 5,4,3,2 and 1 

and for a facilitating anxiety item, scores assigned are 1, 2, 3, 4 and 5 for 

responses SA, A, U, D and SD respectively. The sum of the scores for all the 

statements gives the total score on the scale. 

3. 4. 6. 2. Reliability 

The test- retest reliability coefficient is 0.860 (N = 35). Reliability 

estimated by Cronbach's Alpha coefficient is 0.796 (N = 100). 

3. 4, 6. 3. Validity 

The statement of the scale were phrased in the least ambiguous way 

and hence wording of the statement will suggest that, the scale is a good 

measure of Mathematics Anxiety. So it can be said that the scale has face 

validity. 

Construct validity of the scale was examined by testing the following 

hypotheses viz., 

i. The measure of the scale will discriminate sigruficantly between high 

and low achievers in Mathematics. 

. . 
11. The measures of the scale will be negatively related to measures of 

the scale of Self Concept in Mathematics. 

By testing, using a sample of 30 students the above two hypotheses 

were found confirmed. (t-value 38.207 and r = -0.632). 



Validity of the scale was estimated empirically by comparing the 

scores on the scale with the scores of Kerala Examination Anxiety scale 

(Nair,19762 and by correlating with Achievement scores in Mathematics. 

The correlation coefficients obtained are 0.571 and -0.638 (N = 40) 

respectively. 

3.4.7. The Kerala Introversion - Extraversion Scale (Nair, 1976) 
L 

The variable 'Introversion' was measured using the scale developed 

by Nair in 1976. The scale is based on the well known scales like 'Freyd - 

Heidbreders Introversion - Extraversion test, the Berneutes Personality 

Inventory, the Maudeley Personality Inventory, Mayers - Briggs Type 

Indicator etc. 

The introverted behaviour is measured through behavioural patterns 

indicating thinking inwardly, reflectiveness, observant nature, 

meditativeness and philosophically inclined, being poised and serious 

minded, persistence and ability to control oneself. The extraversion 

dimension is measured through the presence of behaviour like interest in 

overt activity, mental disconcertedness, happy-go-lucky disposition and 

impulsive reactions. 

The scale consists of 30 statements among which fifteen indicate 

introvert behaviour and the other fifteen items indicate extravert behaviour. 

Each statement can be responded in three ways Agree(A), Undecided (U), 

and Disagree (D). 



Example of test items: 

1) Very often you find yourself acting before thinking about what you 

are doing. (Extraversion) 

2) You like to evaluate your past actions carefully (Introversion). 

The scale is given as Appendix VII. 

3.4.  7.1. Scoring procedure: 

The scale can be scored either for introversion or for extraversion. 

For the present study, the scale is scored for 'introversion' by scoring the 

responses as given below: 

Positive scoring (+l for response of 'Agree') is given for an 

introversion item and negative scoring (-1 for an 'Agree' response) is given 

for an extraversion item. 

3. 4. 7.2. Reliability 

The reliability of the scale was established by test-retest method. The 

test-retest reliability coefficient reported in the test manual is 0.810 for a 

sample of 105 students with an interval of one month. 

Since the scale was developed few years back, the investigator 

estimated the reliability of the scale by test-retest method using a sample of 

70 pupils, the interval between the two administrations being three weeks. 

Obtained value is 0.750 which implies that the scale is still reliable. 



3. 4. 7. 3. Validity 

The scale has construct validity as it was developed based on the 

models of the well-known personality scales of Introversion-Extraversion. 

The concurrent validity of the scale estimated against the 'extraversion 

scale' of the Bernreuter Personality Inventory is 0.730. Hence the scale is a 

valid one. 

3.4.8. The Kerala Masculinity - Femininity Scale (Nair, 1979) 

The psychological construct 'Masculinity - Femininity', a personality 

component, was measured using 'The Kerala Masculinity - Femininity 

Scale' prepared and standardized by Nair (1979). The scale is based on the 

items of some personality tests like Guilford - Zimmerman Temperament 

Survey, adapted for use in Indian culture. 

The scale measures aspects like masculinity of emotions, interests, 

preferences, mode of reacting to familiar situations etc. The scale consists 

of thirty statements among which fifteen items indicate masculine 

behaviour and the remaining fifteen items indicate feminine behaviour, 

Each statement has three responses Agree(A), Undecided (U) and Disagree 

(D), 

Example of items: 

l? You don't mind sitting in a room full of disarranged things 

(Masculine). 

2) The sight of blood always gives you a scare (Feminine). 

The scale is given as Appendix VIII. 



3.4. 8.1. Scoring procedure 

The scale can be used to measure feminine as well as masculine traits 

depending upon the scoring scheme adopted. In the present study, the 

scale was scored for masculinity. Hence positive scoring (+l for agree 

responses) is given for a masculine item and a negative scoring (-1 for agree 

response) is given for feminine items. 

3. 4. 8. 2. Reliability 

As reported in the test manual, the test - retest reliability coefficient 

of the scale is 0.830 ( Using a sample of 115 secondary school pupils). 

As the scale was prepared and standardised in seventies, the test- 

retest reliability of the scale was re-estimated by the present investigator on 

a sample of seventy secondary school pupils with an interval of three 

weeks. The reliability coefficient so obtained is 0.780 which indicates that 

the scale is satisfactorily reliable to the present population also. 

3. 4. 8. 3. Validity 

The scale has reasonable construct validity as it has been developed 

by adapting items of the established scale like Guilford-Zimmern~an 

Temperament survey and considering the theoretical basis. Further, 

concurrent validity was ensured by correlating masculinity scores of the 

scale with that of the adapted version of the Masculinity scale of the 

Guilford - Zimmerman Temperament survey. The correlation coefficient 



obtained was 0.660for a group of eightyfive college students indicating that 

the tool is sufficiently valid to measure the trait Masculinity of secondary 

school pupils. 

3.4.9. Test of Problem Solving Ability in Mathematics 

This test was developed and standardized by the investigator 

together with the supervising teacher, to measure the 'Problem Solving 

ability in Mathematics' of secondary school pupils. 

Problem solving ability in Mathematics is the ability to arrive at 

solutions which involve the use of Mathematics. To solve a problem, the 

student must draw upon previously learned piece of knowledge, skills and 

understandings in new situations. 

Problem solving is a higher-order ability requiring abilities like 

Analysis, Synthesis, and Evaluation. It qualifies as the ultimate justification 

for teaching Mathematics, yet it is hardest to teach and often the most 

neglected part of the Mathematics curriculum. Knowledge, basic skills and 

understanding are important components of Mathematics learning, but 

ultimately a student learns Mathematics in order to solve a great variety of 

problems. 

The standard definition of a 'Problem' given in the Webster's New 

Collegiate Dictionary' (1975) is 'a question raised for inquiry, consideration 

or solution .... a source of perplexi ty....' The working definition set for the 

preparation of the test is that a 'Problem' is a perplexing question which can 

often be attacked in several ways and can be solved using Mathematics. 



'Perplexing' implies that the question is of some interest and that the 

student will accept it. If a reader is not interested in a problem, it is not 

perplexing. A problem is perplexing in relation to person and time. 

The characteristics of a problem for a student are : 

i. It is a question or a situation. 

ii. It is accepted by the student. 

iii. When a problem is presented, there is some challenge so that the 

solution is not immediate. 

iv. Often there will be several different ways for shtdents to attack the 

problem. 

Problems in Mathematics include Insight problems, Work problems, 

Real life problems, Number theory problems, Age problems, Proofs, 

Motion problems and Abstract problems. 

The draft test contains 35 items under three parts, Part I, Part I1 and 

Part 111. Part I contains 25 multiple choice items, Part I1 five items as faulty 

proofs, and Part 111 contains five questions of descriptive type. 

The draft test is given as Appendix IX. 

3 .4 .9 .1 .  Standardization of the tool 

Items for the final test were selected on the basis of items analysis. 

For this purpose, the draft test was administered to a sample of 100 

secondary school pupils selected by stratified sampling method. 



As the test is a power test, only discrimination power of the items 

was estimated and considered for the selection of items to Part I and Part I1 

of the final test. 

The discriminator power of each item under Part I and Part I1 was 

calculated using Ebel's formula, viz., Dp = (U-L)/N, where U is the number 

of correct responses in the upper group, L the number of correct responses 

in the Lower group and N the number of pupils in each group. The upper 

and Lower groups were identified using the 27 percent cut off to the scores 

of the Problem Solving Ability in Mathematics. 

Eventhough 0.400 is the minimum index of satisfactory 

discrimination power, the investigator set the minimum as 0.285 to get 

desired number of test item in the final test. 

Part I11 contains five descriptive type items and hence Pearson's 'r' 

was calculated for each test item with the total score of the test and hence 

this index was treated as the criteria for item selection to the final test. All 

items were selected for the final test, as the correlation coefficients obtained 

were highly sigruficant (at 0.01 level). 

The indices of discrimination power obtained for Part I and Part I1 

and the correlation coefficients for Part I11 are presented as Appendix X. 

The final test contains 26 items, 19 under Part I, two under Part I1 and 

five under Part 111. 



Example of test Items: 

1. 2a + 2b + 5c = 9 If c=l what is a+b+c. (Part I) 

Ans.: A. 8 B. 4 C. 3 D. 2 

2. 1. 25-25~0 
. . 
11. 5-5 =o 

iii. 25-25/5-5=0 

iv. 5'-52/ 5 - 5 = 0  

v. (5+5)(5-5)/5-5=0 

5 + 5 = 0  

i.e. 10 = 0 

Find out the step at which error is committed first (Part 11). 

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. (Part 111) 

The final test is furnished as Appendix XI. 

3. 4. 9.2. Scoring procedure 

In part I the student has to select the correct answer from the four 

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 answer and zero score for 

every incorrect one, providing a maximum score of 19 under part I. 

In part 11, as the student has to detect the step at which mistake is 

taken 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 predetermined to 

make the scoring objective and for each value point, one score is assigned 

giving a maximum score of 10 for part 111. 

The total score on the test of an individual is the sum of the scores 

obtained under part I, part 11, and part 111. 

3. 4. 9. 3. 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 0.760, indicating that the test is 

satisfactorily reliable. 

3. 4. 9. 4. 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. 

The correlation coefficient obtained is 0.58Oindicating that the test is valid. 



3.4.10. Scale of Achievement Motivation in Mathematics 

This scale is developed by the investigator together with supervising 

teacher, to measure the striving of secondary school pupils to attain 

expected goals by learning mathematics. The scale is a three point one 

prepared in the model of Scale of Achievement Motivation developed by 

Pillai and Salimkumar* (1995). The draft scale consists of 51 statements on 

seven constructs viz., Work ethic, Acquisitiveness, Dominance, Pursuit of 

excellence, Competitiveness, Status aspiration.; and Mastery. 

Details of the constructs incorporated in the scale are as follows. 

3.4.10.1. Work ethic 

Work ethic is considered as the desire to work hard and excel in 

Mathematics and is based on the reinforcement in the performance itself. 

Example: I like to do Mathematical problems which others can not. 

3. 4.10. 2. Pursuit of excellence 

Pursuit of excellence is the competition with a standard of excellence 

and is the reward obtained by making the best performance in 

Mathematics. 

Example: I am satisfied by my excellence in Mathematics. 



3.4.10. 3. Status aspiration 

The desire to be a dominant member or leader among other students 

is incorporated under status aspiration. It is the reinforcement in climbing 

the social status hierarchy. 

Example: Others should consider me as a model in Mathematics learning. 

3. 4. 20. 4. Competitiveness 

It is the satisfaction obtained while competing with others. 

Example: I like to compete with students who are capable in Mathematics. 

3. 4.10. 5. Acquisitiveness 

Motivation based on the reinforcing properties of position or 

possession attained by the individual is considered as acquisitiveness. 

Example: I desire to be accepted in my mathematics class. 

3. 4. 10. 6. Mastery 

Mastery is the satisfaction obtained when succeeding in the study of 

difficult matters. 

Example: I feel satisfaction when I am successful in completing difficult 

mathematical tasks. 



3.4.10.  7. Dominance 

It includes desire to lead or to take initiative or to become a dominant 

member of the group. 

Example: I am the leader in all mathematical activities. 

The draft scale is appended as Appendix XII. 

3.4.10.8.  Scoringprocedure 

Students are to respond to the statements of the scale in any of the 

three ways viz., Always (A), Sometimes (B), and Never (C). For a positive 

statement the scores are three, two, and one and for a negative statement 

the scores to be assigned are one, two, and three respectively for responses 

Always (A), Sometimes (B), and Never (C). 

3.4 .10 .9 .  Standardization procedure 

As part of Standardization, item analysis was done by calculating 

critical ratio (of two-tailed 't' test) for each statement, an index of the ability 

of the statement to discriminate between students of high achievement 

motivation in Mathematics and low achievement motivation in 

Mathematics. 

For this, the scale was administered on a sample of 100 students, 

selected on the basis of stratified sampling technique. The score sheets 

were arranged in the ascending order of the total score and upper 27 
* 

percent of the sample was considered as the upper group and lower 27 



percent as the lower group. Then critical ratio for mean difference was 

calculated for each statement. 

The critical ratios obtained for statements are given as Appendix XIII. 

Statements with critical ratios grater than 1.96 were selected for the 

final scale. The final scale comprises 42 statements among which 36 

statements are positive and six are negative. 

A copy of the final scale is given as Appendix XIV. 

3. 4. 10. 10. Reliability 

Reliability of the scale was established by test-retest method and the 

value obtained is 0.796 (N = 40 and the interval between administration is 

three weeks). As the scale is a three point one, Cronbach's Alpha coefficient 

was also estimated and the coefficient was found to be 0.833 (N = 52). 

These indices indicate that the scale is reasonably reliable. 

3. 4. 10.11. Validity 

Since the statements of the scale are worded in the least ambiguous 

way, each of which highly resembles as a measure for achievement 

motivation in Mathematics, the scale can be said to have face validity. 

The 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 Mathematics Achievement. W hen this hypothesis was 



tested, it was found that the hypothesis is confirmed (r = 0.721). Hence the 

scale has construct validity. 

The scores of the scale was correlated with that of the scale of 

Achievement Motivation prepared and standardized by Pillai and 

Salimkumar and the correlation coefficients obtained is 0.657. Hence the 

scale has concurrent validity. 

All these indices indicate that the scale is reasonably valid to measure 

Achievement Motivation in Mathematics. 

3.4.11. Mathematics Interest Inventory 

This inventory was developed by the investigator to measure 

secondary school pupil's interest in dealing with Mathematics as a subject 

of study. The inventory is patterned on the model of the well-known 

Kuder Preference Interest Inventory. 

Each item of the inventory comprises of three activities, similar in 

nature, of which one is a mathematical activity (A,B and C). So that 

selection of a mathematical acivity, from the three, as their preference for 

working will reveal their interest in Mathematics. 

The draft inventory contained 35 sets of activities and is given as 

Appendix XV. 



3.4.11.1. Scoring procedure 

Each item in the inventory is presented in the form of a set of three 

activities, A, B, and C; of which one is a mathematical activity. The subject 

has to select the activity he/she likes the most to do. If the selected activity 

is related to Mathematics, give a score of 'one'; otherwise give a zero score. 

3.4.11.2. Standardization procedure 

Item analysis was done as a part of the standardization procedure for 

which two tailed test of significance of mean difference ('t' value) was used. 

The inventory was administered to 100 students selected using 

straidied sampling technique. Upper and lower groups were identified 

using the 27 percent cut off to the scores of the Mathematics interest. Then 

critical ratio was calculated for each item. Item with It'-values grater than 

or equal to 2.576 were selected for the final inventory. 

A list of the critical ratios obtained is given as Appendix XVI. 

The final form of the inventory contain 32 sets of activities. A copy of 

the inventory is given as Appendix XVII. 

3. 4. 12. 3. 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 0.761 which 

indicates that the inventory has considerable reliability. 



3. 4. 11. 4. Validity 

The inventory has face validity as the items are phrased in a way that 

the individual has to give his/her first preference among the three activities 

given. (Which are similar in nature, but one among them is related to 

Mathematics). 

The construct validity of the inventory was examined by testing the 

following hypotheses. 

1. The measures of the inventory will be positively related to measures 

of the scale of attitude towards Mathematics. 

2. The measures of the inventory will be positively related to measures 

of Mathematics Aptitude. 

3. 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 coefficient 

obtained for the variable Mathematics Interest with Attitude towards 

Mathematics and Mathematics Aptitude are 0.581 and 0.456 respectively. 

These values show that the first two hypotheses are substantiated. 

The critical ratio obtained for the mean score on Mathematics Interest 

for the members and non-members of Mathematics club is 4.450 which 

implies 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. 



3.5. SAMPLE SELECTION 

The results of any research study is supposed to have universal 

application for which the whole population has to be studied which is often 

impractical and impossible. The process of sampling makes it possible, 

with the help of inferential statistics, to draw valid inferences or 

generalisation on the basis of careful observation or measurement of 

variables with a relatively small proportion of the population. 

For the present study, the population to be studied was secondary 

school pupils of Kerala, the size of which is very large to collect data from 

the whole population. Hence the investigator had to select a representative 

part of the population as sample for the conduct of study. As the 

representativeness of the sample determines the generalizability of the 
\ 

results, decision was to be made on the following aspects while selecting 

the sample. 

3.5.1. Sampling Design 

When the population is not homogeneous and consists of several 

strata, stratified sampling method is advised in which there is due 

representation to the different strata of the population. For the present 

study, the population consists of many subpopulations viz., girls, boys, 

rural students, urban students, private school students, Govt. school 

students etc. Hence the investigator selected the sample by stratified 

sampling method by considering only two strata of the population viz., sex 

of the students and locale of the schools. 



3.5.2. Rationale for the selection of the two strata 

3. 5.2.1. Sex of the subjects 

Gender difference is often observed and reported in many of the 

psychological variables (Malini? 1995; Jameela f 1993; Tocci? 1991, etc.). As 

the study is to identdy the psychological factor structure of Mathematically 

Gifted and Non-gifted pupils, the investigator gave almost equal 

representation to boys and girls in the sample. 

3.5.2 .2 .  Locale of the School 

Often different performance in examination is noticed between rural 

and urban area schools. Since grater number of schools are in rural area 

compared to urban area, the investigator selected schools for the sample on 

the basis of locale in the ratio rural : urban = 3 : 1. 

3 . 5 . 2  Size of the Sample 

An important decision that has to be taken in adopting a sampling 

technique is about the size of the sample. The dependability of the 

parameters estimated is contingent upon the size of the sample on which 

the sampling error is also based. (As sample size increases, sampling error 

decreases). 

For the present study the investigator decided to have a large sample 

of size 600 drawn from schools belonging to six districts of Kerala, with the 

hope that this sample will provide enough students who are gifted in 

Mathematics, for the study. 



The break-up of the Basal sample is given in Table 3. 

TABLE 3 

Break-up of the Basal Sample 

I 1 Locale Sex of students I Total I 

3. 6. DATA COLLECTION, SCORING AND CONSOLIDATION OF 

DATA 

I I 

3.6.1. Data Collection Procedure 

l 
1 

150 / 
450 1 
600 

When the tools to be used and the sample for the study were decided; 

the investigator prepared a schedule for collecting data directly by herself. 

To make data collection easier and reliable the investigator sought co- 

operation of the concerned class teachers. 

Girls 

50 

250 

300 

i I 1 Boys 

Prior to data collection enough copies of the different test-book lets 

and the respective response sheets were made. At the time of 

administration, all the subjects were informed of the nature of the tests and 

the purpose for which these were given. After looking into whether the 

subjects are seated comfortably, book-lets and reponse sheets were 

distributed one by one by the investigator. 

I Urban 100 
I Rural I 200 

I To tai I 300 



As the tools are of different nature, the method of marking reponses 

are different and hence the investigator explained the procedure of marking 

responses for each tool, at the time of administration. The rules and 

procedure of responding was also strictly followed for each tool. All the 

test materials and response sheets were collected back after due time. A 

time gap of five to fifteen minutes was allowed between testing in order to 

avoid boredom of answering series of psychological tests. 

3.6.2. Scoring and Consolidation of Data 

The response sheets of all the tests were scored as per the scoring 

scheme of each tool. Incomplete answer sheets were primarily rejected and 

data that are complete in all respects only were considered for scoring and 

hence for final statistical analysis. 

Rejection of incomplete cases resulted in the reduction of sample size 

to 564 and this comprised the final sample of the study. 

The break-up of the final sample is given in Table 4. 

TABLE 4 

Break-up of the Final Sample 

r 

Locale 

Urban 

Rural 

Total 

Total 

132 

432 

564 

Sex of students 

Boys 

97 

148 

245 

Girls 

35 

284 

319 



A detailed list of schools selected for the sample is given as 

Appendix XVIII. 

After scoring the response sheets according to the scoring scheme of 

each tool, the scores of the 564 cases were consolidated so as to enable 

statistical analysis. 

Mathematically Gifted students were identified from the total sample 

according to the criterion given below. 

"A score of 70 percent or above (77 or above) in the test of 

Mathematical Abilities together with a high Mathematical Creativity score 

(greater than or equal to 121), the round score of x+o of Mathematical 

Creativity. This resulted in a sample of 45 Mathematically gifted students 

and 519 non-gifted students. 

3.7. STATISTICAL TECHNIQUES USED FOR ANALYSIS 

The statistical analysis of the data was done with the help of 

computer using SPSS/PC+ (Statistical Package for Social Sciences ver. 

5.0.2). However, the techniques used for analysis are described below. 

3. 7. 1. Twotailed Test of Significance of Difference between Mean 

scores of Large Independent Samples (Garrett,B 1966) 

To compare Mathematically Gifted with Non-gifted pupils for each 

of the select psychological variables, two tailed test of sipficance of 

difference between means was calculated using the formula 



C.R = (Ml-MZ)/ (SEMI- ~ 2 )  

Where SEMI - W = d (OIZ/ NI) + (m2/ NZ) 

M1 and Mz are group means; GI and 02 standard deviations and NI and N? 

respective group size. 

The mean difference is said to be significant depending upon 

whether the critical ratio exceeds 5 2.576 or 5 1.960 at 0.01 level and 0.05 

level of significance respectively. 

3.7.2. The Chi-square Test of Independence (Ferguson,' 1976) 

Chi-square test of independence is a non-parametric technique to test 

whether two variables are dependent or not in cases when normality of the 

distributions of the variables are suspected and when the variables are 

nominal. The paired observation are arranged in contingency table with 'R' 

rows and 'C' columns. 

Chi-square is calculated using the formula 

where 

0 = Observed frequency 

E = The expected frequency under the assumption of independence 

of the variables 

The number of degrees of freedom associated with the value of X' 

for an R X C contingency table is (R-l) (C-l). 



The null hypothesis of "independence of variables'' is accepted or 

rejected depending upon whether the calculated ~2-value is less than or 

greater than the tabled value of X' at a particular level of significance 

associated with (R-l) (C-l) degree of freedom. 

3. 7.2.1. The 'C' coefficient of contingency 

If two variables are found to be dependent on each other using the 

Chi-square test of independence the descriptive statistics 'C' coefficient of 

contingency is analogous to the correlation coefficient, to describe the 

degree of association. The formula for estimating 'C' is 

whereriLsize of the sample,~Z the calculated value of chi-square 

3.7.3. Discriminant Function Analysis (Tacq,B 1997) 

To discriminate the population groups discriminant function analysis 

by direct method was used which involves mainly three steps. 

Step-I: 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 a function (in the case of two groups situation) which is a linear 

combination of the selected variables in the form of 



D = B. + BIXI + B2X2 + ....... + BrXr. where B's are the linear coefficients 

estimated from the data and XI, X& .... Xr are the predictor variables used in 

the study. 

Step-3: Testing the effectiveness of the discriminant function to 

discriminate groups and classification of new cases in to groups. 

3.7.4. Principal Component Factor Analysis (Kim & Mueller,g 1978) 

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 Varirnax 

rotation. 

The nature and content of the factors were identified using the 

following criteria: 

i. Locate the group of variables on which the factor has the highest 

loadings 

ii. Locate the group of variables on which the factor has the lowest 

loadings. 

iii. Examine the possibility of different factors becoming independent. 

iv. Treat factor loadings with absolute values gaater than 0.4 as 

sigruficant and other factor loadings as not sigruficant. 



v. Factor loadings above 5 0.900 - extremely high presence/absence of 

the variable. 

vi. Factor loadings between +0.800 and +0.900 - very high presence/ 

absence of the variable. 

vii. Factor loadings between 20.700 and 20.800 - high presence/absence 

of the variable. 

viii. Factor loadings between i0.600 and 20.700 - considerable presence/ 

absence of the variable. 

ix. Factor loadingrbetween 20.500 and 20.600 - the variable is present/ 

absent to a low extent. 

X. Factor loadings between 20.400 and 20.500 - slight or very low 

presence/ absence of the variable. 

xi. Factor loadings below 50.400 - the variable is negligibly present/ 

absent. 
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The analysing techniques used are the mirror of the research 

problem, eventhough there is no one to one correspondence between the 

theoretical ideas and technical choices. The pragmatic decisions taken will 

bring the investigator from one technique to another. In the present study, 

the contributing psychological variables were identified by looking for, 

1. the variables sigruficantly discriminating between groups, 

Mathematically Gifted (MG) and Non-@ed (MNG). 

ii. the variables having sigruficant dependency with Mathematical 

Giftedness 

iii. the linear discriminant function of variables which is capable of 

effective discrimination between groups MG and MNG and the 

variables that are major contributors to the function. 

iv. the similarities and differences in the factor structures of groups MG 

and MNG and finding the variables having very high sigxuficant 

loadings in the dominant factors of group MG. 

Details of the analyses and discussion of results are presented under 

the major headings viz., 

1. Preliminary analysis 
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2. Identification of the psychological variables for which Groups 

MG and MNG significantly differ. 

3. Dependency of the select psychological variables with 

Mathematical Giftedness. 

4. Identification of the linear combination of psychological 

variables for which groups MG and MNG differ. 

5. Psychological factor structure of Groups MG and MNG and 

6. Comparison of the factor structures of Groups MG and MNG. 

4.1 PRELIMINARY ANALYSIS 

4.1.1 The major purpose of the study was to find out the psychological 

variables that contribute to Mathematical Giftedness and the statistical 

analyses adopted for the study needed a classification of the total sample 

(N = 564) into two groups, MG and MNG. This was done based on the 

criteria of Mathematical Giftedness set for the study viz., the presence of 

high mathematical abilities (above 70 percent) and high mathematical 

creativity (above mean plus standard deviation). 

To know how far is the representation of Gifted in the sample and of 

boys and girls in the groups of MG and MNG, the break-up of the 

subsamples MG and MNG is given as Table 5. 
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TABLE 5 

Break-up of Groups MG and MNG based on Gender 

/ MNG 1 217 (41.811) / 302 (58.189) 1 519 (92.021) / 

Table 5 shows that in the Group MG the number of boys exceeds that 

of girls suggesting that boys are more Mathematically Gifted than girls or 

proportion of Mathematically Gifted Girls is below that of boys. Similarly, 

Total 

among the group MNG, number of girls are more than that of boys which 

strengthens the belief that boys are superior in mathematical abilities and 

creativity than girls. 

4.1.2. To know the nature of distributions of the select psychological 

variables, the investigator worked out the basic descriptive statistics like 

arithmetic mean, median, mode, standard deviation, skewness and kurtosis 

for total sample and for groups Mathematically Gifted (MG) and Non- 

gifted (MNG) . 

Note: The number in the brackets indicate the respective percentages. 

245 (43.440) 

These statistics are presented in Table 6. 

319 (56.560) 564 



TABLE 6 

Basic Descriptive Statistics of the Select Psychological Variables 

Group MNG (N = 519) Total Sample (N = 564) Group MG (N = 45) 

St. 
No. 

1. 

2. 

3. 

4. 

5. 

6, 

7. 

8. 

9. 

Pred~ctor 
Variables 

Problem 
Solving Abilrty 
In Mathemat~cs 

Abstract 
Reasoning 

Achievement 
Motivation in 
Mathematics 

Mathematics 
Interest 

Attitude 
towards 
Mathematics 

Self Concept in 
Mathematics 

Mathematics 
Anxiety 

Introversion 

Masculinity 

Kurto- 
sis 

0.836 

-0.406 

3.742 

1.371 

0.101 

0.179 

0.996 

-0.203 

0.508 

Mean 

17.333 

10.778 

99.156 

13 222 

117.178 

85.333 

73.200 

12.684 

7.756 

S.D. 

4.317 

2.088 

4.522 

3 133 

6.461 

9.135 

14.190 

4.481 

4.238 

Median 

8.000 

8.000 

91.000 

9.000 

112.00 

76.000 

86.000 

12.000 

7.000 

Skew- 
ness 

0892 

-0.093 

-0.725 

0.908 

-0.284 

-0.090 

-0.515 

0.253 

0.637 

S.D. 

4.357 

2.593 

12.010 

5.113 

15.70 

13.616 

14.631 

3.753 

3.358 

Mode 

9.000 

9.000 

91.000 

9.000 

105.00 

72.000 

89.000 

12.000 

7.000 

Median 

18.000 

11.000 

98.000 

12.000 

116.000 

87.000 

72.000 

12.000 

8.000 

S.D. 

4.936 

2.690 

11.821 

5.093 

15.240 

13.537 

14.910 

3.816 

3.432 

Skew- 
ness 

0.547 

-0.193 

1.844 

0.885 

0.868 

-0.378 

0.225 

0.202 

0.461 

Mode 

18.000 

11.000 

98.000 

11.000 

116.00 

94.000 

70.000 

12.000 

8.000 

Mode 

9.000 

9.000 

100.0 

9.000 

116.000 

72.000 

86.000 

12.000 

7.000 

Mean 

9415 

7.917 

91 250 

9.635 

112.151 

76.933 

83.729 

12.039 

7.640 

Skew- 
ness 

0.865 

-0.116 

-0.637 

1.045 

-0.220 

-0.017 

-0.591 

0.243 

0.659 

Median 

9.000 

8.000 

91.000 

9.000 

113.000 

77.000 

85.000 

12.000 

7.000 

Kurto- 
sis 

1.076 

-0.156 

3.682 

0.211 

1.175 

-0.771 

-0.090 

-0.824 

0.497 

Kurto- 
sis 

1.028 

-0.424 

3.638 

1.714 

-0.062 

0.242 

1.381 

-0.138 

-0.456 

Mean 

8728 

7.669 

90.565 

9.324 

111.715 

76.204 

84.642 

11.983 

7.630 



Analysis 109 

4.1.2.1. Discussion of Results 

The fundamental descriptive statistics presented in Table 6 reveals 

that for the total sample values of the three measures of central tendency 

(arithmetic mean, median and mode) are almost the same for the variables 

Problem Solving Ability in Mathematics, Abstract Reasoning, Mathematics 

Interest, Attitude towards Mathematics, Self Concept in Mathematics, 

Mathematics Anxiety, Introversion and Masculinity. For the variable 

Achievement Motivation in Mathematics the value of mode is slightly 

greater than of mean and median. 

The indices of skewness are almost equal to zero for the variables 

Abstract Reasoning, Attitude towards Mathematics, Self Concept in 

Mathematics, Mathematics Anxiety and Introversion suggesting that the 

distributions of these variables are non-skewed for the total sample. The 

variables Problem Solving Ability in Mathematics, Achievement Motivation 

in Mathematics, Mathematics Interest and Masculinity have values of 

skewness slightly greater than zero indicating the distributions of these 

variables are slightly positively skewed. 

Values of kurtosis for the variables Abstract Reasoning, Attitude 

towards Mathematics, Self Concept in Mathematics, Introversion and 

Masculinity are very nearer to zero which implies that the distributions of 

these variables are mesokurtic (the most acceptable measure of kurtosis 

g2 = ( ~ / p 2 2 )  - 3 gives zero value to a mesokurtic distribution). 

The distribution of the variables Problem Solving Ability in 

Mathematics, Achievement Motivation in Mathematics, Mathematics 
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Interest and Mathematics Anxiety are slightly leptokurtic as the values of 

kurtosis are greater than zero. 

Table 6 of the basic descriptive statistics again reveals that for the MG 

group, the values obtained of the three major measures of central tendency 

viz., arithmetic mean, median and mode are almost equal for all variables 

except for Self Concept in Mathematics (slight variation in the values occur 

for the variable Self Concept in Mathematics). This suggests the possibility 

of the distributions of the eight psychological variables to be normal for the 

group MG. 

The values of skewness are almost equal to zero in the case of the 

variables viz., Problem Solving Ability in Mathematics, Abstract Reasoning, 

Self Concept in Mathematics, Mathematics Anxiety, Introversion and 

Masculinity, which suggest that the distribution of these variables are non- 

skewed. In the case of three variables, Achievement Motivation in 

Mathematics, Mathematics Interest and Attitude towards Mathematics, the 

values of skewness are slightly greater than zero indicating that the 

distributions of these three variables are slightly positively skewed. 

Values of kurtosis, the measure of peakedness or flatness of the 

distribution, imply that distributions of Abstract Reasoning, Mathematics 

Interest, Self Concept in Mathematics, Mathematics Anxiety, Introversion 

and Masculinity are approximately mesokurtic as the indices of kurtosis of 

these variables are very nearer to zero. The distributions of Problem 

Solving Ability and Attitude towards Mathematics are slightly leptokurtic 

as the values of kurtosis of these variables are just greater than zero. 



For the MNG group, the values of mean, median and mode are 

almost equal for all the psychological variables, suggesting the possibility 

of these variables to follow normality. 

The values of skewness, an index of symmetry of the distribution 

about the mean, are very nearer to zero for the variables Problem Solving 

Ability in Mathematics, Abstract Reasoning, Achievement Motivation in 

Mathematics, Attitude towards Mathemtics, Self Concept in Mathematics, 

Mathematics Anxiety, Introversion and Masculinity. This suggests that the 

distributions of these variables are non-skewed. For the variable 

Mathematics Interest, the value of skewness obtained is 1.045 indicating 

that the distribution is slightly positively skewed. 

The measures of kurtosis show that the distributions of the variables 

Abstract Reasoning, Attitude towards Mathematics, Self Concept in 

Mathematics, Introversion and Masculinity are mesokutic as the 

magnitude of the obtained values of kurtosis appear to be almost equal to 

zero. The values of kurtosis for Problem Solving Ability in Mathematics, 

Achievement Motivation in Mathematics, Mathematics Interest and 

Mathematics Anxiety are slightly greater than zero and hence the 

distributions of these variables are slightly leptokutic. 

However, on the whole, it can be seen that the distributions of the 

select psychological variables do not depart markedly from normality for 

either total sample or for subgroups MG and MNG. For a large sample, a 

slight non normality of the population does not seriously affect the 

probabilities of acceptance or rejection of the hypothesis. The values of 

standard deviations of the variables for the two groups are almost equal 
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which suggests the homogeneity of the variances in the population. This 

further suggested that parametric tests of sigruficance can be applied for 

hypothesis testing. 

4.2 IDENTIFICATION OF THE PSYCHOLOGICAL VARIABLES FOR 

WHICH GROUPS MG AND MNG SIGNIFICANTLY DIFFER 

To compare Mathematically Gifted (MG) and Non-gifted (MNG) 

groups for each select psychological variable, and to find out the 

discriminating variables the technique used was two tailed test of 

sigruficance of difference between mean scores for large independent 

samples' as this is the robust method for comparison of the performance of 

two independent groups. 

The basic data for test of sigruficance and the obtained critical ratios 

(t-ratios) are presented in Table 7. 



TABLE 7 

Test of Significance of Difference in Mean Scores of 
Psychological Variables between Mathematically Gifted and Non-gifted Pupils 

l l 

1 I I Mean I S.D. I Mean I S.D. I 

Groups 

S1. 
No. 

Critical 
ratio 

(t-ratio) 

I 1. / Problem Solving Ability in Mathematics 1 17.333 1 4.317 1 8.728 1-1 

Psychological Variables (Predictors) 

1 2. 1 Abstract Reasoning 1 10.778 1 2.088 1 7.669 1 2.593 I 1 3. 1 Achievement Motivation in Mathematics 1 99.156 1 4.522 1 90.565 1 12.010 1 

Mathematically Gifted (MG) 
(N = 45) 

I 

1 4. 1 Mathematics Interest 1 13.222 / 3.133 / 9.324 / 5.113 1 

Mathematically Non-gifted 
(MNG) (N = 519) 

I l 

l 7. l Mathematics Anxiety 1 73.200 1 14.190 1 84.642 1 14.631 I 

5. 

6. 

/ 8. / Introversion 1 12.684 / 4.481 1 11.983 1 3.753 1 

Attitude towards Mathematics 

Self Concept in Mathematics 

9. 

Note: ** p 5 0.01. 

Masculinity 7.756 4.238 7.630 3,358 
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4.2.1. Discussion of Results 

From Table 7 it can be observed that the groups MG and MNG differ 

significantly (at 0.01 level) in the mean scores of the variables, i) Problem 

Solving Ability in Mathematics, ii) Abstract Reasoning, iii) Achievement 

Motivation in Mathematics, iv) Mathematics Interest, v) Attitude towards 

Mathematics, iv) Self Concept in Mathematics and vii) Mathematics 

Anxiety, as the critical ratios estimated for these variables are greater than 

2.576, the minimum value required for significance at 0.01 level. This 

suggests that the mean scores of these variables obtained for groups MG 

and MNG are sigruficantly different. This further suggests that the groups 

MG and MNG are sigruficantly different for these variables and that these 

two groups cannot be considered as belonging to the same population in 

the case of these variables. 

But at the same time, the critical ratios obtained for the two variables, 

Introversion and Masculinity are far below the cut off value required for 

sigruficance even at 0.05 level (1.960). Hence in the case of these two 

variables, the mean scores of MG and MNG groups are not sigruficantly 

different. This suggests that the groups MG and MNG can be considered as 

belonging to the same population for these two variables. 

The variables for which the mean scores of MG and MNG groups 

differ significantly are presented below in the order of critical ratios 

obtained. 

i. Problem Solving Ability in Mathematics 
. . 
11. Achievement Motivation in Mathematics 



iii. Abstract Reasoning 

iv. Mathematics Interest 

v. Self Concept in Mathematics 

vi. Mathematics Anxiety 

vii. Attitude towards Mathematics 

Even though sign of the critical ratios are immaterial in a non-directional 

test, the positive value of the critical ratio is indicative of the fact that 

Mathematically Gifted pupils have high mean scores in the compared 

variables and hence are higher in variables like, Problem Solving Ability in 

Mathematics, Abstract Reasoning, Achievement Motivation in 

Mathematics, Mathematics Interest, Attitude towards Mathematics and 

Self Concept in Mathematics. 

The negative critical ratio in the case of Mathematics Anxiety 

indicates that Mathematically Gifted have less mean score and hence are 

lower in Mathematics Anxiety compared to Non-grfted. 

4.2.2. Findings 

(a) Groups MG and MNG differ sigruficantly (at 0.02 level) in the mean 

scores of the following variables with preference to group MG in all 

the variables except of Mathematics Anxiety. 

(i) Problem Solving Ability in Mathematics 

(ii) Abstract Reasoning 

(iii) Achievement Motivation in Mathematics 

(iv) Mathematics Interest 

(v) Attitude towards Mathematics 
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(vi) Self Concept in Mathematics and 

(vii) Mathematics Anxiety 

Hence the two groups can be considered as belonging to different 

populations for these variables. 

@) Mathematics Anxiety of Mathematically Gifted pupils are 

sigruhcantly lower than that of Non-gifted. 

(c) The two groups do not differ significantly in the case of the variables 

Introversion and Masculinity, which imply that the two groups are 

identical in these variables. 

43. DEPENDENCY OF MATHEMATICAL GIFTEDNESS WITH THE 

SELECT PSYCHOLOGICAL VARIABLES 

To test whether Mathematical Giftedness is dependent on the select 

psychological variables, the non-parametric Chi-square (X* )  test of 

independence was applied (computer analysis) with the assumption that 

Giftedness and each of the psychological variables under consideration are 

independent. 

In order to calculate ~zvalues for the dependency of the nine 

psychological variables with Mathematical Giftedness, data was arranged 

in the form of nine 2x2 contingency tables (each in the case of each 

psychological variable). For this, each psychological variable was 

categorised into two groups High- and Low- using median as the cut off 

point. In all the nine cases, Mathematically Gifted (MG) and Non-gdted 
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(MNG) groups worked as the two categories of the variable Mathematical 

Giftedness. 

The contingency tables prepared are given as Appendix XIX. 

The ~2 values estimated are presented in Table 8. 

TABLE 8 

Chi-square values and the 'c' coefficients calculated for the 
dependency of the Psychological Variables with Mathematical Giftedness 

Problem Solving Ability in 

/ 2. / Abstract Reasoning l 

1 4. 1 Mathematics Interest 

3. 

1 5. 1 Attitude towards Mathematics I 

Achievement Motivation in 
Mathematics 

i l Self Concept in Mathematics 

/ 7. 1 Mathematics Anxiety l 1 8. / Introversion 

~2Value / 'C' coefficient / 

Note: * p 5 0.01. 

Whenever a X* value indicated sigruficant dependency of 

Mathematical Giftedness with the psychological variable against one 

degree of freedom, 'C' coefficient of contingency was estimated to know the 
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extent of relation or dependency of the variables. The so estimated 'C' 

coefficients are also presented in Table 8. 

4.3.1. Discussion of Results 

4.3.1.1. The values of obtained for the variable Problem Solving Ability 

in Mathematics with Mathematical Giftedness is 75.897 (Table 8) which far 

exceeds 6.640, the tabled value of ~2 for one degree of freedom and at 0.01 

level of significance. This results in the rejection of the null hypothesis 

"Problem Solving Ability in Mathematics and Mathematical Giftedness are 

independent" which in turn implies the sigruficant association of the two 

variables. That is Problem Solving Ability in Mathematics and Mathe- 

matical Giftedness are sigruficantly related or associated. 

As the relationship was found to be sigruficant, to get an idea of the 

extent of relationship, 'C' coefficient of contingency was estimated in terms 

of ~ 2 .  The value of 'C' was found to be 0.344 (Table 8). The maximum value 

of 'c' for a 2x2 contingency table being 0.707, the 'C' coefficient of 0.344 

indicates that the relationship between Problem Solving Ablity in 

Mathematics and Mathematical Giftedness is not only sigruficant but 

moderate also. 

4.3.1.2 For the variable Abstract Reasoning, the ~zva lue  obtained is 37.191 

which is highly greater than 6.640, the tabled value of ~2 at 0.01 level of 

sigruficance and for one degree of freedom. This suggests sigruficant 

association of the variable Abstract Reasoning with Mathematical 

Giftedness. 
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'C' coefficient, the index of the extent of association between the 

variables, was found as 0.249 indicating a low relationship between the 

variables Abstract Reasoning and Mathematical Giftedness. 

4.3.1.3. The X' value obtained for the variable Achievement Motivation in 

Mathematics is 49.600. This value is highly greater than the required value 

of ~2 (6.640) for sigdicance at 0.01 level and for one degree of freedom. 

This suggests that the relationship between the variables, Achievement 

Motivation in Mathematics and Mathematical Giftedness is sigruticant at 

0.01 level. That is Mathematical Giftedness is sigruficantly dependent on 

Achievement Motivation in Mathematics. 

'C' coefficient calculated to find the extent of dependency is 0.284 

indicating a low relationship between the variables. 

43.1.4. The ~Zvalue calculated for the variable Mathematics Interest is 

46.312 which is far greater than 6.640, the +value needed for sigruficance 

at 0.01 level associated with one degree of freedom. This implies that the 

variable Mathematical Giftedness is sigruficantly associated with 

Mathematics Interest. 

The 'C' coefficient calculated to know the extent of association 

between the variables is 0.275 indicating the relation between the variables 

to be low. 

4.3.1.5. Mathematical Giftedness have sigruficant association with Attitude 

towards Mathematics as the ~Lvalue (15.482) is greater than the needed 

vlaue of ~2 (6.640) for one degree of freedom, the level of sigruficance being 

'1' percent. 



The 'C' coefficient obtained in this respect is 0.163 which indicates a 

very low but significant relationship between the variables. 

4.3.1.6. When the null hypothesis "Self Concept in Mathematics and 

Mathematical Giftedness are independent" was tested for sigruficance at 

0.01 level, the.x2-value obtained was found as 22.634 which is greater than 

6.640, the ~Lvalue needed for significance at 0.01 level for 'one' degree of 

freedom. This suggests the rejection of the null hypothesis that 

Mathematical Giftedness is independent of Self Concept in Mathematics. 

The 'C' coefficient obtained is 0.196 indicating a very low relationship 

between the variables Self Concept in Ma~ematics and Mathematical 

Giftedness. 

4.3.1.7. For the variable Mathematics Anxiety, the xzvalue obtained is 

21.128, which is greater than 6.640, the value needed for sigruficance at 0.01 

level associated with one degree of freedom. This suggests the sigruficant 

association of Mathematics Anxiety with Mathematical Giftedness. 

The 'C' coefficient obtained is 0.190 which is indicative of very low 

relationship. This suggests that eventhough the association between the 

two variables is very low, it is sigruficant at 0.01 level. 

4.3.1.8. The x2-value obtained for the variable introversion is 0.011 

associated with one degree of freedom. This value is far behind the tabled 

value of ~2 at 0.05 level (3.840). This suggests that there is no ground to 

reject the null hypothesis that the two variables, Introversion and 

Mathematical Giftedness are independent. That is Mathematical Giftedness 

is independent of Introversion. 



4.3.1.9. The variable Masculinity is not significantly associated with 

Mathematical Giftedness as the ~2-value obtained is 1.382, which is less 

than 3.840, the needed value of ~2 for significance at 0.05 level associated 

with one degree of freedom. 

4.3.2. Findings 

Mathematical Giftedness is found to have significant association with 

the variables Problem Solving Ability in Mathematics, Abstract Reasoning, 

Achievement Motivation in Mathematics, Mathematics Interest, Attitude 

towards Mathematics, Self Concept in Mathematics and Mathematics 

Anxiety. The variables Introversion and Masculinity are not sigruficantly 

associated with Mathematical Giftedness. The variables in the order of the 

extent of relationship are presented below: 

i. Problem Solving Ability in Mathematics 
. . 
11. Achievement Motivation in Mathematics 

iii. Mathematics Interest 

iv. Abstract Reasoning 

v. Self Concept in Mathematics 

vi. Mathematics Anxiety 

vii. Attitude towards Mathematics 
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4.4. IDENTIFICATION OF THE COMBINATION OF PSYCHOLOGICAL 

VARIABLES FOR WHICH GROUPS MC AND MNG DIFFER 

Discriminant function analysis (Direct method - computer analysis) 

was done in the study to identdy the combination of variables for which the 

groups Mathematically Gifted and Non-gifted (Groups MG and MNG) 

differ and thereby to develop a function for predicting group membership 

of new cases whose group membership is undetermined. 

4.4.1. Analysis of Group Difference 

As a prelin-ry step to discriminant function analysis, difference 

between groups MG and MNG were examined by estimating Wilk's Larrtda 

and the F-value for each variable. (Even though the same was done by 

means of two tailed 't'-test, in Section 4.2). 

The preliminary data for this viz., means and standard deviations of 

the two groups MG and MNG and of the total sample and the estimated 

Wilk's L a d a s  and the respective F-values are presented in Table 9. 



TABLE 9 

Univariate Statistics of Predictor Variables 

s1. 
No. 

I Group MG I Group MNG / Total Sample 1 Wilk's 
Predictor Variables 

1 2. 1 Abstract Reasoning 

1. Problem Solving Ability in 
Mathematics 

/ 6. / Self Concept in Mathematics 1 85.333 1 9.135 1 76.204 1 13.616 1 76.933 1 13.537 1 0.966 

Mean 

3. 

4. 

5. 

S.D. Mean 

Achievement Motivation in 
Mathematics 

Mathematics Interest 

Attitude towards Mathematics 

7. 

8. 

9. 

S.D. 
Lamkla 

(h) 
Mean 

99.156 

13.222 

117.178 

Note: ** p 5 0.01; * p 5 0.05. 

Mathematics Anxiety 

Introversion 

Masculinity 

S.D. 

4.522 

3.133 

6.461 

73.200 

12.689 

7.755 

90.565 

9.324 

111.715 

14.190 

4.481 

4.238 

12.010 

5.113 

15.700 

84.642 

11.983 

7.630 

91.250 

9.635 

112.151 

14.631 

3.753 

3.358 

11.821 

5.093 

15.240 

83.729 

12.039 

7.640 

0.961 

0.957 

0.990 

14.910 

3.816 

3.432 

0.956 

0.997 

0.999 
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4.4.1.1. Discussion of results 

A comparison of the group means of the predictor variables for 

Groups MG and MNG (Table 9) suggests that Group MG has higher mean 

scores than Group MNG for seven out of nine variables viz., 

i. Problem Solving Ability in Mathematics 

ii. Abstract Reasoning 

iii. Achievement Motivation in Mathematics 

iv. Mathematics Interest 

v. Attitude towards Mathemtics 

vi. Self Concept in Mathematics and 

vii. Introversion. 

In the case of Mathematics Anxiety, the mean score of MG group is 

less than that of MNG Group suggesting that Group MG has comparatively 

less Mathematics Anxiety than Group MNG. The mean scores of Groups 

MG and MNG are almost equal for the variable Masculinity (7.755 and 

7.630 respectively). 

When tested for sigruficance using the univariate statistic Wilk's 

Lankia, the value of Lads obtained for the variable Problem Solving 

Ability is 0.776 suggesting a sigruficant difference in the mean scores of the 

two groups. But the values of Wilk's LanCda for the remaining eight 

variables Abstract Reasoning, Achievement Motivation in Mathematics, 

Mathematics Interest, Attitude towards Mathematics, Self Concept in 

Mathematics, Mathematics Anxiety, Introversion and Masculinity are 
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almost equal to '1' suggesting that the two groups do not differ in the mean 

scores of these variables. 

But when the mean difference was tested for sigruficance using F-test, 

the value obtained for (1,562) degrees of freedom indicate sigruficant 

difference in the mean scores of Problem Solving Ability in Mathematics, 

Abstract Reasoning, Achievement Motivation in Mathematics, Mathematics 

Interest, Self Concept in Mathematics and Mathematics Anxiety at 0.01 level 

of sigruficance and for the variable Attitude towards Mathematics, 

sigruficant difference in mean scores exist at 0.05 level for (1,562) degrees of 

freedom. This suggests that Mathematically Gifted pupils differ sigru- 

ficantly from the Non-gifted in the mean scores of all these seven variables. 

It was also found from the F-values that the two groups MG and 

MNG do not differ sigruficantly in the mean scores of the variables 

Introversion and Masculinity as the obtained F-values (1.419 and 0.055 

respectively) are less than 3.850, the tabled value of F for (1,562) df and at 

0.05 level of sigmficance. 

Even though Wilk's Lantda indicate a significant mean difference 

between groups MG and MNG in the case of Problem Solving Ability in 

Mathematics only, the F-values obtained suggest that the two groups MG 

and MNG are sigruficantly different in the mean scores of the following 

seven predictor variables. 

i. Problem Solving Ability in Mathematics. 

ii. Abstract Reasoning 

iii. Achievement Motivation in Mathematics 
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iv. Mathematics Interest 

v. Attitude towards Mathematics 

vi. Self Concept in Mathematics and 

vii. Mathematics Anxiety 

Hence the null hypothesis that all group means are equal is rejected 

by the F-test. 

This findings by the F-test is in par with the findings obtained by 't' 

test described under Section 4.2. 

4.4.2. Interdependencies among the Predictor Variables 

Since interdependencies among the variables affect most multivariate 

analyses, it is worth examining the correlation matrix of the predictor 

variables. Hence a pooled correlation matrix, obtained by averaging the 

two separate correlation matrices for the two groups MG and MNG was 

estimated and is presented as Table 10. 



TABLE 10 

Pooled Within-groups correlation Matrix of the Psychological Variables 

S1. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

19. 

Psychological variables 

Problem Solving Ability in 
Mathematics 

Abstract Reasoning 

Achievement Motivation 
in Mathematics 

Mathematics Interest 

Attitude towards 
Mathematics 

Self Concept in 
Mathematics 

Mathematics Anxiety 

Introversuion 

Masculinity 

1 

1 

2 

0.411 

1 

3 

0.149 

0.205 

1 

4 

0.098 

0.149 

0.332 

1 

5 

0.188 

0.366 

0.366 

0.265 

1 

6 

0.097 

0.181 

0.462 

0.367 

0.431 

1 

7 

-0.182 

-0.117 

-0.282 

-0.218 

-0.347 

0.336 

1 

8 

0.079 

0.105 

0.235 

0.087 

0.235 

0.221 

-0.149 

1 

9 

0.073 

0.049 

-0.102 

-0.108 

-0.057 

-0.042 

-0.073 

0.073 

> 3 
3 
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4.4.2.1. Discussion of results 

Table 10 reveals that the value of correlation coefficients (r's) range 

from 0.042 to 0.462, with r's greater than 0.400 in three cases only. Since low 

relationships were observed for majority of the variables indicating not 

much interdependencies, the relative importance of the variables in 

discriminating the two groups MG and MNG were assessed by 

discriminant function analysis. 

4.4.3. Discriminant Function 

For the discriminant function derived by the discriminant analysis 

which serves as the basis for classification of the population into groups 

MG and MNG to be 'optimal' (minimizing the probability of 

misclassification) two assumptions about the data must be met. These are: 

i. Each group must be a sample from a multivariate normal population. 

ii. The population covariance matrices of the groups must all be equal. 

The normality of each predictor variable is a necessary condition for 

multivariate normality of the population and this was verified in section 

4.1.2. This analysis showed that the distribution of the predictor 

psychological 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 11. 
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TABLE 11 

Statistics for Testing Equality of Group Covariance Matrices 

l MNG l 

Group 

Pooled within group 
Covariance Matrix 

Box's M I Approximate F / Degrees of Freedom / 

Rank 

Note: ** p 5 0.01. 

Log determinant 1 

Table 11 shows that the obtained value of F is 4.139 which is greater 

than 1.750 the F-value required for sigruficance at 0.01 level for (45,19221.8) 

degrees of freedom indicating slight dissimilarity of the group covariance 

matrices. The small value of F and the small difference between obtained 

and tabled F's suggests that the found difference in the covariance matrices 

of the groups may be due to the sensitivity of the test. Even though the two 

assumptions were found as not perfectly satisfied, the investigator 

proceeded with the discriminant analysis. 

By discriminant function analysis (computer estimation) a linear 

combination of the predictor variables was formed which serves as the 

basis for assigning cases to groups MG and MNG. The so worked out 

unstandardized and standardized canonical discriminant function 

coefficients are presented in Table 12. 



TABLE 12 

Unstandardised and Standardised 
Canonical Discriminant Function Coefficients 

S1. No. 

1. 

2. 

3. 

4. 

5. 

6.  

7. 

8. 

9. 

Predictor Variables 

Problem Solving Ability in 
Mathematics 

Abstract Reasoning 

Achievement Motivation in 
Mathematics 

Mathematics Interest 

Attitude towards Mathematics 

Self Concept in Mathematics 

Mathematics Anxiety 

Introversion 

Masculinity 

Constant 

4.4.3.1. Discussion of results 

Unstandardised 
coefficient 

The linear discriminant equation formed on the basis of 

unstandardised discriminant function coefficients is 

Standardised 
coefficients 



where XI, XL X3, ... ... ..., X9 are the individual's scores obtained for the nine 

predictor variables. 

Using the standardised discriminant function coefficients, the 

discriminant function is 

where ZI, Z2, Z3, .......... Z9 are the standard scores of the predictor 

variables XI, X2, X3, . . . . . . . . . ... . . .. X9 respectively. 

The magnitude of the standardised coefficients given in Table 12 

reveals that the variable Problem Solving Ability in Mathematics (0.786) is 

the most capable and Introversion (-0.032) is the least capable variable in 

discriminating the groups MG and MNG. 

The variables in the order of their relative ability in discriminating 

between groups MG and MNG are listed below. 

1. 

. . 
11. 

. . . 
111. 

iv . 

v. 

vi. 

vii. 

viii. 

ix. 

Problem Solving Ability in Mathematics 

Attitude towards Mathematics 

Abstract Reasoning 

Mathematics Interest 

Mathematics Anxiety 

Self Concept in Mathematics 

Achievement Motivation in Mathematics 

Masculinity 

Introversion 



The sign of the coefficients indicate which variable values result in 

large or small discriminant function values. From Table 12 it can be 

observed that the sign of the standardised coefficients of the following 

variables are positive. 

Problem Solving Ability in Mathematics 

Abstract Reasoning 

Achievement Motivation in Mathematics 

Mathematics Interest and 

Self Concept in Mathematics 

The positive coefficients indicate that high values of these variables result in 

high function values. At the same time, the sign of the coefficients for the 

variables, Attitude towards Mathematics, Mathematics Anxiety, Intro- 

version and Masculinity are negative implying that the high values of these 

variables may make function value small. 

4.4 3.2. Findings 

The standardised canonical discriminant coefficients suggested the 

relative importance of each variable in predicting group membership and 

the variables in the order of importance of prediction are, 

i) Problem Solving Ability in Mathematics 

ii) Attitude towards Mathematics 

iii) Abstract Reasoning 

iv) Mathematics Interest 

v) Mathematics Anxiety 
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vi) Self Concept in Mathematics 

vii) Achievement Motivation in Mathematics 

viii) Masculinity and 

ix) Introversion 

4.4.4. Correlation between Discriminating Variables and Canonical 

Discriminant Function 

The contribution of a variable to the discriminant function was 

examined by estimating correlation between the values of the function and 

the values of each variable. The so estimated pooled within-groups 

correlations between discriminating variables and canonical discriminant 

functions in the order of magnitude of correlations are presented in 

Table 13. 



TABLE 13 

Pooled Within-groups correlation between 
Predictor Variables and Canonical Discriminant Function 

Sl. No. I Discriminating Variables / Correlation coefficients 

Problem Solving Ability in Mathematics 

Abstract Reasoning 

Mathematics Anxiety 

Mathematics Interest 

Achievement Motivation 

Self Concept in Mathematics 

Attitude towards Mathematics 

Introversion 

Masculinity 

4.4.4.2. Discussion of results 

Table 13 shows that among the nine predictor variables used, seven 

are sigruficant contributors on the function. That is, the seven variables 

load highly with the function. The seven variables are, 

Problem Solving Ability in Mathematics 

Abstract Reasoning 

Achievement Motivation in Mathematics 

Mathematics Interest 

Attitude towards Mathematics 

Self Concept in Mathematics 

Mathematics Anxiety 
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This suggests that these seven variables are highly capable of 

discriminating between the groups MG and MNG. 

The remaining two variables, viz., Introversion and Masculinity have 

comparatively low loading with the function and hence these variables may 

be poor in discriminating the Groups MG and MNG. 

Table 13 reveals that the sign of coefficient of correlation is negative 

in the case of Mathematics Anxiety implying that absence of Mathematics 

Anxiety will result in larger values of the function and hence to 

Mathematical Giftedness. 

4.4.4.2 Findings 

The following variables were found to have high capacity to 

discriminate between Mathematically Gifted and Non-@ed groups and 

hence these are the major psychological predictor variables contributing to 

Mathematical Giftedness. 

i. Problem Solving Ability in Mathematics 

ii. Abstract Reasoning 

iii. Achievement Motivation in Mathematics 

iv. Mathematics Interest 

v. Attitude towards Mathematics 

vi. Self Concept in Mathematics and 

vii. Mathematics Anxiety 



The variables that are poor in discriminating the two groups are 

I. Introversion and 

ii. Masculinity 

4.4.5. Significance of the Discriminant Function 

The eigen value, an indicator of the effectiveness of the function, 

percent of variance,cumulative percent, canonical correlation which is a 

measure of the degree of association between the discriminant scores and 

the groups, Wilk's Lankla (h) and Ch.-square value, the related 

discriminant statistics which are the indicatives of the significance of the 

function are presented in Table 14. 



TABLE 14 

Statistical Indicators of Significance of the Discriminant Function 

Function 

Note: ** p 5 0.01. 

1 

Eigen value 

0.353 

Percent of 
Variance 

100 

Cumulative 
percent 

100 

Canonical 
correlation 

0.511 

Wilk's LaKbda 
(A) 

0.739 

Chi-square Degrees of 

168.342H 

freedom 

9 



4.4.5.1. Discussion of Results 

From Table 14 it can be observed that the eigen value of the function 

is 0.353 indicating the function derived is an effective one. 

As the number of groups is two, the percent of variance and the 

cumulative percent are 100. 

The value of canonical correlation (0.511) indicates that the discri- 

minant scores and the group variable are substantially related. 

Wilks' Lamda (h) obtained is 0.739. The null hypothesis that the 

population means are equal was tested by transforming Wilks' La&a to a 

Chi-square and the corresponding ~2-value for 9 degrees of freedom is 

168.342. This value is greater than 21.670, the tabled value of Chi-square at 

0.01 level associated with nine degrees of freedom. This shows that the 

mean discriminant scores of the two groups MG and MNG are significantly 

different and that the discriminant function is significant enough to 

distinguish between the two groups. 

4.4.5.2. Findings 

The eigen value, Wilks' Lamda and the corresponding Chi-square 

value suggest that the mean discriminant scores of the two groups 

Mathematically Gifted and Non-gifted differ sigruficantly. In other words 

the function derived is an efficient one to distinguish between the 

Mathematically Gifted and Non-gif ted. 



4.4.6. Classification of the Cases using the Discriminant Function 

Using the discriminant function equation, the discriminant score for 

each case in the sample was calculated and the most likely group for a case 

based on the discriminant function was determined. The cases that were 

correctly classified and misclassified, using the discriminant function were 

also found out. 

The number and percentage of pupils correctly classified and 

misclassified as belonging to Groups MG and MNG, using the discriminant 

function is given as Table 15 named 'Confusion Matrix'. 



TABLE 15 

Confusion Matrix 

Actual Group 

Group MG 

Group MNG 

I Predicted Group Membership 1 Percent of 

No. of Cases 
-I 

classified No. of cases 

grouped cases 
correctlv Group MG Group MNG 

Percentage No. of cases Percentage 



Analysis 141 

4.4.6.1. Discussion of results 

From Table 15 it can be seen that under Group MG with 45 cases, 39 

cases (86.667 percent) were correctly classified as belonging to Group MG 

and 6 cases (13.333 percent) were misclassified. Under Group MNG, it can 

be seen that 447 cases (86.127 percent) were correctly classified as belonging 

to MNG while 72 (13.872 percent) were misclassified. 

The percent of grouped cases correctly classified by the function 

which is an index of the effectiveness of the discriminant function is 86.170. 

This means that if the function is used to assign new cases to the two 

groups, MG and MNG, the function will classify the cases, the 

misclassification rate being 13.830 percent. 

To see how much the two groups overlap and to examine the 

distribution of the discriminant scores, the scores for the groups are plotted 

graphically. 

Figures 1 and 2 are the plots of the discriminant scores for Groups 

MG and MNG respectively. The row of 'l 's and '2's underneath the plot 

denote the group to which scores are assigned. The average score for a 

group (group centroid) is indicated on each plot. 

The combined distribution of the scores for the two groups is shown 

as Figure 3 in which the amount of overlapping between the two groups is 

evident. 



Symbols used In Plots 
Symbol Group 
------ ----- 

l 1 
2 2 

_________-_________------------------_------------------------ 
Canonical Discriminant Function l 

16 + + 
I I 
I I 
I I 

12 + + 
I I 
I 1 I 
l 1 l 

8 + 1 1  + 
I 1 1  I 
I 111 I 
I 11111 I 

4 + 111111 + 
l 111111 I 
I 1111111 1 I 
I 11111111 111 I 
X----+----+----+----+----+----+----+----X 

Out -6.0 -4.0 -2.0 .O 2.0 4.0 6.0 Out 
Class 22222222222222222222222111111111111111111 

Centrolds 1 

Canonical Discrlminant Function 1 

160 + + 
I I 
I l 
I 

120 + 
I 
+ 

l I 
I I 
l 2 I 

80 + 222 + 
I 222 l 
I 22222 I 
I 22222 

40 + 
l 

222222 + 
I 22222222 I 
1 222222222 I 
I X----+----+----+----+----+----+----+---- 22222222222 2 I 

X 
Out -6.0 -4.0 -2.0 .O 2.0 4.0 6.0 Out 
22222222222222222222222111111111111111111 

Class 
Centroids 2 

Figure 1. Graphical Representation of the Discriminant Scores Figure 2. ~raphical Representation of the Discriminant Scores 

for Group MG for Group MNG 

Canonical Discriminant Function 1 

160 + + 
I I 
l I 
I I 

120 + + 
l I 
I I 
I 2 I 

80 + 222 + 
I 222 I 
I 22222 l 
I 22222 I 

40 + 222222 + 
I 222222222 I 
l 2222222222 I 
I 2222222211111 I 
x----+----+---_+---_+---_+-_--+----+----x 

Out -6.0 -4.0 -2.0 .O 2.0 4.0 6.0 Out 
Class 22222222222222222222222111111111111111111 

Centroida 2 1 

Figure 3. Combined Distribution of the Discriminant Scores 
for the Two Groups MG and MNG 



4.4.6.2. Findings 

The discriminant function framed is efficient enough to discriminate 

significantly between groups Mathematically Gifted and Non-gifted with 

86.170 percent of correct classification. 

4.4.7. Classification Function Coefficients 

In order to make the procedure of assigning new cases into the two 

groups MG and MNG, Fisher's linear discriminant function coefficients 

were calculated. The set of coefficients obtained for each group is given in 

Table 16. 

TABLE 16 

Fisher's Linear Discriminant Function Coefficients 

/ S1. No. / Predictor Variables 1 

1 4. Mathematics Interest I 
l 
I 

1, 

2. 

3. 

l 5. 1 Attitude towards Mathematics l 

Problem Solving Ability in 
Mathematics 

Abstract Reasoning 

Achievement Motivation in 
Mathematics 

Self Concept in Mathematics I / 7. / Mathematics Anxiety 

1 8. 1 Introversion l 
l 

l / Constant I 

Group MG Group MNG 

0.723 0.328 
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4.4.7.1. Discussion of results 

Table 16 gives two sets of coefficients for the groups MG and MNG. 

A case is assigned to the group for which it has the largest discriminant 

score calculated using the coefficients and the scores on the variables. 

4.5. PSYCHOLOGICAL FACTOR STRUCTURES OF GROUPS MG AND 

MNG 

The review of literature in the area of Giftedness suggests that 

selection or identification of Mathematically able or gifted students using a 

single criterion measure is not appreciable and that it will be better if a 

battery of psychological variables are used in the selection procedure. With 

such an intention, the investigator attempted to study the psychological 

factor structure of Mathematically Gifted and Non-gfted pupils. 

This section of analysis deals with the identification of the 

psychological factor structures of both MG and MNG pupils. The factor 

structure of the two groups were derived using Principal Component 

method of Factor Analysis (Analysis by means of the SPSS package for 

Social Sciences in Computer). Factors derived were undergone Varimax 

rotation (Varirnax rotation simplifies the factor structure and makes a 

meaningful pattern of factors which can be interpreted easily). 

The rotated factor structures are interpreted for their nature and 

content. To facilitate interpretation the rotated factors were represented 

schematically also. Each factor was then given a psychological labelling 

based on the conventional procedure described below. 



(a) i. Locating the group of variables on which the factor has high 

loadings. 

ii. Locating the groups of variables on which the factor has low 

loadings. 

... 
111. Ensuring the probability of different factors becoming 

independent. 

(b) Treating factor loadings with absolute values greater than 0.400 as 

sigruficant and factor loadings below this as not significant. 

i. Treating factor loadings above k0.900 as extremely high 

presence/ absence of the variable. 

ii. Treating factor loadings between +0.800 and 50.900 as very 

high presencelabsence of the variable. 

iii. Treating factor loadings between 50.700 and k0.800 as high 

presencelabsence of the variable. 

iv. Treating factor loadings between 50.600 and 50.700 as 

considerable presencelabsence of the variable. 

v. Treating factor loadings between k0.500 and 50.600 as the 

variable is presentlabsent to a low extent. 

vi. Treating factor loadings between + 0.400 and + 0.500 as slight 

or very low presence/absence of the variable. 

vii. Factor loadings below 50.400 as the variable is negligibly 

present/ absent. 
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4.5.1. Factor structure of Mathematically Gifted Pupils 

The correlation matrix of the psychological variables, which is the 

basic input data for the Factor analysis of the Mathematically Gifted is 

presented as Table 17. 



TABLE 17 

Correlation Matrix of the Psychological Variables for the MG Group 
-- - - - 

S1. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Psychological Variables 

Problem Solving Ability 
in Mathematics 

Abstract Reasoning 

Achievement Motivation 
in Mathematics 

Mathematics Interest 

Attitude towards 
Mathematics 

Self Concept in 
Mathematics 

Mathematics Anxiety 

Introversion 

Masculinity 

Psychological Variables 

1 

-- 

0.541 

0.412 

0.215 

0.417 

0.160 

-0.083 

0.337 

0.323 

2 

-- 

0.432 

0.383 

0.527 

0.104 

-0.048 

0.041 

0.063 

3 

-- 

0.427 

0.762 

0.414 

0.022 

0.019 

0.122 

4 

-- 

0.330 

0.196 

-0.290 

-0.081 

0.160 

5 

-- 

0.334 

0.096 

0.086 

-0.127 

6 

-- 

-0.071 

0.188 

0.012 

7 

-- 

-0.066 

-0.420 

8 

-- 

0.214 

9 

1 
3 
P 

5 
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The unrotated and rotated factor matrices along with the respective 

communalities are presented in Table 18. 

Schematic representation of the derived factors is attempted as 

Figure 4. 



TABLE 18 

Unrotated and Rotated Factor Matrices of the MG Group 

S1. 
No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Factor 1 

0.835 

0.815 

0.575 

0.290 

0.635 

-0.027 

0.083 

0.020 

0.236 

2.243 

33.141 

33.141 

Psychological Variables 

Problem Solving Ability 
in Mathematics 

Abstract Reasoning 

Achievement Motivation 
in Mathematics 

Mathematics Interest 

Attitude towards 
Mathematics 

Selfconcept in 
Mathematics 

Mathematics Anxiety 

Introversion 

Masculinity 

Eigen value 

Percent of variance 

Cumulative percent 

h2 

0.745 

0.694 

0.762 

0.713 

0.810 

0.743 

0.753 

0.789 

0.758 

Factor 2 

-0.006 

0.130 

0.653 

0.469 

0.593 

0.829 

-0.094 

0.182 

-0.150 

1.767 

26.108 

59.249 

Factor 4 

0.492 

0.321 

-0.130 

-0.450 

0.006 

-0.462 

0.334 

0.261 

0.209 

Factor 1 

0.679 

0.725 

0.837 

0.601 

0.808 

0.474 

-0.152 

0.117 

0.226 

Rotated 

Factor 3 

0.180 

0.036 

-0.012 

0.442 

-0.232 

0.052 

-0.855 

0.111 

0.760 

1.607 

23.744 

82.993 

Factor 2 

-0.152 

0.064 

0.195 

-0.156 

0.388 

0.064 

0.776 

-0.272 

-0.813 

Factor 4 

0.120 

-0.105 

-0.072 

-0.463 

-0.040 

0.229 

0.081 

0.862 

0.320 

1.151 

17.007 

100.00 

Unrotated 

Factor 3 

-0.138 

-0.248 

0.071 

-0.333 

0.088 

0.548 

0.128 

0.796 

0.045 

h* 

0.745 

0.694 

0.762 

0.713 

0.810 

0.743 

0.753 

0.789 

0.758 

b 
X 
2 
1. 
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4.5.1.1. Discussion of the factor matrix 

After computerised varimax rotation, four significant factors were 

evolved to the nine psychological variables subjected to study. Each factor 

is explained below in terms of the variables having significant loadings and 

the percent of variance accounted for by each. 

4.5.1.1.1. Factor 1 : This factor has sigruficant loadings on four psychological 

variables and these variables in the order of the level of presence or absence 

is presented below. 

Very high presence 

Problem Solving Ability in Mathematics 

Abstract Reasoning 

Considerable presence 

Attitude towards Mathematics 

Low presence 

Achievement Motivation in Mathematics 

Factor loadings of this factor also suggests that remaining five 

variables viz., Mathematics Interest, Self Concept in Mathematics, Mathe- 

matics Anxiety, Introversion and Masculinity have no significant factor 

loadings on this factor. 

Thus it can be seen that the first factor is characterised by the very 

high presence of the two cognitive variables Problem Solving Ability in 

Mathematics and Abstract Reasoning, by considerable presence of . 



Analysis 152 

Attitude towards Mathematics and by the low presence of Achievement 

Motivation in Mathematics which are affective in nature. This factor is 

therefore named as "Accelerated Problem Solving Ability in Mathematics". 

The eigen value of this first factor is 2.243 (Table 18) indicating that 

the proportion of the variance attributable to Factor 1 is 2.243 or the 

percentage of variance accounted for by this factor is 33.141. As majority of 

the variance of the battery of psychological variables is explained by this 

factor, it can be considered as the dominant factor among the four factors 

derived for the group MG. 

4.5.1.1.2. Factor 2: This factor has sigruficant loadings on four variables viz., 

Achievement Motivation in Mathematics, Mathematics Interest, Attitude 

towards Mathematics and Self Concept in Mathematics. 

The level of presence of the variables is as below. 

Very high presence 

Self Concept in Mathematics (0.829) 

Considerable presence 

Achievement Motivation in Mathematics (0.653) 

Low presence 

Attitude towards Mathematics (0.593) 

Slight presence 

Mathematics Interest (0.469) 
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The factor loadings of the variables Problem Solving Ability in 

Mathematics, Abstract Reasoning, Mathematics Anxiety, Introversion and 

Masculinity are less than 0.400 indicating the presence or absence of these 

variables as non-sighcant. 

Thus factor 2 is characterised by very high presence of Self Concept 

in Mathematics, considerable presence of Achievement Motivation in 

Mathematics; low presence of Attitude towards Mathematics together with 

a slight or very low presence of Mathematics Interest. As Self Concept and 

Achievement Motivation are the major contributors, this factor is labelled as 

'Commitment in Mathematics'. 

The eigen value of this factor is 1.767 which suggests that the 

proportion of the variance attributable to factor 2 is 1.767. The percent of 

variance accounted for by this factor is 26.108. 

4.5.1.1.3. Factor 3: This factor has sigruficant loadings on three variables 

Mathematics Interest, Mathematics Anxiety and Masculinity. The level of 

presence or absence of the variables is as follows: 

Absent to a very high level 

Mathematics Anxiety (-0.855) 

Highly present 

Masculinity (0.760) 

Slightly present 

Mathematics Interest (0.442). 
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The factor loadings of all other variables are less than 0.400, the 

cut off point for significance. 

Thus this factor is described by the high presence of Masculinity 

together with very high absence of Mathematics Anxiety and a slight 

presence of Mathematics Interest. As low anxiety is a characteristic of 

masculinity this factor is labelled as "Masculinism". 

The eigenvalue of this factor (1.607) shows that the variance 

attributed by this factor is 1.607. The percent of variance is 23.744 

indicating that 24 percent of variance is accounted for by this factor. 

4.5.1 A.4. Factor 4: Only two variables viz., Mathematics Interest and 

Introversion have sigruficant factor loadings with this factor. The variable 

Introversion has a factor loading of 0.862 and the variable Mathematics 

Interest has factor loading -0.463 in the factor. All other variables have non- 

sigruficant factor loadings and hence the factor is characterised by the very 

high presence of the variable Introversion and the slight absence of the 

variable Mathematics Interest. 

Thus very high presence of Introversion with a slight absence of 

Mathematics Interest defines this factor. Introverted behaviour is often of 

lack of interest, and hence this factor is labelled as 'Introversion'. 

The eigen value of the factor is 1.151 (Table 18) which suggests that 

this factor accounts for only 17.007 percent of variance of the battery of 

psychological variables. 
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4.5.1.2. Overlappin@ependence of the Factors 

The cluster of variables present or absent in each factor with 

significant loadings are different from factor to factor and this suggests that 

the four factors of the MG group are independent. 

4.5.1.3. Findings 

The psychological factor structure of the MG group consists of four 

sigruficant independent factors viz., Accelerated Problem Solving Ability in 

Mathematics, Commitment in Mathematics, Masculinism and Introversion 

with percent of variance accounted for by each as 33,26,24 and 17. 

The first dominant factor is characterised by the presence of the 

variables, 

i) Problem Solving Ability in Mathematics 

ii) Abstract Reasoning 

iii) Attitude towards Mathematics and 

iv) Achievement Motivation in Mathematics 

The second factor is characterised by 

i) Self Concept in Mathematics 

ii) Achievement Motivation in Mathematics 

iii) Attitude towards Mathematics and 

iv) Mathematics Interest 
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The third factor is characterised by the presence of 

i) Masculinity and 

ii) Mathematics Interest and the absence of Mathematics Anxiety. 

The fourth factor is characterised by high presence of Introversion 

together with a very low absence of Mathematics Interest. 

4.5.2. Psychological Factor Structure of the MNG Group 

The intercorrelation matrix of the nine psychological variables which 

is the basic data for deriving factor matrix is given as Table 19. 

The unrotated and rotated factor matrices along with the respective 

communalities (h2); eigenvalue and the percent of variance accounted for 

by each rotated factor are given in Table 20. 

The schematic representation of the rotated factors is given as 

Figure 5.  



TABLE 19 

Correlation Matrix of the Psychological Variables for the MNG Group 

S1. 
No. 

1. 

2. 

3. 

Psychological Variables 

Problem Solving Ability 
in Mathematics 

Abstract Reasoning 

Achievement Motivation 
in Mathematics 

4. Mathematics Interest 

5.  

6 .  

Attitude towards 
Mathematics 

Self Concept in 
Mathematics 

7. 

8. 

Mathematics Anxiety 

Introversion 

9. 

Psychological Variables 

Masculinity 

4 5 6 



TABLE 20 

Unrotated and Rotated Factor Matrices of the MNG Group 

S1. No. Psychological Variables 

Problem Solving Ability in 
Mathematics 

Abstract Reasoning 

Achievement Motivation in 
Mathematics 

Mathematics Interest 

Attitude towards 
Mathematics 

Self Concept in Mathematics 

Mathematics Anxiety 

Introversion 

Masculinity 

Eigen value 

I Percent of variance 

Cumulative percent 

/ Factor 3 1 h2 

Unrotated 

Factor 1 

0.067 

0.181 

0.715 

0.570 

0.658 

0.776 

-0.592 

0.492 

-0.107 

2.512 

49.488 

49.488 

Factor 1 

0.392 

Rotated 

Factor 2 

0.659 
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4.5.2.1. Discussion of the Factor Matrix 

After analysis, three factors emerged to the nine select psychological 

variables of the study and these three factors were rotated for meaningful 

interpretation. 

Each factor is explained below for its nature and the percent of 

variance accounted for by each. 

4.5.2.1.1. Factor l: Factor 1 has sigruficant loadings on five variables, as 

listed below. 

High presence 

Self Concept in Mathematics (0.776) 

Achievement Motivation in Mathematics (0.715) 

Considerable presence 

Attitude towards Mathematics (0.658) 

Low Presence 

Mathematics Interest (0.570) 

Very low presence 

Introversion (0.492) 

Absence to a low extent 

Mathematics Anxiety (-0.592) 
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That is, Factor 1 is characterised by the high presence of Self Concept 

in Mathematics and Achievement Motivation in Mathematics; considerable 

presence of the variable Attitude towards Mathematics, presence of 

Mathematics Interest at a low extent, very low presence of Introversion and 

the absence of Mathematics Anxiety to a low extent. 

No other variable has sigruficant loading in the first factor. Factor 1 

can thus be considered as composed of the affective variables like Self 

Concept in Mathematics, Achievement Motivation in Mathematics, 

Attitude towards Mathematics, Mathematics Interest and Introversion 

together with absence of the affective variable Mathematics Anxiety. Hence 

this factor can be labelled as 'Introverted Self-esteem'. 

The eigenvalue is 2.522, indicating that the variance attributable to 

the factor is 2.512. This factor accounts for 49.488 percent of the variance of 

the battery of the psychological variables and hence is a dominant factor. 

4.5.2.1.2. Factor 2. This factor has s ighcant  loadings for two variables, 

Problem Solving Ability in Mathematics (0.826) and Abstract Reasoning in 

Mathematics (0.808). These two variables have high presence in the factor 

and no other variable has sigruficant loading. This implies that factor 2 is 

constituted by two variables Problem Solving Ability in Mathematics and 

Abstract Reasoning. Hence this factor can be labelled as 'Reasoned Problem 

Solving Ability in Mathematics'. 

The eigen value of this factor being 1.465, contribute a variance of 

1.465 to the set of variables. Factor 2 thus accounts for 28.861 percent of the 

variance of the battery of psychological variables. 
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4.5.2.1.3. Facfor 3. Factor 3 has significant loadings on two variables viz., 

Introversion (0.458) and Masculinity (0.837). The values of factor loadings 

indicate a very high presence of Masculinity and a very low presence of the 

variable Introversion. The factor loadings of the remaining seven variables 

are not significant. 

Factor 3 is thus characterised by the two affective variables, 

Introversion and Masculinity. The factor therefore can be labelled as 

'Introverted Masculinism' . Only 1.099 variance is attributable by this factor 

to the set of psychological variables and the percent of variation contributed 

by this factor to the battery of psychological variables is 21.651. 

4.5.2.2. Overlappin@ependence of the factors 

The cluster of variables sigruficantly loaded in the three factors 

suggests that the three factors are independent. 

45.2.3. Findings 

The psychological factor structure of the MNG group consists of 

three sigruficant independent factors viz., Introverted self-esteem, Reasoned 

Problem Solving Ability in Mathematics and Introverted Masculinism with 

percent of variance accounted by each as 49/29 and 22 respectively. 

The first dominant factor is characterised by the presence of the 

variables. 

i) Self Concept in Mathematics 

ii) Achievement Motivation in Mathematics 
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iii) Attitude towards Mathematics 

iv) Mathematics Interest 

v) Introversion and the absence of the variable Mathematics Anxiety. 

The second factor is characterised by two cognitive variables. 

i. Problem Solving Ability in Mathematics and 

ii. Abstract Reasoning 

The third factor is characterised by the presence of two variables 

Masculinity and Introversion. 

4.6. COMPARISON OF THE PSYCHOLOGICAL FACTOR STRUCTURES 

OF MG AND MNG GROUPS 

The psychological factor structures derived of the two groups MG 

and MNG are compared for their similarities and differences in terms of 

(i) no. of factors (ii) variables present/absent (iii) percent of variance 

to know how far are the factor structures different between the two groups. 

To enable comparison the two factor matrices are represented in a 

single table, Table 21 with details like number and name of factors, 

variables highly representing the factor, factor loadings of each variable 

and the percent of variance accounted for by each factor. 



TABLE 21 

Comparison of Psychological Factor Structure of Groups MG and MNG 

Group MNG 1 1 

SI. 
No. 

Group MG 

Factor Name 

1. 

3 1 Masculinism 

Accelerated Problem- 
solving Ability in 
Mathematics 

2. 

lntroversion 4/ 

Commitment in 
Mathematics 

Variables present or absent 

Problem Solving Ability in 
Mathematics 
Abstract Reasoning 
Attitude towards 
Mathematics 
Achievement Motivation in 
Mathematics 

Factor 
loadings 

Achievement Motivation in 
Mathematics 
Mathematics lnterest 
Attitude towards 
Mathematics 
Self Concept in Mathematics 

Mathematics lnterest 
Masculinity 
Mathematics Anxiety 

Introverted self- 
esteem 

Percent of 
Variance 

Reasoned 
Problem Solving 
Ability in 
Mathematics 

Introverted 
Masculinism 

Factor Name Variables present or 
absent 

Factor 
loadings 

Introversion 
I Mathematics Interest 

Achievement Motivation 
in Mathematics 
Mathematics lnterest 
Attitude towards 
Mathematics 
Self Concept in 
Mathematics 
Mathematics Anxiety 
lntroversion 

Problem Solving Ability 
in Mathematics 

0.862 
-0.463 

Abstract Reasoning 

0.458 
Masculinity 0.837 

17.007 

Percent of 
variance 

-- 
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4.6.1. Discussion of Results 

Comparison of the factor structures suggest that neither of the factor 

of MG group is perfectly comparable with the factors of the MNG group. 

However, the similarities and differences noticed are the following: 

1. The number of factors of the MG group is four and that of MNG 

group is three. That is the factor structures difTer in the number of 

factors. 

2. The first factor of the MG group and the second factor of the MNG 

group are comparable for the following reasons. 

The dominant variables of the two factors are Problem Solving 

Ability in Mathematics and Abstract Reasoning whose factor loadings are 

almost the same in the two factors. 

The first factor of MG group is characterised by a combination of 

affective and cognitive variables (by the considerable presence of the 

Attitude towards Mathematics and the low presence of Achievement 

Motivation in Mathematics), but the corresponding factor of Group MNG is 

purely characterised by the two cognitive variables. 

The percent variance accounted for by the two factors differ 

markedly as the first factor of MG group accounts for about 33 percent of 

variance where as the second factor of MNG group accounts only 29 

percent of variance in the battery of psychological variables. Besides, the 

first factor of group MG is the dominant factor of that group but is not so 

for the MNG group. 
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3. The second factor of MG group and the first factor of MNG group are 

comparable as both are in terms of affective variables like 

Achievement Motivation in Mathematics, Mathematics Interest, 

Attitude towards Mathematics and Self Concept in Mathematics. The 

major variables that constitute the factor are the same (Self Concept 

in Mathematics and Achievement Motivation in Mathematics) in 

both. But the first factor of Group MNG has a very low presence of 

the variable Introversion which is not included in the second factor of 

Group MG. 

The two factors differ in percent of variance attributed by them. The 

second factor of MG group attributes only 26 percent of variance where as 

49 percent of variance is attributable to the first factor of Group MNG. 

4. Another notable feature of the two factor structures is that the third 

and fourth factors of Group MG and the third factor of the Group 

MNG are characterised by affective variables only. The third factor of 

Group MG has a high presence of Masculinity which is very highly 

present in the third factor of Group MNG. The fourth factor of MG 

group has a very high presence of Introversion together with an 

absence of Mathematics Interest but the third factor of MNG group 

has a very low presence of Introversion. 

Thus it can be found that even though the factors of Group MG and 

Group MNG are comparable to a certain extent; the factors underlying the 

two groups are highly different. This suggests that the psychological factor 

structures of Groups MG and MNG are different. 
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4.6.2. Findings 

The psychological factor structures of Mathematically Gifted and 

Non-gifted pupils are different to a good amount as differences are 

observed in: 

(i) The number of factors 

(ii) Variables present/absent in each factor 

(iii) The variance accounted for by the factors in the battery of 

psychological variables. 

4.7. SUMMARY OF FINDINGS 

The major objective of the study was to identrfy the psychological 

variables (from the select list) which contribute sigruficantly to 

Mathematical Giftedness. To tackle this, the investigator applied four major 

statistical treatments to the collected data. The findings evolved by the four 

treatments are summarised below with reference to each treatment. 

4.7.1. Two tailed It' test of sigruficance of difference between mean scores of 

the psychological variables revealed that the two groups, Mathematically 

Gifted and Non-gifted differ significantly in the case of the variables 

(in the order of the values of the critical ratios) 

i. Problem Solving Ability in Mathematics (CR = 12.622). 

ii. Abstract Reasoning (CR = 9.589) 
... 
111. Achievement Motivation in Mathematics (CR = 9.024) 

iv. Mathematics Interest (CR = 7.534) 

v. Self Concept in Mathematics (CR = 5.311) 
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vi. Mathematics Anxiety (CR = 4.527) 

vii. Attitude towards Mathematics (CR = 3.799). 

The two groups are not sigruficantly different in the case of the 

variables 

i. Introversion (CR = 0.695) 

ii. Masculinity (CR = 0.193) 

4.7.2. When tested for dependency of Mathematical Giftedness with the 

select psychological variables the following variables were found to have 

sigruficant association with Mathematical Giftedness 

(in the order of ~2 values). 

i. Problem Solving Ability in Mathematics ( ~ 2  = 75.897, 
C = 0.344). 

ii. Achievement Motivation in Mathematics ( ~ 2  = 49.600, 
C = 0.284). 

iii. Mathematics Interest ( ~ 2  = 46.312, C = 0.275). 

iv. AbstractReasoning(~2=37.191,C=0.249). 

v. Self Concept in Mathematics ( ~ 2  = 22.634, C = 0.196). 

vi. Mathematics Anxiety ( ~ 2  = 21.128, C = 0.190). 

vii. Attitude towards Mathematics ( ~ 2  = 15.482, C = 0.163). 

The following variables are not significantly associated with 

Mathematical Giftedness. 

i. Introversion ( ~ 2  = 0.011) 

. . 
11. Masculinity ( ~ 2  = 1.382) 
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4.7.3. Discriminant Analysis yielded a linear function 

in which Z1, Z2 ... .... Z9 are the standard scores of the nine predictor 

variables, viz., 

1. 

. . 
11. 

. . . 
111. 

iv . 

v. 

vi. 

vii. 

viii. 

ix. 

Problem Solving Ability in Mathematics 

Abstract Reasoning 

Achievement Motivation in Mathematics 

Mathematics Interest 

Attitude towards Mathematics 

Self Concept in Mathematics 

Mathematics Anxiety 

Introversion and 

Masculinity. 

This function is efficient to discriminate between the two groups, 

Mathematically Gifted and Non-gifted as 

i. The percent of correct classification is 86.17. 

ii. The Chi-square value (168.342) with nine degrees of freedom is 

greater than the needed value for significance at 0.01 level. 

iii. The eigen value is 0.353. 

iv. The value of canonical correlation is 0.511. 



The following variables are found to have high loadings with the 

discriminant function and hence are capbale of discriminating between 

Mathematically Gifted and Non-gifted pupils. 

i. Problem Solving Ability in Mathematics (0.904) 

ii. Abstract Reasoning (0.556) 

iii. Mathematics Anxiety (-0.358) 

iv. Mathematics Interest (0.357) 

v. Achievement Motivation in Mathematics (0.339) 

vi. Self Concept in Mathematics (0.313) and 

vii. Attitude towards Mathematics (0.165) 

The variables that are less capable for discriminating the two groups 

are: 

i. Introversion (0.085) and 

ii. Masculinity (0.017). 

4.7.4. The psychological factor structure of Mathematically Gifted and Non- 

@ed pupils were derived using Principal Component Method of Factor 

Analysis followed by Varimax rotation. The factor structure of each group 

is described below. 

4.7.4.1. The psychological factor structure of Mathematically Gifted pupils 

comprises of four factors to nine variables. 

The first factor 'Accelerated Problem Solving Ability in Mathematics' 

which accounts for 33 percent variance is characterised by the presence of 

i. Problem Solving Ability in Mathematics 
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ii. Abstract Reasoning 

iii. Attitude towards Mathematics and 

iv. Achievement Motivation in Mathematics 

The second factor 'Commitment in Mathematics' explains almost 26 

percent of variance in the battery of psychological variables and is 

characterised by the presence of the variables 

i. Self Concept in Mathematics 

. . 
11. Achievement Motivation in Mathematics 

iii. Attitude towards Mathematics and 

iv. Mathematics Interest 

The third factor 'masculinism' which accounts for almost 24 percent 

of variance, is characterised by the variables 

i. Masculinity 

. . 
11. Mathematics Interest and 

iii. Mathematics Anxiety 

The fourth factor 'Introversion' is characterised by high presence of 

Introversion and a very low absence of Mathematics interest which 

accounts for only 17 percent of variance to the battery of psychological 

variables. 

4.7.4.2. The psychological factor structure of Mathematically Non-gifted 

group consists of three factors to nine psychological variables. 

The first factor defines almost 49 percent of variance and is 

characterised by the presence of 



i. Self Concept in Mathematics 

. . 
11. Achievement Motivation in Mathematics 

iii. Attitude towards Mathematics 

iv. Mathematics Interest 

v. Introversion and 

the absence of the variable Mathematics Anxiety. 

The second factor (Reasoned Problem Solving Ability in Mathe- 

matics) explains 29 percent of variance and is characterised by two 

cognitive variables Problem Solving Ability in Mathematics and Abstract 

Reasoning. 

The third factor 'Introverted Masculinism' contributes nearly 22 

percent of variance to the battery of psychological variables and is 

characterised by the two variables Masculinity and Introversion. 

4.7.5. When the psychological factor structures of Mathematically Gifted 

and Non-gifted pupils were compared, it was found that the two groups 

differ in their psychological factor structures in the following aspects. 

Number of factors evolved i. 

ii. The variables present/absent in the factors and 

iii. Percent of variance accounted for by the factors. 

4.7.6. To tackle the major objective of the study, four major statistical 

treatments were applied and in all these the variables viz., 

i. Problem Solving Ability in Mathematics 

ii. Abstract Reasoning 



Analysis 173 

iii. Achievement Motivation in Mathematics 

iv. Mathematics Interest 

v. Attitude towards Mathematics 

vi. Self Concept in Mathematics and 

vii. Mathematics Anxiety 

were found to be sigruficantly discriminating between Mathematically 

Gifted and Non-gifted; sigruficantly associated with Mathematical 

Giftedness; represented highly the dominant factors of the Mathematically 

Gifted group and loaded highly in the linear discriminant function. 

4.8. TENABILITY OF HYPOTHESES 

The tenability of the hypotheses set for the study are discussed below 

based on the results of statistical analyses done. 

The first hypothesis states that "Mathematically Gifted and Non- 

@ed groups are sigruficantly different in the case of each plsychological 

variable selected". This hypothesis is almost substantiated as seven 

variables out of the nine, differ sigruficantly between Mathematically Gifted 

and Non-@ed pupils. 

The second hypothesis "Mathematical Giftedness is significantly 

dependent on each of the select psychological variables" is also almost 

substantiated. The Chi-square values estimated by the ~2 test of inde- 

pendence indicated that Mathematical Giftedness is sigruficantly dependent 

on seven variables and not significantly dependent on two variables 

Introversion and Masculinity. 
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The third hypothesis is "Mathematically Gifted and Non-gifted 

groups can be sigruficantly and effectively discriminated by means of a 

single linear function of the select psychological variables". This hypothesis 

is fully substantiated as a linear discriminant function formed based on the 

nine variables selected for the study was found to be efficient (in terms of 

percent of correct classification, 22 value, eigen value and canonical 

correlation) to discriminate between Mathematically Gifted and Non-gifted 

pupils. 

The fourth hypothesis states that "the psychological factor structures 

of Mathematically Gifted and Non-gifted pupils are different in terms of 

i. number of factors 

ii. presence or absence of the variables in the factors. 

iii. percent of variance accounted for by each factor. 

This hypothesis also is substantiated as differences are observed in 

the three aspects of the factor structures viz., 

1. number of factors 

ii. variables present or absent in the factors and the level of 

presence of absence of the variables. 

iii. percent of variance account for by the factors to the battery of 

psychological variables. 

The four hypotheses set forth for the study are found to be 

substantiated and among the nine variables, seven are found to be 

significant contributors of Mathematical Giftedness. This implies that the 

major hypothesis "each select predictor variable will be a sigruficant 

contributor of Mathematical Giftedness" is almost substantiated. 
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This chapter presents an overall summary of the study, a 

discussion of the findings and general conclusions of the study. Some 

suggestions for educational implication and for further research in the area 

are also included. These are presented under the major headings viz., 

Methodology in retrospect 

Major findings of the study 

Conclusions drawn 

Educational implications and 

Suggestions for further research in the area. 

5.1. METHODOLOGY IN RETROSPECT 

5.1.1. Title of the study. 

The study is entitled as "SOME PSYCHOLOGICAL VARIABLES 

CONTRIBUTING TO MATHEMATICAL GIFTEDNESS OF SECONDARY 

SCHOOL PUPILS OF KERALA". 

5. 1.2.  Variables 

The design of the study warranted two types of variables, criterion 

and predictor variables. Mathematical Giftedness defined as the presence 



of high Mathematical Abilities and Mathematical Creativity, was 

considered as the criterion variable. 

The predictor psychological variables selected for the study were the 

following 

1. 

. . 
11. 

. . . 
111. 

iv . 

v. 

vi. 

vii. 

viii. 

ix. 

Problem Solving Ability in Mathematics 

Abstract Reasoning 

Achievement Motivation in Mathematics 

Mathematics Interest 

Attitude towards Mathematics 

Self Concept in Mathematics 

Mathematics Anxiety 

Introversion 

Masculinity 

5. 1. 3. Objectives 

The major objective of the study, as explained by the statement itself, 

was "to find out the psychological variables, the presence or absence of 

which contribute significantly to Mathematical Giftednesst'. This was 

realized through the following objectives. 

i. To compare Mathematically Gifted and Non-gifted pupils for each of 

the select psychological variables and to decide the variables for 

which the two groups sigruficantly differ and hence may contribute 

to Mathematical Giftedness. 



ii. To test whether Mathematical Giftedness is dependent on the select 

psychological variables so that the dependent predictor variables can 

be considered as the contributing variables. 

iii. To test whether Mathematically Gifted and Non-gifted pupils can be 

significantly discriminated by a linear combination of the select 

psychological variables and to decide the relative importance of such 

variables as contributors to Mathematical Giftedness. 

iv. To derive the psychological factor structures of Mathematically 

Gifted and Non-fled pupils and to decide the contributing variables 

by the presence or absence of the variables having highly sigruficant 

factor loadings in the factor with the highest percent of variance or 

eigen value. 

v. To compare the psychological factor structures of Mathematically 

Gifted and Non-gfted pupils in terms of 

a). Number of factors 

b). Presence or absence of the variables in the factor and 

c). Percent of variance accounted for by each factor and to decide 

whether the factor structures of the two groups are different or 

not. 

5. l .  4 Hypotheses 

The major hypothesis around which the study was conducted is that 

each select predictor variable will be a significant contributor of 



Mathematical Giftedness. The following hypotheses were stated and tested 

which in turn confirm the major hypothesis. 

i. Mathematically Gifted and Non-gifted groups are significantly 

different in the case of each psychological variable selected. 

ii. Mathematical Giftedness is significantly dependent on each of the 

select psychological variables. 

iii. Mathematically Gifted and Non-gifted groups can be s iwcant ly  

discriminated by means of a single linear function of the select 

psychological variables. 

iv. The psychological factor structure of Mathematically gifted and Non- 

gfted pupils are sigruficantly different in terms of: 

a). number of factors 

b). presence or absence of the variables in the factor 

c). percent of variance accounted for by each factor. 

5. 1. 5. Sample 

Sample for the study comprised of 564 secondary school pupils of 

Kerala selected by stratified sampling technique, from 12 schools belonging 

to six revenue districts. Among these 564 pupils, 45 were identified as 

Mathematically Gifted (Using the criterion that 70 percent or above mark in 

the Test of Mathematical Abilities and a very high score in the Test of 

Mathematical Creativity). 



5. 1. 6. Tools Used 

The data necessary for the study was collected using the tools listed 

below. 

i. 
. . 
11. 

. . . 
111. 

iv. 

v. 

vi. 

vii. 

viii. 

ix. 

X. 

xi. 

Test of Mathematical Abilities (Sumangala & Malini, 1995) 

Test of Mathematical Creativity (Sumangala, 1993) 

Test of Problem Solving Ability in Mathematics 

Test of Abstract Reasoning (Sumangala & Malini, 1993) 

Scale of Achievement Motivation in Mathematics 

Mathematics Interest Inventory 

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

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

Scale of Mathematics Anxiety (Sumangala & Malini, 1993) 

The Kerala Introversion - Extraversion Scale (Nair, 1976) 

The Kerala Masculinity- Femininity Scale (Nair, 1978) 

5.1. 7. Statistical Techniques Used 

The hypotheses set forth for the study was tested using the following 

statistical techniques. 

1. Two tailed 't' test 

ii. Chi-square test of independence 

iii. Discriminant function analysis (Direct method) 

iv. Factor analysis (Principal component method followed by varimax 

rotation). 



5.2. MAJOR FINDINGS OF THE STUDY 

In order to tackle the major objective of the study, that is to identify 

the psychological variables which contribute significantly to Mathematical 

Giftedness, the investigator employed four statistical treatments to the 

collected data. Each statistical treatment together with the major results 

obtained are summarised below. 

5.  2. 1. Two tailed 't' test to test the significance of mean difference in the 

psychological variables between the two groups Mathematically Gifted and 

Non-gifted suggested that among the nine variables, the two groups differ 

sigruficantly in the mean scores of seven variables. The variables in the 

order of magnitude of the critical ratios are: 

i. Problem Solving Ability in Mathematics (CR = 12.622). 

ii. Abstract Reasoning (CR = 9.589). 

iii. Achievement Motivation in Mathematics (CR = 9.024) 

iv. Mathematics Interest (CR = 7.534). 

v. Self Concept in Mathematics (CR = 5.341) 

vi. Mathematics Anxiety (CR = -4.527) and 

vii. Attitude towards Mathematics (CR = 3.799). 

The variables for which the two groups do not differ sigruficantly are: 

Introversion (CR = 0.695) and 

Masculinity (CR = 0.193). 



5. 2. 2. Chi-square test of independence was used to test the dependency of 

Mathematical Giftedness with the select predictor variables. The variables 

that are significantly associated with Mathematical Giftedness in the order 

of extent of relationship are: 

i. Problem Solving Ability in Mathematics ( ~ 2  = 75.897, C = 0.344) 
. . 
11. Achievement Motivation in Mathematics (X' = 49.600, C = 0.284) 
. . . 
111. Mathematics Interest ( ~ 2  = 46.312, C = 0.275) 

iv. Abstract Reasoning ( ~ 2  = 37.191, C = 0.249) 

v. Self Concept in Mathematics (X' = 22.634, C = 0.196) 

vi. Mathematics Anxiety ( ~ 2  = 21.128, C = 0.190) 

vii. Attitude towards Mathematics ( ~ 2  = 15.482, C = 0.163). 

The following variables are not signtficantly associated with 

Mathematical Giftedness 

i. Introversion ( ~ 2  = 0.011) 
. . 
11. Masculinity (X' = 1.382). 

5. 2. 3. Discriminant analysis (Direct Method) was used to derive a linear 

function that can efficiently discriminate between Mathematically Gifted 

and Non-gifted pupils and to identdy the variables that are important in 

the function. 

The linear function obtained, which can classify individuals to the 

two groups, Mathematically Gifted and non-gifted with 86.17 percent of 

correct classification, is 



D = 0.78621 + 0.23422 + 0.096Z?+ 0.19224 + - 0.26425 + 0.14126 + -0.17227 + 

-0.03228 + -0.04729 where 

Z,, Z2 ... Z9 are the standard scores of the nine predictor variables viz., 

1. 

. . 
11. 

... 
111. 

iv. 

v. 

vi. 

vii. 

viii. 

ix. 

Problem Solving Ability in Mathematics 

Abstract Reasoning 

Achievement Motivation in Mathematics. 

Mathematics Interest 

Attitude towards Mathematics 

Self Concept in Mathematics 

Mathematics Anxiety 

Introversion and 

Masculinity 

This function is found to be efficient to discriminate between 

Mathematically Gifted and Non-grfted as 

i. The chi-square value (168.342) with nine degrees of freedom is 

greater than the needed value for sigruficance at 0.01 level 

ii. The eigen value is 0.353 

iii. The value of canonical correlation is 0.511. 

The following variables are found to have high loadings and 

significant relation with the discriminant function and hence are capable of 

discriminating between Mathematically Gifted and Non-gifted pupils 

(in the order of importance) 

i. Problem Solving ability in Mathematics (0.904) 



ii. Abstract Reasoning (0.556) 

iii. Mathematical Anxiety (-0.358) 

iv. Mathematics Interest (0.357) 

v. Achievement Motivation in Mathematics (0.339) 

vi. Self Concept in Mathematics (0.313) and 

vii. Attitude towards Mathematics (0.165) 

The variables that have low loadings and negligible relationship with 

the discriminant function and hence are less capable for discriminating the 

two groups are: 

i. Introversion (0.085) and 

i. Masculinity (0.017). 

5. 2. 4. The psychological factor structures of Mathematically Gifted and 

Non-grfted pupils were derived using Principal component Method of 

Factor Analysis followed by Varimax rotation. 

5. 2.4. 1. Four factors were derived using the nine psychological variables 

and this four factors comprised the psychological factor structure of 

Mathematically Gifted pupils. 

The first factor (Accelerated Problem Solving Ability in Mathematics) 

which accounts for 33 percent of variance is characterized by the presence 

of: 

i. Problem Solving Ability in Mathematics 

ii. Abstract Reasoning 

iii. Attitude towards Mathematics and 

iv. Achievement Motivation in Mathematics 



The second factor (commitment in Mathematics) which explains 

almost 26 percent of variance is characterized by the presence of the 

variables: 

i. Self Concept in Mathematics 
. . 
11. Achievement Motivation in Mathematics 

iii. Attitude Towards Mathematics and 

iv. Mathematics Interest 

The third factor (Masculinism) accounts for almost 24 percent of 

variance and is characterized by the presence of variables: 

i. Masculinity 
. . 
11. Mathematics Interest and 

iii. absence of Mathematics Anxiety 

The fourth factor (introversion ) is characterized by high presence of 

introversion and a very low absence of Mathematics Interest which 

accounts for only 17 percent of variance to the Battery of psychological 

variables. 

5. 2. 4. 2. The psychological factor structure of Mathematically Non-gifted 

pupils consists of three factors derived from the nine psychological 

variables. 

The first factor (Introverted self-esteem) the dominant factor of the 

Non-gifted pupils accounts for almost 49 percent of variance and is 

characterized by the presence of: 

i. Self Concept in Mathematics 



. . 
11. Achievement Motivation in Mathematics' 

iii. Attitude towards Mathematics 

iv. Mathematics Interest 

v. Introversion and the absence of the variable Mathematics Anxiety 

The second factor (Reasoned Problem Solving Ability in 

Mathematics) explains 29 percent of variance and is characterized by the 

two cognitive variables 

i. Problem Solving Ability in Mathematics and 

ii. Abstract Reasoning 

The third factor (Introverted Masculinism) contributes around 22 

percent of variance to the battery of psychological variables and is 

characterized by the high presence of Masculinity and a very low presence 

of Introversion. 

5. 2. 5. When the psychological factor structures of Mathematically Gifted 

and Non-gfted pupils were compared, sigruficant difference was observed 

mainly in the following aspects 

i. Number of factors evolved 

ii. The variables present/absent in the factors 

iii. Percent of variance accounted for by the factors to the battery of 

psychological variables. 

5.3. CONCLUSION 

As stated earlier, the major objective of the study was to identdy the 

psychological variables (from the select list) which will contribute to 



Mathematical Giftedness. To identify this, the investigator applied four 

statistical techniques and the findings evolved by each are given below. 

5. 3. 1. The two tailed test of significance of mean difference for large 

independent samples resulted that the two groups Mathematically Gifted 

and Non-gifted are sigruficantly different in the case of seven variables viz., 

(in the order of magnitude of values of 't') 

i. Problem Solving Ability in Mathematics. 

ii. Abstract Reasoning. 

iii. Achievement Motivation in Mathematics. 

iv. Mathematics Interest. 

v. Self Concept in Mathematics. 

vi. Mathematics Anxiety. and 

vii. Attitude towards Mathematics. 

5. 3. 2. By the Chi-square test of independence, it was found that seven 

variables have sigruflcant association with Mathematical Giftedness. The 

variables are: 

(in the order of ~2 values) 

i. Problem Solving Ability in Mathematics. 
. . 
11. Achievement Motivation in Mathematics. 

iii. Mathematics Interest. 

iv. Abstract Reasoning. 

v. Self Concept in Mathematics. 

vi. Mathematics Anxiety and 

vii. Attitude towards Mathematics. 



Relationship of the following variables with Mathematical Giftedness 

are found to be high/moderate 

(in the order of 'C'-coefficients) 

i. Problem Solving Ability in Mathematics. 
. . 
11. Achievement Motivation in Mathematics. 

iii. Mathematics Interest. 

iv. Abstract Reasoning. 

5. 2. 3. The linear discriminant function derived which was found to be 

sigdicantly efficient to discriminate between Mathematically Gifted and 

Non-gifted, implied that the following variables have high loadings or 

contribute much to the function 

i. Problem Solving Ability in Mathematics 

ii. Abstract Reasoning 

ii. Mathematics Anxiety 

iv. Mathematics Interest 

v. Achievement Motivation in Mathematics 

vi. Self Concept in Mathematics. 

vii. Attitude towards Mathematics 

5. 3. 4. By factor analysis (Principal Component Method) factor structures 

of Mathematically Gifted and Non-gifted groups were derived and it was 

found that the two factor struclres are different in terms of 

i. Number of factors 

ii. Variables present/absent in the factor and 

iii. Percent of variance accounted for by the factors. 



The dominant factor which contributes about 33 percent of variance 

to the battery of psychological variables, among the four factors derived for 

Mathematically Gifted is "Accelerated Problem Solving Ability in 

Mathemtics" which is loaded by the variables (i) Problem Solving Ability in 

Mathematics, (ii) Abstract Reasoning, (iii) Achievement Motivation in 

Mathematics and Attitude towards Mathematics. 

The next important factor is "commitment in Mathematics" which is 

loaded by 

i. Self Concept in Mathematics 
. . 
11. Achievement Motivation in Mathematics 

iii. Attitude towards Mathematics and 

iv. Mathematics Interest, 

and this factor contributes about 26 percent of variance to the battery of 

psychological variables. 

The third factor 'Masculinism' explains nearly 24 percent of the total 

variance and is characterised by the presence of Masculinity and 

Mathematics interest with very high absence of Mathematics Anxiety. 

The above findings by means of four different statistical approaches 

made the investigator to arrive at the conclusion that the variables, 

(in the order of importance) 

i. Problem Solving Ability in Mathematics 

ii. Abstract Reasoning 

iii. Achievement Motivation in Mathematics 



iv. Mathematics Interest 

v. Self Concept in Mathematics 

vi. Mathematics Anxiety and 

vii. Attitude towards Mathematics 

are the major contributing variables to mathematical Giftedness, as for 

these seven variables, 

i. Mathematically Gifted and Non-gifted pupils are sigruficantly 

different 

ii. Sigruficant association exists with Mathematical Giftedness 

iii. Discriminant weights found in the linear function are high. 

iv. The dominant factors of the Mathematically Gifted group are loaded 

with these variables and 

Among the contributing variables to Mathematical Giftedness in all 

the four analyses, Mathematics Anxiety was found to be a negative 

contributor. That is low levels of the variable results in high levels of 

Mathematical Giftedness and vice versa. 

5.4. EDUCATIONAL IMPLICATIONS OF THE STUDY 

The statistical analyses done to tackle the objectives and to test the 

hypotheses revealed that the seven variables viz., 

i. Problem Solving Ability in Mathematics 

ii. Abstract Reasoning 
... 
ill. Achievement Motivation in Mathematics 

iv. Mathematics Interest 

v. Attitude towards Mathematics 



vi. Self Concept in Mathematics and 

vii. Mathematics Anxiety contribute to Mathematical Giftedness. 

It was also found that the linear function derived through 

Discriminant Analysis is an effective one to identdy Mathematically Gifted. 

When the psychological factor structures of Mathematically Gifted and 

Non-gifted pupils were compared, it was found that the factor structures 

differ in many aspects. 

This made the investigator to perceive the following implications in 

the field of education. 

In the normal mathematics classroom a good and active teacher can 

note the difference among students in the expression of psychological 

characteristics like interest, self-confidence, anxiety, ability to solve 

problems, see relations in the abstract ideas etc. A knowledge of the 

presence of these psychological characteristics (which are identified 

as sigruficant contributors of Mathematical Giftedness) will then 

surely enable the teachers to recognize the mathematically talented. 

The teachers if motivated and interested, can then provide ample 

situations for the enrichment of such pupils. The teacher can as well 

identlfy the psychological characteristics lacking in other pupils and 

resort for methods by which such characteristics are boosted or 

developed. 

All the non-gifted can not be changed to gifted by mere 

programmes, but a small group of non-gifted pupils who are at the 

edge of Mathematical Giftedness can be made to have the gifted 

characteristics. This is possible if the characteristics like problem 



solving ability, abstract reasoning, motivation, self concept etc., are 

bettered at the same time decreasing the level of anxiety. Teachers 

can do a lot in this direction. The following are some suggestions, a 

mathematics teacher can adopt in classroom situations for the benefit 

of both gifted and non-gifted. 

i. As Mathematically gifted are found to be better problem 

solvers and high in abstract reasoning, they have to be 

provided with more complex and abstract problem in addition 

to the normal ones so as to cope with their ability. 

Their abilities to solve problems and to reason out can be 

improved by enriching curriculum by including situations or 

exercises necessitating higher level thinking. They should be 

motivated by the teachers to read more about the subject and to 

widen their knowledge. Mathematics class can be made 

interesting by including mathematical 'gems', historical notes 

and other odd topics which captivate and excite students. To 

aid the teacher, a number of references should be given which 

are the store house of these gems, historical notes and odd 

topics. 

. . 
11. Problem solving ability which is a process as well as a product, 

being found as the major contributor of mathematical 

gaedness, strengthening of this should be the goal of the 

mathematics teachers. Instead of practising the routine way of 

solving problems, some creative and novel attempts should be 

made for problem solving. Generally n~athematically gifted 



pupils will have a number of novel approaches to the problems 

and this may be spelled out to the normal students for 

triggering their ability to solve problems. Non-gifted pupils 

may not be successful in all the processes. Here the help of 

gifted students can be seeked to detect the erring phases and 

help for becoming better problem solvers. 

0 . .  

111. In leisure times pupils be given chances to answer 

mathematical puzzles and problematic and creative situations, 

so that mathematically gifted can improve their capabilities 

and the non-gfted can be motivated and made interested and 

confident in the subject. 

iv. While giving assignment and projects to pupils (individual or 

group work) varied types (different in the complexity) of 

works be assigned considering the ability level of students. 

This will help the gifted to improve their talents and non-gifted 

to become more confident in their abilities and hence interested 

and motivated in the subject. 

v. Workshops in the subjects can be conducted under the 

leadership of mathematically gifted pupils so that they will get 

chance to improve their motivation, confidence, etc. 

vi. Peer teaching by gifted pupils can be used, through which the 

talent of mathematically @ed can be utilized for the benefit of 

others. The group works under the leadership of 

mathematically gifted will help them to increase the self- 



confidence and at the same time will motivate others to achieve 

more. This will be an assistance to the teachers concerned also. 

2. In situations where talents cannot be identified through observed 

behaviours, psychological testing be used. For this authorities should 

take steps to have a pool of standardized psychological tests that are 

usable for secondary school pupils of Kerala. 

3. The discriminant linear function evolved in the study can be used 

(the index of effectiveness being 86.17 percent) to identify the 

mathematically gifted children by administering the psychological 

tests used in the study. This will enable to locate the group of 

mathematically talented in each school as there are ample computer 

facilities to do the computation works. 

4. The Mathematically talented, identified in each school can be put 

together as a group by educational district/revenue district/state 

wise. Summer programs may be arranged for them. This will help 

for their interaction and to achieve excellence. Through the 

interaction with other mathematically talented students, each will get 

chance for creative criticism and immediate feedback which will give 

the persistence and development of giftedness. Situations where they 

can sparkle their creativity, develop and experience their ability 

should be created. 

5. Mathematically gifted pupils may be exposed to higher levels of the 

Mathematical thinking and for such, problem solving and reasoning 

under the supervision of experts in the field should be arranged. 



6. In the era of information technology, the computer interaction 

programs given at secondary level will not be sufficient for the 

mathematically gifted and they should be exposed to programmes 

which instigate them in the field like software development, 

networking etc. 

7. Students identified as mathematically precocious may be prepared 

and guided to participate in competitive programs conducted by 

various organisations nationally and internationally like Talent 

Search exams, International Mathematics Olympiad (IMO) etc. Those 

who have high potential should be accelerated so that they can make 

their contribution in the field at a very younger age itself. 

8. Some special enthusiasm and creative thinking is necessary for the 

teachers to enrich the gifted and to transform the non-gifted to gifted. 

Therefore, teachers be given special inservice programmes orienting 

the needs of enriching the talented; identdying and nurturing the 

talents. 

9. Mathematically gifted students themselves may vary in their level of 

giftedness by the variations in the level of contributing variables. 

This variations should be realized and enough experiences should be 

provided for rectification. 

10. Students who are highly talented in Mathematics should be 

separated from the routine education system and special educational 

set up should be evolved for them. To teach these mathematically 

gifted children, the present system of teacher education is 

inadequate. More intelligent, creative, enthusiastic individuals 



having preferences for teaching gifted should be trained in this 

respect. 

11. Studies have established that the family environment of the students 

are very significant in the development of academic abilities and for 

right attitudes to education and for confidence. In this regard, the 

attitude of parents play a crucial role. So parents of mathematically 

gfted should be made aware that their cluld is glfted and therefore 

they have to give the optimum environment consisting of proper 

health, care to psychological essentials for the development of 

required abilities to their children. In this respect, as in western 

countries, such parents should be given orientation and necessary 

training. 

5.5. SUGGESTIONS FOR FURTHER RESEARCH 

The following are some of the suggestions by the investigator for 

further research which will help to widen the theoretical and empirical 

understanding of Giftedness. 

1. Replicate the study by widening the identification criteria by one 

more variable viz., 'Task commitment' and with a large set of 

cognitive and affective variables as predicto~or contributors. 

2. Replicate the study for other academic areas Like science, language, 

arts, etc. 



3. Conduct an indepth study of this nature on a very large sample 

which is highly representative of the secondary school pupils of 

Kerala by drawing samples from all the major educational districts. 

4. A causal model of Giftedness in terms of a select set of psychological 

variables may be developed and tested for its efficiency through the 

sophisticated path analysis. 

5. Teaching modules may be developed separately for Mathematically 

Gifted and Non-gifted so that both groups enjoy the advantages and 

there by to find the effectiveness of such modules. 

6. A study on socio-familial correlates of giftedness. 

7. A study on the gender difference in Giftedness and on the causing 

variables. 

8. A study on the characteristics of highly gifted, moderately @ed and 

non-grfted pupils. 
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APPENDIX I 

TEST OF MATHEMATICAL ABILITIES 
(For Secondary School Pupils of Kerala - 1995) 

DEPARTMENT OF EDUCTION 
UNIVERSITY OF CALICUT 

Instructions: This is a test to measure the abilities of students in Mathematics 
which contains 62 items. Write your responses in the separate response sheet 
given. Answer as many question as possible within the stipulated time. 

TEST - 1 
Time: 10 mts. 

1. The area of a square is 25 sq. cm; Then is its side. 

2. The product of two numbers is 50. If one number is 5, then is the 
other number. 

3. x:y = 2:3, then x/y = 

4. If 6% of a number is 60 what is the number? 

5. In rightangled triangle, height is 4 cm, hypotenuse is 5 cm, then base = 
cm 

6. When a number is divided by 3, the quotient is 4 and the remainder is 2 
which is the number. 

7. If you get 2 when +9 is added to -7, what will you get when 9 is 
substracted from 2? 

8. Which number if  multiplied with 4/5, will result in '1'. 

9. If 4144 = 12, then 122 = 

11. If the base angles of a triangle are equal, the triangle is a triangle. 

12. If 23 = 8, then 348 = 

13. With which number (1/10 + 1/20 + 1/30) should be multiplied to get (1/5 
+ 1/10 + 1/15). 

14. If the volume of a cube is 64cm3, then the side of the cube is 



The 5 times of which number is 60. 

If one side of a triangle is the sum of squares of the other two sides, that 
triangles is a triangle. 

Which number is to be added with -3x + 2y to get zero. 

TEST - 2 
Time: 10 mts. 

If 10=1,20 = 1,30 = 1 then no = 

The tenth term of the number series 2 X 20,2 X 21 ,2 X 2 2  .... is 

Consider the following parallelograms. 

A B  
AB = X cm, BC = y cm. what will be AD and CD? 

The number of faces of a triangular prism is 5, that of a 'rectangular prism 
is 6 and a pentagonal prism is 7. If the base of a prism has 'n' sides, then it 
will have faces. 

( v4 )z = 4 ( h )3 = 7, (410)s = 10, then ( = 

l !  = 1, 2! = l X 2, 3! = 1 x 2 ~ 3  then 10! = 

Some points on Y-axis are (0,2), (0,4), (0,-9) write another point on Y - axis. 



4! 5! 10! 
30. 4 C3 = ------, 5 C2 = ----- , lOC6 = ------ then nC, = 

3! + ! 2! 3! 6! 4! 

31. The first term of a number series is a, second terms is a + d, third terms is a 
+ 2d, fourth term is a + 3d, then how can the 15Ih term be expressed? 

32. The sum of interior angles of a triangle = 1 X 2 (right angles) 

The sum of interior angles of a rectangle = 2 X 2 right angles 

The sum of interior angles of a pentagone = 3 X 2 right angles 

then the sum of interior angles of a polygon with In' sides = X 2 right 
angles. 

33. Consider the following parallelograms. h 

TEST - 3 

Time: 15 mts 

Write angle the unavoidable steps while solving the following problem. 

34. p(x) = 3x2 - 5x -7, then P(0) = 

35. a (a+b) = 18, b @+a) = 7 then (a+b)* = 

39. 240 
--- - - 24 then a = 

da 

40. 10k X 7 = 70 then k = 



X+Y - 41. l / x  = 7, l / y  = 9 then -\I ----- - 

XY 

42. X 

---- - - 1/5 then X = 

425 

43. X = 1, y = 2 then X' + 2xy + y' = 

44. 2:x = x:8 then X =- 

TEST - 4 
Time: 10 mts 

Write as many responses as possible for the following questions (from 46 to 52) 
within the stipulated there. 

46. Write examples for null set. 

47. Write similar form of the fraction 112 (Example 4/8). 

48. Write different pairs of complementary angles. (Example 150, L40). 

49. Write points in the first quadrant. 

50. Using 3,4,5 and 6 write number so that their sum is 8. 

51. Express 64 as the power of different numbers. 

TEST - 5 
Time: l5 m ts. 

53. If the ratio of the areas of two circles is 25:9, then find the ratio of their 
radii. 

a) What is to be find out? 

b) What is the ratio of the ares of the circles. 

c) What is the formula for area of a circle? 

d) How the ratio of radii can be written? 

54. Find the side of a cube, volume and surface area of which are equal. 

a) Whatistobefindout? 



b) What is the formula of volume of a cube? 

c) What is the formula of surface area of a cube? 

d) Here what is the relation between volume and surface area? 

e) How the side of the cube can be find out? What is the side? 

55. 1/4th of the total boys and 3/8th of the total girls participated in the 
annual arts festival. Then find the proportion of total students who didn't 
participate in the festival? 

a) Whatistobefindout? 
b) What are given? 

c) Is the given data sufficient to find out the requried? why? 

56. If 60% of 50 students passed, then how many students failed? 

a) If 60% passed, how many students will be passed out of 100 
students? 

b) If 60% of 50 students passed, then how many students passed? 

c) Then what is the number of failed students? 

57. What is the highest angle of triangle ABC if AB =l0 cm & BC = 12cm? 

a) What is to be find out? 
b) What are given? 
c) To know an angle of a triangle, what are the minimum 

required information? 

58. In the parallelogram ABCD, AB=4 cm, AD=2cm the altitude to the side AB 
= 3 cm. Calculate the area of the parallelogram. 

a) What is the formula of area of a parallelogram. 
b) What are given? 

c) What information is not necessary for calculating the area? 
d) What is the area? 

59. The sum of two numbers is 45, and their difference is 20; then calculate the 
difference of their squares. 

a) Lf the numbers are a & b, what is to be find out? 

b) What is a + b? What is a-b? 

c) How can the difference of squares of a & b can be calculated 
using the given data? 

d) What is the difference of the squares? 

60. The side of a square is 4 cm, and its diagonal is 442 cm. Then find the area 
of the square. 



a) What is the formula of area of a square? 

b) what are the given information? 

c) Is there any unnecessary information in the given problem? 
d) What is the area? 

61. The age of Babu's father is three time that of Babu. The sum of their ages 
is 56 years. Then find their ages? 

a) What is to be calculated? 

b) If X is the age of Babu and Y is the age of his father, how X and 
y can be related? 

c) Whatisx+y? 

d) Using the given information say Babu's age and his father's age. 

62. The base angle of an isoscales triangle in 500. What is its vertex angle? 

a) What is the measure of base angle? 

b) What is the particularity of the base angles of an isosceles 
triangle. 

c) What is the sum of the angles of a triangle? 

d) What is the measure of vertex angle? 



APPENDIX I1 

TEST OF MATHEMATICAL CREATIVITY 

Dr. V. Sumangala 
Reader in Education 

Dept. of Education 
University of Calicut. 

This is a test to measure your creativity in Mathematics. There are seven 
different questions in this test. To each question, write as many possible answers 
as you can within the time limit specified. Your scores for creativity will increase 
as the number of right answers. Let your answers be unusual and novel as far as 
possible. Answer each question within the time limit given against each. Begin 
answering when the teacher says 'start' and 'stop' when the teacher says so. 

1. Write as many numbers as possible so that the sum of the digits is '7' 
Time: 5 rnts 

2. Draw the figures of four squares arranged in different ways as possible. - - 
Ex. 1-1 

- 

Time: 5 rnts 
3. Represent the whole numbers 0, 1, 2 ................ using four 4's and any 

mathematical operation between them. 
Time: 7 rnts 

Ex: 44- 44 = 0 
4/4 + 4/4 = 2 etc. 

4. Write as many paths as possible from A to H through the edges of the cube 
ABCDEFGH 

Time: 5 rnts 
5 .  Using the fundamental mathematical operations +, -, X, + connect the 

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: 5 rnts 

Ex: B = C+D, Z' = (A+D)2 
7. Using fundamental mathematical operations, +, -, X, -+ between the digits 1, 

9,9 and 2 of the number 1992, write as many counting numbers as possible. 
Time: 5 rnts 

Ex: 1 + 9 + 9 + 2  = 21 
-1 -9 +9 +2 = l etc. 



APPENDIX 111 

TEST O F  ABSTRACT REASONING 

\ Time: 8 mts 
** Start answering only when told to do** 

Pictures A and B has a particular relationshp. Select D from the answer 
figures such as C and D has the same relationship as A to B. 

11. The following pictures are in a particular order. Select the answer figure 
whch follows the same order. 



111. In the following five figure series, four belongs to one category and one 
stands out. Find the different one. 
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SCALE OF ATTITUDE TOWARDS MATHEMATICS 

DEPARTMENT OF EDUCATION 
UNIVERSITY OF CALICUT 1987 

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. If your response to a statement is 'strongly agree', 'agree', 
'undecided', 'disagree' or 'strongly disagree', put an 'X' mark on circles SA, A, U, 
D or SD respectively. 

Now read each statement and mark your responses. 

1. Achievements due to the advancement of 'mathematics are beneficial to 
society. 

2. Money spent for research in mathematics is a big national waste. 

3. Time spent for participating in the activities of mathematics club is a real 
waste. 

4. It is distressing for me to think of mathematics classes. 

5. I won't reveal my doubts in mathematics classes thinking that others may 
consider that I am very poor in mathematics. 

6. While dealing with any mathematical problem I will try my best to solve it. 

7. Being a hard and bored subject, I won't attend classes of mathematics. 

8. If the answer while doing mathematical problems, 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. 

11. I think of answering to questions only when the turn is mine. 

12. Eventhough some questions are unknown to me, I am able to do the test. 



However interesting are mathematics classes, I find it difficult to attend 
the classes. 

I do not attempt solving mathematical problems because of fear of 
committing mistakes. 

However difficult a problem, I find pleasure in solving it myself. 

Students don't like those teachers who compel students to do problems for 
themselves. 

Teacher should take lead to present articles by students containing life 
history of mathematicians and their contributions to mathematics. 

The teacher is to do all the problems in mathematics on the blackboard. 

I do not care for doing extracurricular mathematics problems. 

Constructing magic square is one of my recreational pastimes. 

While reading periodicals my first attempt is to find solutions for 
crossword puzzles, picture puzzles, mathematical games and the like. 

To draw geometrical figures and to colour them is one of my recreational 
pastimes. 

It is boring to read the life history of mathematicians. 

Many of the theories and principles of Mathematics are applicable in our 
day to day life. 

Possibilities for getting cheated are there if one goes for shopping without a 
knowledge of mathematics. 

Those who have a flair for Mathematics are likely to have precision in life 
also. 

The number of female mathematicians are very few as their mathematical 
abilities are poor. 

If mathematics had not been utilised our life would have progressed only 
slowly. 

Researches in mathematics are only national. 

Many scientific discoveries would not have been possible if mathematics 
had not progressed. 
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SCALE OF SELF-CONCEPT IN MATHEMATICS 

A few statements which will help you in assessing yourself in relation to 
Mathematics are given herewith. After reading each statement, you have to mark 
your response in any one of the ways, viz., 'very much like this' (A), 'like t h '  (B), 
'uncertain' (C), 'not like this' (D), or 'not at all like this' (E). For this, separate 
answer sheet with markings A, B, C, D, E in 5 circles is given against each 
statement number. If your response to a statement is 'very much like this'; 'like 
this', 'uncertain', 'not like this' or 'not at all like this', put an 'X' mark on circles A, 
B, C, D or E respectively. If you find that you have made a wrong entry, put a 
square around that entry, and then put the 'X' mark in the correct circle. Okey, 
start. 

I always stand first in mathematics examinations. 
I solve mathematical problems faster than my classmates. 
My classmates often seek my help to do their homeworks. 
I am thorough with the basics of mathematics. 
I solve mathematical problems with the help of others. 
To achieve high in mathematics is my aim. 
I solve even tough mathematical problems. 
Participating in mathematics quiz programmes is a thrill to me. 
It is me the teacher engages to do problems on the blackboard. 
Mathematical knowledge helps me to learn science subjects easily. 
Mathematics is a problem for me. 
My 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 find it easy to memorise mathematical formulae, principles and rules. 
My friends are the best students of my class. 
Students like me because of my ability in mathematics. 
Teachers entrust me the job of helping students who are poor in 
mathematics. 
I have not felt that mathematics is a difficult subject. 
I like to do mathematical problems in recess time. 
I study mathematics only to get through the examination. 
Each mathematics class is a problem for me. 
I am unhappy in my study of mathematics. 
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UNIVERSITY OF CALICUT 
DEPARTMENT OF EDUCATION 

SCALE OF MATHEMATICS ANXIETY 

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 Agree' (SA), 'Agree' (A), 'Undecided' (U), 'Disagree' (D), or 
'Strongly Disagree' (SD). 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 below SA; if the response is 'Agree', 'Undecided', 'Disagree' or 'Strongly 
Disagree', put X mark on circles below A, U, D or SD respectively. 

Eg: Mathematics is tough to me than other subjects. 

In this example, the X mark is on D. This means that the student who 
answered disagrees to the statement. 

Read each statement and mark your response as instructed above. 

1. While doing mathematical problems, if I feel that the teacher 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 upset if I do not follow reading mathematics lessons. 

4. Often I cannot do a problem in time because of the feeling that I have gone 
wrong somewhere. 

5.  I make mistakes even when answering to questions which are thorough to 
me. 

6. While drawing mathematical figures the thought that the measures taken 
by me may not be correct usually disturbs me. 



I am ready to do mathematics problems in the blackboard even if I feel that 
I may go wrong. 

In mathematics classes I like to sit in the back row so as to avoid the 
teacher. 

I am unable to do mathematics examination well even if I study well. 

I do not feel difficult on my attempts to keep better in mathematics. 

Even after many revised studies I am anxious at examinations whether I 
could do the exam well. 

Even if I have severe doubts I do not try to solve it for I fear that I may be 
viewed as a poor student. 

The thought that I may go wrong prevents me from doing mathematics 
problems independently. 

I am satisfied if the teacher does all the problems on the blackboard so that 
I can copy down. 

Even petty mathematical calculations done at shopping times becomes 
difficult for me when done in the classroom. 

I copy from the books of my neighbour student because of the fear that the 
teacher may scold me if I go wrong. 

I find it difficult to answer questions in mathematics classes even when the 
answer is known to me. 

I keep myself a loof from opportunities involving transactions of given and 
take because of the fear that I may go wrong in calculations. 

On the way of mathematics exam I usually have physical ailments like 
fever, stomach upset etc. 

I do not participate in quiz programmes because of the fear that I may not 
be able to answer correctly. 

While solving each new problem the fear whether I will be able to do it as 
in the earlier classes usually upsets me. 

The anxiety I have before the commencement of mathematics exam do not 
bother me when the exam starts. 

I always score lower marks in mathematics exam because of anxiety. 



24. Because of my ambition to score full marks in the exam nothing hinders 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 to 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. 



APPENDIX V11 

THE KERALA INTROVERSION - EXTRAVERSION SCALE 
(ENGLISH VERSION) 

INSTRUCTIONS 

The statements given below have been used to assess y o u  reaction to some 
of your personal experiences. Kindly read each statement carefully and enter 
your responses in the response sheet by putting a circle around 'A', 'U' or 'D'. 
Note that 'A' stands for 'agreed'; 'U' stands for 'Undecided'; and 'D' stands for 
'disagreed'. Please do not leave any items unanswered. 

1. Very often you find yourself acting before thinking about what you are 
doing. 

2. You like to evaluate your past actions carefully. 

3. You have always led a carefree life. 

4. You often wish for excitement. 

5.  You often watch others to see what effect your words or actions have upon 
them. 

6.  You like to make the most of the present, leaving the past and future to 
your thoughts. 

7. You like to have time to be alone with your thoughts. 

8. You are inclined to look into yourself. 

9. You often act on the first thought that comes to your mind. 

10. You prefer to undertake work that requires careful attention to details. 

11. In your discussions with friends you prefer to touch upon more serious 
questions of life. 

12. You sometimes make quick decisions that you later wish you hadn't made. 

13. You have nothing but contempt for the people who try to find answers to 
philosophic questions. 

14. You enjoy analyzing your own feelings and thoughts. 

15. You have a habit of starting things and then lossing interest in them. 

16. You are inclined to stop to think things over before you act. 



You don't approve of the activities of people who take life very seriously. 

You often wonder why people behave as they do. 

You find pleasure in spending all your leisure time in attending social 
function and witnessing festivals. 

You take pleasure in reading books which throw light on some important 
philosophic questions of our time. 

You often undertake to do things which will lead you to difficulties 
afterwards. 

You often try to analyze the motives of others. 

You selfom get time to think about yourself. 

You succeed in controlling your temper even in the most provocative 
situations. 

Your friends consider you as a person with cheap ideas and tastes. 

You make it a point to complete tasks even when they are the most difficult 
ones which consume all your leisure time. 

You don't have the patience to sit still and listen to complex arguments. 

You frequently try to analyze your own thought and find how it moves. 

You are considered by others as being incapable of attending to small 
details. 

You try to sense what people are thinking about as they talk to you. 



APPENDIX VIII 

THE KERALA MASCULINITY - FEMININITY SCALE 
(ENGLISH VERSION) 

The statements given below have been used to assess your reaction to some 
of your personal experiences. Kindly read each statement carefully and enter 
your responses in the response sheet by putting a circle around 'A', 'U' or 'D'. 
Note that 'A' stands for 'agreed'; 'U' stands for 'Undecided'; and 'D' stands for 
'disagreed'. Please do not leave any items unanswered. 

1. You don't mind sitting in a room full of disarranged things. 

2. When you become emotional, you come to the point of tears. 

3. You don't mind feeling the sharpness of a knife by rubbing your hand 
against the sharp edge. 

4. You feel very badly if some one makes some unfavourable remark about 
your dress. 

5. You can look at a moving snake close to you for sometime without getting 
excited. 

6. The sight of blood always gives you a scare. 

7. The sight of persons with unshaven faces always disgusts you. 

8. You hate all forms of out door work. 

9. The sight of some small creatures like the spider or the cockroach makes 
you nervous. 

10. You are not perturbed at the sight of rough and villainous looking people. 

11. You are disturbed at the sight of an animal caught in a death trap. 

12. You have no difficulty in handling deadly weapons like a loaded gun or a 
sharp sword. 

13. You cannot stand the sight of a dog which has just been run over by a car 

14. You are not affected by some tragic scenes in a drama or a film which 
makes others cry. 



The idea of small creatures like a frog or cockroach crawling on you makes 
you shudder. 

You enjoy looking at animals engaged in a mortal fight. 

Any news of murder or suicide makes you brood over it for hours or days. 

You would prefer to work in the army rather than taking up a job which 
keeps you indoors. 

You are inclined to day-dream about things that can never come true. 

You are not very much affected if you have to walk through roads full of 
dirt and rubbish. 

Your mood is very easily influenced by people around you. 

You are not very much perturbed if it comes to killing your pet dog. 

When your parent or teacher or boss scolde you, you feel like weeping. 

You don't mind going out when there is thunder and lightning on a large 
scale. 

You cry very easily. 

You enjoy making statements which are likely to be resoned by people 
around you. 

You arrange things around you even when they have been arranged 
before. 

You prefer dull coloured dress to bright coloured ones. 

You avoid situations which will lead to loud discussions or quarrels. 

You prefer doing things which require a good deal of strength and physical 
exertion. 



APPENDIX :IX 

UNIVERSITY OF CALICUT 
DEPARTMENT OF EDUCATION 1996 

TEST OF PROBLEM SOLVING ABILITY IN MATHEMATICS 

Dr. V. Sumangala 
Reader in Education 
University of Calicut 

Miss. Vijayakumari, K. 
Research Scholar 
Department of Education. 

Direction: This is a test to measure your ability in solving problems related to 
Mathematics. Answer each question after careful reading and mark your response 
in the separate answer sheet given. There are three parts for this test viz., Part I, II 
and III and separate directions are given for doing these parts. Each part should 
be completed within 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 circle 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. 

Time: 40 rnts. 

1. A lily on a pond doubles its size every day. If in 15 days it covers half the 
pond, how long will it take to cover the whole pond? 

2. If a cat can kill 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 girl 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 land 3 brothers 
C. 1 sister and 6 brothers 
D. 3 sisters and 4 brothers 



4. A father is 35 years old and his son is 2. After how many years will the 
father be 4 times as old as his son? 

5. A 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 bottle and a cork together cost Rs.l.10. The bottle costs Rs.l/- more than 
the cork. How much does the cork cost? 

A. Rs.1.5 B. 55 paise C. 10 paise D. 5 paise 

7. A money pouch contains Rs.700/-. There are equal number of 25 paise 
coins, 50 paise coins and one rupee coins. How many of each are there? 

8. 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 
was discovered that neither person owed money to the other. How many 
problems did the student solve correctly. 

9. What is the diameter of an automobile wheel if the distance covered by the 
wheel in ten rotations is 1570 cm? 

10. John can complete a job in a 4 hrs, and Ram can complete it in 5 hrs. How 
long will the boys take to complete it together? 

A. 9/20 hrs. B. 9/2 ;  hrs. C. 20/9 hrs. D. 9 hrs. 

11. What is the greatest possible number of 1 inch cubes that can be placed into 
an empty box, 4 inches wide by 4 inches deep by 4 inches long. 



12. Each of the 16 small squares in Fig. is of side 1 unit. What is the area of the 
shaded square? 

A. 1 Sq. units B. 2 Sq. units C. 4 Sq. units D. 16 Sq. units 

13. What is the total length of the carpet that we would need to go from top to 
bottom of the stair case shown in fig. 

A. 20 units B. 30 units C. 50 units D. 60 units 

14. How many triangles are there in the figure. 

15. One circle has four times the radius of another circle. How many times 
greater is its area. 



16. What is the measure of the angle A in the figure (without measuring 
directly)? 

17. 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? 

18. 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? 

19. If Raju walks at the speed of 5 km/hr. He will reach the school at correct 
time. If he reduces his speed to 4 km/hr he will late by 15 mts. What is the 
distance of the school from Raju's home? 

20. Point B is the centre of this circle. Line AB, the radius of the circle is 2 cm, 
long. A rectangle is boxed in by EFG and B. Then GF = ? m 

21. What is the area of the shaded figures? 
P 

P 

A. p2-(q2+r2) B. p2+qZr2 C. p'q2+r* D. None of these. 



22. If 2a+2b+5c = 9. If C = 1 what is a+b+c ? 

23. Which is not true for the triangle given 
"R 

24. 3x = 2y; 2y = z; which letter has highest value? 

A. X B- Y C. z D. Equal value for all letters. 

25. A single line 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 points? 

PART I1 

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. 

Time: 10 mts. 
1. i) 1/4 < 

ii) (1/2)2 < ?'2 
iii) log (1/2)2 < log '/2 

iv) 2 log < log 
v) Cancelling log 115 

2-=1 

2. Let r = s  

i> r2 = rs 
ii) r2 - = rs - 
iii) (r - S) (r + S) = s (r - S) 

iv) cancelling r - S on both sides 
r + s = s  

V) r + r = s  
2r = r 
2 = l  



3. i) 25 - 25 = 0 
ii) 5 - 5 = 0  
iii) 25 - 25 

--------- - - 0 
5 - 5  

iv) 5' - 52 
-------- - - 0 
5 - 5  

v) (5+5) (5-5) 
- 0 

5 - 5  

5. We know -12 = -12 

i) 9 - 21 = 16 - 28 
ii) 32-7x3  = 42-7x4  
iii) 3 2 - 2 ~ 7 / 2 ~ 3 = 4 2 - 2 ~ 7 / 2 ~ 4  
iv) 3 2 - 2 ~ 7 / 2 ~ 3 + ( 7 / 2 ) ~ = 4 ~ - 2 ~ 7 / 2 ~ 4 + ( 7 / 2 ) ~  

V) (3 - 7/2)* = (4 - 7/ 2)* 
vi) 3-7/2 = 4-7/2 

vii) 3 = 4 - (7/2) + (7/2) 
3 = 4. 

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 mts 

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. J u s w  your answer. 

3. In a water tank there are two pipes. One fills the tank in 12 hrs and the 
other empties ith3 hrs. If these two pipes are opened together, how long 
will it take to fill the tank? Justrfy 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 weighings. 

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. 



APPENDIX X 

TEST OF PROBLEM SOLVING ABILITY IN MATHEMATICS 

Indices of Discriminating Power of Items under Part I & Part I1 and the Item Total 
Correlation Coefficients for Part 111. 

Item No. D~ PART 111 

Item No. 

0.285 
0.761 
0.333 
0.523 
0.285 
0.047 
0.666 
0.476 
0.330 
0.666 
0.619 
0.333 
0.190 
0.714 
0 
0.523 
0.333 
0.333 
0.128 
0.095 
0.040 
0.571 
0.428 
0.619 
0.388 

PART IT 

DP 

Item No. Coefficient of 
correlation 
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TEST OF PROBLEM SOLVING ABILITY IN MATHEMATICS 
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i i i  S2-5' -- = 0 
5 - 5  

iv (5+5) (5-5) 
5 - 5  = 0 

V 5 + 5 = 0  
10 = 0 

- 12 --l2 
i 9 - 21 = 16 - 28 
ii 3 2 - 7 x 3  = 4 l - 7 x 4  
i i i  3 2 - 2 x ( 7 / 2 ) x 3 = 4 2 - 2 x ( 7 / 2 ) x 4  
iv 3 2 - 2 ~ ( 7 / 2 ) ~ 3 + ( 7 / 2 ) 1 = 4 Z - 2 ~ ( 7 / 2 ) ~ 4 + ( 7 / 2 ~  
V f3 - (7R)) I  - f 4  - (7R)) I  
vi 3 - (712) = 4 - (712) 
vii 3 = 4 - (712) + (712) 

3 = 4 
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Research Scholar 
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Direction: This is a test to measure your ability in solving problems related to 
Mathematics. Answer each question after careful reading and mark your response 
in the separate answer sheet given. There are three parts for this test viz., Part I, II 
and 111 and separate directions are given for doing these parts. Each part should 
be completed within 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 circle 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. 

Timc SO rnts. 

1. A lily on a pond doubles its size every day. If in 15 days it covers half the 
pond, how long will it take to cover the whole pond? 

2. If a cat can kill 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 girl 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 



4. A father is 35 years old and his son is 2. After how many years will the 
father be 4 times as old as his son? 

5. A 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 money pouch contains Rs.700/-. There are equal number of 25 paise 
coins, 50 paise coins and one rupee coins. How many of each are there? 

7. 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 
was discovered that neither person owed money to the other. How many 
problems did the student solve correctly. 

8. What is the diameter of an automobile wheel if the distance covered by the 
wheel 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 will the boys take to complete it together? 

A. 9/20 hrs. B. 9/2:. hrs. C. 20/9 hrs. D. 9hrs. 

10. What is the greatest possible number of 1 inch cubes that can be placed into 
an empty box, 4 inches wide by 4 inches deep by 4 inches long. 



11. Each of the 16 small squares in Fig. is of side 1 unit. What is the area of the 
shaded square? 

A. 1 Sq. units B. 2 Sq. units C. 4 Sq. units D. 16 Sq. units 

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? 



16. If 2a+2b+5c = 9. If C = 1 what is a+b+c ? 

17. Which is not true for the triangle given 

A. P R > Q R  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 line 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 points? 

PART I1 

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. 

Time:+ mts. 
1. i) 25 - 25 = 0 

ii) 5 - 5 = 0  
iii) 25 - 25 

--  - 0 
5 - 5 

iv) 5' - 52 
--- - - 0 
5 - 5 

v) (5+5) (5-5) 
---- - 0 

5 - 5  



2. I f d x = 2  'iY = 3 

9 dx+y = 2+3 = 5 

ii) x+y = 5 2  = 25 
x+y = 25 

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 mts 

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 emphes ic9 hrs. If these two pipes are opened together, how long 
will it take to fiU the tank? J u s e  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 weighings. 

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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SCALE OF ACHIEVEMENT MOTIVATION IN MATHEMATICS 
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Instruction: 

This is to measure secondary school pupils striving to attain expected goals 
by lex-ning Mathematics. This has 51 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 will 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 work 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 avoid difficult mathematics problems. 

9. I am adament in completing the work assigned by my mathematics teacher 
within specified time. 

10. It is obligatory that I shall ge% good marks in Mathematics examinations. 

11. All my friends are good at Mathematics. 

12. When I fail to understand what I learn in Mathematics I think that, I need 
not learn any Mathematics at all. 



I am satisfied by my excellence in Mathematics. 

I feel satisfaction when I am successful in completing difficult mathematical 
tasks. 

I proudly show my mathematical ability in front of my peers. 

I get depressed when others comment on my poor standard in Mathematics. 

I have only inadequate opportunity for better mathematics learning. 

I desire to be accepted in my mathematics class. 

When I am successful in working out one problem, I tend to do the next 
immediately. 

I respect those who perform well in Mathematics. 

I want, I should be the No.1 in Mathematics learning. 

Others should consider me as a model in ~athematics learning. 

I am afraid to face the questions of my mathematics teacher. 

Eventhough I am the top scorer in the class, I study Mathematics very 
carefully. 

Leadership in all mathematical activities will be on me. 

I am sure that I will succeed in life through mathematics learning. 

I like to sit in backbench in the mathematics class without being noticed by 
anyone. 

I wish to have higher studies in Mathematics as much as possible. 

I work hard to defeat bright students in Mathematics competitions. 

I feel jealous of others when they do mathematical activities more efficiently 
than me. 

I like to compete with students who are good at Mathematics. 

I don't take part in competitions related to Mathematics because of the fear of 
under performance when compared to others. 

I don't like to compare my standard in Mathematics with others. 

I take part and win prizes in mathematical competitions. 



I volunteer myself first when Mathematics teacher asks to do the problem in 
the blackboard. 

I do not permit any body to copy from my mathematics notebook. 

I like to know more about Mathematics related matters which are not in the 
syllabus. 

I get motivated in learning Mathematics by the small bits of appreciation. 

I utilize the opportunities maximum to enrich my mathematical knowledge. 

Getting a pass in the exams is my goal rather than attaining high knowledge 
in Mathematics. 

I work hard to maintain my first place in Mathematics in the class. 

Eventhough I study a small portion in Mathematics, I insist to make it 
thoroughly. 

My achievement in Mathematics is the result of my hardwork. 

I doubt whether my learning style is enough to achieve high grades in 
Mathematics. 

I prefer easy problems to hard and lengthy ones. 

I like to learn new lessons than revising the learnt one. 

I wish my friends clanfy their doubts in Mathematics by asking me. 

I want to be the only person who can answer all the questions of my 
Mathematics teacher. 

I desire the teacher to ask me to help those who are poor in Mathematics 

I want to be the leader in all the mathematical activities. 

I like to escape from activities related to Mathematics. 



APPENDIX XI11 

SCALE OF ACHIEVEMENT MOTIVATION IN MATHEMATICS 

't' Values of the Statements in the Draft Scale 

Statement No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 

t-values 

2.52 
8.76 
4.71 
2.54 
4.82 
3.99 
5.03 
1.51 
4.92 
2.72 
272 
238 
3.30 
2.85 
5.92 
5.23 
3.55 
5.13 
5.94 
2.56 
6.30 
2.47 
1.71 
7.63 
3.84 
4.16 
5.65 
5.08 
8.26 
0.38 
8.44 
204 
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APPENDIX XIV(b) 

UNIVERSITY OF CALICUT 
DEPARTMENT OF EDUCATION 2000 

SCALE OF ACHIEVEMENT MOTIVATION IN MATHEMATICS 

Dr. V. Sumangala 
Reader in Education 
University of Calicut 

Vijayakumari. K 
Research Scholar 
Department of Education 

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 will 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 work 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 adament 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 friends 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. 



I feel satisfaction when I am successful in completing difficult mathematical 
tasks. 

I proudly show my mathematical ability in front of my peers. 

I get depressed when others comment on my poor standard in Mathematics. 

I have only inadequate opportunity for better mathematics learning. 

I desire to be accepted in my mathematics class. 

When I am successful in working out one problem, I tend to do the next 
immediately. 

I respect those who perform well in Mathematics. 

I want, I should be the No.1 in Mathematics learning. 

Others should consider me as a model in Mathematics learning. 

Eventhough I am the top scorer in the class, I study Mathematics very 
carefully. 

Leadership in all mathematical activities will be on me. 

I am sure that I will succeed in life through mathematics learning. 

I like to sit in backbench in the mathematics class without being noticed by 
anyone. 

I wish to have higher studies in Mathematics as much as possible. 

I work hard to defeat bright students in Mathematics competitions. 

I like to compete with students who are good at Mathematics. 

I don't take part in competitions related to Mathematics because of the fear of 
under performance when compared to others. 

I take part and win prizes in mathematical competitions. 

I volunteer myself first when Mathematics teacher asks to do the problem in 
the blackboard. 

I Like to know more about Mathematics related matters which are not in the 
syllabus. 

I get motivated in learning Mathematics by the small bits of appreciation. 



34. I u&e the opportunities maximum to enrich my mathematical knowledge. 

I work hard to maintain my first place in Mathematics in the class. 

Eventhough I study a small portion in Mathematics, I insist to make it 
thoroughly. 

My achievement in Mathematics is the result of my hardwork. 

I doubt whether my learning style is enough to achieve high grades in 
Mathematics. 

I wish my friends clanfy their doubts in Mathematics by asking me. 

I want to be the only person who can answer all the questions of my 
Mathematics teacher. 

I desire the teacher to ask me to help those who are poor in Mathematics 

I want to be the leader in all the mathematical activities. 



APPENDIX XV 

DEPARTMENT OF EDUCATION 1996 
UNIVERSITY OF CALICUT 

MATHEMATICS INTEREST INVENTORY 

Dr. V. Sumangala 
Reader in Education 
University of Calicut 

Vijayakumari. K. 
Research Scholar 
Department of Education 

Instruction: 

This is to find how far secondary school students are interested in activities 
related to Mathematics. 35 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 diffefnt countries. 
B. Collecting pictures of geometrical shapes. 
C. Collecting various types of stamps 

2. A. Making a garden. 
B. Making kitchen garden. 
C. Making differnt types of geometrical figures. 

3. A. Reading children's publications like Poompatta, Balarama etc. 
B. Reading magazines on Mathematics. 
C. Reading books on ~c$ce Fictions. 

4. Listening radio programme on 

A. Mathematics 
B. Hindi lessons 
C. Non-formal education. 

5. Discuss with others about 

A. Current political issues 
B. Modern scientific inventions 
C. The scope of modern Mathematics 



6. A. Solving mathematical problems 
B. Conducting scientific experiments 
C. Enriching English vocabulary. 

7. Learning 

A. Rules of different games 
B. The working of machines 
C. Mathematical games. 

8. In magazines and other publications 

A. Attempt word puzzles 
B. Find out answers to mathematical puzzles 
C. Colour pictures. 

9. On holidays 
A. Watch films 
B. Play games 
C. Do mathematical problems. 

10. A. Helping parents in preparing the family budget 
B. Purchasing the household things 
C. Helping in household chores. 

11. A. Observing birds 
B. Identifying geometrical figures present in nature. 
C. Observing the sky. 

12. A. Experimenting with instruments 
B. Making different patterns using geometrical figures 
C. Making card board models of different countries. 

13. In the school, help in conducting 

A. Sports meet 
B. Mathematics exhibition 
C. Arts festival 

14. Taking part in 

A. Literary meetings 
B. Mathematical club 
C. Political meetings 



15. Preparing a chart of 

A. Mathematical formula 
B. The contributions of renowned scientists 
C. Famous writers and their works 

16. To discuss with friends about 

A. The ways and means of making the learning of Mathematics interesting. 
B. Health issues 
C. The environmental issues 

17. A. Making a library on literary works 
B. Making a library of Mathematics 
C. Making a library of History 

18. Helping the brother/ sister in learning 

A. Languages 
B. Mathematics 
C. Science 

19. To see 

A. Sports meet 
B. Cultural programme 
C. Mathematical exhibitions 

20. A. Preparing description on modern scientific inventions 
B. Writing an article on the influence of language. 
C. Writing an essay on the importance of Mathematics in daily life. 

21. Delivering a speech on 

A. Political issues 
B. The utility of Mathematics 
C. The benefit of Science. 

22. 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 



23. Taking part in 

A. Mathematics quiz 
B. Science quiz 
C. Quiz on History 

24. Daily learn 

A. Science 
B. Mathematics 
C. Social Sciences 

25. Understanding the usage of 

A. Language dictionary 
B. Mathematical dictionary 
C. Science dictionary 

26. Doing higher studies in 

A. Science 
B. Literature 
C. Mathematics 

27. A. Solving difficult mathematical problems 
B. Conducting Scientific experiments 
C. Locating countries and places in the world map 

28. Listening the description regarding 

A. The progress of Science 
B. The cultural progress of humanity 
C. The contribution of Mathematics to the modern world. 

29. 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. 

30. Reading the biography of 

A. The famous mathematician Srinivasa Ramanuja 
B. The great leader Mahatma Gandhi 
C. The poet Rabindranath Tagore 



- % 

31. Reading booL on 

A. Ancient Indian Mathematics 
B. Astronomy 
C. Plants and Animals 

32. Obtaining a job on 

A. Teaching 
B. Construction and operation of machines 
C. Operating computers 

33. During holidays learn 

A. Typewriting 
B. Computer 
C. Cycling 

34. Learning 

A. The scientific names of the common plants found in nature. 
B. The scientific names of the things in common use (eg: Salt, 

Washing soda, etc) 
C. Recognize mathematical forms in the household things. 

35. Being a member of 

A. Literary association 
B. Sports Club 
C. Mathematics club. 



APPENDIX XVI 

MATHEMATICS INTEREST INVENTORY 

't' Values of the set of Activities in the Draft Inventory 

Statement No. t-values 23 

1 2.69 
24 
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APPENDIX XVII(b) 

DEPARTMENT OF EDUCATION 2000 
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 diffe&t countries. 
B. Collecting pictures of geometrical shapes. 
C. Collecting various types of stamps 

2. A. Reading children's publications like Poompatta, Balarama etc. 
B. Reading magazines on Mathematics. 
C. Reading books on Sci%ce 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 modern 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 mathematical puzzles 
C. Colour pictures. 

7. On holidays 
A. Watch films 
B. Play games 
C. Do mathematical problems. 

8. A. Helping parents in preparing the family budget 
B. Purchasing the household things 
C. Helping in household chores. 

9. A. Observing birds 
B. Identdying geometrical figures present in nature. 
C. Observing the sky. 

10. A. Experimenting with instruments 
B. Making different patterns using geometrical figures 
C. Making card board models of different countries. 

11. In the school, help in conducting 

A. Sportsmeet 
B. Mathematics exhibition 
C. Artsfestival 

12. Taking partin 

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 

17. To see 

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. Mathematics quiz 
B. Science quiz 
C. Quiz onHistory 

21. Daily learn 

A. Science 
B. Mathematics 
C. SocialSciences 

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 

The scientific names of the common plants found in nature. 
The scientific names of the things in common use (eg: Salt, 
Washing soda, etc) 

C. Recognize mathematical forms in the household things. 

Being a member of 

A. Literary association 
B. Sports Club 
C. Mathematics club. 



APPEND1 X XVIII 

-- - - - -- -- - -- a - 

Number of students 

LIST OF SCHOOLS SELECTED FOR THE SAMPLE 
- - - 

S1. 
No. 

-- 

- - - - - - - .- - - - 
Name of School 

- - - - 
1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

- 

Revenue District 

- - 
St. Joseph H.S.S., Trivandrum 

L.M.S.H.S. Vattappara 

G.H.S. Yeroor 

C.P.H.S.S. Kuttikkadu 

G.N.B.H.S. Kodakara 

G.G.V.M.S. Kodakara 

Chendapuraya H.S. A. R. Nagar 

S.P.B.S. Ramanattukara 

F.H.S.S. Feroke 

St. Joseph H.S.S. Calicut 

G.H.S. Thottada 

Muncipal Nigh School 
---- ----- - - - 

--p--- 

Type of 
manage- 

-, 

ment 
Locale 

Trivandrurn 

Trivandr~rrn 

Kollam 

Kollam 

Thrissur 

Thrissur 

Malappuram 

Malappuram 

Calicut 

Calicut 

Kannu r 

Kannur 
--p 

- -p- 

Single/ 
Co-ed. 

- 

Private 

Private 

Govt. 

Private 

Govt. 

Govt. 

Private 

Private 

Private 

Private 

Govt. 

Govt. 

Urban 

Rural 

Rural 

Rural 

Rural 

Rural 

Rural 

Rural 

Rural 

Urban 

Rural 

Urban -- 

Single 

Single 

Co-ed. 

Co-ed. 

Single 

Single 

Co-ed. 

Co-ed. 

Co-ed. 

Single 

Co-ed. 

Co-ed. 
---- 



APPENDIX XIX 

CONTINGENCY TABLES 
(Mathematical Giftedness X Psychological Variables) 

2. Abstract Reasoning 

1. Problem Solving Ability in Mathematics 

I I I 

! Groups I High ! Low Total 

Groups High I Low Total l 

i Total 319 

I I 
1 I 1 39 I 

I I 
o 1 45 l l 

I I MG 45 I 1 27.4 1 17.6 I I 

I 

i 
l 

I 
f 

343 1 176 / I 

1 MG 

3. Achievement Motivation in Mathematics 

519 I 
l 

564 1 

I MNG I 1 
I 1 315.6 1 203.4 

l 

25.5 19.5 I 45 l 

Total 343 

MNG 1 293.5 / 225.5 

313 

I 

Total l Groups 

221 

519 l 206 

High 

0 1 l 

MG I 45 I 
( 22.7 / 22.3 

I 
1 

Low 

MNG 

Total 

284 

261.3 

284 

235 I 519 
l 

257.7 
1 

I l 

280 564 l 
I 



4. Mathematics Interest 

MNG 

I 1 Groups 1 High Low 1 Total 1 

5. Attitude towards Mathematics 

l 

I i Groups I High I I Low I Total I l 

MNG 

564 l I Total l 299 265 

6. Self-Concept in Mathematics 

l 

I Total 284 

Total 

45 l 

, 

I 

Low 

37 

21.7 

Groups 

564 I 
I 

280 

High 

i Total 

564 

l 8 

l MG 1 23.3 

292 I 272 



7. Mathematics Anxiety 

9. Masculinity 

Groups 

8. Introversion 

l Groups I E g h  I Low I Total I 
i I I I l 

i Groups 

l 

! 

I MNG 
l 

High Low Total 
l I 

~ i g h  

l 

l 26 
MG l9 l 45 

I 
I i 26.3 1 18.7 I 

t 
l 

LOW 

I 

I Total 

I 38 1 7 I I 
I MG i I I 45 I 
I 1 23.2 / 21.8 1 1 

Total 

I 

304 1 215 1 

I 253 

298 

I MNG I 
I / 303.7 1 215.3 

l 
l 

51 9 
l 

266 

266 

l 

l 

564- 1 

51 9 l 

564 I 
I 

I MNG 1 267.8 l 251.2 

234 Total 

1 Total 291 
l 

564 I 330 

273 


