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INTRODUCTION 

Man has always been concerned with overall and complete development 

of all his fellow men. Through the process of education he has been aiming at 

the optimum realization and fullest development of individual potentialities. 

From the earliest records of history we know that man has been pooling and 

investigating all the various kinds of resources at its command to educate his 

child in the best possible way so that he may develop as a well educated person 

and as a responsible citizen. In spite of the available efforts and educational 

inputs to the teaching-learning situation, we find that children are unable to 

show educational performance up to the level that is expected of their age and 

grade in the school. 

Each year educationalists, politicians and social activists expound on the 

problems of present education. The world is becoming more and more 

competitive and the quality of performance has become the key factor for 

personal progress. India is now facing challenges from the continuing 

revolution in the' field of science and technology and many other problems 

relalin~ to the quality and security of life. The National Policy of Education 

(1986) has envisaged many changes to provide contemporary relevance and 

futuristic outlook to prepare the students for the twenty first century. 

Education enables the individuals to acquire knowledge, skills and values that 

can help to build a dynamic, vibrant and cohesive nation capable of providing 

its people with better and more purposeful life (Mohanty, Jaganath, 1988). 

Mathematics is the subject which indisputedly forms the very basis of 

entire world's scientific, technological and commercial system. Mathematics 

has not only been useful in its own right, but also in the development of other 

fields of Knowledge. There is no science, no art and no profession where 



Mathematics does not hold a key position. According to Young (1961) if 

Mathematics is removed the whole material civilisation would inevitably 

collapse. 

In October of 1957 when the Soviets launched "Sputnik", the first space 

capsule, the reaction of many American educators, especially those in the field 

of Science and Mathematics was one of dismay. The general conclusion was 

that Russians were able to be the "first in space" because of the superiority of 

their educational system. American method of instruction especially of 

mathematical skills, which are basic to all aspects of technology and research 

was pointed to as very below standard. The difficulty with mathematics 

instruction, the reasoning went, was due to the traditional mathematics 

curriculum in the elementary schools which was a hodgepodge of concepts and 

skills that gave students no real understanding of the logic of quantity and 

served as a very poor foundation of Algebra and higher mathematics. In short, 

Mathematics is the comer-stone of modem scientific and technological 

development and mathematical methods and mathematical style of thinking 

and problem solving are penetrating every walk of life. Moreover, 

Mathematics is a man-made science. The new approaches to mathematical 

concepts, principles, facts and ideas are emerged according to the need of the 

situation. 

This points out that utmost care should be given to impart up to date 

learning to such an indispensable subject as Mathematics, which calls for 

substantive school renewal and redesign from the inside out and policy 

formation at national, community and school levels. It also looks for 

transformational change in learning, that is curricular reconceptualisation that 

goes beyond the cognitive and into meta cognitive realm, in which the uses, 

applications and creative transfer of leaming become the most significant 

outcomes. So, what is necessary today is, to bring about the optimal 



development of the whole individual by way of quality education. A sound 

mathematics education can have a profound effect upon the development of 

rationality and which, in turn, may influence the total development of the 

learner to proceed much farther. 

Therefore, within the system as it exists today, the learning of 

mathematics can gear to satisfy the needs and hopes of the present generation 

only i f  the educators and researchers find out the various factors influencing the 

overall performance of the children particularly, in the scholastic achievement 

of the subject. 

NEED AND SIGNIFICANCE 

- The period of secondary education is the actual take off age in one's life. 

By imparting primary and elementary education, we will perform our 

constitutional duty but it is not adequate to prepare or equip the child to face 

the realities of life and meet newer challenges. Rao, the then Prime minister of 

India, in one of the seminars of NCERT (1 991) emphasised the burning need of 

a transformation in the secondary education system prevailing in India. 

According to him the base of the educational pyramid comprising primary 

education has been made strong and at present there is need to strengthen the 

secondary education which is the back bone of real education so that it leads to 

excellence in higher education. The importance of scholastic or academic 

achievement has raised several important questions for educational researchers. 

What factors promote achievement in students? How far do those different 

factors contribute towards academic achievement?. Researchers have come out 

with varied results, at times complementing each other but at other times, 

contradicting each other. A complete and comprehensive picture of academic 

achievement still seems to be eluding the researchers. Educational researchers 



all over the world are still seeking a break through in elucidating this 

phenomenon. 

Mathematics is known to be one of the important subjects in secondary 

school curriculum since the skills used in the learning of the subject are known 

to have a carry over value for learning other subjects. At the same time 

Mathematics is considered as one of the most tough subjects by most of the 

school students of Kerala. A good number of teachers also accept it to as a 

difficult subject. The complexity has further increased due to the fact that 

Mathematics curriculum has been up-dated a number of times in the recent past 

to include new content areas and new organisational principles. Many teachers 

find it difficult to catch up with the new content areas included fiom time to 

time. Also vast majority of them consider it difficult to improve the 

performance of pupils in Mathematics. Moreover, as K u n n d l  & Others 

(1992), reported, the educational system in our country has, by and large 

shown resistance to the adoption of innovations and the teachers who 

understand the importance of such innovations are few. 

Various committees and commissions have taken measures to improve 

the instructional efficiency of Mathematics in Kerala. But in actual class room 

practice, the curriculum place a premium on boolush knowledge and rote 

learning. The development of useful skills and the inculcation of the right kind 

of interests, attitudes and values are not given sufficient emphasis. Moreover, 

it is completely examination centered and does not cater for individual 

differences. Another drawback is that, it does not provide a strategic plan for 

tracking students' transfer of learning. 

The statistics relating to the Secondary School Leaving Certificate 

(SSLC) examinations show that the failure rate in Mathematics is one of the 

highest in comparison to other subjects. The average marks of students in the 



state for Mathematics during the years 1996 to 1998 are 33 percent, 34 percent 

& 30 percent respectively which is below the percentage of marks fixed for a 

pass in the subject. This indicates that proper instructional strategies are not 

followed for the teaching of the subject and so special attention should be 

underlined for its teaching and learning. 

Questions have been asked as to who really is responsible for the poor 

educational programme. People usually find fault with wrong government 

policies, incompetency of the teachers, lack of learning facilities in the school, 

absence of proper care at home etc. The investigator is of the opinion that each 

party mentioned above has a part to play. A great deal of recent attention has 

been focused on providing adequate training to the teachers, parents and others 

concerned with the learning process, to help the pupils to modifL their learning 

by inculcating in them good attitudes and also by providing a better 

environment in the school and at home. Kilpatrick (1 976) is of the opinion that 

all individuals are capable of obtaining secondary school education, capable of 

mastering the school material within the limits of curriculum; and the teacher 

should see to it that all pupils do so. 

The educational achievement of children begins from the home itself. 

The members of the family can set a better background for learning 

Mathematics at home. There is no denying the fact that the education does not 

commence with the alphabet; it begins with a mother's look, with a father's 

nod of approbation or a sign of reproof, with a sister's gentle pressure of the 

hand or a brother's noble act of forbearance. Home factors such as parental 

involvement and participation of members of the family in the learning process, 

the care and considerations received at home by children, the practices and 

habits they acquire at home etc. play the key role in their achievement. 



In the past cognitive variables were supposed to be the decisive factors 

in learning and even among these factors, main thrust was on intekligence. 

However, information processing skills, which were inherent among the 

individual students were rarely considered. Cairns (1931) considers that 

mathematical ability is a separate ability running through all the branches of the 

subject and closely connected with other mental ability. In our school, most of 

the pupils who are backward in Mathematics are either normal or sometimes 

superior in other subjects. Hence if educational programmes are to be effective, 

it is essential that the students learning styles are matched to instructional 

elements. 

A wide range of educational application of cognitive style and 

achievement have stemmed from a number of investigations. There are a 

number of studies of cognitive style and academic achievement which yielded 

in conclusive results (Ritchey, Lashier, 198 1 ; Lamka, 1983; Ballard, 1985; 

Verma and Qudr, 1992). There are studies which substantiated the existence of 

sex difference in cognitive style with regard to school achievement (0' Brieri, 

1991) and at the same time, point out the similarity of both the sex groups in 

school achievement (Lamka, 1983; Breman, 1984). Despite the fact that the 

research has been carried on about the relationship of cognitive style and 

achievement, in India and abroad, empirical data have not been sufficient 

enough to establish the relationship of the variable (Verma, Qudr, 1992). 

The fact~rs affecting scholastic achievement have been classified 

differently by researchers. But most of these variables can be classified into 

two major categories, the cognitive and non-cognitive factors. The publication 

of educational objectives by Bloom et al. (1956) and Krawthwohl (1964) has 

opened a new dimension about the expected outcomes of education by 

grouping them into three domains and this division also made clear, the 

presence of two categories of variables: cognitive and non-cognitive. 



The overlap between educational out come and non-cognitive variables 

has been fairly well established by recent researchers. This has great 

educational significance in view of the implied possibility of using non- 

cognitive changes as a method of producing desired cognitive out comes. A 

vast review of the research in this field points out the inadequacy of the 

existing studies, in identifying a group of non-cognitive variables that correlate 

significantly with achievement in Mathematics. 

Thus the above considerations motivated the investigator to conduct 

study comprising cognitive style and selected non-cognitive vari~bles in 

relation to achievement in Mathematics of the pupils of standard X. 

STATEMENT OF THE PROBLEM 

The problem of the present study entitled as "cognitive style and 

selected noa-cognitive variables in relation to achievement in mathematics 

of pupils of standard Xn. 

DEFINITION OF KEY TERMS 

A number of psychological and educational terms have been used in the 

problem. The key terms that require a definition are presented below. 

Cognitive style refers to a person's preference for certain ways of 

receiving and processing idonnation from the surroundings. 

Witkin et a2. (1977) defines cognitive style as characteristic self 

consistent mode of functioning which individuals show in their perceptual and 

intellectual activities. 



. Witkin et al. (1 97 I), Messick (1 976) and Kogan (1 976) have classified 

different categories of cognitive style. For the present study, the Field 

dependent-Field independent dimensions, as measured by group Embedded 

Figures Test (Oltman et al. 1971) is considered. 

Non - Cognitive Variables 

The term 'non - cognitive variables' refers to the variables other than 

cognitive variables. 

In the present study, it stands for a group of five selected non - cognitive 

variables which are 

(i) Level of aspiration 

(ii) Attitude towards Mathematics 

(iii) Class room environment for Mathematics 

(iv) Home environment for Mathematics 

(v) Home practice for Mathematics 

(i) Level of aspiration 

Level of aspiration means the achievement target which an individual 

sets for himself to attain and which he/she feels is capable of achieving. This is 

an important motivational aspect on which educational performance is very 

much connected. 

(ii) Attitude towards Mathematics 

Attitude refers to a learned predisposition to react consistently in a 

given manner either positively or negatively to certain persons, objects or 

concepts. According to Augoustinos & Walker (1995), attitude denote a 



person's orientation to some object or attitude refrent. All attitudes have a 

refrent, an object of thought. 

According to Thurston and Chave (1957), "Attitude is the degree of 

positive or negative effect associated with some psychological objects. It is a 

personal response to an object developed through experience, which can be 

characterised as favourable or unfavourable. 

In the present study the psychological object is Mathematics. The 

personal response to this object is measured in different dimensions such as the 

appreciation of the role of Mathematics, preference for Mathematics, extra 

learning in the field, devotion and commitment to Mathematical ideas and 

ac~vities. For this a standardised scale of attitude towards Mathematics was 

used. 

(iii) Class room environment for M d m 9 a  

Class room environment refers to the environment prevailing in a class 

room when the process of teaching learning takes place. This includes the 

emotional, physical and intellectual climate set up by the teacher and students 

to create a wholesome learning situation. 

For the present study class room environment refers to the environment 

for learning the subject Mathematics characterised by the conceptual and 

pedagogical approach, innovative practises, interpersonal relationships and 

other classroom facilities which is measured by a standardised inventory of 

classroom environment for Mathematics. 



(iv) Home environment for Mathemahemaha 

All the objects, conditions and factors in the home of an individual 

which has the power to influence him, constitutes the home environment of the 

person. 

In the present study the environment at home in terms of physical 

facilities cohesion, parental behaviour, achievement motivation and intellectual 

and cultural orientation related to the learning of Mathematics is measured by a 

standardised Inventory of Home Environment for Mathematics. 

(v) Home practice for Mathematics 

Home practice refers to the meaningful learning experiences related to 

school instruction which are planned, carried out outside the school and 

evaluated under the guidance of the parents tutoring by teachers or other adults 

etc. 

For the present study home practice refers such practices related to the 

learning of Mathematics in the form of family interaction patterns, values 

parental control and parental cultural and social participation which is 

measured by Home Practices Inventory for Mathematics. 

(vi) Achievement in Mathematiff 

Achievement in Mathematics refers to tangible accomplishment or 

proficiency of performance of students in Mathematics as measured using a 

standardised test. 

In the present study achievement in Mathematics is confined to the 

curricular areas prescribed for the pupils of standard X and the test used has 

been confined to the objectives of cognitive domains of Bloom's taxonomy 



(vii) Mathematics 

In this study the term 'Mathematics' stands for the content of 

mathematics text book prescribed for standard X of schools of Kerala. 

(viii) Students of standard X 

Students of standard X refers to the students attending standard X of the 

recognised schools of Kerala state. 

OBJECTIVES OF THE STUDY 

1. To find the extent of relationship between achievement in Mathematics and 

each of the selected independent variables, for the whole sample and 

relevant sub samples. 

2. To examine whether equivalent correlations obtained for achievement in 

Mathematics with (i) cognitive style (ii) each of Field Dependent 

(FD), Intermediate (INT) and Field Independent (FI) orientations of 

cognitive style and (iii) selected non-cognitive variables for, sex groups 

(boys 1 girls) and locale (urban / rural), differ significantly. 

3. To predict 'Achievement in Mathematics' using a few selected independent 

variables, by means of stepwise regression by ANOVA approach. 

HYPOTHESES 

I. There will be significant and positive relationship between achievement 

in Mathematics and each of the selected independent variables for the 

whole sample and relevant sub samples. 



TI. There will be significant differences in the corrdstion between achievement 

in Mathematics and (i) cognitive style, (ii) each of Field Dependent (FD) 

Intermediate (INT) and Field Independent (FI) orientations of cognitive 

style and (iii) selected non-cognitive variables for, sex groups (boys/girls) 

and l d e  (urbanfrural). 

III Achievement in Mathematics can be predicted with the help of certain 

selected independent variables. 

VARIABLES 

The study was conducted by treating achievement as dependent variable 

and cognitive style, and selected non-cogmtive variables as independent 

variables. The details are presented below: 

(a) Dependent variable: 

Achievement in Mathematics of the students of standard X 

(b) Independent variabies: 

(i) Cognitive style 

(ii) Level of aspiration 

(iii) Attitude towards Mathematics 

(iv) Classroom environment for Mathematics 

(v) Home environment for Mathematics / 
(vi) Home practice for Mathematics 

METHODOLOGY 

The study was conducted on a representative sample of 740 stud- of 

standard X selected by proportionate stratified sampling method. While 



selecting the sample due weightage was given to sex, locale, type of 

management and efficiency level of schools. The sample covered the pupils 

studying in the schools of three educational districts of Kottayam Revenue 

district of Kerala state. 

Tools 

For the present study, the investigator used standardised tools of 

accepted validity and reliability for measuring the variables. The tools used 

were: 

(i) Achievement test in Mathematics for standard X 

(ii) Group Embedded FiguresTest 

(iii) Letter Cancellation Test 

(iv) Scale of Attitude towards Mathematics 

(v) Class room Environment Inventory for Mathematics. 

(vi) Home Environment inventory for Mathematics 

(v~i)  Home Practice Inventory for Mathematics 

Of the above seven tools, Group Embedded Figure Test developed by 

Oltman et al. (1 97 1 ), and Letter Cancellation Test by Muthayya (1 960) were 

adapted. The remaining five tools were constructed by the investigator in 

collaboration with her supervising teacher, Santhamma Raju. 

Statistical techniques used 

The following statistical techniques were used for the analysis of the data. 

(i) Pearsons' product. moment correlation coefficient 

(ii) Fisher's test of significance for correlation coefficient 

(iii) Shared variance of correlated variables. 

(iv) Test of significance of the difference between correlations 

(v) Stepwise regression by ANOVA approach 



SCOPE AND LIMITATIONS 

The present study is an attempt to reveal the relationship of cognitive 

style and selected non-cognitive variables with achievement in Mathematics of 

standard X pupils. The investigator selected one cognitive variable which is 

cognitive style and five non-cognitive variables, viz., level of aspiration, 

attitude towards Mathematics, classroom environment for Mathematics, home 

environment for Mathematics and home practice for Mathematics after a 

careful study of the factors affecting achievement of the students of standard X, 

with special reference to the achievement in the subject, Mathematics. 

The investigator confined the study to a representative sample of 

students of standard X fiom Kottayam District of Kerala State. The selection 

of the sample need not be strictly representative of schools all over the state. 

But every precaution was taken to see that the most representative sample is 

obtained. 

The tools of accepted validity and reliability were used to collect the 

data. The selection of independent variables was confined to a limited number 

considering the difficulty of measuring the variables and availability of t??e 

standardised tools. The selection of dependent variable was also restricted. 

For the present study, 'Achievement in Mathematics' only has been selected. 

The objectives included are those related to the cognitive domain of Bloom's 

Taxonomy. The objectives related to other two domains4ective and 

psychomotor-are not measured through the present test. 

The findings are valid and generalisable to the extent to which the 

sample, tool. variables and statistical methods are valid. All possible 

precautions were taken to attain the highest degree of accuracy in respect of 

these factors. 



In spite of all these restrictions and limitations, the study obtained 

dependable results. It is hoped that the implications of the findings of the 

present study are of great help to the teachers, educators and parents for 

developing new trends and approaches in education. 

ORGANISATION OF THE REPORT 

The report has been presented in five chapters. 

The first chapter comprises of a brief introduction-presenting the 

rationale for selecting the present problem, need and significance, statement of 

the problem, definitions of the key terms, variables of the study, objectives of 

the study, hypotheses, brief description of the procedure and scope and 

limitations of the study. 

The second chapter presents the reviewed literature in the area, 

presented in two sections: viz; theoretical b e  work of the selected variables 

and review of the related studies and a trend report of the studies reviewed. 

The methodology of the study has been described in the third chapter. 

This chapter includes details of variables, objectives, hypotheses, design of the 

study. tools, sample, data collection procedure, scoring and statistical 

techniques used for the study. 

The fourth chapter deals with the details of statistical analysis, taken up 

in the order of the objectives of the study. The analysis has been followed by an 

interpretation of the major results. 

The fifth chapter presents a summary of the study, major findings, 

educational implications and suggestions for further research in the area. 



CHAPTER I1 

REVIEW OF RELATED LITERATURE 

Theoretical frame work of cognitive style 

and selected non-cognitive variables 

Review of related studies 

A trend report of the studies. 



REVIEW OF RELATED LITERATURE 

A scientific approach to a worthwhile study in any field of knowledge 

requires an adequate understanding of the related work in the area, as it enables 

the investigator to find out what is known; what methods and approaches have 

been used and what problems remain to be solved in the field. 

The collection of reliable data to examine the relation of cognitive style 

and selected non-cognitive variables with achievement in Mathematics was the 

major concern of the investigator while reviewing the related literature of the 

study. The reviewed literature has been classified and presented under the 

following sections. 

(i). Theoretical h m e  work of the independent variables. 

(ii). Review of the related studies 

(i) THEORETICAL FRAMEWORK OF COGNITIVE STYLE AND 

SELECTED NON-COGNITIVE VARIABLES. 

This part of the report deals with a brief discussion of cognitive style 

and the selected non-cognitive variables, namely level of aspiration; attitude 

towards Mathematics, classroom environment, home environment and home 

practice. 

COCNITI Kt? S T n E  

Cognitive style refers to a person's preferences for certain ways of 

receiving and processing information from the surroundings and using different 

strategies to respond to tasks. Cognitive styles are called 'styles' rather than 

abilities because they refer how people process information and solve 

problems, not how well they do so. 



Since the time of Allport (1 937), many investigators have used the term 

'Cognitive style' to denote individual differences in modes of cognitive 

functioning in children and adults. The idea that students differ in terms of 

behaviour in their mode of cognition came up for serious discussion in early 

1950's. It was coined for the first time by R.W Gardner in 1953 (Hussen & 

Postethwaito 1985). Vernon (1973) traced the idea of cognitive style to an 

article in 1951 by Klein as the 'personal world through perception'. 

Cognitive preference is one class of Cognitive style. The term cognitive 

style can be used only to distinguish consistent preferences for a particular 

mode of thinking among individuals of similar and overall intellectual 

capacities. In the concerned literature there are considerable degrees of 

confusion regarding cognitive style due to the usage of many different terms to 

describe the aspects of cognitive style and an equivalent variety of test 

materials. Since then many sets of dichotomies have been used to describe 

cognitive style. 

LXmertswns of Cognitive style 

Although researchers may broadly agree on a general definition of 

cognitive style, they have defined it experimentally in various ways. 

Consequently, the related literature contains references to a number of 

dimensions of cognitive style. Williams (1 973, summarises them as below: 

One of most frequently examined dimenwr#ls of cognitive style is that 

of Fielddependence- independence and much of the work on this dimension 

stems from Witkin and his co-workers (Witkin 1950, 1954). Whether or not a 

goup or individually administered test has been used, the concept of field- 

independence has come to be recogonised as the ability to select relevant 

stimuli that are embedded in a larger context and to resist the interfering effects 

of the contextual stimuli. 



A second cognitive style dimension that has been studied by several 

investigators (Gardner & Others, 1959.) is that of levelling-sharpening 

dimension which contrasts simplicity of the cognitive field and complexity and 

differentiation. 

Two other dimensions of cognitive style that are similar in nature are 

known as category width and equivalence range. Studies in this area have 

examined consistent, individual preferences in modes of categorising judged 

similarities and differences. 

Kagan & others (1 963) studied a dimension of cognitive style which 

they regard as similar to fielddependence-independence. They call this 

dimension analyhc cognitive style and define it as 'the tendency to analyse and 

to differentiate the stimulus environment in cot~trast to categorisation that are 

based on the stimulus as a wholen. 

Finally, Williams (1975) mentioned the cognitive style dimensions 

propod principally by Broverman (1x0). The dimensions defined were 

conceptual versus perceptual motor dominance, and strong versus weak 

automatization, which were regarded as cognitive subsystems, developmental 

information and maintained by the force of habit strength associated with them. 

Messick (1976) and Kogm (1976) have been tqmg to classify the 

meaning of the term 'cognitive style' and have discussed possible overlaps 

between the different approaches. Messick has described nineteen terms that 

are frequently used in cqptive style research. These description also implied 

overlaps. A break of the major categories and styles were compiled by the 

investigator. It is seen that there is sti!l little empirical evidence between 

different descriptive categories. The categories are presented below along with 

the major authors who worked along these lines. 



TABLE I 

Details of Categories of Cognitive Style 

Categories and 

Concepts 

Thinking 

Learning 

Perceiving 

Personality 

1 

Broad- Narrow 

Relational-analysis 

Field independence- 

Field dependence 

Articulated-global 

Categories 

Information 
processing 

Expressive-self constraint 

Emotional-Inhibited 

Cognitive complex-Practical 

Wallach & Kogan 
(1 965) 

Style 

Coginitive complexity- 
cognitive simplicity 

Hudson (1 968) 

Author with year 

Bieri, Atkin, Breur, 
Learnan, Millar and 
Tripadi(l966) 

Pask (1 976) 

Witkin (1 954) 

Hudson, Entwistle 
& Morison (1 984) 

Among the different approaches to cognitive style, the Field 

independent-Field dependent dimensions of Witkin (1 954) which comes under 

the major category of perceiving has been considered in the present research. 



Field independent - Field dependent Cognitive Style (FI/FD) 

Some of the early experiments on perception have been shown the 

importance of contextual factors in perception of an item in an embedding 

field. Field independent person is described as one who experiences his 

surroundings analytically, with objects seen as discrete fiom their backgrounds. 

A field dependent person on the other hand tends to experience his 

surroundings in a global and non-analytical manner,. Thus Field 

independence-dependence dimension is also described as 'analytical vs. 

global'. 

Characteristics of FWD 

Witkin et al. (1 977) has drawn attention to the fact that some individuals 

seem less and others mare able to separate the given variables fiom its context 

or the Field, and are more analytical in the approach to various situations. 

People who are Field independent tend to be more cognitive in their perceptual 

orientation (and are not easily distracted by extraneous,things thanlpeople who 

are Field dependants. 

Research has established the associated forms of personality 

characteristics with Field independent - dependent dimension of cognitive 

style, Tennat, (1 988). Older children are more Field independent than younger 

children. Witlun noted that children show an increase in Field independence 

up to the age of seventeen. Within any particular age group some children are 

more Field independent than others. individuals who showed relative 

preferences for one cognitive style over the other continue to display this 

preference well to adulthood. It is a convincing evidence that Field 

independencedependence style describes an essential component of a person's 

cognitive individuality. In contrast to intelligence, there is no high or-low 



cognitive style and usually these are treated as polar opposites like FWD. 

Each pole is high with a different purpose and describing different aspects of 

one fundamental process, the mode of perception and thinking. 

In social situations, Field dependent people are more attentive to and to 

make use of prevailing social frames of reference. They may be more sensitive 

to other people and interact more with others. h general, they prefer to be with 

people in social situations (Witkin et al. 1977). As a result Field dependent 

people tend to be better liked by others, as they are known to be tactful, 

considerate and affectionate and be known to more people than field 

independent people. 

Contributing fadom 

Studies in cognitive style have evolved the important factors that 

contribute to a person's preferences for his or her cognitive style. External 

factors are more important in determining the cognitive style of the individual. 

Witkin viewed that cognitive styles are culturally induced. It develops fiom 

socizlisation practices, respect for social conventions, child rearing practices 

and degree of parental author@. Cross-cultural studies conducted by Witkin 

and his associates have substantiated the effect of such external factors. 

Witkin et al. (1977) provided the most comprehensive analysis of the 

educational implications of cognitive style. It highlights the importance of 

learning process rather than teaching techniques. 

Field independent students generally do better in analyhc, impersonal 

academic areas in disciplines such as physical and biological sciences, 

Mathematics, engineering techcal  and mechanical activities. Field 

dependent students do better in interpersonal areas requiring social skills such 



as social sciences and social welfare. They like to choose occupations related 

to social work, teaching, administration and politics, 

Filed independent students are more likely to have self defined goals and 

respond to intrinsic reinforcement, but Field dependent students may require 

more extrinsic reinforcement. Field dependent students are more motivated by 

praise and encouragement than Field independent students who tend to pursue 

their own goals. 

Field dependent teachers are interested primarily in creating and 

maintaining positive attitudes and good group dynamic where as Field 

independent teachers perceive them as emphasising application of general 

principles. The latter inform the students when they are incorrect and tell them 

why they are incorrect and express displeasure with students who are 

performing below capacity 

Extreme Field independents have social adjustment problems and 

extreme Field dependants seem to lack a mind of their own. Field independent 

students are not likely to respond strongly or even positively to warmth or 

praise from the teachers. 

From the discussion it is clear that the knowledge of the cognitive style 

is helpful for the teachers to plan their teaching strategies so as to meet the 

individual differences of the students. 

Educational performance is very much connected with the motivational 

aspects. Level of aspiration is one of such motivational aspects, which 

influences a person's striving to a considerable extent. In some people the drive 

to be successful at what they undertake is tremendously strong. They have 

very high level of aspiration while in others it is relatively weak. 



Level of aspiration may be defined as a 'goal setting' by an individual 

based upon expectancy of achievement. Goal attainment is perceived as 

success and inability to do so as hilure. 

Boyd (1952) defined level of aspiration as an individual's ambition in a 

dynamic situation, i.e., it is an individual's goal or expectation in regard to the 

goodness of his own future performance for a given task. Backer & Seigal 

(1 957) visualised level of aspiration as an individual's strivings for a particular 

goal or level of achievement. Hurlock (1967) conceived level of aspiration as 

a longing to achieve higher level of performance in a task. This aspired level 

of performance is higher than one's achievement and is of intense personal 

significance to him. Drever defined level of aspiration as a h m e  of reference 

involving one's self esteem. In other words, it is a standard with reference to 

which an individual experiences the feeling of success or failure. Joshi (1 963) 

opined that an individual's level of aspiration is with reference to his positive 

striving towards a goal that is generally in keeping with his assets, where as in 

wish fulfillment one is lost in his fantasies. 

In the opinion of many researchers, the level of aspiration is the 

exptx$ecl level of achievement of the individual. Its measurement involves 

noting the difference between the scores of a penoris actual performance and 

expected perfbrmance in a task (For example, Humphrey and Argle, 1 %2). 

Some people set high goals of accomplishment malung high demands on 

themselves. Some on the other hand are modest with regard to their 

achievements because they are aware of their limitations. There are also those 

who have no aspirations at all, they are indifferent to what they may or may not 

achieve. 



In general people set their goals just a little higher than they are sure of 

attaining and this is healthy. In some people there is a large discrepancy 

between the level of aspiration and the level of performance, because they have 

learned to set goals that gain the approval of their parents and associates. In 

others, the level of aspiration falls considerably below the capacity to achieve. 

This discrepancy often occurs because individuals have learned to fear failure. 

They do not set their goals high for fear of not attaining them. 

Factots of level of Aspiration 

According to Hoppe (1 930), level of aspiration is essentially quantitative 

in nature and an individual's level of aspiration is to be ascertained with the 

help of certain experimental procedures. He proposed that level of aspiration is 

a function of various factors as mentioned below: 

(i) The subjective nature of an individual's goal. 

(ii) The occurrence of success and failure as experienced after the goal is 

achieved. 

(i ii) The conflicting and decision malung experience. 

(iv) The influence of immediate past experience on the subsequent level of 

goal setting behaviours. 

Educational Impkiaions 

Level of aspiration is an important psychological corrstruct in 

understanding achievement behavior. Researches indicate that repeated success 

or failure can influence a student's goal setting or level of aspiration-the level 

of performance to which an individual expect to rise on a given task. A student 

may reveal such information when asked, what he is aiming for in the next test 

or how many problems he thmks, he will get correct on the next assignment. 

Success in every trial leads to higher level of aspiration, where as failure tends 

to lower the aspiration level. Hoppe found that on the given task, if a person's 



performance falls short of his expectations or level of aspiration, he 

experiences the feeling of 'failure'. But in case his performance meets or 

exceeds the level of aspiration, he feels success. This may be explained as 

having a negative feeling and positive feeling respectively. 

In the modem world, the concern for excellence in academic 

performance has increased more than ever before, because of the ever- 

increasing competitions as well as by the exorbitant demands and pressures put 

on the individual by modem sociocultural milieu. But most of the children in 

our schools are unable to show educational performance up to the level that is 

expected of their age and grade. Sharma (1992) observed that, there is usually 

the lack of sufficient motivation and incentives from the part of the students, 

teachers, parents and others involved in the teaching learning process. Every 

student has to decide about what goal he is to set for himself. He has to decide 

whether he is to try on tasks Dr levels of performances that appear very difficult 

to achieve or to remain satisfied with success at relatively much easier tasks or 

moderate level of performance. In all such situations, persons concerned with 

educational process, have to guide the students to fix their level of aspiration 

before starting the work. Also it is often necessary to motivate, considerably 

talented persons without ambition, to put in their best efforts to attain what they 

can achieve. 

A TTITUDE TO WARDS MA THEMA TICS 

Attitudes are positive or negative feelings that an in6.C- holds about 

different objects, persons or ideas and are generally regarded as enduring 

though modifiable by experience. Attitudes are also seen as predispositional 

readiness to respond to certain situations, persons or objects in a consistent 

manner whxh has been learned and has become one's typical mode of 

response. The degree of strength of a person's attitude may vary fiom 

extremely positive through a gradation to extremely negative. Page et al. 



(1977) defines attitude as pre disposition to perceive, feel or behave towards 

specific objects or certain people in a particular manner. 

Attitude denotes a person's orientation to some object, or attitude 

referent. All attitudes have a referent, an 'object of thought'. (Augoustinos & 

Walker, 1995). Thus attitude towards mathematics deal s with attitude hold is 

'orientation' to the referent- mathematics and that person's evaluation of the 

referent. When the object of attitude ig important to the person, the evaluation 

of the object produces an affective or emotional reaction in that person. 

Nature of &des 

Anderson (1981) has identified five essential features of affective 

characteristics. They are (1)  emotion (2)consistency ( 3 )  target (4) intensity. 

The relationship of these characteristics with attitude will be helpful to 

understand the nature attitude. 

(i) Emotion: 

Since attitude is an affective characteristics it involves a person's 

feeling and emotions. It is a complex of feelings, desires, fears, convictions, 

prejudices and other tendencies that have given a set or readiness to act a 

person object or situation because of varied experiences. 

(ii) Consistency: 

Allport cit es consistency as an essential feature of attitudes. A 

reasonable degree of consistency of respoTISe in necessaq before it can be 

inferred that a person possesses attitudes. 

(iii) Target: 

All emotions and feelings are directed toward some target. Allport 

identified these targets as objects and situations. 



(iv) Direction: 

Direction is concerned with the positive or negative orientation of the 

emotion or feeling towards the target. Allport suggests the appropriate bipolar 

adjectives for attitudes as favourable and unfavourable. 

(v) Intensity: 

Intensity refers to the degree or strength of thetmotion or feelings. 

Intensity is related to the level of preparedness and the extend to which attitude 

predisposes action. 

Theories of attitude 

The major theories of attitude are the following: 

(i) The Postual Response Theory 

This is the theory of neuromuscular set, characterised by the 

behaviouristic approach. T ~ E  theory implies an organic state of readiness 

accompanied by neuromuscular adjustments which in tern develops acts of the 

inter stimulation of the individuals. An attitude includes the stimulus and 

response, but even more so, the p r e w o n  of the response set up in the 

neuromuscular system. This theory has been supported by AllporC(1935). 

(ii) The theory of mental set 

This theory is based on the 'conscious act' theory of behaviour. The 

conscious act makes difference to the individuals experiencing it. A conscious 

act is prospective or intentional . Thus an attitude will determine the general 

characteristic of the act. 

(iii) The general theory 

This theory includes the affective and cognitive element of organisation. 

A more comprehensive conception expressed by Guilford is that the attitude of 

a personal disposition common to individuals, but possessed in different 



degrees which impel them to react to objects, situations of persons in 

favourable or unfavourable ways. 

Levels of attitude 

According to Krathwhol et al. (1 964), behavior characterised by valuing 

in the affective domain is sufficiently consistent stable to have taken on the 

characteristic of the belief or an attitude. The learner displays this behaviour 

with sufficient consistency, in appropriate situations that he comes to the 

perceived, as per his attitude. Thus levels of attitudes can be listed as follows. 

(i) Acceptance of value 

At this level, people are concerned with the ascribing of worth to a 

phenomenon, behaviour, object etc. The holding of particular beliefs or 

attitudes is an evidence of its acceptance. 

(ii) Preference for a value 

Behaviour at this level implies not just the acceptance of the value, to 

the point of being willing to be identified with it, but the individual is 

sufficiently committed to pursue it, to seek it out, to want it. 

(iii) Commitment 

The person who displays behaviour at this level is clearly perceived as 

holding the value. He acts to further the thmg valued in some way, to extend 

the possibility of his developing it, to deepen his involvement with it and with 

the things representing it. He tries to convince others and seeks converts to his 

caw. 

Enduring attitudes develop through many iearning experiences related to 

other people. Allport has suggested four conditions for the formation of 

attitudes. 



i. The accretion and integration of response learned in the course of growing 
UP 

ii. The individuation, differentiation, or segregation of experiences: 

Experiences do not merely accumulate: they become sharpened and 

patterned, so that some attitudes become more specific as the individual 

grows up. 

iii. The influence of some dramatic experience or b-auma. Some times a 

single experience may have lasting influence, and may generalise to related 

stimuli. 

iv. The adoption of ready-made attitudes:- sometimes attitudes are picked up 

through imitation of the attitudes of parents or others. 

Because attitudes are so inter-woven with affective and highly motivate 

experiences, they become abiding personality characteristics. On the other hand 

attitudes as components of personality cannot be separated from the object or 

events in the social context to which they refer. 

According to Zenna & Rempel (1988) attitude deals with the 

etegorization of a stimuler object along an evaluative dimension based up on or 

generated from three general classes of information: 

(1 ) Cognitive information 

(2) Affectivelemot ional information and 

( 3 )  Information concerning past behaviors or behavioural intentions. 

On the basis of the categorisation of amtude described by Zanna 

&Rempel (1988), theories of attitude by b t h w o h l  (1 964) and factors attitude 

towards mathematics by Gronlund &: Robert (1990) the investigator selected 

the following dimensions. 

1.  Appreciation of the role of mathematics. 



2. Preference for Mathematics. 

3. Extra learning. 

4. Active involvement in related problems. 

5. Devotion to Mathematical ideas and activities. 

6. Commitment. 

CLASS ROOM ENVIRONMENT FOR MATHEMATICS 

Environment may be defined by saying that all that surrounds an 

organism and is external to it is environment (shma,1992). psychologist 

typically treatsbehaviour as a function of an interaction b e e n  the individual 

and his environment. Members of a group behave differently in diBerent kinds 

of social and emotional climate. Students actually spend most of their time 

within classrooms, and thus it is important to directly study these 

environments. A good deal of work suggests that class room environments are 

very important influencing students' attitudes towards school as well as their 

achievement, and that the class room environment can mediate between more 

macro-level mfluence, such as school and community, and individual student 

out outcomes, (Cohen et al. 1989; Moos, 1 979; Mumane,1975). 

C l e f f ~ ? n S ~ c l l i m P t e  

In classroom situation, where conditions of good climate exist, there is 

an opportunm for the pupils to express themselves fi-eely. In a good climate, 

the teacher has skill in helping pupils to become independent mhex than 

dependent entirely up on the teacher (SmghaZ 1991). According to Singhal, 

the dimensions of class room environment which has strong influence on 

learning and development of children include nine aspects: (1) involvement (2) 

affiliation (3) teacher support (4) task orientation (5) competition (6 )  order and 

organisation (7) role clarity (8) teacher control and (9) innovation. 



Effective classroom environment has been enhanced by Stockard and 

Mayberry (1992). According to them, much of our knowledge of effective 

teaching and classrooms comes from the tradition of 'process product' research. 

This work focuses directly on how the instructional behaviours of teachers 

affect students' learning and has been instrumental in improving teachers' day- 

today pedagogical practices. (Rosenshine 197 1 ; Centra & Potter; Fraser 1986; 

Brophy & GOOD 1986). 

The other major source of work in this area comes from the 'socio 

ecological' studies of class room climate, which examine the relationship of 

students achievement to the perception of their classrooms. This research is 

rapidly expanding and is far from conclusive. However it has been found that 

the achievement-related expectations and values of students and teachers, the 

role of the teacher as an effective instructor, an orderly atmosphere conducive 

to learning and high student and teacher morale influence the student 

achievement. 

The class room climate involves both structural and affective 

dimensions. The structural dimension refers to the organisation of student roles 

within the class, role expectations, and shared group sanctioned behaviour or 

norrhs. The affective dimension refers to the, unique ways in which individual 

personality needs are satisfied. Some research also indicate that the 

congruence between students preferred classroom environment and their actual 

class room environment may be just as important as the actual nature of the 

class room environment 

Factom of class room environment for Mathematics 

A large number of studies demonstrate that schools in which both 

students and staff value academic excellence tends to have higher levels of 

academic achievement. For instance, from their extensive work with secondary 

students, Edward McDill and his associates (McDill et al. 1967; Mc Dill And 



Rigsby, 1973) suggest that schools that. teachers and students, see as 

emphasizing intellectualism, subject matter competency, and commitment to 

academic excellence are more likely to have higher levels of Mathematics 

achievement and higher levels of educational aspirations. 

Such environmental variables significantly influence students even when 

individuals attributes, such as there when individual attributes, such as their 

socio-economic background, ability, academic values, and socioeconomic 

context of theirs schools are controlled. 

Even though, nearly four decades of researches have contributed to the 

current portrait of effective learning environment in general, researches on 

effective learning environment of Mathematics are very few. Based on the 

available literature, five components of classroom environment for the 

investigator selected mathematics: They are presented below. 

(i) Conceptual approach 

(ii) Pedagogical approach 

(iii)Classroom facilities 

(iv) Innovative Practices 

(v) Interpersonal relationship 

HOME ENVIRONMENT FOR MATHEMATICS 

Much of the research on home environment has assessed learning 

environment in terms of such global social status indicators as occupation of 

the father, income of the family and birth order. Gross variables however 

accounted for only small percentages of variables in measures of affective 

characteristics and they have only low to moderate concurrent validities in 

relation to cognitive and acadamic performance at the same time global 

classificatory environmental variables have failed to effect the dynamics of 

learning environment that families create: for their children. Hence family 



environment has to be examined in terms of proximal socio-psychological 

variables that can be manipulated in parent teacher programme, in an effort to 

make family learning context more stimulating for students. 

Learning in school can be made easier for children if the continuities 

between development at home and development in school are recognised and 

built upon. The needs of the children are many and varied. Most obviously they 

require physical care, comfort and protection both for their physical well being 

and the adequate development of motor abilities. Relative success or failure in 

school is not just the responsibility of individual pupils. They may encounter a 

number of problems when support from the family and from wider community 

is not forthcoming, such problems are readily evident in parts of so called third 

world countries, which have no long tradition of formal education such as 

west~mised countries have, and which are beset with a range of problems; 

including poverty. 

Moos &. Moos (1982): categorised the dimensions of home 

environment as follows: 

i .  Cohesion -the degree of commitment, help and support family members 

provide. 
. . 
1 1 .  Expressiveness - in most of our families youngsters are not allowed to 

express their feelings openly, especially girls. It also seems that girls are 

trained not to express their aggression and anger openly in the family 

since social desirability is greater in girls. 
. . . 
I 1 1 .  Conflict- ideological or behavioural. 

iv. Independence- Training to take one's own decision and lesser complaints 

expected. 

v. Achievement-creating academic orientation in children. Emphasis on the 

achievements give rise to the feeling of competition. 



vi. Intellectual- cultural activities: Encouragement fiom the part of the 

family members to take part in political, social, intellectual and cultural 

activities. 

vii. Recreational orientation 

viii. Moral, religious emphasis: Leads to the enforcement of greater discipline. 

ix. Organisation: structural and organised environment provided can be 

exhibited through controls, rules and procedures to be followed. 

x.  Orientation. 

Eflect of home environment 

According to Srivastsva (1991), the home environment will be more 

effective if the educational environment of the student is such that it permits 

certain modes of behaviour such as: 1) habit of reading, library consultation, 

planned study. 2) emphasis on being goal oriented, hardworking and realistics 

(3) support from, the hmily members to responcIcl effectively to outward 

activities and (4) help to fevelop a capacity to decide about the hture. 

A large amount of evidence now supports the view that parental 

involvement is an important ingredient in improving individual children's 

achievement and in enhancing school effectiveness. According to 

Henderson (1 988), Bench (1 988), Collins et al. 1972), students whose parents 

are actively involved in the school, tendto have higher achievement and better 

attendance, behaviour and grades as well as higher self confidence, regardless 

of their ethnicity or social class. 

Factors for home environment for Mathernadcs 

If the parents monitor school work and help with school plans, child's 

attitude about school will improve in a way that improves grades in school. 

(Helimandeollar, 1992). Weissberg & Hempton (1995) explain how school 

achievement is influenced by parent-child interactions, how early adolescents 

are affected by the overlapping spheres of influences of school family, 



community and peer group: and how family environment influences 

educational attainment. Based on the available literature, the following main 

dimensions of home environment for the learning of Mathematics were 

selected: 

i )  . Physical fzcilities 

i i )  Cohesion 

i i i )  Parental bchaviour 

iv) Achievement orientation 

v) Intellectual and cultural orientation 

HOME PRACTICE FOR MATHEMA TICS 

'The home is the first socialising agency of the children in our society 

that they view the world through the eyes of its family. It is therefore very 

possible that many of the values latter transmitted by the school were first 

included in the child at home. Parents as well as other members of the family 

should therefore, pay special attention to the intellectual, social and emotional 

development of their children. 

Home provides an important educational foundation on which the 

child's formal learning will be built. From birth to the age of fifteen children 

are cn school only for 14 percent of the time. The rest of the time they are 

under the influence of the family. The educational practices that the members 

of the family provide during these critical years at home is virally important. 

Parents, tutors or other adults involved in providing home practice may 

merely provide more practice of certain skill that is feasible or seems justified 

in the class room or may involve a group of related activities which require 

careful planning and apply principles and techniques already learned to solving 

problems of personal, family or community life. 



Factors of home practice 

(i) Interaction. 

Family interaction patterns, norms and values have aare important 

influences on ability and student attitudes and beliefs. 'These variables are 

largely beyond the control of school officials and policy makers. 

(ii) Academic orientation. 

Parents who insist their children to follow a time schedule for tasks such 

as doing homework, reading newspapers, magazines, Periodicals, library 

consultations, receiving help from parents etc. influence the practice of 

learning. 

( i i i )  Parental cultural contact and social participation 
a 

A culture is the way of life of group of people, the configuration of all 

the more or less stereotyped pattern of learned behaviGr that are handed down 

from generation to the next through the means of language and mutation. A 

person is destined to learn a pattern of behaviour prevalent in the society in 

which he grows up. 

(iv) Behavioural control 

a 
The practice of exercising controls and following sct of rules and 

procedures at home has important influence on child's attitudes and 

performances. 

(v) Participation in co-curricular activities. 

(vi) Effective use of free time. 

(vii) The exposure to mass media and provision for making use of learning 

materials. 

(viii) Regular parental support. 



Educational and vocational plans of individuals strengthen the drive for 

achievement which often leads to the development of better study habits. 

Effective study habits and attitudes intern will lead to better academic 

performance. 

Draper (1990) explains how certain habits acquired by practice at home 

through the Influence of the parents of and other -family members determined 

the hture success of and an individual. 

Based on the variable literature the main dimensions of home practice 

for Mathematics, selected by the investigator are: 

(i) Programme orientation 

(ii) Pattern of behaviour 

(iii) Approach to learning of Mathematics and 

(iv) Interaction and exposure. 

ii REVIEW OF RELATED STUDIES 

The various studies conducted in India and abroad in the field of 

achievement in relation to cognitive style and selected nonagnitive variables 

are collected and arranged in the chronological order under the major heads: 

1. Cognitive style and achievement in Mathematics. 
4 

2. Level aspiration and achievement in Mathematics. 

3. Attitude towards achievement in Mathematics. 

4. Class room environment for achievement in Mathematics. 

5 .  Home environment and achievement in Mathematics. 

6. Home practice for achievement in Mathematics. 

COGNITIKE S T E E  AND ACHIE CEMENT IN MA THEMA TICS 

Over the last four decades extensive research has been conducted on 

cognitive style. Diggary (1972) reported that in field dependent students, the 



ability to retain digest information is lacking since this abilities require a 

moderate degree of analytical thinking or Field independence. 

Witlun, Moore, Goodenough and Cox (1975) presented an excellent 

review of the research on cognitive style. In their opinion, there is no high 

correspondencebetween field independence and overall scholastic 

achievement, but specifically field- independent subjects, would achieve very 

high grade in these domains, which require cognitive restricting skills and 

scientific analytic skills. A study conducted by Ogunyemi (1973) in Nigeria 

found a significant relationship between science achievement and cognitive 

style for boys but not the girls. 

Span (1973) Starkly (1976) Chatterjea & Paul (1982) have 

demonstrated that performances on various version of Embedded Figure Test 

(EFT) is related to various non-social types of scientific achievement like 

Mathematics, Natural Sciences, Geometry etc. 

Pascal (1977) in his study found that success on many of the Piagetian 

concrete operational task was significantly restricted by Fielddependence. 

Dembo (1977) observed significant differences between field independent and 

Fielddependent people in internalising, organising and learning materials 

when unstructured and showed superiority of fielddependent individuals. 

A study conducted by Lawson and Wollman (1 977) on students of sixth 

grade classes found high correlation between Field-independence and success 

on problems of functional fixity and value judgement. Buriel (1978) 

investigated school groups in different culture and have shown over-all h e  

scholastic achievement among Fielddependent subjects even after the variance 

attributable to intelligence. 



Bachrnan (1979) from his study on the relationship between cognitive 

style and concept attainment and success revealed low correlation between 

cognitive style and concept attainment. 

Studies by Vaidya & Chamsky (1980). Watkin & Astilla (1980) and 

Sharma Ahuja (1982) on school groups in different cultures have shown over- 

all higher scholastic achievement among Field-independent subjects. 

Watlun & Astilla (1980) studied the relationship between Field- 

dependence and school achievement of Filippine girls and found a positive 

relationship between Field-independence, intelligence and school achievement. 

htchey and Lashier (1981) investigated a significant relationship 

between cognitive style and instructional mode to achievement of college 

science students. Significant positive relationship was observed from the study 

conducted by Sharma & Ahuja (1982) between cognitive style and school 

achievement. 

In a study Onyejiaku (1982) examined academic performance of the 

selected schools of lbadan and Nigeria and reported a significant relation 

between the student's cognitive style and perfonuance of mathematics tasks. 

Lamka (1983) studied whether cognitive style is a predictor of student 

performance. in secondary classes. The results indicated that Field - 
independent students were superior to Field - dependent students in most of 

the factors under study and concluded that cognitive style is condered as a 

predictor of student performance. Harmon (1983) obtained a contradictory 

result when he examined the academic success in college freshmen calculus. 

He found a weak correlation between cognitive style and achievement in 

calculus. 



A study designed by Saracho (1984) to examine the effort of Field- 

dependence or field-independence on levels of academic aehievement observed 

that students cognitive style and door grade level are related to one another. 

Gobriyal (1984) studied the interactive relationship between cognitive 

style and recognition memory of univesity studies and no significant 

difference between Field- independent Fielddependent cognitive style on 

pictorial recognition memory test was noted. 

Chatterjea & Paul (1984) obse~ed Field -dependent students 

significantly superior since achievement proficiency in both intelligence 

uncontrolled and controlled condition. 

Brennan (1984) studied the effect of hemispheric preference, cognitive 

style and method of instruction upon Mathematics achievement of tenth grade 

students and reported that there was no sipficant difference between 

cognitive style and Mathematics achievement. But Hadfield et at. (1 992) 

investigated that Field- independent persons generally score significantly 

higher on total Mathematics concepts and on problem solving. 

The relationship between self perception, cognitive style and learning 

was studied by Das (1985) and found that cognitive styles were significant and 

positively correlated to school achievement. 

Effect of cognitive style and adjunct question on learning from connect 

discourse have been examined by Panda (1985) in a study on school students 

and found that Field-independent students' learn and retain prose significantly 

more often than Field-dependents. A signficant correlation between Field- 

independewe and achievement scores in language and second language 

proficiency level was observed by Ballard (1985). 

Husen 62 Postiethwaite (1985) reported that Field-indepe.~dence tests 

correlated highly with performance on intelligent tests. At the same lime 



Globerson et a1. (1 985) found that there is no association between cognitive 

style and cognitive development. 

Armgton (1987) studied the relationship between Field-independent 

and Field-dependent visualisation and problem solving in adolescents and 

found a positive correlation between cognitive style and problem solving. 

Field- independents are superior to Field-dependents in these abilities. 

Harcker (1989) found a significant relation between cognitive style and 

achievement. Field-independent students had better performance than Field- 

dependent students irrespectively of instructional conditions. 

Paramo & Tinajiro (1 990) measured school performance by mean grade 

in mathematics, natural science and Spanish and over all grades. It was found 

that Field-independent, students performed better in all -subjects, especially 

boys. 

Nah et al. (1990) administered a multidiamentional measure of 

cognitive style and an achievement test in Korean sample and found a 

significant relationship between cognitive style and achievement. 

Verma & Swain (1 991) reported close relationship between cognitive 

style and school achievement of students taken as a whole and in independent 

subjects. A significant positive, correlation was obtained between Field- 

independence and academic achievement by Moore & Dwyer (1 991) 

Riding & Mathias ( 1 99 1 ) conducted a study of 1 1 -years old children's 

learning mode preferences; reading attainment, and cognitive ability and 

highest achievement was predicted for wholistic, varbalizers. 

0' Bnen (1991) compared cognitive style preferences of male and 

female college Students associated with major area of study. The findings 

reveal distinctive differences in cognitive styles between males and females as 



systematic differences associated with major area of study, level of academic 

achievement and edllcational level. 

Russel (1992) studied to identify the differential effects on learning of 

subjects with Field - dependent and Field- independent between GEFT and 

achievement. 

Fenton (1 992) conducted a study to find out how individual difference in 

cognitive style interact with student performance and reported weak 

relationship between cognitive style and academic, achievement. 

Studies conducted by Hadfield et a1 (1992) revealed that field 

independent persons generally score significantly higher on total Mathematics 

concepts and problem solving. 

Sudheeshkumar (1 993) investigated on interaction effect of intelligence 

cognitive style and approach to studying on achievement in Biology on 

secondary school pupils and found that cognitive style has significant main 

effect on total achievement in Biology only for gds.  

&ding and Douglas (1993) revealed that both cognitive styles (Field 

independence and Fielddependence) had interaction with learning 

performance depending on how the task is presented. 

Demick & Koebu (1993) investigated that the degree of Field- 

dependence- independence was the best predictor of children's reading 

readiness. Also cognitive style works to enhance a student's ability to learn. 

Santhoshkumar (1995) studied the effect of cognitive style and the class 

room environment on achievement in social science of X standard and found 

that the relationship bebveen cognitive style and achievement is positively 

significant. 
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LEVEL OF ASPIRATION AND ACHIEVEMENT IN THE MA THEMA TIS 

Hoppe (1 930) performed the first experimental analysis of operational 

phenomena. The experimental results stimulated other researches to investigate 

into the factors that influence goal-setting behaviour. Joshi (1 963) opened that 

an individual's level of aspiration is with reference to his positive striving 

towards a goal that is generally in keeping with his assets. Later a number of 

studies were done to show the- relationship between achievement, motivation 

and level of aspiration which in turn affects the academic performance. 

Muthayya (1960) in his study of "Level of aspiration and its relation to 

modes of reaction to frustration among adolescents" fgnd a slight correlation 

between level of aspiration and school achievement. 

Bhargava (1972) in his study of level of aspiration and need for 

achievement observed that these variables are not related. 

In another study Bisht (1972) obtained a positive relationship between 

educational attainment and the level of educational aspiration. Mohanty (1 972) 

studied the level of aspiration as h c t i o n  of sex, socic~conomic status and 

class performance. The findings of the study were indicative of the positive 

relationship between level of aspiration and academic success. 

Hussain (1977) in his study of academic attainment in relation to level 

of aspiration and anxiety, reported that academic performance of the group 

which showed a moderate goal discrepancy was better than that of the groups 

showing either high or low goal discrepancy which implied a curvilinear 

relationship between the level of aspiration and academic performance. 

Sharma (1979) in his study, observed that level of aspiration did not 

influence academic achievement and that the difference on academic 

achievement influenced the levels of aspiration. 



Sivappa (1 980) in his study of the factors affecting achievement in high 

school pupils revealed that the intelligence, n-achievement, manifest, anxiety, 

educational aspiration and study habits are the factors that contributed in 

predicting academic achievement. 

A study of need achievement in relation to creativity, values, level of 

aspiration and anxiety, was conducted by Sexena (198 1) and found relationship 

between achievement motivation and level of aspiration . 

Nowaczyk (1982) found a considerably higher correlation with 

academic standing for aspiration level and for rearing environment. 

Sharma (1992) examined the effect of reinforcement in educational 

performance and aspirations of adolescents and concluded that the reinforced 

group was better in the level o aspiration as compared to the non-reinforced 

group. Also he observed that reinforcements are effective in improving the 

students educational performances and in bringing about desirable changes in 

their level of aspiration. 

ATTlTUDE TOWARDS MA THEMA TICS AND ACHIEVEMENT 

The study conducted by Aiken (1970) on elementary, high school and 

college levels revealed that even though there exists a positive correlation 

between attitudes and achievement, they did not always reach the level of 

statistical significance. 

Behr (1973) found that correlation between attitude and achievement in 

mathematics varies not only with grade level but also with the sex of the 

student. The study also found that girls' Mathematics marks were more 

predictable fiom their attitudes than boys' marks. 

Zacharia (1977) in his study on the impact of attitudes and interest on 

achievement of secondary pupils in social studies found that there is high 



positive correlation between achievement and their attitude regarding social 

studies. 

Joseph (1979) in his study found that attitude towards science has a 

significant correlation with achievement in chemistry at the predegree level. 

Jain (1979) identified the major factors which influenced attainment of 

Mathematics at high school stage. Attitude towards Mathematics was found to 

be one of such Wars that played vital role in the learning of Mathematics. 

The study conducted by Pillai (1 981) and Nair (1984) obtained the result 

that for each of the sex group, th5re is significant relation between science 

achievement and attitude towards problem solving. 

Schofield (1982) studied the relationship bwtween attitude and 

achievement in connection with sex of students grade level, type of 

achievement test and time during school year at which the measurements were 

taken. Findings indicated that observed relationship between attitudes and 

achievement were sigdicantly stranger in boys than girls. 

Patel (1984) and Budhev (1990) found that pupils possessing a 

favourable attitude towards Mathematics were better in mathematical ability 

than those with less fiivourable towards science were hi* achievers is 

physical and life sciences. 

Baby (1987) and Madhavan (1990) found tha! attitude towards 

education and achievement in Malayalam are sigruficantly dated. 

A study by Pillai (1987) found that subjects of the thee levels of 

attitude towards science differ significantly in their Biology achievement, 

where as Sujatha (1987) contradicted this. 

Kaaya (1987) indicated that there were significant differences in 

Mathematics a=tt&.de between achievers and under achievers, but no significant 



differences in between the two sub groups of female achievers and female 

under achievers. 

Indira (1 989) reported that the relation between attitude towards science 

and achievement in physics is significant for low, average and high intelligent 

groups.. 

Noushad (1989) and Varghese (1989) obtained a significant positive 

relationship between attitude towards problem solving and process outcomes in 

Biology. 

Padmakumari (1990) revealed in her study that socially advanced and 

disadvanced groups differ in their mean score of achievement in mathematics 

and attitude towards Mathematics. It was also found that both variables, 

achievement in Mathematics and attitude towards Mathematics have significant 

relation with each of socio-economic &tus, caste, l d e  and family size. 

Jayasree (1991) obtained a positive correlation between attitude towards 

science and Biology achievement. Thorndike (1991) showed that attitude 

toward Mathematics was predictive of £inid Mathematics course grade and the 

intention to continue to parkipate in Mathematics courses once enrolment 

becomes optional. 

Tocci & Engelhard (1991) investigated the relationship of attitude 

towards Mathematics with Mathematics achievement and gender using samples 

from US and Thailand. In both countries achieva~lent was significantly 

correlated with attitude towards Mathematics. 

Wheat et al. (1991) noticed a relationship between students attitude 

towards Matfiematics and their success in college Algebra. Tocci & Engelhard 

(1 99 1) in their study in United States and Thailand also found that achievement 

is an effective predictor of attitude towards Mathematics. 



Madsen et al. (1 992) observed that conceptual understanding enhanced 

students' computational competence and promoted more positive attitude 

toward Mathematics. Reynolds & Walberg (1992) tested a structural model of 

Mathematics achievement and attitude with a probability sample of 3,116 

adolescents from the longitudinal study of American youth. It was concluded 

that prior achievement and home environment influenced subsequent 

achievement and previous attitude had the most powehl  influence on 

subsequent attitude. 

Mc Leod (1992) revealed that attitude towardsMathematics have an 

important influence on the development of Mathematical skills and on the 

emotional reaction of children associated with Mathematics. 

Wong (1 992) investigated the relationships among Mathematics 

achievement affect and home background for Hong Kong students in grades 7- 

13. Achievement was most closely related to academic and ~OG-academic self 

concepts and attitude toward Mathematics. 

Sundararajan & Rajasekar (1993) investigated that effective teacher 

behaviour perceived by the students influences their attitude towards the 

subjects. The sex of the students and the locality of the school do not effect any 

significant difference in their attitude towards the study of Mathematics. But 

Singh (1993) observed that the students residing in industrial and urban 

localities have a more favourable attitude tcnmrds Mathematics in comparison 

with the students residing in rural localities. 

Randhaw et al. (1993) observed Mathematics self efficiency as a 

mediator between mathematics attitude and achievement. Rech (1994) found 

hat higher achieving black eighth grades have poorer attitudes towards 

Mathematics than other students. 



Pate1 (1995) reported that students possessing high attitude towards 

Mathematics .were found better in - Mathematical ability than students 

possessing low attitude towardsMathematics. Krap (1991) had found that the 

attitude of teachers towards Mathematics have bearing on the Mathematical 

performance of students. 

Malini (1995) studied the gender differences in certain psychological 

variables of Mathematics domain at secondary school level. The findings 

showed that the attitude towards Mathematics is significantly selected to 

achievement for girls but not for boys. 

Stage & Kloosterman (1995) found that previous Mathematics skills 

were significantly related to beliefs about Mathematics, but beliefs were 

unrelated to final course grade for males. Conversely beliefs about 

Mathematics were significantly related to final course grade for females. 

House (1995) investigated the predictive relationship between initial 

student attitudes, college admission test scores, years of Bgh School 

Mathematics taken and subsequent achievement in introductory college 

chemistry. Results dso indicated that initial attitudes were significant 

predictors of student performance, possibly better than traditional measures. 

CLASS ROOM ENMRONMENT FOR MATHEMATICS AND 

AHZEVEMENT 

Silbergeld & Koeing (1975) amducted studies, to evaluate the 

classroom psycho social environment for student behaviour and achievement It 

was found that science classes were moderately effective in personal 

development than English classes. Classroom environment was significantly 

related to science achievement and personal development. 

Puri (1 977) investigated the relationship between classroom climate and 

achievement motivation on sample of Gujarati medium schools of Baroda and 



significant relationship between classroom climate and achievement was 

observed. 

Sandeep (1977) found that poor, school environment affected advesely 

the attaintment of perceptual and cognitive skills of the subject. 

w 
A study class room climate in secondary schools by Desai (1979) 

investigated that the level of classroom climate was positively related to pupils 

motivation and their academic achievement. 

Fry & Coe (1980) reported distinct association between classrooms 

characterised by teacher support and involvment, with pupil motivations of 

enjoyment of learning. 

Fraser & Fisher (1980) studied the kffect of classroom psycho-social 

environment on student learning. The investigators revealed that there is 

significant association between student learning outcome and their classroom 

environment perception. Fraser & Rentoul (1 980) investigated a significant 

amount of achievement variance between actual and preferred classroom 

interactions. 

Mintazes (1982) revealed that achievement is related to students 

perceptions of the frequency of information. Students would judge a teacher 

only on the basis of what they see in the classroom. 

Christian (1984) conducted a study on Group Dynamics, Academic 

Motivation, Classroom Climate and academic performance among the higher 

secondary students. It was observed that pupils in urban classrooms had shown 

higher mean scores on Academic Motivation as well as classroom climate but 

an average score on Academic performance. 

The study by Doctor (1 984) indicated a significant relationship between 

classroom climate and academic achievement. Upadhyaya (1 984) conducted a 
Oc 

similar study on tribal population of Bastar District in Mdhya Pradesh. It was 



found that each of three aspects of clasroom environment (inter personal 

relationships, goal orientation and system maintenance and change) was 

significantly related to academic achievement. 

Fraser & Brien (1985) explored the association between class room 

environment and elementary school students7 achievement. 

Byrne et al. (1986) studied the relation ship between student 

achievement and classroom environment perception. Higher achievement 

scores were found in schools perceived as happy places with many 

opportunities. 
I 

In an investigation of the classroom environment for learning science in 

secondary schools of (the classroom) Kerala, Sivaprasad (1 988) observed that 

most of the learning in the class rooms did not have provision for extra learning 

which narrows the learning circumference. 

Singhal (1991) observed that academic achievement had significant 

positive correlation to academic motivation, affiliation, teacher support task 

orientation, competition and innovation-dimensions of class room social 

climate. Cooper & Robinsen (1991) found that perceived support fiom parents 

and teachers had positive but weak relationship with Mathematics self efficacy. 

Padhi (1 992) observed that the creative ability and psycho-social characteristic 

of class rmm environment of the students are significantly related to their 

academic self concept and achievement in school subjects. 

In a study on preferred and actual ciass room evironrnent and the 

approach to learning Watiuns & Akande (1 993) found that Nigerian students 

prefer more teacher control a less competitive atmosphere and less emphasis on 

student fiendships. Strykowski (1 993) provided empirical evidence that 

instructional and class .room environment as well as home environment 

influence educational outcomes. 



Lee's findings (1993) reported that class room guidance can positively 

influence students' academic achievement in Mathematics. Puthenpurayil 

(1994) observed that there is only a low relationship between achievement in 

basic concepts of biologcal science and class room climate. Santhoshkumar 

(1995) found that the effect of class room environment on achievement in 

social science was not significant. 

HOME ENVIRONEMENT FOR MATHEMATICS AND ACHIEVEMENT 

Wolf (1964) examined the important potential areas of the environment, 

leading to academic achievement. These included parental pressure for 

achievement motivation, their aspiration for the child and the kinds of rewards 

they gave. 

Studies by PiIlai (1965), Warrier (1966) and Joseph (1975) all showed 

that home environment and socio-economic level of the family have a 

signdicant influence on the achievement of pupils. 

Dayer (1967) and Kellaghan (1977) found sigtufjcant relationship 

between fhmily environment and measures of academic achivement and 

intelligence. 

Keeves (1972) found that structural variables of the home background 

are not significantly associated with final achievement in Mathematics or 

science, but home attitudes are found to be associated with final achievement in 

these subjects. 

Reddy (1973) Aarnd that home environment was prominent as a 

potential predictor of academic achievement after intelligence. The study was 

mainly intended to find out the relationship between academic achievement in 

a subject or group of subjects at the first year degree examination and 

intelligence, need for achievement, personality and home environment of the 

students. 



James & Hesselbrock (1976) in their study on perceived family 

environment and school adjustment of children reported that competent 

children are reared at homes that encourage cognitive and social initiative. It 

was supported by Tortman (1976) when he examined the question whether 

socio-economic status indicators, sufficiently represent those aspects of the 

home environment relevant to IQ and found that fimily's environment 

predicted academic achievement as well as did the child's IQ. 

Salunke (1979) made an attempt to study the home environment, 

educational climate in the home, emotional climate in the home, SES, 

economic management and academic achievement and found that (i) the 

academic achievement of the students was related to their home environment. 

(ii) educational facilities and emotional happiness in the home contributed 

positively to the academic achievement of students. 

Hildebrand & Patraci (1979) found that conceptual understanding of 

Mathematics at each developmental stage was influenced significantly by 

family environment of the subject. Grover (1 979) indicated some influence of 

aspirations of Edther and mother over children's academic achievement. White 

( 1982) and Subrahmaniyanl(1983) found that home environment is one of the 

factors which influence the academic achievement of a child. 

In the study on affective correlates of the gifted under achievers, Maitra 

(1985) found that home environment is an important variable which could 

cause under achievaatnt among gifted. In another study Jaganadhan (1985) 

indicated a significant effect of home environment on academic achievement. 

Agarval (1986) conducted a study on the effect of parental 

encouragement upon the educational development of the students and recorded 

that the high achieving group had been getting higher parental encouragement. 



Trivedi (1987) observed that parental attitude was significantly related 

to academic achievement. Later, Diaz (1989) found that home environment 

differed from the higher and lower achievers' family with parental aspirations 

hgher for higher achievers. 

In a study Feldman & Wentzel (1 990) reported significant relationship 

between achevement and parent-child interactions. Also it was observed that 

mother-fkther hostiLity is an indirect predictor's son's academic achievement. 

Wong (1992) conducted a study on the Relationship among Mathematic 

achievement, Affective variables and Home Background and obtained a 

positive relation between achevement in Mathematics and home background. 

But Kloosterman & . Cougan (1994) found that students who enjoyed 

Mathematics were also cod~dent of their Mathematic abilities and that there 

was little correlation between parental support and student achievement. 

Keith et al. (1995) examined the influence of parental involvement on 

the academic achievement of 8' grade Mexican-American children. The most 

salient findings was that, parental involvement influenced over all academic 

achievement, as well as promoting gains in the specific subject areas of 

reading, Mathematics, science and social studies. 

Chaudhury & Basu (1998) m the study parent child relationship school 

achievement and adjustment of adolescent boys, concluded that parenting had 

significm association with school adjustment and school achievement. School 

achievement was most significantly associated with the parenting dimensions. 

Leenadevi (19%) obtained a positively significant correlation between 

home environment and sluevement in English. 

HOME PRACTICE FOR MATHEMA TICS AND ACHIEVEMENT 

Weighened (1957) in his study on Adaptiveness and role of parents in 

academic success observed that parental reinforcement positively related to 



academic achievement. Hudson (1966) opined that the difference between 

convergent and divergent thinkers is due to early experience in the 

environment. 

Backer (1 97 1) found that parents influenced their children's educational 

performances directly or indirectly. Pillai (1974) in his study revealed that the 

factors like coaching and practice have a considerable influence on intelligence 

test scores. 

Grover (1979) conducted a study on parental aspiration as related to 

personality and school achievement of children and reported significant 

differences between school achievement of children of low aspiring parents 

and middle aspiring parents. In his study Mehra (1980) proved the influence of 

parental visit to school and teaching the child at home on achievement. 

Agarwal (1986) examined the effect of parental encouragement up on 

educational development of secondary school students. He found that high 

achieving group had been getting parental encouragement. 

Despande (1986) investigated the relationship between home work and 

achievement. According to the study there is an indication that students who 

are given regular home work perform better. 

Yadev (1986) in an study found that time advocate by pupils to do 

home task, reading newspaper and magazine, receiving help from parents or 

W e r  m home and time engaged in co+xrricular activities outside the school 

hours are positively related to their academic achievement. 

Basavayya & Patnaik (1 989) conducted a study to investigate the factors 

related to student's liking Mathematics at secondary school levels They found 

that the education of brothers and sisters ofthe students has got positive effect 

towards the student l h g  mathematics, as they get help in solving their 

mathematical problems from them. 



Portes (1 991) in his study on assessing children's cognitive environment 

through parent-child interactions observed that material verbal guidance was a 

significant predictor of academic achievement particularly for Mathematics and 

references skills. 

The relationship between family ethnicity and scholastic achievement 

was examined by Ferguson et al. (1991) and found that ethnicity was not 

related to measure of performance. They suggested that family ethnicity and 

test results can be adequately explained by variations on socio-economic status. 

Shrivastava (1991) observed that families of high achievers were more 

structured and exercised more controls than those of law achievers. 

O'connell (1 992) reported that students working with parental partners 

displayed higher problem solving ability than those not working with partners. 

Reynolds (1992) compared parental involvement and their effects on 

academic achevement and reported that teachers rating 'of parental 

involvement in children's education exhibited high correlation with reading 

and Mathematics. 

Mumthas (1 993) conducted a study on standard VEI pupils of Kerala on 

the effect of practice of tutoring at home on achievement in Mathematics, and 

found that tutoring at home has a significant effect on the achievement of 

Mathematics. 

Georges and Elliot (1995) investigated the influence of the students 

home work time and parental time and involvement in helping activities on the 

academic performance of students in grade 111 and V. Basheer (1995) found 

that significant and positive correlation existed between the variables home 

practice in achievement in Chemistry. 



A TREND REPORT OF THE STUDIES 

While attempting to review the researches in the country and abroad 

with respect to the problem area of the study, it is seen that several attempts 

have been made to study the effect of cognitive and non-cognitive variables on 

achievement. 

It becomes obvious from the review that some of the studies yielded 

positive results, some negative results and some other studies came up with 

inconclusive results. There are more studies showing positive and significant 

relationship than those showing no relationship and negative results. 

There are several studies in the area which have attempted in replicating 

earlier studies, talung different samples or by including different school 

subjects at various levels and by adding or eliminating one or the other factors 

in the study. 

Another point that becomes obvious is that the studies probe into 

multiplicity of variables in a single research, using a large number of tools, 

whether standardised or adopted or conmcted, and using various statistical 

techniques for analyzing the data. 

The survey also indicated some agreements but some inconsistencies in 

the findings. In this context the investigator decided to take up a study to know 

how important and consistent is each cognitive and noncognitive variables 

selected in influencing achievement in Mathematics. The present study is an 

area in which very little work has been done and the investigator hopes that the 

findings of the study will be a significant addition to the knowledge in this 

field. 
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METHODOLOGY 

Research investigations require gathering of data for testing the 

hypotheses. Different methods and procedures are adopted for acquisition of 

data using research tools, depending on the nature of the study. 

In this chapter the design of the study is described under the sections: 

variables, objectives, hypotheses and methodology with details of tools used 

for measuring the variables, sample drawn, data collection procedure, and 

major statistical techniques used for analysing the data, scoring and 

consolidation of data. 

VARIABLES 

The present investigation is an attempt to determine the extent of 

relationship between "achievement in Mathematics7' and 'cognitive style and 

selected nonagnitive variables". Also an attempt is made to find the 

efficiency of the independent variables in predicting the "achievement in 

Mathematics". The dependent and independd variables selected for the study 

are: 

Dependent vutkble 

Achievement in Mathematics 

Independent M l e s  

1. Cognitive style 

2. Level of aspiration 
3. Attitude towards Mathematics 

4. Class toom environment for Mathematics 

5.  Home environment for Mathematics 
6. Home Practice for Mathematics 



Selection of Variables 

An extensive review of literature in the area, helped the investigator to 

identify variables that are considerably related to school performance and 

achievement. The investigator reviewed the wide spectrum of research in this 

area conducted in developed countries and in India in detail. 

Better school performance was initially attributed to the b c t i o n  of 

cognitive constituents of personality like intelligence and aptitude. But now it 

has been established that academic achievement depends to a great extent on 

non-cognitive factors also. 

The selection of any variable as an independent variable was based on 

the assumption that the variable might be related to student performance and 

achievement in Mathematics and could be used as a probable predictor of 

achievement in Mathematics. 

The investigator had to be satisfied with the limited number of variables 

as tools were not available for most of them, in the context of prevailing 

education system in Kerala. Hence the investigator developed such certain 

tools for the study. 

OBJECTn7ES AND HYPOTHESES 

Obje&*ves of the study 

I. To find the extent of relationship between achievement in Mathematics 

and each of the selected independent variables for the whole sample and 

relevant sub-samples. 

11. To examine whether the equivalent correlations obtained for 

achievement in Mathematics with (i) cognitive style (ii) each of Field 

Dependent (FD), Intermediate (INT) and Field Independent (FI) 

orientations of cognitive style (iii) selected non-cognitive variables for, 

sex groups (boys / girls) and locale (urban / rural), differ significantly. 



111. To predict achievement in Mathematics using a few selected 

independent variables, by means of step wise regression by ANOVA 

approach. 

Hypotheses 

I. There will be significant and positive relationship between achievement 

in Mathematics and each of the selected independent variables for the 

whole sample and relevant sub samples. 

II. There will be significant differences in the correlation between 

achievement in Mathematics and (i) cognitive style (ii) each of Field 

Dependent (FD), htermediate (INT) and Field Independent (FI) 

orientations of cognitive style and selected non-cognitive variables for, 

sex groups (boys 1 pis) and locale (urban 1 rural). 

111. Achievement in Mathematics can be predicted with the help of a few 

selected independent variables. 

METHODOLOGY 

The testing of the hypotheses of the study demands for the selection of 

appropriate procedure, suitable tools, the collection of relevant data and 

adoption of appropriate statistical techniques. These are described under the 

following heads. 

( i )  Designofthestudy 

(ii) Tools used for Measurement 

(iii) Sample for the study 

(iv) Data collection Procedure 

(v) Scoring and consolidation of data 

(vi) Statistical techniques used 



(i) DESIGN OF THE STUDY 

The present study, as indicated earlier is an attempt to fmd out the 

relationship of cognitive style and selected non-cognitive variables with 

achievement in Mathematics of standard x pupils. The study is therefore 

designed with achievement in Mathematics of the pupils of standard x as 

dependent variable and cognitive style and selected non-cognitive variables as 

independent variables. 

(ii) TOOLS USED FOR DATA COLLECTION 

The tools used for measuring the variables of the study are the 

following: 

(1) Achievement Test in Mathematics (Santhamrna Raju and Ancel 

Maria) 

(2) Group Embedded Figures Test - GEFT (Oltman et al. 197 1) 

(3) Letter Cancellation test (Muthayya B.C, 1959) 

(4) Scale of Attitude towards Mathematics (Santhamrna Raju and Ancel 

Maria) 

( 5 )  Class room Environment Inventory for Mathematics (Sanhmma 

Raju and Ancel Maria) 

(6) Home Environment Inventory for Mathematics (Santhamma Raju 

and Ancel Maria) 

(7) Home Practice Inventory for Mathematics (Santhamma Raju and 

Ancel Maria). 

(iii) DESCRIPTION OF TOOLS 

Details of the tools used for Data collection is presented in Table 2. 



TABLE 2 

Details of the tools used for data collection 

Achievement Test in MatbnatScs 

This test is intended to evaluate the achievement in Mahmatics of the 

pupils of standard X. It is constructed and standardised by the investigator 

under the supenision of Dr. Santhamma Rajy Professor, Department of 

Education, University of Calicut. 

No 
1 .  

2. 

3. 

4. 

5 

6. 

The procedures followed and techniques used in the standardisation of 

the achievement test in Mathematics for standard X are discussed below. 

No. of 
items 

25 

32 

41 rows , of letters 

42 

22 

24 

60 

Time 
limit 

45 min. 

No time 
limit. 

120 sec. 
For each 

Repetition 

30 min. 

30 min. 

15 min. 

90 min 

Name of the tool 

Group Embedded 
Figures Test (GEFT) 
Scale of Attitude 
towards Mathematics 

Letter cancellation 
Test 

Class room 
Environment 
Inventory for 
Mathemalics 
Home Environment 
Inventory for 
Mathematics 
Home Practice 

1 I Inventory for 
Mathematics 

1 7. Achievement Test in 
1 Mathematics for 
I 1 standard X 

Author 

 an (1 971 ) 

Investigator and 
the supervising 

teacher 
Muthayya B.C. 

Investigator and 
s u p e ~ s i n g  

teacher 

Investigator and 
the supervising 

teacher 
investigator & 

Variable 
measured 

Cognitive style 
( F ~ ~ ~ ~ )  

Attitude towards 
Mathematics 

Level of 
Aspiration 

Class room 
Environment for 

Mathematics 

Home 
Environment for 

Mathematics 
Home practice 

supervising 
teacher 

Investigator and 
the supervising 

teacher 

for Matbematics 

Achevement in 
M a t h d c s  



Planning of the Test 

An achievement test in Mathematics was constructed based on Bloom's 

Taxonomy (1979) of educational objectives of the cognitive domain. The 

objectives considered were Knowledge, Comprehension, Application, 

Analysis, Synthesis and Evaluation. The test covers the content area of the 

syllabus prescribed for Mathematics of Standard X of Kerala State. 

Preparation of the test 

The syllabus of Mathematics for Standard X of Kerala state for the 

academic year 1997-98 was analysed carehlly. Text Books, reference 

materials, question banks, question papers, hand books, and other standardised 

tests of Mathematics achievement were utilised as sources for h m i n g  items. 

Special literature on preparing objective tests as Harper & Harper (1990) and 

Grounlund & Linn (1990) were also used in developing items. 

Weightage to the objectives and content area of the proposed test was 

decided in consultation with experts in the field of test construction and 

evaluation, high school teachers who deal with Mathematics and based on the 

time required to teach the topics. A blueprint ensuring content coverage of the 

test with respect to the weightages gven for various objectives was prepared. 

First step in the construction of an achievement test is the preparation of 

a design which involves the following stages. 

Weightage to Objectives: 

It was decided to follow Bloom's Taxonomy of objectives (cognitive 

domain) for the item construction in the achievement test in Mathematics for 

standard X. All the six levels of objectives under cognitive domain viz., 

Knowledge, Comprehension, Application, Analysis, Synthesis and Evaluation 

were included in the test. Test items were prepared according to the different 



abilities specified under each category. The weightage assigned for various 

objectives has been presented in Table 3. 

Table 3 

Statement showing the weightages to objectives in 

Achievement test in Mathematics 

1 SL No. / Objectives I Marks I Percentage* I 

5. I Synthesis 

/ Evaluation I 

1. 

2.  

3.  

4. 

Total 

Knowledge 

Comprehension 

Application 

Analysis 

* Approximate percentage 

Weightage to Content 

The objectives selected can be verified only through some content. 

Hence for the evaluation of objectives in the cognitive domain, suitable topics 

were selected and weightage was given accordingly. The weightages assigned 

to content in Mathematics of standard X of are given to in Table 4. 



Table 4 
Statement showing the weightages to content in 

Achievement test in Mathematics 

Function 
Polynomials 
Progression 
Solids 
Circles-I 
Trigonometry 
Logarithm 
Rational Expressions 
Quadratic Equations 
Circles - I1 (more about 
circles) 
Statistics 
Different systems of 
numeration 

No. 

'A'eightage to difficulty level. 

Content sub units 

1 3. i Computing 
I Total 

Each question must have a capacity to differentiate bright pupils from 

below average pupils. So it was decided that the test should contain 

Marks 

*Approxi mate percentage 

10 
1 60 

approximately 25 percent easy item, 50 percent moderatory difficult and 25 

Percentage* 

6 
100 

percent difficult item so that test as a whole may be of average difficulty. The 

weightages assigned for the difficulty level are given in Table 5. 



TABLE 5 

Statement showing the weightages to difficulty level in 

Achievement test in Mathematics 

I SL NO. I ~ e v e l  of Marks I Percentage* 1 

I Total 1 160 I 100 I 
I 

*Approximate percentage 

Preparation of Blue-print 

1. 
2. 
3. 

Blue-print is a three dimensional chart specifying the content covered by 

the test in relation to the weightage assigned for different objectives and type of 

items. Here only objective type items were opted, and therefore, the blue print 

is a two dimensional chart indicating the content area and the number of 

questions under each objective. The blue-print of the achievement test is given 

in Table 6. 

difficulty 
Easy 42 26 
Average 86 
Difficult i 32 20 



TABLE 6 

Blue print of the Achievement 

test in Mathematics for standard X 

SI. 
No 

I Expressions 
Quadratic 
Equations 
Circles - I1 
Statistics 
Numeration 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

1 3. / Computing 
Total 

Topics 

The draft test comprising of 160 items was pooled. The items were 

arranged objective wise according to Bloom's Taxonomy of objectives in the 

cognitive domain viz; Knowledge, Comprehension, Application, Analysis, 

Synthesis and Evaluation. The draft test was prepared in a booklet form along 

with a response sheet. For answering the test items, the students had to draw a 

small circle around the letter a b. c or d corresponding to the right answer. A 

score of ' 1 ' is given to each right answer and a '0' score to each wrong answer. 

The scoring key also was prepared. The draft test along with the response 

sheet and scoring key are given in Appendices 1 - IV. 

Function 
Polynomials 
Progression 
Solids 
Circles-I 
Trigonometry 
Logarithms 
Rational 

$ I  = P) 

B I 

it 
0 

3 
3 '  
2 
2 
1 
3 

I 

" a c 

& .: 
E 

2 
7 

2 
2 

2 
4 
2 

3 , G  

1 , 1 



Try out of the test 

'I'he draft test was tried out on a representative sample of 425 students 

studying in standard X. Students from six schools were randomly selected for 

the pilot testing. 

1 tern Analysis 

'The item analysis was done using the method suggested by Ebel(1972). 

The answer sheets of 425 students were scored. Incomplete answer sheets 

were rejected. 385 answer sheets were obtained for analysis. The number 

again was reduced to 370 by random rejection of 15 answer sheets to facilitate 

computational procedures. The answer sheets were arranged fiom the highest 

score to the lowest score to get two extreme groups. From this, the upper 100 

answer sheets, which is approximately 27 percent of the total, having highest 

scores and the lower 100, having the lowest scores were selected. 

Adopting the procedure suggested by Ebel (1972), the test was item 

analysed by computing the indices of item difficulty and discriminating power. 

The number of pupils making the correct answer for an item in the high 

ach~cving and low achieving groups were counted. The discriminating power 

was calculated using the formula, 

D n  = - L  a n d  
N 

t h e  d i f f i c u l t y  i n d e x  u s i n g  the  f o r m  u l a  



Where, U = the number of correct responses in the upper group 

N = the number of subjects in each group 

L = the number of correct responses in the lower group 

TABLE 7 

Data and results of item analysis of the 

achievement test in Mathematics for standard X. 

Selected 

Q. 
No. 

1 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15 
16 1 17 

Selected 

Selected 

Selected 
Selected 

/ 18 9 2  1 5 0  0.71 
1 19 71 1 20 / 0.455 

20 93 52 0.725 

u 
9 1 
66 
77 
72 
80 
65 
80 
87 

I 
84 
47 
85 
41 33 [ 0.37 
72 0 0.61 
87 1 18 0.525 

I 
89 1 1 7  / 0.53 
73 

I 27 1 0.50 
81 i 40 0.605 

L 

78 
46 
53 
52 
48 
25 
66 
66 
41 
28 

D.I. = U+L 
2N 

0.825 
0.56 
0.65 
0.62 
0.64 
0.45 
0.73 
0.765 
0.625 
0.375 

42 / 0.635 



Q- 
No. 

D.I. = U+L 
2N 

Items 
selected 
selected 
selected 
selected 
selected 
selected 

selected 
selected 
selected 

selected 
selected 
selected 
selected 
selected 
selected 
selected 
selected 
seledd 

selected 

selected 
selected 
selected 

selected 
selected 
selected 



Q. 
No. 
6 1 
62 
63 
64 
65 
66 
67 
68 
69 
70 
7 1 
72 
73 
74 
75 
76 
77 
78 
79 
80 
8 1 
82 
83 
84 
85 
86 
87 
8 8 
89 
90 
9 1 
92 
93 
94 
95 
% 
97 
98 
99 
100 

D.I. = U+L 
2N 

0.42 
0.095 
0.285 
0.20 
0.40 
0.415 
0.43 
0.10 
0.415 
0.4 1 
0.42 
0.385 
0.745 
0.20 
0.19 
0.09 
0.365 
0.235 
0.105 
0.2 1 
0.42 
0.675 
0.56 
0.565 
0.66 
0.275 
0.45 
0.475 
0.59 
0.47 
0.40 
0.365 
0.49 
0.265 
0.2 15 
0.395 
0.525 
0.45 
0.35 
0.435 

Items 
selected 
selected 

selected 
selected 
selected 

selected 

selected 
selected 

selected 
selected 

selected 
selected 

selected 

selected 
selected 

selected 



D.I. = U+L u 

selected 
selected 

selected 



Note: U = Percentage of correct responses in the upper group. 

L = Percentage of correct responses in the lower group. 

DI = Difficulty index. 

Dp = Discriminating power. 

Selection of Items for final test 

Items having the difficulty index around 0.5 and discriminating power 

above 0.35 were readily selected. In order to comply with the blue print, five 

items having difficulty index around 0.7 were also chosen. 60 item were thus 

selected for the final test. 

Items 
selected 

Selected 

selected 

selected 

selected 

D , = m  
N 

0.05 
0.44 
0.35 
0.05 
0.43 
0.62 

0 
0.14 
0.01 
0.19 
0.19 
0.19 
0.12 
0.18 
0.02 
0.30 
0.44 
0.34 
0.43 
0.26 

D.I. =U+L 
2N 

0.385 
0.57 
0.415 
0.175 
0.245 
0.40 
0.16 
0.09 
0.355 
0.495 
0.305 
0.245 
0.22 
0.25 
0.25 
0.4 1 
0.45 
0.22 
0.535 
0.19 

L 

36 
35 
24 
15 
3 
9 
16 
2 
3 5 
40 
21 
15 
16 
16 
22 
26 
23 
5 
32 
6 

Q.  
No. 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 

u 
41 
79 
59 
20 
46 
71 - 

16 
16 
36 
59 
40 
34 
28 
34 
28 
56 
67 
39 
75 
32 



The final test in Malayalam and the corresponding English version are 

presented as Appendices V and V1 respectively. The response sheet and the 

scoring key of the final test are given in Appendices W and VIII respectively. 

Scoring 

The test being an objective type, the scoring scheme of the test is '1' 

score for each correct answer and '0' score for each incorrect answer. 

Validity of the test 

The content validity and concurrent validity of the test were established 

in the present study. 

Content validity was ensured by the clear statement of the instructional 

objectives on the six levels viz; knowledge, comprehension, applicatio~, 

analysis, synthesis and evaluation, with the content of Mathematics of standard 

X. 

Concurrent validity was established by finding out the coefficient of 

correlation between the test score and one external criterion. The average 

marks obtained in Mathematics for the terminal examinations was taken as the 

external criterion. The validity coefficient was computed by Pearson, Product 

moment correlation coefficient: 

where, 

r, = Coefficient of correlation 

x = scores obtained on the test of achievement in Mathematics 



Y = Average marks obtained for the terminal examinations in 
Mathematics 

N = Total number of pupils. 

The correlation coefficient thus calculated was found to be 0.76 (N = 

40) which is a high correlation. The test therefore can be considered as a valid 

tool to measure achievement in Mathematics. 

Reliability of the test 

The reliability of the test was calculated by split-half method. The test 

scores obtained by each student was divided into two comparable sets by 

separating the odd-even items. Thus there were two sets of scores for a single 

student. The product moment correlation coefficient was found out to be 0.76 

(N = 40). The correlation thus obtained gives the reliability coefficient of half 

the test. The reliability of the whole test was calculated using the Spearman 

Brown formula (Ebel, 1 972). 

Where rl1= the reliability coefficient of the test 

r = the reliability coefficient of half the test. 

Reliability coefficient of the whole test = (2 x 0.76) 1 (+0.76) 

The reliability of the test using Test-retest method was found to be 0.88 

(N = 50) which is a high correlation. 



The indices of validity and reliability indicate that the achievement test 

has acceptable psychometric properties to measure the achievement in 

Mathematics of Standard X pupils of Kerala State following the state syllabus. 

Illustrative test items of each objective are given below. 

(i) Knowledge: 

Knowledge is the remembering of previously learned material. This 

may involve the recall or recognition of a wide range of material, from specific 

facts to complete theories, but all that is required is the bringing to mind of the 

appropriate information. Knowledge represents the lowest level of learning 

outcomes in the cognitive domain. 

Example : 

What is the formula for calculating the price index number 

Answer. d. 

(ii) Ccmprehension: 

According to Grounlund (1985), comprehension is the ability to grasp 

the meaning of material. This may be shown by translating the material fiom 

one form to another by interpreting the material and estimating future trends. 

These learning outcomes p one step beyond the simple remembering of 

material and represent the lowest level of understanding. 



Example: 
A man standing on the top of a building observes the top of a T.V. Tower at an 

angle of elevation of 55 and observes its foot at an angle of depression 18 . The 

building is 200 m away from the tower. Which is the correct figure to find the 

height of the tower. 

Answer : b 



(iii) Application: 

Application refers to the ability to use learned material in new and 

concrete situations. This may include the application of such things as rules, 

methods, concepts, principles, laws and theories. Learning outcomes in this 

area require a higher level of understanding than those under comprehension. 

Example: 

If P(x) = 2x3 + 9x2 - 5x + k and P(1) = 0, what is the value of k? 

a. 16 b. -16 c. 6 d. -6 

Answer: d. 

(iv) Analysis: 

Analysis refers to the ability to break down material into its component 

parts so that its organisational structure may be understood. This may include 

the identification of the parts, analysis of the relationships between parts and 

recognition of the organisational principles involved. Learning outcomes here 

represent a higher intellectual level than comprehension and application. 

Example: 

A cone and a hemisphere have the same diameter and the same height. 

What is the ratio of their volumes? 

a. 2:l b. 1:2 c. 1:l d. 1 3 .  

Answer: c. 

(v) Synthesis: 

Synthesis is the ability to put parts together to form a new whole. This 

is the process of working with elements or parts and combining them in such a 

way as to constitute a pattern or structure, which was not clear before. 



Example: 

The algorithm to find the area of a triangle is given below. 

1. Start 

2. WriteA 

3 Stop 

4 Calculate [s(s-a)(s-b)(s-c)]'" 

5 Read a, b, c 

6 Calculate s = (a + b + c) / 2 

What is the proper order? 

a. 1,6,2,3,4,5 

b. 1,2,3,4,5,6 

C. 1,5,6,4,2,3 

d. 1,2,5,6,4,3 

Answer: c. 

(vi) Evaluation: 

Evaluation is concerned with the ability to judge the value of material 

for a given purpose. The judgements are to be based on definite criteria. This 

may be internal criteria (organisation) or external criteria (relevance to the 

purpose) and the student may determine the criteria or be given him. 

Example: 

Acording to the price of some commodities in the years 1991 and 1995 

the cost of h-mg index number is 120.4. How do we interpret the situation if 

for each Rs 1 000 in 1 99 1, an average family spends Rs 1204 in 1 995 : 

a) maintain better standard 

b) maintain the same standard 
c) live in lower standard 
d) manage living 

Answer: b. 



Cognitive style (Group Embedded FiguresTest - GEFT) 

The group Embedded.Figures Test developed by Oltman et al. (1971) 

was used to measure the cognitive style of the sample by employing a hidden 

figure format designed for group administration. The test requires a subject to 

identi@ certain basic shapes in 25 different items and are divided into three 

parts. Part I contains seven problems and part I1 &I11 contain nine problems 

each. The first section is for practice. 

Scoring and interpretation 

The subject's test score is obtained by finding the sum of the correct 

items found on the second and third parts of test. The scores range from 0-8 

indicating a Field Dependent (FD) orientation, 9-13 Intermediate (INT) 

orientation &d 14- 1 8 Field Independent (FI) orientation. 

Reliability and validity 

The split half reliability of 0.82 is reported by the test manual when 

Embedded Figures Test (EFT) was used as a criteria. The validity is ranging 

between 0.63 and 0.82. (The 'r' is negative since EFT is scored is negative 

fashion). 

(3) Letter cancellation test 

This test is one of the sub test of the Preliminaq design for a study of 

level of Aspiration by Muthayya (1 %0). The original test consisted of three 

performance tests namely, (i) Rotters level of aspiration board, (ii) Card sorting 

(iii)  Finger dexterity, (iv) Symbol Digit substitution test (v) Letter cancellation 

test and (vi) Computation tests. The author has established reliability of all the 

sub tests independently and intercorrelations between the sub tests. 

The general technique of Level of Aspiration tests requires the repeated 

performance of a task (usually a mechanical one) which can be carried out -with 

varying degrees of speed and accuracy or goodness. The subject is made 



acquainted with the task and asked to do it. He is then told of his actual score 

on the performance and asked to estimate how well he will do next time. This 

procedure is repeated 5 to 10 times. The mean score is derived from the 

discrepancy score (D. S.). This is based on the difference between actual 

performance on 'x7 trial and aspiration for the trial (x+l). 

The letter cancellation test has all the qualities of a good level of 

aspiration test. It is mechanical. It can be performed with varying degrees of 

speed. 

Scoring procedure 

'I'he test consists of 4 1 rows of letters of the English Alphabet arranged 

at random in each row without any meaning. The subject has to cross out all 

the 'a' s and 'i' s by a horizontal stroke. There are 146 'a7 s and 108 'i' s 

making a total of 254 letters. The time limit for this task was 120 seconds. 

The subject should proceed systematically row by row down the page. His 

score would be the number of letters he crosses out within the time limit. If he 

leaves out any letters ('a' s or 'i' s) within the rows he has completed, that will 

be deducted from his total score for the trial. He is then told, what his actual 

score on the performance was and asked to estimate how well he will do next 

time. Then the goal discrepancy scores were calculated from the actual score 

on the trial 'x' and aspired score for the (x+l)' trial It is positive if the 

aspiration is higher than the precdjling performance and negative if it is lower. 

The mean of discrepancy scores of all the trials was found out to measure the 

level of aspiration. 

Reliability and validity of the test 

The test-retest reliability was found to be 0.78 and the split half 

reliability 0.91. For another testing the split half reliability was obtained as 

0.75. 



The validity of the test was established by correlating it with other sub - 

tests. The correlation coefficients obtained with other sub-tests are 

(1  ) Rotter's level of aspiration board = 0.49 

(2) Card sorting = 0.61 

(3) Finger dexterity = 0.76 

(4) Symbol digit substitution test = 0.44 

(5) Computation test = 0.21 

Nancy ( 1  994) had re-established the reliability of the scale. She obtained 

reliability coefficient of 0.69 with the ninth standard students (N=80) 

These psychometric properties of the test show that it can yield valid 

and reliable measure of level of aspiration 

(4) Scale of attitude towards Mathematics 

This is a Likert type attitude scale, standardised by the investigator in 

collaboration with her supervising teacher, Santhamma Raju. The working 

definition set for the preparation of the scale is that attitude towards 

Mathematics is positive or negative feeling that a student of Mathematics hold 

about Mathematics. 

For developing the test the investigator studied available Attitude tests 

(both general and specific). After this five Components of Attitude towards 

Mathematics were selected viz.; 

1) Appreciation of the role of Mathematics 

2) Preference for Mathematics 

3) Devotion to Mathematical ideas and activities 

4) Active involvement in related problems. 

5) Commitment 

This is a five -point scale. The draft scale consisted of 35 statements in 

which 20 statements are positive and 15 negative. The subjects have to 



respond to each statement in terms of their own agreement or disagreement 

with the statement, by selecting any one of the five choices, viz.; Strongly 

agree, Agree, Undecided,,Disagree, Strongly disagree. Agreements for positive 

statements were considered to indicate positive feeling towards Mathematics. 

Agreements for negative statements were considered indicative of negative 

feeling towards Mathematics. 

Standardisation of the scale 

The statements for the final scale were selected on the basis of the 

t-values, the ability of each statement to discriminate significantly between 

high scores and low scores. The draft scale was administered on a sample of 

400 students of standard X, selected by stratified sampling method. From 370 

response sheets selected by random rejection of 30, the answer sheets were 

arranged from the highest score to the lowest score to get the extreme groups. 

The upper 100 answer sheets and lower 100 were selected. 

The t-values for each statement was found by the formula, (Edwards, 1957) 

where 
- 
XH = the mean response score of a given statement for high group 
- 
XL = the mean response score of a given statement for low group 

N = the number of subjects in high or low group. 



A statement with t 2 2.58 was selected for the final scale. The details of 

the items with respect to 't' values are presented in Table 8. 

Table 8 

Details of item analysis of the scale of Attitude towards Mathematics 



Note: * indicate the item rejected 

The final scale thus consisted of 32 statements (1 8 positive and 14 negative). 

Example for a positive statement 

1 am interested to take an active part in the Mathematics club activities. 

Example for a negative statement: 

After my schooling I don't like to go for any course of studies related to 

Mathematics 

Scoring Procedure 

As each statement of the scale is to be responded in either of the five 

ways, viz., Strongly agree, Agree, Undecided, Disagree and Strongly disagree, 

the scoring scheme accepted for the scale was as folloris: For a positive 

statement assign scores, 1 J,3,4 & 5 to responses, Strongly agree, Agree, 
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i d d ,  Disagree and Strongly disagree respectively, The sum of the 

of aI1 the statements is the measure of one's a#itude towards 

The investigator established the reliability of the test by test-retest 

od with an interval of 10 days between the two testing. The sample taken 

40 pupils of Sbndard X. The reliability is 0.63 which shows that the scale 

reliable to measure the attitude towards Mathematics. The reliability 

cient of the scale computed by split- half method was found to be 0.78 (N 

the sale is highly reliable to measure the attitude of the 

ils towards Mathematics. 

The criterion-related validity was established. The external criterion 

the avmage smres obtained in the t e m d  exmhations. (on the 

on that cognitive behaviour and affective behaviour are inter ~lated).  

on so abed is 0.64 (N = 40) which is marked or 

. This provides evidence that the scale is m l y  d i d  maswe 

tude towards ?vfathematics of pupils of standard X. 

The Draft s d e ,  the W scales and the English version of the fml scale 

t h e ~ s h e e z a r e g i ~ e n a s  AppahcesIX-XII. 

Room En+- Inwt&v for M d t w d m  

This tool was cmsmcted and standardisxi by the investigator in 

blmllabaation with her supmrising teacher, SanSanthamma Raju. 
I 

. A large number of researchers have attempted to d W k  how the 

i ~ e r a l l  climate or culture of a school affatr lesrning. A good deal of work 

wests that c b  room environments are very impdant in influencing the 

~dudents attitudes towards school as well as their achievement (Mm 1979; 



Cohen et al. 1989). In the present inventory the investigator selected only 

those dimensions of class room environment which are related to Mathematics 

(as a subject of study). 

For developing the inventory the investigator studied the details of the 

available tests in this area and related theoretical literature concerning the 

construction of such tests. After this the investigator selected 5 components of 

class room environment of Mathematics, viz 

i) Conceptual approach 

ii) Pedagogical approach 

iii) Class room facilities 

iv) Innovative practices 

v) - Interpersonal relationship 

The inventory consisted of 46 statements in which 28 statements are 

positive and 18 negative. 

Standardition of the Inventory 

Items for the final inventory were selected after doing item analysis for 

which the draft inventory was tried on a sample of 400 pupils of standard X. 

For calculating t-values, sample of 370 response sheets were used by random 

rejection of 30 cases. The discriminating power of each statement was 

calculated. A statement with t 2 2.58 was selected for the final inventory. The 

details of the items uith respect to the t- values are presented in Table 9. 



TABLE 9 
Details of item analysis of classroom environment 

T 

5.1 

8 
2.48 

5.74 

5.38 
9.23 
7.3 1 

9.17 

8.17 

8.33 

9.83 

10.18 
6.15 

9.33 
5.83 

inventory 

XH 

2.86 
2.88 
2.62 

2.72 
2.32 
2.72 

XaXL 

0.52 

0.88 

0.30 

0.96 

0.70 
1.2 

0.9 
1.1 

0.98 

1.00 
1.18 

1.12 
0.8 
1.12 

for Mathematics 

X G L - ~ L ) ~  

88.39 
100 

81.89 

226.48 

85 
82.72 

96 
82.72 

89.76 

9 1 

76.96 

92.16 
82.72 

85.56 
98.56 

88.43 
88.43 

16.36 
36.00 
45.54 

52.00 

XL 

2.34 
2.00 
2.32 

1.76 
1.62 
1.52 

SH 

0.09 
0.1 1 

0.121 

0.166 

0.13 
0.13 

0.123 
0.12 

0.12 

0.12 

0.12 

0.1 1 
0.13 

0.12 
0.12 

2.34 

2.34 

2.92 

2.8 
2.74 
2.6 

X @ r x ~ ) '  

26.00 
22.56 

64.04 

48.16 
85.92 
48.16 

70.83 
45.23 

87.04 
99 

95.22 
85.5 

99.8 

1.46 
1.26 

2.36 

2.1 
1.76 

2.38 , 

51.00 
61.56 
56.44 

51.00 

51.00 

29.44 
85.92 

45.24 
32.76 

0.13 
0.12 

0.10 

0.12 
0.12 
0.1 17 

0.107 2.92 

2.7 / 180 

: 6.77 

1-08 19.00 

0.7 0-56 I I :8", 
2.04 1 15.35 

2.62 

2.66 
2.70 

2.70 

2.84 
2.32 

2.74 
2.82 

0.98 
0.22 

0.88 

1.52 
1.68 

1.7 

1.52 

1.72 
1.52 
1.62 
2.12 

8.1 7 
1.89 

8.22 



SL 
No. 
23 
24 
25 
26 
27 
28 
29 
30 
3 1 
32 
3 3 
34 
35 
36 
37 
38 
39 
40 
41 
42* 
43 
44* 
45 
46 

Note : * indicate the item rejected. 

The final inventory consists of 42 statements (25 positive and 17 

negative). 

Examples: 



(i) positive statement 

Teacher has made us aware that Mathematics is not a science to be 

studied by heart but one to be logically examined and studied. 

(ii) negative statement 

The teacher has not given practice to form Mathematical principles by 

observation and experimentation. 

The draft inventory, the final inventory, the English version of the final 

inventory and the response sheet are given as Appendices XIII - XVI. 

Scoring Procedure 

To each statement, students are to respond in either of the three ways 

viz; Agree, Undecided or Disagree. For a positive statement, the scores 

assigned are 32 and 1, and for negative statement the scores assigned are 12 

and 3 for response of Agree, Undecided and Disagree respectively. The sum of 

the score for all the items gives the total score on the inventory. 

Reliability of the test 

The reliability of the inventory was established by test- retest and split - 
half methods. 

The reliability coefficient estimated by test- re-test method was 

0.87(N=40) which shows high correlation. The split-half reliability was found 

to be 0.81(N=50). 

The high values of comelation coefficient (r) is an indication that the 

inventory is highly reliable to measure the class room environment for 

Mathematics of standard X pupils. 

Validity of the inventory 

The concurrent validity was estimated to establish the validity. The 

concurrent validity refers to the usefulness of a test in closely relating to other 



measures, such as present academic grades, teachers ratings or scores on 

another test of known validity. (Best and Khan, 1992). The investigator 

established the concurrent validity of the inventory, by finding out the 

correlation between the test score and an external criterion. The average marks 

of Mathematics obtained in the terminal examination was taken a i  external 

criterion. The coefficient of correlation was found to be 0.43 (N=40) which 

shows that the inventory is reasonably valid measure of class room 

environment for Mathematics. 

6. Home Environment Invento y for Mathematics 

This inventory was constructed and standardised by the investigator in 

collaboration with her supervising teacher Santhamma Raju.. This inventory is 

intended to measure the home environment of the pupils of standard X with 

regard to the learning of Mathematics. 

The investigator studied the details of the available tests in this area and 

related theoretical literature concerning the construction of tests measuring the 

educational environment of the family. Moos & Moos, (1982): Shrivastsava, 

(1991) Dev, (1%3) identified a specific component which was leveled as 

educational environment of the family. The educational environment was 

defined as six press variables; achievement press, language models, asademic 

guidance,activities of the family, intellectuality in home. The more cohesion, 

expressiveness, independence and achievement orientation, the students 

perceived in their family environments more advanced were they in decision 

making about the choice of occupabon (Beme 1978). In this inventory the 

investigator selected only those dimensions of home envir~nrnent which ware 

related to Mathematics (as a subject of study). 

The dimensions are: 

1 .Physical facilities 



2. Cohesion 

3 .Parental behaviour 

4.Achievement orientation 

5. Intellectual and cultural orientation 

The inventory consisted of 24 statements with equal number of positive 

and negative items to measure the extent of favourable/ unfavourable home 

environment for learning Mathematics. 

Standardisation of the Inventory 

The draft inventory was tried on a sample of 400 pupils of standard X. 

A sample of 370 response sheets were selected by random rejection of 30 

subjects and the item analysis was done. The statements for the &a1 inventory 

were selected on tlhe basis of the t-values. Statements with t 2 2.58 were 

selected. The details of the items with respect to the t-values are presented in 

Table 10. 

Table 10 
Details of item analysis of Home environment inventory for Matbematics 



* indicates items rejected 

The final inventory consisted of 22 statements. The draft inventory, the 

final inventory, the English version of the final inventory and the response 

sheet are given as Appendices XVII - XX. 

Example of positive statement 

My parents encourage me to listen to the Mathematics lessons in T.V 

and Radio. 

Examples of a negative statement: 

There is no convenience at home to study undisturbed. 

Scoring Procedure 

The students can select either of the responses, viz, agree, undecided or 

disagree, for each statement. For a positive statement the scores assigned are 



32 and 1 and for a negative statement, 1,2 and 3 for the responses Agree, 

Undecided and Disagree respectively. The scores of the individual statements 

are summed to get the home environment score of a student. 

Reliability of the test 

The reliability of the inventory was established using test-retest method 

and split half method. The reliability coefficient of the inventory using the test- 

retest technique on a sample of 40 students with an interval of 10 days between 

the testing, was found to be 0.85 which shows high reliability. The split half 

technique of finding the reliability also was used fol a sample of 40 students 

and the reliability coefficient was found to be 0.71. The reasonably high 

coefficients show that the inventory is a reliable instrument. 

Validity of the test 

The test scores were validated against the external criterion, viz: the 

marks obtained on achievement test in Mathematics and the correlation 

coefficient was found to be 0.65(N=40) which establishes the concurrent 

validity of the inventory. 

These psychometric properties show that this tool can yield sufficiently 

reliable and valid measure of home environment for Mathematics. 

(7) Home Practice Inventory 

Home practice inventory is constructed and standardised by the 

investigator in collaboration with her supervising teacher Santhmma Raju. For 

developing the inventory, the investigator studied the details of the available 

tests in this area and the related theoretical literature concerning the 

construction of such tests. The dimensions of home practice which are related 

to Mathematics only were selected for the inventory. It consisted of 25 items 

covering four areas of home practice, viz.; 

1. Programme orientation 



2. Pattern of behaviour of Mathematics learning 

3. Approach to learning of Mathematics 

4. Interaction and exposure 

Standardisation of the Inventory 

The statements for the final inventory were selected on the basis of the 

ability of each statement to discriminate significantly between high and low 

scorers in home practice. A statement with t 2 2.58 was selected for the final 

inventory. The details of items with t- values are presented in Table 1 1. 

TABLE 11 
Details of item AnaIysis of 

Home practice inventory for Mathematics 



* indicates items rejected. 

The final inventory consists of 24 items. The draft inventory, the final 

inventory, English version of the final inventory and the response sheet are 

given as Appendices XXI - XXIV. 

Example of a positive statement: 

I make it a point to read articles relating to in the dailies. 

Example of a negative statement 

A fixed time for studying Mathematics is not included in my time table. 

Scoring Procedure 

The students are to respond to each statement in either of the three ways, 

viz: always, some times or never. In the case of an item showing good home 



practice, a score of 3 is to be given for a response of "Always" a score of 2 and 

1 are to be gven for responses of 'Some times' and 'Never' respectively. In 

case of an item showing bad home practice, the score is to be assigned in the 

reverse order. That is 1,2 and 3 for Always, 'Sometimes' and 'Never' 

respectively. 

The sum of the scores for all the item gives the total score of home 

practice for Mathematics, of a respondent. The scores can range from 24 to 72 

as there are 24 items in the inventory. 

Reliability 

The reliability of the inventory was established by test-retest method and 

split-half method. 

The reliability coefficient estimated using test-re-test method was 0.84 

(N = 40). The split-half reliability was found to be 0.81 (N = 40). The 

reliability coefficient obtained, using both the methods are high which shows 

that the inventory is a highly reliable measure of home practice for 

Mathematics. 

Validity 

The criterion related validity of the inventory was established by using 

the marks obtained on the achievement test as the external criterion. The 

correlation coefficient was found to be 0.54 (N = 40) which indicates that the 

test is reasonably valid measure of home practice for Mathematics. 

These psychometric properties show that this tool can yield sufficiently 

reliable and valid measure of home practice for Mathematics.The psychometric 

details of the tools used in the present study is presented in Table 12. 



TABLE 12 

Psychometric details of the tools used 

The validlty of the tools constructed and standardised by the investigator 

j 

is further established by estimating the inter correlation between the measures 

of each of the inventories (N = 40). The correlation coefficients obtained are 

presented in Table 1 3. 

SL 
No. 

1. 

2. 

3 

4 

5. 

6. 

7. 

Name of the tool 

Group Embedded 
FiguresTest (GEFT) 

Scale of attitude 
towards 
Mathematics 

Letter cancellation 
test 

Claqs room 
Environment 
Inventory for 
Mathematics 

Home Environment 
Inventory for 
Mathematics 

Variable 
measured 

Cognitive style 

Attitude 
Towards 

Mathematics 

Level of 
aspiration 

Class room 
Environment 

for 
Mathematics 

Home 
Environment 

i for 

Home Practice 
/ 
/ Home practice 

Inventory for ! for 

Concurrent 

-0.63 to -0.82 

0.63 

0.21 to 0.78 

0.43 

0.65 

Test 
re-test 

0.82 

0.63 

0.78 

0.87 

0.85 

Mathematics 

Achievement Test 

0.54 

0.76 

Reliability 
Split 
half 

0.78 

0.81 

0.71 

0.84 

0.88 

Mathematics 

Achievement in 

0.8 1 

0.86 
in Mathematics for Mathematics 
Standard X 1 



TABLE 13 

Inter correlation between the measures of the tools constructed 

The results provide evidence for the reaso~iable validity of the tools 

constructed and standardised. 

SAMPLE FOR THE STUDY 

S1. 
NO 

The population meant for the study is the pupils of Standard X of Kerala 

state follo~mg state syllabus. Because of the huge size of the population, it is 

impossible and impractical to study the population characteristic as such. 

Therefore, it was decided to take a representative sample of the population. 

The validity and reliability of the findings of any study is determined to a great 

extent by the selection of the sample to which the tools for data collection are 

administered. The sample selected should represent the population in all its 

diversities. 
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W E  
O E: 
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0.65 
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0.31 
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Achievement Test in 

w 
U 
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L 
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P. 

f 
d 

0.54 

0.60 

0.38 

4 

5 

C, 

3 
Q) 

.r Q) 
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i ' I  I 
; 
I 

Home Environment 
Inventory for Mathematics 

Home Practice Inventory 
for Mathematics 

1 Mathematics for Standard X 0.64 

I 
0.74 

2 

3 

0.43 

0.82 

a 

3 = :  .- 
2 

Scale of Attitude Towards 
Mathematics 

Classroom Environment 
Inventory for Mathematics 

* 
E 5 
8 f  
5 2 
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Rest (1989) defines the sample as a small proportion of a population 

selected for observation and analysis. 

Technique of sampling 

The method used for sampling was stratified sampling which is a 

method of ensuring representativeness of the population and avoids bias in 

sampling. According to Garrett (1966) when the population is composed of 

subgroups or strata of different sizes stratified sampling method is applicable. 

Factors represented 

The following factors or strata of the population were taken into 

consideration while selecting the sample. 

(i) Sex of the subjects (Boys / Girls) 

(ii) Locale of the school (Urban / Rural) 

(iii) Instructional efficiency of the schools ( Superior / Average / Inferior) 

(iv) Type of management of the school (Government / Pnvate) 

(i) Sex of the Subjects 

The investigator selected the schools in such a way that almost equal 

representation is given to both the sexes: Boys and Girls. 

(ii) Locale of the school 

Studies on variables in relation to locale of the school reveal that there is 

relation between locale of the school and performance. As more schools are in 

rural areas of our state, compared to urban areas, more weightage was given to 

rural schools. The ratio so proposed was Rural: Urban = 5:4. 

(iii) Instructional efficiency of schools 

The criterion taken by the investigator for classifLing the schools based 

on instructional efficiency was the pass percentage in S.S. L.C Examination. 

Schools with pass percent 80 and above were considered superior, having pass 



percent below 40 were considered inferior, and those with a pass percent 

between 40 and 80 were considered average. The investigator selected sample 

fiom all these categories of the schools. 

(iv) Type of management of the schools 

Based on the agencies which run the schools in Kerala, there are two 

types of schools government and private. As there are more private schools in 

Kerala, the investigator decided to give more weightage to such schools while 

selecting the sample. 

Size of the sample 

The size of the sample is another crucial factor for the validity of results. 

Krech & Crutchfield (1948) have observed that sample size of 500 would yield 

reasonably good results which would keep the error less than five percent . 

Further inferential statistics says as the size of the sample increases, the amount 

of sampling error will be reduced. 

Considering all the above factors the investigator selected a sample of 

size 800 pupils of standard X from 14 schools of Kottayarn District. Being a 

resident of Kottayam District and to ensure access to the schools the 

investigator selected the schools in Kottayam District only, which is also the 

middle regon of the state. 

DATA COLLECTION PROCEDURE 

After making sufficient copies of the tools and response sheets to be 

used a schedule for testing was arranged by visiting the selected schools. The 

investigator contacted the Heads of the schools and the class teachers in person 

and their co-operation was sought in the process. According to the schedule, 

the tools were administered in the selected classes with the help of the teachers 

ofthose classes. 



A uniform procedure was followed in administering the tools in the 

selected schools. At first, score sheets were distributed to each student. Then 

the investigator explained and demonstrated how the students are to fill up their 

personal details and also the method of making responses. Then the question 

test book lets were distributed. The general instructions given in each test were 

read out to the pupils to familiarise them with the test. Time limits were 

strictly kept wherever necessary. After answering the tests, score sheets along 

with the tests were collected from each student. 

SCORING AND CONSOLZDA TION 

The response sheets of all the tests were scored as per the scoring 

scheme described earlier for the tests. Before doing this, incomplete answer 

sheets were rejected. Cases that were complete in all respects only were 

chosen for ha l  statistical analysis. Thus, the size of the sample was reduced 

from 800 to 740. 

Even though it was proposed to have a sample of equal number of boys 

and girls, the final sample consisted of 400 girls and 340 boys as in most of the 

education schools selected, there were more girls than boys. So also 

absentees and incomplete answers were more among boys than girls. 

The break-up of the final sample of 740 students is given in Table 14. 



Table 14 

Break up of the final sample 

N = 740 

7 Rural (4 1 3) 

Boys (1 67) Girls (1 60) Boys (1 73) Girls (240) 

The break-up of the final sample according to the cognitive style 

orientations is presented in Table 15. 

The details regarding the school-wise distribution of the final sample is 

given in Table 16. 



TABLE 15 
Break up of cognitive style for the final sample 

r -- -- .-. -.- 
Urban 

1 
Rural Urban Rural Urban Rural 

I . J I - ,  ,+ 
I 

Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls 



TABLE 16 

. 

SI. 
No 

- 

I .  

2. 

3. 

4. 

5 .  

6. 

I Name of the school 
-. - -- -- - - - - - . 

Govt. H.S. I'ala I lJrban 

7. 

1,ocale 
- - - - - - 

St. Antonv's 11.  S 
Poonjar 

Rural 

St. George I1.S. 
Kottickal 

I lo1 y Cross 11. S. 
Cherpumkal 

St. (.leorge 1l.S. 
Aruvithura 

[Jrban 

Rural 

I Rural 

Details of school-wise distribution of the sample 

I 
- -. - -. . -- - - - . - - 

Type of 
management 

- - - - - - - - - -- -- 

I Private I Superior I Co-ed 1 31 1 20 1 

Private 

Govt. 

Govt. 

Private 

Private 

Private 

Inferior 

Average 

Superior 

Average 

Inferior 

Average 

-- 

Total 

Co-ed 27 2 7 



-- 

Name of the school 
- 

St. Mary's G H.S. 
Pala. 

S.H.G.H.S. 
B harananganain 

Govt. H. S. Erattupett; 

St. Thomas H. S. Pala 

Alphonsa G.H. S 
Vakakkad 

St. Vincent E.M.H.S 
Pala 

St. Augustine's H. S 
Ramapuram 
-- - 

Locale 
-- 

Urban 

Rural 

Rural 

Urban 

Rural 

Urban 

Rural 

-- 

Type of 
management 

Private 

Private 

Govt, 

Private 

Private 

Private 

Private 

Efficiency level 

Superior 

Superior 

Inferior 

Superior 

Average 

Superior 

Average 

Type of school 
Boys /Girls/ 

Co-educational -- 

Girls 

Girls 

Co-ed. 

Bays 

Girls 

Co-ed. 

Boys. 

No. of Boys 

10 

5 7 

82 

24 

No. of Girl! 

63 

3 3 

18 

76 

12 

Total 



Scoring 

The response sheets of the different tools were scored manually as per 

the procedure concerned and mentioned earlier. 

Consolidation of data 

The scores obtained in different tools of each student were tabulated for 

further analysis. The consolidation was done by keeping in view of the 

important sub samples to be obtained viz; the sex groups and urban-rural 

samples. Each student was gven a serial number and the scores of all variables 

and other relevant data of himher were entered in a single row. The tabulated 

data was used for all the analysis of the study. 

STATISTICAL TECHNIQUES USED 

For the preliminary analysis of the test scores, statistical indices like 

arithmetic mean, median, mode, standard deviation, quartile deviation, 

skewness and kurtosis were computed. 

The skewness and kurtosis in the present study were computed using the 

formulae (Ferguson, 1 98 I ), 

skewness, g ,  = m, and 
?2& 

m4 kurtosis, g, = 7 - 3 
"3 

Where m2, m3, m4 are second, third and fourth moments about the mean of the 

distribution (Ferguson, 198 1 ). 

If the distribution is positively skewed, 'gl' is positive and when 

negatively skewed 'gl' is negative. For a l e p t o w c  distribution 'a' is 

greater than zero and for a platykurhc distribution 'g2' is less than zero. - 



The near the distribution approaches the normal form, the closer are the 

mean and median and less, the skewness and kurtosis. 

The data for the present study has been analysed using the following 

techniques. 

(a) Pearson's Product Moment Coefficient of Correlation 'r" (Best & 

Khan, 1989) 

This was used to estimate the degree of association between the 

dependent variable (Achievement in Mathematics) and each of the independent 

variables for whole sample and relevant sub samples. The following formula 

was used for the calculation of 'r'. 

The correlation obtained are interpreted using: 

(b) Statistical significance of correlation (Ferguson, 1971) 

The significance of 'r' was tested by using Fisher's Test viz: 

r J N  - 2  
t = 

JC-7 
t= the critical ratio 

r= coefficient of correlation 

N= size of the sample 

If the critical ratio obtained exceeds tabled value of 't' for CN-2) degree 

of freedom for a particular level of significance the obtained 'r' is said to be 

significant at that level of significance of the test and for that degrees of 

freedom concerned. 



(c) Verbal interpretation of 'r' (Garrett, 1979) 

The correlation coefficient between two variables is described as 'high' 

'marked' or 'substantial' 'low' or 'negligible' depending up-on the numerical 

index of the 'r' . 

In the psychological and educational testing, the following criteria are 

used for verbally interpreting the degree of relationship; between variables 

'r' from 0.00 to + 0.20 denotes indifferent or negligible relationship 

'r' from f 0.20 to k0.40 denotes low correlation percent, but slight 

'r' from +_ 0.40 to +_ 0.70 denotes substantial or marked relationship 

'r from + 0.70 to f 1 .OO denotes high to very high relationship 

(d) The confidence interval of 'r' (Ferguson, 1976) 

The confidence intervals of 'r' at 5 percent level of confidence and 

1 percent level of confidence were estimated using the following formula 

Interval at 5 percent level of confidence = r + 1 .% x SEr. 

Interval at 1 percent level of confidence = r + 2.58 x SEr, 

Where, 

1 - r 2  
S E ,  = I 

(c) Percentage Variance (For, 1969) 1 Common factor Variance or Shared 

variance (Kerlinger, 1983) 

A correbtion coefficient really implies the presence of a common fsctor 

that causes a common variance. The common factor variance is the variance 

shared by two or more variables (shared common variance). If coefficient of 



correlation has been calculated, then the common factor variance is the 

coefficient of correlation squared (2). It may also be expressed as percentage 

overlaps (r2x 100 - ). Thus Percentage variance = 8 x100, where 'r' is the 

correlation coefficient. 

The percentage variance shared between the variables was calculated 

using the formula ?x100. The obtained value of the variance indicates the 

percentage of variation of the dependent variable that can be attributed to the 

variation in the independent variable. 

(f) Test of significance of the difference between two r's (Guilford, 1956). 

The test of significance of the difference between correlations obtained 

for sub groups with-in the sample was done by the two tailed test for difference 

between r's of large independent samples using the formula 

Where Z1, Z2 = the r's of the two samples converted into Fisher's Z 

N ,. N2 = the size of two samples. 

(g) Step wise Regression (Cohen, 1989) 

This IS a statistical techniqueg to select a set of variables that best predict 

the criterion variables and that eliminates superfluous predictor variables. 

In stepwise regression, enter independent variables one by one on the 

basis of some predetermined statistical criteria. This procedure is used to 

isolate a subset of available predictor variables that will yield an optional 

prediction equation with as few terms as possible. This include: 



i )  Forward (step wise) inclusion: 

Independent variables are entered only if they meet certain criteria., The 

order of inclusion is determined by the respective contribution of each variable 

to explain variance. 

(ii) Backward elimination: 

Predictors are eliminated one by one from a regression equation that 

initially includes all predictors. 

(iii) Step wise solution: 

Forward inclusion is combined with deletion of variables that no longer 

meet the pre-established criterion at each successive step. 

(iv) Combinational solution: All possible combinations are examined. 

The input data for stepwise regression analysis are means and standard 

deviations of a!l the variables (criterion and predictor) in the study and the 

correlation matrix of the criterion variable with the predictor variables. The 

predictor variables were entered one by one to see the extent of contribution of 

each variable in predictmg the criterion variables. For this the predictor 

variables having the highest correlation with the criterion variable is entered 

first and the measures like sum of squares, mean sum of squares of Regression 

and Residual, Percentage variance, 'F' value, Percentage variance due to the 

variable entered 'B' coefficient and the respectme Standard &or were 

calculated. A model of stepwise regression analysis is presented in Table 

below: 



TABLE 17 
Model of the Results of 

Step wise Regression Analysis 

I Multiple R / Analysis of / DF Sum of the Mean Sum 
squares of squares 

--- ---- -- 
I 
i Percentage 

Variance 
Regression 

Standard error 
Variable 
entered 

X 

The 'F' value enables us to see whether the regressor (predictor variable 

I constant A / ---- 

entered) is significant or not. ie., if the 'F; value thus calculated exceeds the 

Residual 
B 

---- - ---- 

tabled value of 'F' for a particular level of significance for appropriate degrees 

---- ---- --- 
Variable in the Equation SEB 

i 

of fkeedom. When the regressor is significant with these quantities, the 

investigator can write down the equation to the regression line. 

The predictor variable having the next largest correlation is entered in 

step II. If the percentage variance contributed by two variables is considerably 

higher than the percentage variance contributed by the first variable, then 

consider this variable also as a significant predictor. Along with this, the 

equation to the regression line and R can be calculated from the regression 

weights computed. If the 'R' also has increased considerably from the 

previous 'R', thts is afievidence that the predictor variable second entered is also 

significant in predicting the criterion variable. 

Predicting like this if we find that, in any of the succeeding steps, neither 

the percentage variance nor the 'R' has not increased it is an indication that the 

variable entered last is not a significant predictor of the criterion variable. The 

analysis can be stopped at this stage and can be concluded that the variables 

entered except the last are significant predictors. 
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ANALYSIS AND INTERPRETATIONS 

The prime objective of the study is to find out the extent of relationship 

of cognitive style and selected non-cognitive variables with achievement in 

Mathematics and to identify the selected independent variables which are 

capable of predicting achievement in Mathematics. The objectives of the study 

are re-stated below so as to have a perspective of the statistical analysis 

described in this chapter. 

I. To find the extent of relationship between achievement in Mathematics and 

each of the selected independent variables, for the whole sample and 

relevant sub samples 

11. To examine whether equivalent correlations obtained for achievement in 

Mathematics with (i) cognitive style (ii) each of Field Dependent (FD), 

Intermediate (INT) and Field Independent (FI) orientations of cognitive 

style and (iii) selected non-cognitive variables for, sex groups (boyslgirls) 

and locale (urban/rural), differ significantly. 

111. To predict 'Achievement in Mathematics' using a few selected 

independent variables, by means of step wise regression, by ANOVA 

approach. 

The data for the present study were collected using standardised tests. 

The scores of these tests were subjected to statistical analysis. 



PRELIMZlvARY ANAL YSZS 

As a prelude to analysis the important statistical constants such as mean, 

median, mode, standard deviation, quartile deviation, skewness and kurtosis of 

the dependent and independent variables were computed. The normality of the 

distributions was also checked using the statistical constants. 

The summary of the statistical constants of the criterion variable for the 

whole sample (N=740) is presented in Table 18. 

TABLE 18 

Summary of the statistical cerst.ats 

of achievement in Mathe- 

Mean 

Median 

Mode 

Standard Deviation 

Quartile Deviation 

Skewness 

Kurtosis 

32.309 

32 

31 

9.847 

7.037 

0.085 

-0.525 



The statistical constants show that the distribution of scores of the 

criterion variable (achievement in Mathematics) approximates normality. The 

positive value of skewness indicates that the distribution is skewed positively. 

The mean (32.309) is slightly greater than the median (32.00) which in turn is 

greater than the mode (3 1.00). The mean is pulled more towards the skewed 

end of the distribution. The skewnes (gi=0.085) is not significantly different 

from 'o', which indicates that the distribution is symmetrical. (Ferguson, 

1981). Since the kurtosis (g2 = -.525) is less than zero, the distribution is platy 

kurtic (Ferguson, 198 1). 

The shape of the distribution of the scores of achievement in 

Mathematics was examined by plotting the smoothened frequencies of the 

distribution against the midpoints of the class intervals. The smoothened 

frequency curve of the achievement in Mathematics is presented in Figure I. 

The statistical constants and graphcal representation reveal that the 

distribution approximates normality. 





Percentile points 

The percentile points of the scores of 'achievement in Mathematics' viz; 

Pio, P20, p P30, P40. PSO, P60, p70. p80, p90 were also calculated. The percentile points 

and values are given in Table 19. 

TABLE 19 

Details of percentile and percentile points 

of scores of achievement in Mathematics 

The data in Table 12 reveals that 10 percent of the students scored less 

Percentile points 

plo 

p20 

p30 

p40 

Pso 

p60 

p70 

than 19, 20 percent of the students scored less than 23, 30 percent of the 

students scored less than 26 etc. 

Percentile value 

19.00 

23.1 

26.3 

29.2 

32.00 

34-00 

37.3 

The statistical constants such as mean median, mode, standard 

deviation, skewness and kurtosis estimated for thc scores of the independent 

variables are presented in Table 20. 

p80 I 4 1 

p90 46 



TABLE 20 

St~rnniary of the statistical constants of the scores of the selected independent variables. 

Standard 
deviation 

3.925 

16.916 

Variables 
deviation 

1 Mean Skewness SI. No Median Mode Kurtosis 

Cognitive style 1 7.95 1 
- - - - - -- -- - - -. - -- 
],eve1 of Aspiration I 7.473 

Attitude towards 
, Mathematics 7 1.723 

1 Class room 
1 Environment for 94.532 

Home Environment 
for Mathematics 

53.186 

1 lolne Practice for 
Mathematics 

/ 51.589 



The statistical constants show that the distribution of scores of cognitive 

style approximates normality. The positive value of skewness (gl = .172) 

indicates that the distribution is skewed positively. The mean lies to the right 

of the median. Since kurtosis is less than '0' (g2 = -.851), the distribution is 

platykurtic (Ferguson, 198 1 ). 

The statistical constants for the scores of level of aspiration presented in 

Table 20, shows that the values of skewness and kurtosis are - .284 and 3.890 

respectively. The values indicate that the distribution is negatively skewed and 

leptokurtic. 

The statistical constants estimated for the scores of attitude towards 

Mathematics show that the distribution of scores of attitude towards 

Mathematics approximates normality. The negative value of skeweness 

indicates that the distribution is skewed nemvely. The mean lies to the left of 

the median. The skeweness(gl = - .038) is not sigmficantly different from '0'; 

which indicates that the distribution is symmetrical (Ferguson, 1981). Since 

the value of kurtosis (g;! = -.843) is less than 'O', the distribution is platykurtic. 

The distribution of scores of 'attitude towards Mathematics' was also 

exarnined by plotting the smoothened fr-equencies of the distribution against the 

midpoints of the class intends. The smoothened frequency curve of the 

anitude towards Mathematics is presented in Figure 2. 

The statistical constants and the graphcal representation reveal that the 

distribution approximates normality. 





The details of the statistical constants for the scores of class room 

environment is given in Table 20. The negative value of skewness (gl = -.33 1) 

indicates that the distribution is skewed negatively. The value of kurtosis 

(g2 = ,036) is slightly greater than '0' showing that the distribution is 

leptokurtic. 

The distribution of the scores of class room environment for 

Mathematics was also examined by plotting the smoothened frequencies of the 

distribution against the midpoints of the class interval. Thus smoothened 

frequency curve of the class room environment for Mathematics is presented in 

Ficwe 3. 

The statistical constants and the graphical representation reveal that the 

distribution approximates normality. 
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As shown in Table 20, for the distribution of the scores of home 

environment for Mathematics, the skewness (gl = -.171) is negative which 

indicates that the distribution is skewed negatively. The negative value of 

kurtosis (g2 = -.780) indicates that the distribution is platykurtic. 

The distribution of the scores of home environment for Mathematics 

was also examined by plotting the smoothened frequency curve. The 

smoothened frequency curve of home environment for Mathematics is 

presented is Figure 4. 

The statistical constants and the graphical representation reveal that the 

distribution approximates normalih.. 





The statistical constants for the scores of home practice for Mathematics 

also were estimated. The value of skewness (.043) indicates that the 

distribution is skewed positively. The negative value (-.454) is an indication 

that the distribution in platykurtic. The distribution of scores of home practice 

for Mathematics was examined by plotting the smoothened frequency curve of 

the distribution. The smoothened frequency curve is presented in Figure 5. 

The statistical constants and the graphical representation reveal that the 

distribution approximates normality. 

The rest of the analysis has been taken up in the order of the objectives 

taken for the present study. Accordingly the analysis is presented in the 

following sequence. 





MAJOR STATISTICAL ANALYSIS 

Correlational analysis 

Correlational analysis attempts to estimate the relationship between 

achievement in Mathematics and each of the selected independent variables for 

the whole sample and relevant sub samples. For this, Pearson's Product 

Moment Coefficient of correlation 'r' was worked out for each pair. Besides 

'r', standard error of 'r's, confidence interval at 0.05 level and the percentage 

overlap were also found out. 

The extent of the correlation between 'achievement in Mathematics' and 

each of the selected independent variables separately for the whole sample, for 

the sample of boys and girls, urban and rural samples, urban boys and grls, and 

for rural boys and grls was examined. The criteria for assessing the influence 

of cognitive style and the selected non- cognitive variables on achievement in 

Mathematics was determined based on the magnitude and sign of 'r'. The 

correlation analysis is discussed separately for the selected variables. 

1.Correlation of achievement in Matkcmotics with cognhhe style and 

selected non-cognitive v-les. 

The details of correlation obmned between 'achievement in 

Mathematics and each of the selected independent variables for the whole 

sample and relevant sub samples viz; boys, girls, urban sample, rural sample, 

urban boys, urban grls, rural boys and rural girls, the limits of 0.05 confidence 

interval and shared variance are sunmansed. 



(i) Correlation of achievement in Mathematics with cognitive style and 

selected non-cognitive variables for the whole sample. 

The details of the correlation between achievement in Mathematics and 

the selected six independent variables for the whole sample are given in 

Table 2 1. 

The correlations obtained for five of the six independent variables for 

the whole sample were well in excess of the level set for significance at 0.01 

level as 't' values computed exceed 2.58. But the correlation between 

achievement in Mathematics and level of aspiration is not significant even at 

0.05 level. Coefficient of correlation is positive except for 'level of aspiration' 

indicating that these variables and achievement in Mathematics increases or 

decreases together. 

The confidence intervals at 0.05 level were calculated for each 

correlation coefficient. The values indicate that if the correlation is worked 

between the same variables for the whole population of the study, the resulting 

correlation will be between these values at the 0.05 level of probability. 



TABLE 21 
Iletails of correlation of achievement in Mathematics with cognitive style 

and selected non -cognitive variables of the total sample (N=740) 
- - -. - - - - - - -- --- - 

Variable 
- . . - -- . - - -- - - - - - - - --- - 

Cognitive style 

1,evel of Aspiration 

Attitude towards 
Matlie~nat ics 

Classrootn 
Environment for 
Mathematics 

1 lume Ilnvirontncnt 
for Mathematics 

I lome Practice for 
Mathematics 

- - -- - - -- 
** indicates significance at 0.0 1 level 
* indicates significance at 0.05 level 

- - 
Correlation with 

achievement 
. -- - - - --- - - - -- - - -- 

1230** 

-.01 10 

.2320** 

.1388** 

.1120** 

. I  1 80** 

-- 
Percentage 

overlap 
-- 

1.5 129 

.O 1 

5.3 824 

1.9265 

1.2544 

1.3924 

-- 

- - 

3.37 

-. 30 

6.48 

3.8 1 

3.06 

3.23 

SEr 
-- 

,0362 

.0368 

.0348 

,036 1 

,0363 

.0362 

Confidence Interval 
Lower 

.0520 

-.083 1 

.I638 

.0680 

,0409 

.0470 

- 

IJpper 

.I940 

.0611 

.3002 

.2096 

.I832 

.I890 



The correlations were again interpreted using the descriptive categories 

suggested by Garrett (1 979). The variables are classified as follows: 

'low ' or slight correlation 

Attitude towards Mathematics 

'Indferent ' or negligible correlation 

1. Class room environment for Mathematics 

2.  Cognitive style 

3 .  Home practice for Mathematics 

4. Home environment for Mathematics 

5 Level of aspiration 

The percentage overlap of 'achievement in Mathematics' with each of 

the selected independent variables were calculated and are presented in 

descending order. 

Variable Percentage overlap 

1. Attitude towards Mathematics 5.38 

2. Class room environment for Mathematics 1.93 

3. Cognitive style 1.51 

4. Home practice for Mathematics 1.39 

5. Home environment for Mathematics 1.25 

6. Level of aspiration 0.01 

This shows that 5.38 per cent of the variance (the hghest shared 

variance) of achievement in Mathematics for the whole sample is to be 



attributed to the variable, 'attitude towards Mathematics'. The lowest variance 

is noticed for 'level of aspiration' (0.01). 

(ii) Correlation of 'Achievement in Mathematics' with cognitive style 

and selected non-cognitive variables for Boys. 

The details of the correlation between 'achievement in Mathematics; and 

each of independent variables for boys are given in Table 22. 

The correlation coefficients obtained for the variables, attitude towards 

Mathematics, classroom environment for Mathematics and home environment 

for Mathematics for boys were well in excess of the level set for significance 

at 0.01 level, as the t-values computed exceed 2.58. The correlation of 

achievement in Mathematics with cognitive style and home practice were 

significant at 0.05 level as the t-values computed exceed I.%. But the 

correlation of achevement in Mathemabcs with 'level of aspiration' was not 

significant even at 0.05 level. This fact shows that for boys, there is a 

relationship between achievement in Mathematics and selected independent 

variables except for level of aspiration. Positive indices of correlations show 

that these variables and 'achievement in Mathematics' increase or decrease 

together. 

The variable which does not show significant relationship with 

'achievement in Mathematics' for boys is 'level of aspiration'. 



TABLE 22 
Details of correlation of achievement in Mathematics 

with cognitive style and selected non-cognitive variables of Boys (N=340) 

Percentage 
Overlap (r2x 100) 

.. 
SI. No 

- 

1 

2 

3 

4 

5 

6 

** Indicates significance at 0.0 1 level 
* Itidicates significance at 0.05 level 

t 

1.9729 

-0.0294 

4.7186 

2.7379 

3.2196 

2.5692 

Variable 

Cognitive style 

I ,eve1 or aspiration 

Attitude towards 
Mathematics 

Classroom 
Environment for 
Mathematics 

1 lome Environment 
for Mathematics 

Home Practice for 
Mathematics 

Correlation 
with 

Achievement 

.1067* 

-0.001 6 

.2486** 

.1473* * 

.1725** 

.1384* 

SE(r) 

.0536 

.0533 

.0569 

.0531 

.0526 

,0532 

Confidence interval 
. 

Lower 

.0016 

.lo78 

.I371 

.0432 

.0694 

.034 1 

Upper 

.2118 

,1046 

.360 1 

.25 14 

.2756 

.2427 



The confidence intervals at 0.05 level were calculated for each 

correlation coefficient. The values show that 'r's of the same variables for the 

whole population of the study are expected to fall with in the corresponding 

limits, at 0.05 level of probability. 

The correlations were again interpreted using the description categories 

suggested by Garrett (1 979). The classification is shown below. 

Low or slight correlation 

Attitude towards mathematics 

Indifferent or negligible correlation 

1 Home environment for Mathematics 0.1725 

2 Class room environment for Mathematics 0.1473 

3 Home practice for Mathematics 0.1384 

4 Cognitive style 0.1067 

5 Level of aspiration 0.0016 

The percentage overlap of 'achievement in Mathematics' with each of 

the selected independent variables were calculated and are gven in descending 

order. 

Variable percentage overlaps 

1 Attitude towards Mathematics 6.18 

7 Home environment for Mathematics 2.98 

3 Class room environment for Mathematics 2.17 

4 Home practice for Mathematics 1.92 

5 Cognitive style 1.14 

6 Level of aspiration 0.03 



This reveals that 6.18 per cent of the variance of 'achievement in 

Mathematics' for boys of the sample is to be attributed to 'attitude towards 

Mathematics'. The lowest variance is noticed for 'level of aspiration'. 

(iii) Correlation of achievement in Mathematics with cognitive style and 

selected non-cognitive variables for gzrls. 

The correlation between achievement in Mathematics and each of the 

selected independent variables for girls are given in Table 23. 

The correlations of achievement in Mathematics with cognitive style, 

attitude towards Mathematics and class room environment for Mathematics 

were significant at 0.01 level. The correlation coefficient of achievement in 

Mathematics and home practice for Mathematics was significant at 0.05 level. 

The variables which do not show significant relationship with achievement in 

Mathematics for grls are level of aspiration and home environment for 

Mathematics. 

The result shows that there is a relationship between achievement in 

Mathematics and the selected independent variables except for home 

environment and level of aspiration. Positive index of correlation coefficients 

indicates that these variables and achievement in Mathematics increase or 

decrease together. Home environment and level of aspiration do not show 

significant relationsh~p with achievement in Mathematics for girls in the total 

sample. 



'TABLE 23 
Iletails of correlation of achievement in Mathematics with 

cognitive style and selected non - cognitive variables of Girls (N=400) 

SI. No Variable , 

I 1 I Cognitive style 

2 l,evel of Aspiration I I 
3 ~t t i tudc  towards 

Matl~ematics 

4 Classrooni Eltivirontnent 
for Matliematics 

5 I Iotne Environment for 
Mathematics 

6 

**Indicates significance at 0 O I  lcvel 
* ltidicates significance at 0.05 lcvel 

Correlation with 
Achievement 

I lolne I'ractice for 
Mathematics 

t 
Confidence Interval Percentage 

SEr 1-1 ~ o w e r  llpper O'erlfl~ r2x100 



The confidence intervals at 0.05 level were worked out for each 

correlation coefficient. The values show that, the 'r' of same variables for the 

whole population of the study are expected to fall within the corresponding 

limits at 0.05 level of probability. 

The variables are classified according to the descriptive categories 

suggested by Garrett (1 979). 

'Low ' or 'Slight ' correlation: 

Attitude towards Mathematics 

'Indflerent ' or negligible correlation 

1 Class room environment for Mathematics 

2 Cognitive style 

3 Home practice for Mathematics 

4 Home environment for Mathematics 

5 Level of aspiration 

The percentage overlap of achievement in Mathematics with each of the 

independent variables selected were calculated and are given in the descending 

order. 

Variable Percentage overlap 
1. Attitude towards Mathematics 4.90 
2. Classroom environmeni for Mathematics 2.24 

3. Cognitive style 2.22 
4. Home Practice for Mathematics 1 .OO 

5. Home environment for Mathematics 0.3 1 

6. Level of aspiration 0.085 



The result reveals that nearly 5 percent of the variance of achievement in 

Mathematics for total girls is to be attributed to 'Attitude towards 

Mathematics'. The lowest variance was observed for level of aspiration. 

(iv) Correlation of Achievement in Mathematics with cognitive style and 

selected non-cognitive variables for urban sample. 

The details of the correlations between achievement in Mathematics and 

each of the independent variables for urban samples in the total sample is gven 

in Table 24. 

The correlations obtained for the variables, cognitive style and attitude 

towards Mathematics for urban sample were in excess of the level set for 

significance at 0.01 level as the t-values exceed 2.58. The correlation of 

achievement in Mathematics with home environment was significant at 0.05 

level as the t-value exceed 1.96. But the correlation for class room environment 

for Mathematics, home practice for Mathematics and level of aspiration were 

not significant even at 0.05 level. 



TABLE 24 
Iletails of correlation of achievement in Mathematics with 

cognitive style and select noncognitive variables of Urban sample (N= 327) 

Percentage 
Overlap r x 100 

SI. No 

1 

2 

3 

4 

5 

6 

** Indicates significance at 0.01 level 
* Indicates significance at 0.05 level 

V s  ria ble 

Cognitive style 

Level of aspiration 

Attitude towards 
Mathetnat ics 

Classroom Environment 
for Mathematics 

Home Environment for 
Mathematics 

Home Practice for 
M~thetnatics 

Correlation with 
Achievement 

.238 1 ** 
.0050 

.1927** 

.0057 

. I  180' 

.0495 

t 

4.4 195 

.090 1 

3.5403 

.lo28 

2.1422 

,8935 

SEr 

.0522 

.0553 

.0532 

.0553 

.0545 

.0552 

Confidence Interval 

Lower 

.I358 

-. 1034 

.0884 

-. 1027 

,0112 

-.0587 

Upper 

.3404 

.I134 

.a970 

.I140 

.2248 

.I577 



The result reveals that there is a relationship between achievement in 

Mathematics with the selected independent variables - cognitive style, attitude 

towards Mathematics and home environment for Mathematics. Positive indices 

of correlations show that these variables and achievement in Mathematics 

increase or decrease together. The variables which do not show significant 

relationship with achievement in Mathematics for urban sample were level of 

aspiration, class room environment for Mathematics and home practice for 

Mathematics. 

The confidence intervals at 0.05 level were worked out for each 

correlation coefficient. The values show that the 'r's of the same variable for 

the whole population of the study are expected to fall with7n the corresponding 

limits at 0.05 level of probability. 

The correlation coefficients were again interpreted using the descriptive 

categories suggested by Garrett ( 1979). The variables are classified as follows: 

'Low ' or 'slight ' correlatio~~ r 

Cognitive style .23 8 1 

'Indflerent ' or ' negligible' correlation. 

1 Attitude towards Mathematics 0.1 927 

2 Home environment for Mathematics 0.1 180 

3 Home practice for Mathematics 0.0495 

4 Class room environment for Mathematics 0.0057 

5 Level of aspnation 0.0050 



The percentage overlap of achievement in Mathematics with each of the 

independent variables were calculated. They are presented in the descending 

order as follows: 

Variable Percentage overlap 

Cognitive style 5.67 

Attitude toward Mathematics 3.71 

Home envirorment for Mathematics 1.40 

Home practice for Mathematics 0.25 

Class room environment for Mathematics 0.003 

Level of aspiration 0.003 

The result reveals that nearly 6 percent of the variance of achievement in 

Mathematics for urban sample is to be attributed to cognitive style. The lowest 

variance was observed for level of aspiration. 

(v) Correlation of achievement in Mathematics with cognitive style and 

selected non-cognitive variables for Rural sample. 

The details of the correlation between achievement in Mathematics and 

each of the independent variables for the d sample is given inTable 25. 



I-A BLE?-2s 
Details of correlation of achievement in Mathematics with 

cognitive style and selected non-cognitive variables of Rural sample (N=413) 

** Indicates significance at 0.01 level 
* Indicates significance at 0.05 level 

SI. No 

1 

2 

3 

4 

5 

6 

Variable 

Cognitivestyle 

1,evel of Aspiration 

Attitude towards 
Mathematics 

Classroom Environment for 
Mathematics 

1 lome Environment for 
Mathematics 

tiotne Practice for 
Mathematics 

Correlation with 
Achievement 

. I  147* 

-.0057 

.239 1 ** 

.2716** 

.1025* 

.0926 

t 

2.3408 

-.I156 

4.9921 

7.212 

2.0890 

1.8854 

SEr 

.0486 

.0492 

.0464 

.0456 

.0487 

.0488 

Percentage 
Overlap 3x100 

1.3156 

.0032 

5.7169 

7.3767 

1.0506 

.8574 

Confidence Interval 

Lower 

.0194 

-. 1023 

.I482 

.I822 

.007 1 

.003 1 

Upper 

.2100 

.0907 

.3300 

.3610 

1980 

.I882 



The correlation coefficients obtained for attitude towards Mathematics 

, and class room environment for Mathematics for rural sample were significant 

at 0.01 level. The correlation of achievement in Mathematics with cognitive 

style and home environment for Mathematics were significant at 0.05 level. 

But the correlations for level of aspiration and home practice were not 

significant even at 0.05 level. 

The result shows that for the rural sample, there is a relationship 

between achievement in Mathematics and the selected independent variables; 

cognitive style, attitude towards Mathematics, class room environment for 

Mathematics and home environment for Mathematics. The positive index of 

correlation shows that the variables and achievement in Mathematics increase 

or decrease together. 

The variables, home practice for Mathematics and level of aspiration do 

not show significant relationship with achievement in Mathematics for rural 

sample. 

The confidence intervals at 0.05 level were calculated for each 

correlation coefficient. The values show that the 'r' of the same variables for 

the whole population of the study are expected to fall witrin the corresponding 

limits at 0.05 level of probability. 



The variables are classified according to the categorization suggested by 

Garrett (1 979). 

'Low ' or 'slight' correlation r 

1 Class room environment for Mathematics 0.27 1 6 

2 Attitude towards Mathematics 0.2391 

'Indzflerent ' or negligible correlation 

1. cognitive style 0.1147 

2. Home environment for Mathematics 0.1025 

3. Home practice for Mathematics 0.0926 

4. Level of aspiration -0.0057 

The percentage overlap of achievement in Matheinatics with each of the 

independent variables were calculated. These are given in descending order. 

Variable Percentage overlap 

1 Class room environment for Mathematics 7.38 

2 Attitude towards Mathematics 5.72 

3 Cognitive style 1.32 

4 Home environment for Mathematics 1.05 

5 Home practice for Mathematics 0.86 

6 Level of aspiration 0.003 

This reveals that 7.38 percent of the variance of achievement in 

Mathematics for rural sample is to be attributed to class room environment for 

Mathematics. The lowest variance was observed for level of aspiration. 



(vi) Correlation of achievement in Mathematics with cognitive style and 

selected non-cognitive variables of Urban boys. 

The details of the correlation between Achievement in Mathematics and 

each of the selected independent variables of the Urban boys in the total sample 

is given in Table 26. 

The correlation coefficients obtained for achievement in Mathematics 

with the variables, cognitive style, attitude towards Mathematics, home 

environment for Mathematics and home practice for Mathematics were found 

to be significant at 0.01 level. The correlation coefficient of achievement in 

Mathematics with class room environment is significant at 0.05 level. But 

achievement in Mathematics did not show significant relationship with level of 

aspiration. 

This reveals that there is a significant relationship between achievement 

in Mathematics and each of the selected independent variables except for level 

of aspiration of urban boys. The positive sign of correlation coefficient shows 

that these variables and achievement in Mathematics increase or decrease 

together. 

The confidence intervals at 0.05 level were worked out for each 

correlation coefficient. The values show that 'r' of the same variables for the 

population of the study are expected to fall within the corresponding limits at 

0.05 level of probability. 



TABLE 26 
Details of correlation of achievement in Mathematics with 

cognitive style and selected non-cognitive variables of Urban boys (N=167) 

**  Indicates significatlce at 0.0 1 level 
* Indicates significance at 0.05 level 

SI. No 

1 

2 

3 

4 

5 

6 

Variable 

Cognitive style 

I ,eve1 of Aspiratio~l 

Attitilde towards 
Matliematics 

Classrooln r~nvironment 
for Matlienlatics 

1 lo~ne Ilnvironmcnt for 
Matllcmatics 

I lolne Practice for 
Matliematics 

<:orrelation with 
Achievement 

.1977** 

-.044 1 

.3253** 

,161 7* 

.2833** 

.2326** 

t 

2.5906 

-. 5670 

4.41 89 

2.1048 

3.7945 

3.072 1 

SEr 

.0744 

.0774 

.0694 

,0754 

.07 1 2 

,0734 

Percentage 
Overlap r2x 100 

3.9085 

.I945 

10.5820 

2.6146 

8.0258 

5.41 03 

Confidence interval 

Lower 

.05 19 

-. 1954 

1 897 

.O 139 

1437 

.0891 

Upper 

.343 5 

1072 

.4609 

.3095 

.4229 

.376 1 



The correlation coefficients were again interpreted using the descriptive 

categories suggested by Garrett (1 979). The variables are classified according 

to these categories. 

'Low ' or 'slight' correlation r 

1. Alfitude towards Mathematics 0.3253 

2. Home Environment for Mathematics 0.2 83 3 

3. Home practice for Mathematics 0.2326 

'Indzflerent ' or 'negligible ' correlation 

1. Cognitive style 0.1977 

2. Classroom environment for Mathematics 0.1 6 1 7 

3. Level of aspiration -0.441 

The percentage overlap of achievement in Mathematics with each of the 

independent variables were calculated. They are given in the descending order. 

Variable Percentage overlap 

1.  Attitude towards Mathematics 10.58 

2. Home environment for Mathematics 8.03 

3. Home practice for Mathematics 5.41 

4. Cognitive style 3.91 

5. Class room environment for Mathematics 2.6 1 

6. Level of aspiration 0.19 
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'TABLE 27 
Details of correlation of achievement in Mathematics with 

cognitive style and selected non-cognitive variables of Urban girls (N=160) 

3 'X. 

c- - 

SI. No 

1 

2 

3 

4 

5 

6 

Variable 

Cognitive style 

[,eve1 of Aspiration 

Attitude towards 
Mathematics 

Classroom Invironment 
for Mathematics 

Flolne Environment for 
Mathematics 

llome Practice for 
Mathematics 

<:orrelation with 
Achievement in 

mathematics 

.lo43 

.I452 

.0853 

-.0161 

.0562 

-.0746 

t 

1.31 82 

1.8447 

1.0761 

-. 2024 

.7075 

-. 9403 

SEr 

.0784 

,0776 

.0785 

.0790 

.0788 

.0788 

-- - - 

Percentage 
Overlap ? x l ~ o  

1.0878 

2.1083 

.7276 

.025Y 

.03 16 

.5565 

- 

Confidence Interval 

Lower 

-.0490 

-.0065 

-.0686 

-. 1709 

-.0982 

-.2287 

- 

Upper 

.2576 

.2969 

,2392 

.I387 

.2 106 

.0795 

- - - 



This shows that 2 per cent of the variance of achievement in 

Mathematics for urban girls is to be attributed to the level of aspiration. The 

lowest variance has been observed for class room environment. 

(viii) Con-elation of Achievement in Mathematics with cognitive style and 

selected non-cognitive variables of Rural boys 

The details of the correlation between achievement in Mathematics and 

each of the independent variables of Rural boys in the total sample is given in 

Table 28. 

The correlatio~obtained for Achievement in Mathematics with each of 

the selected independent variables of Rural boys were found to be not 

significant even at 0.05 level. The result reveals that there exists no significant 

relationship between achievement in Mathematics and the selected independent 

variables for Rural boys. 

The confidence intervals at 0.05 level were computed for each of the 

correlation coefficient obtained. The population 'r' is expected to fall withiin 

the corresponding limits at the 0.05 level of probabilih. 

The correlation coefficients were again interpreted using the descriptive 

categories suggested by Garrett (1  979). The variables were classified 

according to these categories. All of them showed 'indifferent' or 'negligible' 

correlation. 



TABLE 28 
Details of Correlation of achievement in Mathematics with 

cognitive style and selected non- cognitive variable of Rural boys (N=173) 

SI. No 

I 

2 

3 

4 

5 

6 

Va ria ble 

Cognitive style 

Level of Aspiration 

Attitude towards 
Mathematics 

Classroom Environment 
for Mathematics 

Home Environment for 
Mathematics 

flolne Practice for 
Mathematics 

Correlation with 
Achievement in 

Mathematics 

.lo80 

.0873 

.0439 

,1001 

.0053 

-.0893 

Percentage 
Overlap r2x100 

1.1664 

.762 1 

.I927 

1.002 

.0025 

.7974 

t 

1.4206 

1.1460 

.5746 

1.3156 

,0693 

-1.1724 

SEr 

.075 1 

.0754 

.0759 

.0753 

.0760 

.0754 

- 

Confidence Interval 

Lower 

-.0392 

-.0605 

-. 1049 

-.0475 

-. 1437 

-.237 1 

[Jpper 

.2552 

.235 1 

.I927 

.2477 

.I543 

.0585 



The estimated values of percentage overlap of achievement in 

Mathematics with each of the independent variables shows that 1.2 per cent of 

the variance of achievement in mathematics for rural boys is attributable to 

cognitive style. The lowest variance has been observed for class room 

environment for Mathematics. 

(ix) The correlation of Achievement in Mathematics with cognitive style and 

selected non-cognitive variables of Rural girls. 

The details of the correlation between Achievement in Mathematics and 

each of the selected independent variables for the sub sample, Rural @Is is 

given in Table 29. 

The correlation coefficients obtained for achievement in Mathematics 

with each of the independent variables except home environment for 

Mathematics and level of aspiration were found to be significant at 0.01 level 

for the sub sample, rural girls, as the computed t-value exceeded the tabled t- 

value (2.58). The coefficients of correlation for home environment and level of 

aspiration were not significant even at 0.05 level, as the computed t-value did 

not reach the level of tabled t-value ( 1.96). 



l'able 29 
Details of Correlation of achievement in Mathematics 

with cognitive style and selected non- cognitive variable of Rural Girls (N=240) 

** Indicates significance at 0.0 1 level 
* Indicates significance at 0.05 level 

SI. No 

1 

2 

3 

4 

5 

6 

Variable 

Cognitive style 

Level of Aspiration 

Attitude towards 
Mathematics 

Classroom Environment for 
Mathematics 

llome Environment for 
Mathematics 

1 lome Practice for 
Mathematics 

Correlation with 
Achievement in 

Mathematics 

.2502** 

-.I281 

.3210** 

.2642** 

.0574 

.1827** 

t 

3.9867 

- 1.9926 

5.2289 

4.2260 

0.8870 

2.8668 

SEr 

.0605 

.063 5 

.0579 

.0600 

.0643 

.0624 

Percentage 
Overlap r2x100 

6.26 

1.64 1 

10.3041 

6.68 

.329 

3.338 

Confidence Interval 

Lower 

,1316 

-.2526 

.2075 

.I466 

-.0686 

,0604 

Upper 

.3688 

-.0036 

.4345 

.3818 

.I834 

.305 0 



The result indicates that there is a significant relationship between 

achievement in Mathematics and the selected independent variables, cognitive 

style, attitude towards Mathematics and class room environment for 

Mathematics, for the sub sample, rural girls. The positive coefficient of 

correlation shows that these variables and achievement in Mathematics 

increase or decrease together. 

The confidence intervals at 0.05 level were computed for each 

correlation coefficient. The population 'r' is expected tc be with in the 

corresponding limits, at 0.05 level of probability. 

The coefficients of correlation were again interpreted in terms of the 

verbal description as suggested by Garrett (1979). Accordingly the variables 

are classified as shown below. 

'low' or Slight' correlation r 

1 Attitude towards Mathematics 0.32 10 

2 Class room Environment for Mathematics 0.2642 

3 Cognitive style 0.2502 

'Indzflet-ent ' or 'negligible ' correlation r 

1 Home practice for Mathematics 0.1827 

2 Level of Aspiration -0.1281 

3 Home environment for Mathematics 0.0574 

The percentage overlap of achievement in Mathematics with each of the 

selected independent variables were also computed. The variables are arranged 

in the descending order of shared variance. 



Variable Percentage overlap 

1 Attitude towards Mathematics 10.30 

2 Class room environment for Mathematics 6.68 

3 Cognitive style 6.26 

4 Home practice for Mathematics 3.34 

5 Level of aspiration 1.64 

6 Home environment for Mathematics 0.33 

The result shows that 10.30 percent of the variance of achievement in 

Mathematics for rural girls is to be attributed to attitude towards Mathematics. 

The lowest variance is observed for home environment for Mathematics. 

Discussion of the result of Correlational Analysis 

The extent of relationship between achievement in Mathematics and 

each of the selected independent variables was determined by finding the 

coefficients of correlation for the whole sample and the sub samples. Viz; 

Boys, Girls, Urban sample, Rural sample, Urban boys, Urban girls, Rural boys 

and Rural girls. The significance of the correlation coefficients were tested by 

computing t-values and comparing themwith tabled t-values. 

The confidence intervals and shared variances were also computed. The 

confidence interval tells where the population 'r' would be and shared variance 

tells the amount of variance in the dependent variable which can be attributed 

to the effect of the independent variable. The results are consolidated and 

presented in Table 30. 



Table 30 
Summary of correlation of achievement in Mathematics with 

cognitive style and selected non- cognitive variables of the whole sample and relevant sub- samples 

SI. No Variable 

--- - .--!%!!- Girls 

I Cogtiitive style 1 1977' 1 .I041 

2 1 Level of Aspiration 1 -.0441 I 
3 Attitude towards .1253** .Of353 

Matlietnatics 

4 

1 1 Iotne Practice for 1 2326** 1 -.0746 
Matlietnatics 

5 

L- 
** Indicates sigtii ficatice at 0.0 1 level 
* Indicates siptiificatice at 0.05 level 

Classrootn Environttierit 
for Mathetilatics 

r and its interpretation 
Rural I Rural I Urban 1 Rural I Boys I Girls I Total 

Home Envirot~tiietit for 
tnathetnatics 

Boys G i r l  s a n e  1 sample I I sample 

.I6 17* -.0161 

.2833 * * .0562 



II. Test of signzjicance of Difference between Equivalent co~eht ions 

obtained for Equivalent groups. 

The equivalent correlation obtained for the relevant sub samples based 

on sex and locale were compared. This part of the study was carried out with a 

view to find whether the relationship between the achievement in Mathematics 

with cognitive style and selected non-cognitive variables taken in pairs is 

identical or not for the sub samples based on sex and locale. Comparison was 

done by using the test of significance of difference between correlation 

coefficients. Ifthe estimated critical ratio is greater than 1.96, the difference is 

considered to be significant at 0.05 level and if it is greater than 2.58, the 

difference is considered to be significant at 0.01 level. The details of the test of 

significance and the results are presented below: 

(i) Comparison of 'r ' s of achievement in Mathematics and cognitive sqZe for 

equivalent groups. 

The coefficient of correlation between achievement in Mathematics and 

cogmtive style obtained for the equivalent samples based on sex of the subjects 

(boys and girls) and locale of the school (urban and rural) were compared. The 

results of the test of significance of the difference between 'r' s for the sub 

samples (equivalent groups) are given in Table 3 1 . 



TABLE 31 

Data and results of test of significance of 

difference between 'r's for the relevant sub samples 

('r' of achievement in Mathematics with cognitive style) 

Note : Values of critical ratio are not significant 

S1. 
No 

1 

2 

3 

4 

The data and results summarised in table 31 shows that the obtained 

critical ratio for all the sub samples is less than 1.96. This tndicates that the 

relationship betvleen 'achievement in Mathematics' and cognitive style does 

not change according to the sex or locale. 

- 

Group pairs compared 

Urban boys 
Urban girls 

Rural boys 
Rural girls 

Urban boys 
Rural boys 

Urban girls 
Rural girls 

I 
/ Total boys 

Total girls 

Total Urban Sample 

I 

N 

167 
160 

173 
240 

167 
173 

160 
240 

340 
400 

327 
413 

r 

,1977 
.I043 

1080 
.2502 

1977 

Critical ratio 

.8777 

1.4427 

.lo67 

.I491 

.2381 

.I147 

.621 

1.7354 

1080 1 .8497 

.lo43 

.2502 
1.4577 



(ii) Comparison of 'r's of achievement in Mathematics and each of Field 

dependent Intermediate and Field independent orientations of cognitive 

style for equivalent groups. 

The coefficient of correlation between achievement in Mathematics and 

field dependent (FD) cognitive style for the equivalent samples based on sex of 

the subject (boys and girls) and locale of the subject (urban and rural) were 

compared. The results of the tests of significance of difference between 'r's for 

the sub samples are given in Table 32. 

TABLE 32 

Data and results of test of significance of difference between 'r's for the relevant 

sub samples ('r' of achievement in Mathematics with FD cognitive style. 
I I I 

1 
1 N 1 r Critical ratio 1 SI. No j Groups compared , 

1 1 1 Urban Boys 
I i Urban Girls 

2 lRuralBoys 77 ,1880 0.139 
Rural Girls 144 ' .I713 

I I 

I I I I 
I 

3 1 Urban boys 76 -.0509 1.46 
: Rural boys 77 ,1880 
I 

I 4 1 Urban girls 126 2610 0.762 I 

I Rural girls 
1 

144 , .I713 

5 , Boys 
I Girls 

6 Urban 
Rural 

* indicates significance at 0.05 level 



The data and results in table 32 shows that the obtained critical ratio for 

urban boys and urban girls is significant at 0.05 level. But the critical ratio for 

all the other sub samples is less than 1.96. This indicates that the relationship 

between achievement in Mathematics and FD cognitive style does not change 

according to the sex or locale of the subjects. 

The correlation coefficient obtained for achievement in Mathematics 

and intermediate (INT) cognitive style for the equivalent samples based on sex 

and locale of the subjects were compared. The details of the test of 

significance of difference between 'r's for the relevant sub samples are given in 

Table 33. 

TABLE 33 

Data and results of test of significance of difference between 'r's for the relevant 

sub samples ('r' of achievement in Mathematics and INT cognitive style) 

1 4  ' Urban grls -.0093 1 
i 1 Rural p i s  
I 

.39% 

i I 
I 
I 

I Totalboys I 1 3 8  1 -.0275 1 
i 
i 

1 Total girls lo9 3132 1 
I I I I I 
! I I 

S1. No. 

1 6 1 Urban sample 1 98 1 .I632 ' I I 
0.679 

1 i Rwd sample ) 149 / .0434 / 
** indicates significance at 0.0 1 level. 
* indicates significance at 0.05 level 

N Groups 
compared 

1 
; 

r 

.2569 

Rural boys -.2161 j 
I 1 

1 / UrbanBoys 
/ Urban Girls 

Critical ratio 

1.057 

2 

3 

3.8 17** Rural Boys 
Rural Girls 

Urban boys 

?: 0 0 9 3  

67 
82 

-.2161 
.3 996 

7 1 -2569 i 2.750** 



As shown in table 33, the critical ratio obtained for the comparison of 

rural boys and rural girls is significant at 0.01 level. The critical ratio obtained 

for the comparison of boys and girls is significant at 0.05 level. The obtained 

critical ratio for the comparison of urban boys and rural boys is significant at 

0.01 level. The critical ratio for the other pairs compared are not significant 

even at 0.05 level. Therefore it may be concluded that the relationship between 

achievement in Mathematics and INT cognitive style change according to the 

sex of the subjects, but it does not change according to the locale. 

The correlation coefficient obtained for achievement in Mathematics 

and field independent (FI) cognitive style for equivalent samples based on sex 

and locale of the subjects were compared. The details of the tests of 

significance of difference between 'r's for the relevant sub samples are given in 

Table 34. 



TABLE 34 

Data and results of test of significance of difference between 'r's for relevant sub 

samples ('r' of achievement in Mathematics with FI cognitive style). 

Group 
compared 

Urban Boys 
Urban Girls 

Rural Boys 
Rural Girls 

Urban boys 
Rural boys 

Urban girls 
Rural girls 

Total Boys 
Total Girls 

Urban sample 
Rural sample 

Critical ratio 

The data and results summarised in Table 34, reveals that the obtained 

critical ratio for all the pairs of sub samples is less than 1.96. This indicates 

that the relationship between achievement in Mathematics and FI cognitive 

style does not change according to the sex or locale of the subjects. 

The results of the test of significance of the difference between 'r's of 

achievement in Mathematics and each of the field dependent, intermediate'and . 



field independent orientations of cognitive style for the relevant sub samples 

are surnmarised and presented in Table 35. 

TABLE 35 

Summary of the results of test of signifmnce of the difference between 'r's 

for the relevant sub samples ('r' of achievement in Mathematics with 

FD/INT/FI cognitive styles) 

Critical ratio 

* * indicates significance at 0.0 1 level. 
* indicates significance at 0.05 level 

S1 No 

1 

2 

3 

4 

5 

i Urban sample 0.3 17 0.6'9 0.740 
Rural sample 1 I 1 I 

1 

Groups compared 

Urban boys 
U h  girls 

Rural boys 
Rural girls 

Urbanboys 
Rural boys 

Urban girls 0.762 1.776 
Rural grls 

I 

Total boys 0-549 2.319- 
Total girls 

I 

FD 

2.3 19* 

0.139 

1.460 

INT 

1.057 

3.817** 

2.750** 

FI 

0.626 

1.938 

1.135 



(iii) Comparison of 'r 's of achievement in Mathematics and level of aspiration 

for equivalent groups. 

The correlation coefficient obtained for the equivalent samples based on 

sex and locale of the subjects were compared. The data and results of the test 

of significance of difference between 'r's for the relevant sub samples are 

presented in Table 36. 

TABLE 36 

Data and results of test of significance of 

Difference between 'r's for the relevant sub samples 

('r' of achievement iu Mathematics with level of aspiration) 

S 1. I No I Group pairs compared I N 

1 Urban boys 
Urban girls 

2 Rural boys 
Rural p l s  

3 Urban boys 
Rural boys 

4 

6 Total Urban sample 1 1 TOW Rural sample 1 
** Indicates significance at 0.01 level 

Urban girls 
Rural girls 

5 

Critical ratio I 

Total boys 
Total girls 

* indicates significance at 0.05 level. 



The data and results summarised in Table 36 reveal$ that the critical 

ratio obtained for the comparison of rural boys and rural girls is significant at 

0.05 level. But the critical ratio for the sub samples urban boys and urban girls 

and total boys and total girls are not significant even at 0.05 level. Hence it 

may be concluded that the variables are similarly distributed for both boys and 

girls in the sample and the relation between the variables, achievement in 

Mathematics and level of aspiration do not change according to the sex of the 

subjects. 

The critical ratio obtained for the comparison of urban girls and rural 

grls is significant at 0.01 level. But the critical ratio for the sub samples, urban 

boys and rural boys and total urban sample and total rural sample are not 

significant even at 0.05 level. Hence it may be concluded that the variables are 

similarly distributed for both urban and rural samples, and the relation between 

the variables, achievement in Mathematics and level of aspiration do not 

change according to the locale of the subjects. 

(iv) Comparison of 'r's of achievement in Mathematics and attitude towards 

Mathematics for equivalent groups. 

The correlation coefficient obtained for the equivalent samples based on 

sex and locale of the subjects were compared. The details of the test of 

significance of difference between 'r's for the relevant sub samples are given in 

Table 37. 



TABLE 37 

Data and results of test of significance of 

difference between r's for the relevant sub samples 

('r' of achievement in Mathematics with attitude towards 

Mathematics) 

** Indicates significance at 0.01 level 
* Indicates significance at 0.05 level 

- 
S1. 
No 

1 

2 

3 

4 

5 

6 

Table 37 shows that the critical ratio obtained for the companson of 

rural boys and rural girls is significant at 0.01 level and for urban boys and 

urban grls is significant at 0.05 level. But the critical ratio obtained for the 

comparison of the total boys total girls is not significant even at 0.05 level. 

Group pairs compared 

Urban boys 
Urban girls 

Rural boys 
Rural girls 

N 

167 
160 

173 
240 

I 

3253 
.0853 

.0439 
-3210 

Urban boys 167 
Rural boys 1 173 

Critical ratio 

2.2569* 

2.8555** 

-3253 
.0439 

.0853 
2210 

.2486 

.2213 

.I927 
,2391 

Urban grls 
Rural girls 

Total boys 
Total girls 

Total Urban Sample 
Total Rural Sample 

2.6678** 

2.4003* 

.4815 

.6323 

160 
240 

340 
400 

327 
413 



The critical ratio obtained for the comparison of urban boys and rural 

boys is significant at 0.01 level and for urban girls and rural girls is significant 

at 0.05 level. But the critical ratio for total urban sample and total rural sample 

is not significant even at 0.05 level. 

(v). Comparison of 'r's of achievement in Mathematics and class room 

environment for Mathematics for equivalent groups. 

The coefficient of correlation obtained for the equivalent samples based 

on sex and local of the subjects were compared. The details of the test of 

significance of the difference between 'r's for the relevant sub samples are 

presented in Table 38. 



TABLE 38 

Data and results of test of significance of 

difference between rSs for the relevant sub samples 

(9' of achievement io Mathematics with class room environment for 

Mathematics) 

** Indicates significance at 0.01 level 

Table 38 shows that the critical ratio obtained for the cornpanson of 

urban girls and rural girls and for total urban sample and total rural sample are 

significant at 0.01 level. Therefore it may be concluded that the variables 

achievement in Mathematics and 'class room environment for Mathematics' 

are not similarly distributed for urban and ~ a l  samples. The relation between 

Critical ratio 

1.5763 

1.7014 

.5573 

2.779** 

.0675 

3.7265** 

r 

.I617 
-.0161 

.I001 

.2642 

.I61 7 

.I001 

-.0161 
-2 642 

.I473 
-1498 

.MI57 
-2716 

N 

167 
160 

1 73 
240 

167 
173 

160 
240 

340 
400 

327 
413 

No 

1 

2 

3 

4 

5 

6 

Group pain compared 

Urban boys 
Urban guls 

Rural boys 
Rural girls 

Urban boys 
Rural boys 

Urban grrls 
Rural girls 

Total boys 
Total girls 

Total Urban Sample 
Total Rural Sample 



the variables change according to the locale of the subjects. All the other 

critical ratios are not significant even at 0.05 level. This indicates that the 

relationship between achievement in Mathematics and class room environment 

for Mathematics do not change according to the sex of the subjects. 

(vi) Comparison of 'r's of achievement in Mathematics and Home 

environment for Mathematics for equivalent groups. 

The correlation coefficients obtained for the equivalent samples based 

on sex and locale of the subject were compared. The results of the test of 

significance of the difference between 'r's for the sub sample are presented in 

Table 39. 



TABLE 39 
Data and results of test of significance of 

difference between r's for the relevant sub samples 
('r' of achievement in Mathematics with home environment for 

Mathematics) 

* * Indicates significance at 0.0 1 level 

S1. 
No 

1 

2 

3 

4 

5 

6 

The data and results summarised in Table 39 reveal that the critical ratio 

obtained for the comparison of urban boys and urban girls is significant at 0.05 

level. But the critical ratio for the sub samples, rural boys versus rural girls and 

total boys versus total PIS are not significant even at 0.05 level. Hence it may 

be concluded that the variables are similarly distributed for both boys and girls 

and that the relation between achievement in Mathematics and Home 

Group pairs compared 

Urban Boys 
Urban Girls 

RuralBoys 
Rural Girls 

UrbanBoys 
Rural Boys 

Urban Girls 
Rural Girls 

Total Boys 
Total Girls 

Total Urban Sample 
Total Rural Sample 

N 

167 
160 

173 
240 

167 
173 

160 
240 

340 
400 

327 
413 

r 

.2833 

.0562 

.0053 

.0574 

.2833 

.0053 

.0562 

.0574 

.I725 
-0560 

.I180 

.I025 

Critical ratio 

2.1316* 

.4975 

2.63 13** 

.0486 

1.6471 

.2152 



Environment for Mathematics does not change according to the sex of the 

subjects. 

The critical ratio obtained for the comparison of urban boys and rural 

boys is significant at 0.01 level. But critical ratio obtained for urban girls and 

rural girls and for total urban sample and total rural sample are not significant 

even at 0.05 level. Hence it may be concluded that the relation between the 

variables, Achievement in Mathematics and Home Environment for 

Mathematics are similar for both urban and ~ a l  subjects. 

(vii) Comparison of 'r 's of achievement in Mathematics and home Practice for 

Mathematics for equivalent groups. 

The coefficients of correlation obtained for the equivalent samples based 

on sex and locale of the subjects were compared. The data and results of the 

test of significance of difference between 'r7s for the sub samples are presented 

in Table 40. 



TABLE 40 

Data and results of test of significance of 

difference between r's for the relevant sub samples 

('r' of achievement in Mathematics with home practice for 

Mathematics) 

Group pairs compared i:q 1 
2 Rural boys 1 Rural prls 

i 

1 Urban boys 
Urban girls 

I 

3 

5 I Total boys 1 Total girls 
I 

Urban boys 
Rural boys 

4 

I 
6 1 Total Urban Sample 

/ Total Rural Sample 
I 

Urban girls 
Rural grls 

Critical ratio 1 

** indicates significance at 0.01 level 
* indicates significance at 0.05 level 

As shown in Table 40, the critical ratio obtained for the cornpanson of 

'r's for the urban boys and urban grls and for nual boys and rural girls is 

significant at 0.01 level. But the critical ratio obtained for the comparison of 

total boys and total girls is not significant even at 0.05 level. 



From the correlation coefficients obtained for the equivalent$ samples 

based on locale , it was found that the critical ratio for the comparison of urban 

boys and rural boys is significant at 0.01 level, and that of urban girls and rural 

girls is significant at 0.05 level. But the critical ratio is not significant for the 

total urban sample and total rural sample. 

Conclusion of comparison of 'r's 

The relationship between 'Achievement in Mathematics' and 'Cognitive 

style and selected non-cognitive variables' taken to pairs were compared for 

the relevant sub samples based on sex and locale of the subjects. The results of 

the test of significance of the difference between 'r's for the relevant sub 

samples are sumrnarised and presented in Table 41. 



Table: 4 1 
Summary of test of significance of difference between 'r's for the relevant samples 

('r' of achievement in Mathematics with cognitive style and selected non-cognitive variables) 

SI. 
No 

( ~ I - o ~ I I ?  pail-s 
cotnpared 

I Jrbat~ Girls I60 

Kural f3oys 173 
Kural Girls 1 240 

I Jrbari Roys 
Rural Roys 

IJrhan Girls 
Kural (jirls 

Total Boys 
'I'otal Girls 

6 

Variables 

Cognitive 
style 
(C' R) 

.8777 

1.4427 

.8497 

1.4577 

.62 1 

1.7354 

* *  indicates sigtiificatice at 0.01 level 
* ltldicates sigtlilicatice at 0.05 level 

Total Ilrbnn Sample 
Total Rural Sarnple 

327 
413 

Level of 
aspiration 

(C R) 

1.7106 

2.1491* 

1.2334 

2.6918** 

.405 

.I345 

Altitude towards 
Mathematics 

(CR) 

2.2569* 

2.8555** 

2.6678** 

2.4003* 

.48 15 

,6323 

Classroom 
Environment 

(C R) 

1.5763 

1.7014 

,5573 

2.779** 

.0675 

3.7265** 

Hotne 
Environment 

(CR) 

2.13 16* 

,4975 

2.6313** 

,0486 

1.647 1 

.2 152 

Hotne 
Practice 

(CR) 

2.8122** 

1.9601 

3.0059** 

2.5461* 

1.7686 

.6054 



Predictrctron of 'Achievement in M&hem&*cs'. using selected independent 

variables. 

This part of the analysis was taken up with a view to predict the 

influence of 'cognitive style and selected non-cognitive variables' on 

'achievement in Mathematics'. Finding out the relative efficiency of a set of 

independent variables in predicting the dependent variable is significant only in 

cases where the indices of correlation between the set of independent variables 

and the dependent variables (taken in pairs) exceed 0.40 (Cohen and Manion, 

1989). This shows that relationshp is marked or substantial. Even though in 

the present study, the coefficients of correlation were found to be around 0.40, 

the investigator attempted to fmd out the relative efficiency of the selected 

independent variables by means of step wise regression by ANOVA approach. 

Step wise regression is a method of selecting the best set of regressor 

variables for a regression equation (Bandey and Shah, 1989). This method not 

only helps to select the set of variables that best predicts the criterion variable 

but also to eliminate superfluous predictor variables. It also helps to discover 

the independent variables which are related to the criterion (dependent) 

variable and to rate the independent variables in the order of their importance 

(Snedeco and Cohran, 1968). The anlysis has been done with the help of 

computer and the details of the results at each step are presented in the 

following pages. 



Step wise Regression for the selected independent variables in the 

prediction of Achievement 

Criterion variable : Achievement in Mathematics 

(Dependent variable) 

Predictor variables 1) Cognitive style 

(Independent variables) 2) Level of Aspiration 

3) Attitude towards Mathematics 

4) Class room Environment for 

Mathematics 

5) Home Environment for Mathematics 

6) Home Practice for Mathematics. 

The input data to the above analysis, namely, means and standard 

deviations (of the criterion and predictor variabies) and the conelation matrix 

of the criterion variable with the predictor variables are presented in Tables 42 

and 43 respectively. 



TABLE 42 
Means and Standard deviations of Achievement in Mathematics (criterion 

variable) and 'cognitive style and selected non-cognitive variables.' 
(Predictor variables) 

S1. No. 
I 

Variables 

Criterion Variable 

Achievement in Mathematics 
Predictor variables 

Cognitive style 

Level of Aspiration 

Attitude towards Mathematics 

Class room Environment for Mathematics 

Home Environment for Mathematics 

& 1 Home practice for Mathematics I 

Standard 
Mean 1 Deviation 

The coefiicients of correlation presented in Tables 43 indicate that the 

predictor variable. Attitude towards Mathematics (X3) has the highest 

correlation (1- .2320) with the criterion variable (y) and therefore it was 

selected to enter first in the analysis. 



'TABLE 43 
Correlation matrix of cognitive style and selected 

non-cognitive variables for the total sample (N=740) 

Variables 

Achievetnettt it1 Matl~etnatics 

C'opt~itive style 

Level of aspiratio11 

Attitude towards Matlletnatics 

C'lassrootn Environment for Mathetnatics 

1 lotne Enviror~~nent for Mathematics 

1 lotne Practice for Mathematics 



The results of the step It analysis is given in Table 44. 

TABLE 44 

Result of Step I Analysis 

Dependent variable Achievement in Mathematics 
Variable entered on Step I : Attitude towards Mathematics 

Multiple R = .23195 R ~ =  .05380 
Standard Error = 9.58454 R ~ X  I00 =5.380 
Analysis of Degree of Sum of the Mean F value 
Variance freedom squares squares 

Regression 1 3854.9502 3854.9502 41.9639 
Residual 73 8 67795.1836 91.8634 

Variable in the Equation 

Variable B SEB 
Aaitude towards Mathematics(X 169863 .026222 

Constant 20.126365 1.913419 

The results of step I analysis given in Table 44 show that the percentage 

variance accounted by the variable, attitude towards Mathematics (X in 

predicting achievement in Mathematics is 5.38. The obtained 'F' value is 

much higher than the 'F' value of the table and hence treated as significant at 

0.01 level. 

The B coefficient of the variable 'Attitude towards Mathematics', in 

developing the regression equation is 0.16986 and the standard error of B 

coefficient is 0.02622. 



The equation to the regression line in this case is written as 

Y = A+B;X3 

Using this equation it is possible to predict the criterion variable by 

knowing the predictor variable. 

A second step analysis was taken up to see whether there is any 

increment in the percentage variation accounted by the predictor variables in 

the second step analysis. 

Step I1 

In the second step the variable which contributes most to the variance of 

'Y' is selected to enter in the analysis. By examining the regression statistics 

of variables not in the equation, the next predictor variable to be entered in the 

analysis is cognitive style (X The results are shown in Table 45. 



TABLE 45 

Result of Step I1 Analysis 

Dependent variable Achievement in Mathematics 
Variable entered : Cognitive style 

Multiple R : 0.25023 
R square : 0.06262 
Standard error ; 9.54626 
Analysis of Degree of Sum of the Mean F value 
Variance freedom squares squxes 

Regression 2 4486.5161 2243.2580 24.6157 
Residual 737 67163.6177 91.131 1 

Variables in the Equation 

Variables I3 SEB 
Altitude towards Mathematics(X 3) 0.160916 0.026337 

Cognitive style (XI) 0.237501 0.09021 7 

Constant 18.879613 1.963740 

The B Coefficient of the variables X3 and XI are 0.160916 and 0.237501 

respectively. 

The regression equation can be written as 

Y = A + B 3 X 3 + B 1 X  1 

Y= 18.8796 + 0.1609 X 3 + 0.2375 X 1 

Y= 0.1609 X 3 + 0.2375 X 1 +18.8796. 



The results after step I1 show that the percentage variance has been 

raised to 6.26 from 5.3 8, the increment in percentage variance being 0.88. 

The increment in percentage variance after step I1 analysis is presented 

in Table 46. 

TABLE 46 

Increment in percentage variations after step I1 analysis 

After step 11, by entering X 3 and X 1. it is noted that M e r  addition of 

predictor variables does not contribute the percentage variation. The details 

regarding the increase in correlation and percentage variances are surnmarised 

in Table 47 

I 

I1 

TABLE 47 

Details regarding increase in correlation and percentage 

variation after step II analysis. 

Variable 
entered 

x 3 

x 1 

I 5.38 I I j X3- Attitude towards / 0.23 195 1 I 

I i 

R 

0.23 195 

0.25032 

Increase in 1 Percenf.ge ( Increase in 
variance / percentage R 

I 
1 R'XI 00 I variance 1 

I I 1 Step i Variables entered 
! I 

R 

Mathematics 

XI- Cognitive style 

Percentage 
variance 

5.38 

Increase in percentage 
Variance 

0.88 

0.25032 

6.26 I 1 

0.01 837 



The data summarised and presented in Table 47, reveals that the 

asymptote of predictive accuracy is reached using two predictive variables 

and further addition of predictor variables has not much to contribute to the 

percentage variance or to 'R' 

From the results obtained, it can be observed that, out of the six 

predictor variables two of them predict the achievement in Mathematics. They 

are given below in the order of importance 

X3- Attitude towards Mathematics 

XI - Copitive Style. 

The equation to the regression line predicting 'Achievement in 

Mathematics' by means of Xs and^XI is, 

This equation will help us to find the individual predictor values of 'Y' 

knowing the individual value of X3 and X1. 

From the equation predicting 'achievement in Mathematics', it may be 

noted that for every unit increase in X3 and X1 (attitude towards Mathematics 

and cognitive style), 'Y' (achievement in Mathematics) is increasing by 

0.1609 and 0.2375. It may also be inferred that, attitude towards Mathematics 

has the highest weight for predicting the achievement in Mathematics . Hence 

better attitude towards Mathematics and cognitive style can improve the 

achievement in Mathematics of the pupils of standard X. 



CHAPTER V 

SUMMARY, CONCLUSIONS AND SUGGESTIONS 

Restatement of the problem 
Objectives, Hypotheses, Variables 
Methodology 
Major conclusions 
Tenability of Hypotheses 
Educational implications 
Suggestions for further Research 



SUMMARY OF PROCEDURE 

CONCLUSIONS AND SUGGESTIONS 

T ~ I S  chapter gives an overview opthe summary of the procedure, the 

important findings of the study, tenability of the hypothe*,, educational 

implications and suggations for fwther research. 

&&ment of the p m b h  

The present study is entitled as CcCoguitive styie and selected nom- 

cognitive variables in relation to achievement in Mathematics of pupils of 

standard X". 

Objectives ofthe study 

I. To h d  the extent of relationship beheen achievement in Mathematics and 

each of the selected independent variables for the whole sample and 

relevant sub samples. 

II. To examine whether equivalent correlations obtained for achievement in 

Mahnmiics with (i) cognitive style (ii) each of Field Dependent (FD), 

Intermediate (INT) and Field Independent (FI) orientations of cognitive 

style and (iii) selected non- cognitive variables for, sex groups (boyslgirls) 

and locale ( w b h a l ) ,  differ sidcantly.  

m. To predict 'achievement in Mathematics' using a few selected indewndent 

variables, by means of step wise remion ,  by ANOVA approach. 



Hypothesis of the study 

I. There will be significant and positive relationship between achievement in 

Mathematics and each of the selected independent variables for the whole 

sample and relevant sub samples. 

II. There will be significant differences in the correlation between achievement 

in Mathematics and (i) cognitive style (ii) each of Field Dependent (FD), 

Intermediate (INT) and Filed Independent (FI) orientations of cognitive 

style and (iii) selected non-cognitive variables for, sex groups (boyslgirls) 

and locale (urban/mral). 

m. Achievement in Mathematics can be predicted with the help of a few 

selected independent variables. 

Variables of the study 

(a) Dependent vananable 

Achievement in Mathematics 

(b) Independent variable 

I .  Cognitive style 

2. Level of aspiration 

3. Attitude t o ~ a r d s  Mathematics 

4. Class room environment for Mathematics 

5. Home environment for Mathematics 

6. Home practice for Mathematics 



Methodology 

Sample 

The study was conducted on a representative sample of 740 students of 

standard X, selected by proportionate stratified sampling method. While 

selecting the sample, due weightage was given to the sex, locale, type of 

management and efficiency level of schools. The sample covered three 

educational districts of Kottayam revenue district of Kerala state. 

Tools 

The dependent and independent variables were measured using 

standardised tests of acceptable validity and reliability. 

The tools used are, 

(1) Achievement test in Mathematics for standard X 

(2) Group Embedded FiguresTest 

(3) Letter Cancellation Test 

(4) Scale of attitude towards Mathematics 

( 5 )  Class room Environment Inventory for Mathematics 

(6) Home environment Inventory for Mathematics 

(7) Home Practice Inventory for Mathematics 

Of the above seven tools, Group Embedded F i p  Test developed by 

Oltman et al. (1 971). Letter Cancellation Test by B. C. Muthayya (1 960) were 

adapted. The remaining five tools, viz. Achievement Test in Mathematics for 

standard X, Scale of Attitude towards Mathematics, Class room Environment 

Inventory for Mathematics, Home Environment Inventory for Mathematics-and 

Home Practice Inventory for Mathematics were constructed and standardised 



by the investigator, in collaboration with her supervising teacher, Santhamma 

Raj u.. 

Statistical techniques 

The following statistical techniques were used for the analysis of the 

data 

(i) Pearson's Product Moment correlation coefficient 

(ii) Fisher's test of significance for correlation coefficient 

(iii) Shared variance of correlated variables 

(iv) Test of significance of difference between correlations 

(v) Step wise regression by ANOVA approach. 

UA JOR CONCLUSIONS 

The major findings emerged from the three types of analysis of the study 

viz; the correlational analysis, test of significance of difference between 

correlations and step wise regression analysis are surnmarised and given 

below: 

I. CorreCational analysis 

The relationship between Achievement in Mathematics and each of the 

selected independent variables was studied for the whole sample and the 

relevant sub samples. 

(i) Whole sample 

The relationship between achievement in Mathematics and the 

independent variables under study was significant and positive except for level 

of aspiration. Level of aspiration is not significantly correlated 'with 



Achievement in Mathematics. The correlations are given below in the 

descending order of magnitude of correlation coefficient. 

Attitude towards Mathematics r = 0.2320 

Class room environment for Mathematics r=0.1388 

Copitive style r = 0.1230 

Home practice for Mathematics r=0.1180 

Home environment for Mathematics r = 0.1 120 

Level of aspiration r =  -0.011 

The study helps to explore the extent of influence that the selected 

independent variables have on 'achievement in Mathematics'. Using the 

correlations for nine sub samples it is possible to make a r&ng of the 

variables according to the extent of relationship of the total sample by noting 

the magnitude of 'r" and the verbal illustration. Variables ranked in the 

descending order of importance is presented %low: 

Attitude towards Mathematics 

Class room Environment for Mathematics 

Cognitive style 

Home practice for Mathematics 

Home environment for Mathematics 

Level of aspiration 

The results reveal that, of the six independent variables selected for the 

study, 'attitude tourards Mathematics' influences the academic achievement of 

the pupils maximum. The value of 'r' ranged from 0.0439 to 0.3253 for the 

given nine sub samples studied. Classroom environment for Mathematics, 

cognitive stylej home practice for Mathematics and home environment for 

Mathematics also influence the academic achievement of the pupils. 



The least influencing factor affecting 'achievement in Mathematics' of 

pupils in the sample was found to be level of aspiration. It indicates that 

whatever may be the level of aspiration, they have only little influence on the 

achievement of pupils. 

(ii) Boys 

In the case of boys, each of the sekcted independent variables; cognitive 

style, attitude towards Mathematics, class room environment for Mathematics, 

home environment for Mathematics and home practice for Mathematics have 

signdjcant relationship with achievement in Mathematics. Level of aspiration 

has no significant relationship with achievement in Mathematics, for boys. The 

ranking of the variables according to the extent of relationship with 

achievement in Mathematics, by noting the magnitude of 'r' and the verbal 

illustration is presented below: 

A w e  towards Mathematics r =  0.2486 

Home environment ffor Mathematics r =  0.1725 

Class room environment for Mathematics r =  0.1473 

Home pract~ce for Mathematics r = ' 0.1384 

Cognitive style r =  0.1067 

Level of aspiration r =  -0.0016 

For wls, out of the six independent variables, cognitive style, attitude 

towards Mathematics, class room environment for Mathematics and home 

practice for Mathematics show significant relationship with achievement in 

Mathematics. Level of aspiration and home environment for Mathematics have 



no significant relationship with achievement in Mathematics. The correlations 

are given below in the descending order of magnitude of 'r's 

Attitude towards Mathematics r =  0.3132 

Class room environment for Mathematics r =  0.1498 

Cognitive style r = 0.1491 

Home practice for Mathematics r = 0.0997 

Home environment for Mathematics r = 0.0560 

Level of aspiration r = -0.0291 

(iv) Urban sample 

In the case of urban sample, cognitive style, attitude towards 

Mathematics and home environment for Mathematics show significant and 

positive relationship with achievement in Mathematics. The other three 

variables, viz: class room environment for Mathematics, home practice for 

Mathematics and level of aspiration have no significant relationship with 

achievement in Mathematics. The correlations are given Mow in the 

descending order of magnitude of 'r's 

Cognitive style r = 0.238 1 

Attitude towards Mathematics r = 0.1927 

Home environment for Mathematics r=0.1180 

Home practice for Mathematics r = 0.0495 

Class room environment for Mathematics r = 0.0057 

Level of aspiration r = 0.0050 

(v) Rum1 sample 

For rural sample, cognitive style, attitude towards Mathematics, class 

room environment for Mathematics and home environment for Mathematics 



show significant and positive relationship with achievement in Mathematics. 

Home practice for Mathematics and level of aspiration have no significant 

relabonship with achievement in Mathematics. The correlations are given 

below in the descending order of magnitude of 'r7s 

Class room environment for Mathematics r = 0.2716 

Attitude towards Mathematics r = 0.2391 

Cognitive style r ~ 0 . 1 1 4 7  

Home environment for Mathematics r = 0.1025 

Home practice for Mathematics r = 0.0926 

Level of aspiration r = -0.0057 

(vi) Urban boys 

In the case of urban boys, all the selected independent variables,' except 

level of aspiration show significant and positive relationship with achievement 

in Mathematics. The relationship of level of aspiration with achievement in 

Mathematics is not significant. The correlations are given below in the 

descending order of r rq i tude  of 'r7s 

Attitude towards Mathematics r = 0.3253 

Home environment for Mathematics r = 0.2833 

Home practice for Mathematics r = 0.2326 

Cognitive style r = 0.1977 

Class room environment for Mathematics r =  0.1617 

Level of aspiration r =  -0.0441 

(vii) Urban girls 

For urban girls, none of the independent variables have significant 

relationship with achievement in Mathematics. The correlations obtained for 



all the variables are 'indifferent' or 'negligible', varying from 0.1452 to 

- 0.0 16 1. The highest percentage variance is with level of aspiration. 

(viii) Rural bqys 

The relationship between achievement in Mathematics and each of the 

six Independent variables under study were found to be not significant for rural 

boys. The correlations obtained are all 'negligible' or 'indifferent,' varying 

from 0.1080 to 0.0053. The highest percentage variance is with cognitive style. 

(ix) Rural girls 

In the case of rural girls, out of the six selected independent variables, 

cognitive style, attitude towards Mathematics, class room environment for 

Mathematics and home practice for Mathematics show significant and positive 

relationship with achievement in Mathematics. Level of aspiration and home 

environment for Mathematics have no significant influence on achievement in 

Mathematics. The correlations of achevement in Mathematics with each of the 

independent variables are given below in the descending order of magnitude of 
L 7 r S. 

Attitude towards Mathematics r = 0.3210 

Class room environment for Mathematics r = 0.2642 

Cognitive style r = 0.2502 

Home practice for Mathematics r = 0.1827 

Level of aspiration r = -0.1281 

Home environment for Mathematics r = 0.0574 



IL Test of sigmy~ance of the ciifference between correlations 

(i) Comparison of 'r S with respect to the sex groups 

The correlations between achievement in Mathematics and each of the 

selected independent variables based on sex, viz: boys and girls, urban boys 

and urban girls, rural boys and rural girls were compared and no significant sex 

difference was found. 

(ii) Comparison of 'r 's with respect to the urban-rural groups 

The correlations between achievement in Mathematics and each of the 

selected independent variables based on locale, viz; urban and nxal, h a n  boys 

and rural boys, urban grls and rural girls were compared. No significant urban- 

rural difference was noticed in the correlation between achievement in 

Mathematics and each of the independent variables, viz; cognitive style, level 

of aspiration, attitude towards Mathematics, home environment for 

Mathematics and home practice for Mathematics. But urtan-rural dfference 

was significant for the correlation of achievement in Mathematics with class 

room environment. 

IIL PretWors of achievertent in M a t b m u h  from the selected Mkpendent 

Step wise regression analysis by ANOVA approach was done for 

predicting 'Achievement in Mathematics' using a group of selected 

independent variables for the whole sample (N=740). 



Pearson's correlation coefficient (r) of six selected independent 

variables with 'achievement in Mathematics' are as follows 

Cognitive style (XI> r=0.1230 

Level of aspiration (x2) r = -0.0110 

Attitude towards Mathematics (x3> r = 02320 

Class room environment for Mathematics (&) r = 0.1388 

Home environment for Mathematics (X5) r =  0.1120 

Home practice for Mathematics (&) r = 0.1 180 

Details regarding increase in percentage variation of the independent 

variables are given below: 

Percentage Increment in 
Tndepzndent Increment 

Step R variation 
variables F n t a g e  

in R 
(R'X I 00) variation 

Mathematics (X3 ) 
0.88 .O 1837 

II Co-enitive style (XI) -25032 6.26 

When the predictor variable, Attitude towards Mathematics (X3) was 

introduced first, the percentage variance was found to be 5.38. When cognitive 

style (X was combined with Attitude towards Mathematics (X3 ) an 

increment in percentage variance was found to be 0.88 and increment in R of 

0.01 837. The value being negligible fUrther addition of predictor variables was 

S t ~ ~ p e d -  



From the obtained results it can be observed that, out of the six predictor 

variables, two of them predict the 'achievement in Mathematics'. They are 

1. Attitude towards Mathematics 

2. Cognitive style 

Equation to the regression line to predict achievement in Mathematics by 

means of X3 and XI is , 

TENABILITY OF HYPOTHESES 

The tenability of the hypotheses set for the study are examined in the 

light of the findings. 

I. The First hypothesis states that "there will be significant and positive 

relationship between achievement in Mathematics and each of the selected 

independent variables for the whole sample and relevant sub samplesn. The 

findings reveal that, there exlsts sipficant and positive relationship 

between 'achievement in Mathematics' and each of the selected 

independent variables for the whole sample and for the sub sample-boys, 

except for level of aspiration. In the case of girls, there exists significant and 

positive relationship between 'achievement in MPbhematics' and each of the 

selected independent variables except for level of aspiration and home 

environment for Mathematics. 

For urban sample, achievement in Mathematics has significant and 

positive relationship with cogmtive style, attitude towards Mathematics 

and home environment for Mathematics. In the case of rural sample, there 

exists significant and positive relationship between achievement in 



Mathematics and each of the independent variables except for level of 

aspiration and home practice for Mathematics. Thus majority of the 

relations are significant and hypothesis I is substantiated to a great extent. 

II. The second hypothesis states that "there will be significant differences in 

the correlation between achievement in Mathematics and (i) co_gllltive style 

(ii) each of field dependent, intermediate and field independent orientations 

of cognitive style and (iii) selected non-cognitive variables for, sex groups 

and locale". 

The analysis revealed that, no significant sex difference or urban- 

rural difference exists in the correlations between zchievement in 

Mathematics and cognitive style. Also it was found that the difference in 

the correlations of achievement in Mathematics with Field dependent and 

Field independent cognitive styles are not significant for sex groups or 

locale groups. No sigdicant urban-rural difference was found for the 

correlations of achievement in Mathematics and Intermediate cognitive 

style. But there exists significant sex difference in the correlations between 

achievement in Mathematics and intermediate cognitive style. 

The study found no significant sex difference in the correlations 

b e e n  achevememt in Mathematics and each of the selected non- 

cognitive variables. Also it was found that no significant urban-& 

difference exists in the correlations between achievement in Mathematics 

and each of the selected noncognitive variables except for class room 

environment for Mathematics. Hence it can be concluded that the second 

h-ypothesis is not substantiated. 



ID. The third hypothesis states that "Achievement in Mathematics can be 

predicted with the help of a few selected independent variables". Findings 

reveal that, out of the six independent variables selected for the study two 

variables viz; attitude towards Mathematics and cognitive style are capable 

of predicting the achievement in Mathematics. This indicates that the third 

hypothesis is partially substantiated. 

EDUCA TZONAL IMPLZCA TZONS 

Practical suggestions offered on the basis of the conclusions derived 

from the study could be used to improve or rather modify the current practices. 

Some of the suggestions for improving certain existing procedures are given 

below: 

I. The study revealed the close association of cognitive style and different 

non-cognitive factors viz; attitude towards hhthematics, classroom 

environment for Mathematics, home environment for Mathematics and 

home practice for Mathematics with achievement in Mathematics. Hence 

the teachers must be aware of these relationships while designing the 

learning experiences and evaluation techniques. The parents' role also is 

very crucial in the child's development. They should provide their children 

with a conducive home environment to bloom their abilities. They should 

create an atmosphere of systematic study habits and provide them with 

necessary learning facilities. Some of the specific implications of the 

findings are as belows: 

The significant and positive correlation between achievement in 

Mathematics and cognitive style, implies that cognitive style dluences the 

academic achievement in Mathematics. The higher the socre in cognitive 

style, the better will be the achievement in Mathematics of the students. 

Therefore the teachers should learn to recognise and respect the different 



cognitive style orientations to build on students strengths and to avoid 

letting stylistic differences leading to discriminatory practices- on 

personality clashes. Teachers should be able to identify students' 

learning styles by observing and interacting with them and develop 

instructional strategies for the different cognitive style groups. 

The present study has revealed that there is positive and significant 

correlation between achievement in Mathematics and attitude towards the 

subject. A positive attitude towards Mathematics is usually evident in the 

students, who are interested in solving Mathematical problems and who 

eagerly wait for the Mathematics class. These students always prefer to 

solve problems without the help of the teacher and they are also interested 

in reading books on Mathematics related topics and they even collect and 

keep cuttings of interesting problems and their solutions, puzzles etc. 

A positive attitude towards Mathematics in students can be 

developed by encouragmg them to discuss various problems with their 

peers. As is evident &om the present study, interest in learning 

Mathematics can be developed in students by encouraging them to read the 

interesting articles about Mathematics published in various newspapers, 

journals, magazines etc. They can also be encouraged to collect paper cuts 

regarding easy solutions to different problems, draw and colour geometric 

figures etc. All these can be effective in developing a positive attitude 

towards Mathematics which is a necessary component for the achievement 

in the subject as is evident &om the present study. 

The study has also revealed that the role of the teacher is very 

significant in making the learning process a success. The teacher who 

checks the previous knowledge of the students and imparts it to those who 

lack it before starting a new lesson contributes tremendously for the 



success of a Mathematics lesson. The students understand better and grasp 

the matter taught when they are made to think what, how and why- while 

solving problems in Mathematics. The class tests after the completion of 

each unit is helpful in fixing the ideas in mind. The teacher should make 

sure that each student comes to know about the mistakes committed by 

himlher so that they can avoid the same mistakes in future. 

The equipment5 in the class room should be sufficient and also there 

should be s&cient models and other apparatus needed for Mathematics 

lessons. There should be a good library with books that make Mathematics 

learning interesting. Students should be encouraged in taking good books 

from library and also to watch quiz programmes and other Mathematics 

programmes that come in T.V, Radio etc. 

A Mathematics club can be formated in the school and other co- 

curricular activities related to Mathematics can be conducted. The students 

should be encouraged to partxipate actively in the programmes like 

Mathematics exhibitions, quiz, seminars, discussions etc. All these have 

been found to have a positive influence on learning of Mathematics. 

Above all, the teacher's attitude towards each student also has a role in 

making Mathematics learning easy and effective. Hence the teacher should 

always encourage students who come up with different ways of solving 

problems, he should take care that he never discowage any student even 

when he comes up with wrong answers. 

The involvement of the teacher in the class room and his personal 

interest in all curricular and cocurricular activities related to Mathematics 

will encourage the students to learn Mathematics more effectively. 

As the learning of the child is very much related to the home 

environment, the parents and other members of the family should create an 



II. 

atmosphere of encouragement and approval at home and children should be 

appreciated for their successll activities. Parents can give training to their 

children to do independent work and provide them with magazines, 

journals, books, etc. Children should be encouraged for the maximum 

utilisation of Mathematics programmes in television and radio. Parents 

should find time and effort to clear children's doubts in Mathematics and 

discuss recent developments in Mathematics. Parents who are busy and 

those who are unable to help their children may seek help from others if 

their children's achievement is low. If necessary, tuitions should be 

arranged. Parents should call on teachers concerned, at least cnce in a term 

to enquire about their children's progress in studies. They should see that 

the instructions of the teachers regarding the child's development in 

learning are put into practice. 

The amount of practice done at home after the class hours is yet 

another factor that contributes to f i e  achievement in Mathematics, as is 

shown by the present study. Apart from other aspects of home 

environment, the facilities for study is very important. A systematic study 

is necessary for achievement in Mathematics. A systematic study habit 

involves following a fixed time table which sets apart time for each 

subject, taking down important points while studying discussing doubts 

with others and getting it clarified. Repeating and memorising equations, 

formulae etc., repeatedly working out difficult problems, doing exercises 

~ v e n  at the end of each lesson are very helphl for students to ensure better - 
performance in Mathematics. All these have to be done at home, preferably 

under the supervision and guidance of parents and elders and this in turn 

will help each student to be successful in the learning of Mathematics. 

The study revealed that no significant sex difference exists in the 

relationship between achievement in Mathematics and each of the selected 



variables viz, cognitive style, level of aspiration, attitude towards 

Mathematics, class room environment for Mathematics, home environment 

for Mathematics and home practice for mathematics. Also no significant 

urban-rural difference was found in the relationship between achievement in 

Mathematics and each of these selected variables except for class room 

environment for Mathematics. This demands that every child irrespective 

of sex or locale should be helped to enjoy achievement related factors. 

Parents and teachers can do a lot to maximise the Influence of these factors. 

The present study is pointed to those teachers, parents and 

educational planners who unscientifically believe that the boys are better 

achievers, develop better attitude towards Mathematics and enjoy stable 

styles of thinlung and perceiving than girls, that, they should not 

discriminate between the two sexes while alloting educational facilities. 

The study indicated that the relationship between achievement in 

Mathematics and classroom environment for mathematics change 

according to the locality. So the teachers, parents, curricularn constructors, 

educational planners and all those who are concerned with the education of 

the children must be aware of the urban-rural difference while designing 

the instructional strategies. Exposure programmes related to the learning 

of Mathematics viz; Mathematics exhibitions, fieid trips to important 

centres of Mathematical importance, partxipation in quiz programmes, 

seminars etc. must be planned and arranged in view of the locality of the 

school and the facilities there of. 

111. The present study revealed that attitude towards Mathematics and 

cognitive style are predicton of achievement in Mathematics. Thus it is 

obvious that these variables have considerable influence over achievement . 

in Mathematics. Hence in trylng to develop achievement in Mathematics 



either as an objective of Mathematics teaching or as general objective of 

instruction, it is essential that the teacher should give due importance to 

these variables. 

As is revealed from the study, measures should be taken to develop 

positive attitude among students in the learning of Mathematics, as it is one 

of the major contributing facto~towards the achievement of mathematics. 

There should be properly trained teachers and there should be sufficient 

amenities in the classrooms, as these also influence the students' learning 

of Mathematics. Parents also should be made aware of their role in 

determining high achievement of their children and they should actively 

participate and contribute to their children's achievement. If proper 

attention is given to all these aspects, students in future will defmitely 

become successful in the learning of, and achevement in Mathematics. 

SUGGBTIONS FOR FURTHER REEEARCH 

The present study has been limited to some selected variables and 

educational levels and as such the full implications of the study can be 

understood only if it is supplemented by other studies which would make its 

meaning more clear. The investigator would like to suggest the following areas 

for W e r  research. 

1. The relationship investigated in the present study may be extended to other 

subject areas, like science, social science and languages. 

2. Study can be conducted to identifi the predictor variables of achievement in 

Mathematics of different educational levels such as primary, secondary and 

higher secondary education. 



3. Factorial comparison of 'achievement in Mathematics' with different 

dimensions of relevant cognitive and non-cognitive factors with a view to 

obtain a broad picture of the factors which determine achievement in 

Mathematics. 

4. A study can be conducted to investigate the effect of learning environment 

and socio-economic status on achievement in Mathematics. 

5. A study can be conducted to identi@ the cognitive, affective and 

enyironmental correlates of attitude towards Mathematics. 

6. The present study can be extended using more cognitive and non-cognitive 

variables. 

7. The study can be replicated by talung other independent variables and 

different social groups. 

8. Replication of the study on the Tribal and Non-tribal pupils of secondary 

schools. 
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$3.  'n' ~ a l o s r n a a s  mayl&mmmml 'x' (io n g m l m m m ~ o s  mjae, 'y' mje mumo8 mrmdm 

Y ' 
. 

, Y  , y + x. Y-x 
(a) X +  - (b) x - - (c)-i (dl- 

n n n n 

, - 
(d) 20 

55. log P = 2.3701 og)teJIU8 log fi ddaal. mjqmami ,q& 
- - 

(a) 0.79003 '(b) 1 .I233 (c) 1.79003 (d) 1.4567 

SECTION C 
56. y - 2x2 - I n~~~mrailot.ql x = 0 ~ A J ~ ~ M ~ ~  c ~ l e ~  

(c) 3 (d) -3 (a) 1 (b) - 1 , 

57. hmj n ~ m m m r n 0 ~ ) ~ m l o e J  oUqcn'mmloer m.cnmgos m p  10 go cnjmmnoer. 16 po 
mwd m m m d h J d  nglmj? 

(n) x 2 -  lox+ 1 6 0  ' ( b ) x 2 + 1 0 x + 1 6 = 0  



/ (a) 16 (h) - 0 (c) 6 (d) -6 

I 1 j 
slmd G.P. wjos . ~ ~ ~ m ~ t ~ m ~ j ~  r n ~ m ~ ) r n ~ a q ~  ,-~rm~d rmum-&m0 0.01, 0.00001 SCUW~~". 

(a) 100 (b) 1 0  (c) 1 (d) 0.1 

A (*U oq r r u r n ~ ~ m ~ m q ~ r , ~ l ~ r m ~ o ~  nadmlqsurnd aoom3m20 nume~a~mlamm(~~1mm~3sm' .  a q  - 
nadmrmmIog m19. x ctn mpod mmloq ~~m*ml  a i m ?  

1 .  Js 1 
(a) 2x cm. (b) - - x cm. (c) - x cm. (d) 

2 yi " "' 2 
63 em2 a n e g ~ ~ n m ~ ~  LPSQ = 1 15 O WJO lagwd qmos a s l d m l ~ ~ o ~ w l ~  

-0 
~ @ C U ~ ~ W I ~ I ~ ~ ~ ) J O  PSQ 9 

(a) 245' (b) 230" (c) 1 30° (d) 65' - ep GI?. 

C 0 Q&JLCDIZK)W OJ&&J)~?SW (1;ydWJ6(b& 
mmmpm3 PA, PB. L APB = 70' A 

m q , a ~ d  L ACB wjas m g &  

(a) 1 406 (b) 1 10' (c) 70' (d) 55' 
. 

1 
I.'J - 

('0s 40 cdim" m ~ ~ a m a m i  nglmr"? 
. 

(a) Sin 50 (b) Cosec 50 (c) Sec 50 id) COS SO 

---- cdid cm~~~rncrumi 
1 -+-tan2 A .  

I (a) cot A (h) tan A (c) tan2A (d) 1 

(a) 44.68 (b) 45132 (c) 32.45 (dj31.55 I 

, 
G.1 1994-d mmlw~os mla 1986 o ~ d a $ ?  2 msm6 a ~ w d  m 3 o ~ ~ m ' m l ~ ~ m w l d  ~qjm3wIml 

I 

(a) 500 (b) 100 (c) 200 (d) 400 I 

I 'V, - 
I 



GR 24 m f l ~ ~ a , a ~  n m j  .acrqsjd namloa sroggja,aos amo 
(a) '24 (b) 8 (c) 6 (d) 3 . I 

7 ' 0 2  m ~ m q ~ d l ~ m ~ o s  m,mqo ermmqo ma" wsw3m1 mdno1y.d ngo* a m  msmmzl 

mdnolm~,i 

' (a) 2 (b) 3 (c) 5 (d) 8 

-7c I 1 m d  + 34 md d rmmmmw hohol myornod amit 

(a) 6 (b) 19 (c) 25 (d) 45 . 

7 1 .  x2 + 1 Ox + k = 0 am mxaaapmlsra qegcnmrmu,Iopl amorno 4 maw& qqcncm0 a&? 

(a) (4,141 (b) (49-14) ( - 4 , - 2  (d) {4,10) 

-77 nq m ~ l ~ l o ~ ' J ~ m ~ o ~  M g q o  ml@. dbJ~?;ls~(~bo X'+ 5. 9 2  ~ C r n & ( n  X, 2~ - 5.  @ej,ld 

m ~ o l ~ o m ~ s j m I m 1 ~ ~ m w l m B  m m b  ,,gjd? 

(a)2x2+ 15 x + 5 0 = O  (b) x2-3Ox-0 
(c) 2x2 - 15x = 0 (d) 2x1 - 1 Sx -50 = 0 

(a) x-4 0>) x + 3 (c) x - 5 (d) x + 4 

nq A.P. mans n-Jo 0. 2n -)5 *mad mm1oe1 ~ y M m  d n m a o s ' m ~ &  qd? 

(a)120 (b)380 (c)q5 (d)325 1 

I I 

P 

, 
(a) 80° (b) 100° (c) 260° (d) 280' 

7~ . PA, PB amla a&immw qmm16)rl) qydmo~aowsmumd a&qma. OA =.5 cm., 
OP = 13 cm lmsmod dmjdqr* o@B q a s  aiq7dqp. 

(a) 60 cm2 (b) 65 cm2 (c) 78 cm2 (d) 30, .cm2 

I r A PQR d PR = 40 cm, QR = 35 cm, LR = 30°. A PQRoq nlQ7dwo 

(a) 700 cm2 (b) 671 cm2 (c) 350 cm2 (d) 16.00 cm3 

?a m~ocoom~s~m101m~mrnlmB ~ d o q f  amcncP')cmmd 

' 1  1' 

- lob 24 + log 75 - log 101 6 m~qma~mie 
2 

75 
(a) d- (b) d-? (c) - (dl ' , 24 x75 

2x101 - 101 2 x 1 0 1  . , 



79. 1 1 10 ma6 rri mmrnmlu, nJ~Jm~ci.gom m ~ a r n o d  ng)tm'? 

(;I) 24 mmml (11) 20 msmi (c) 14 msndi (d) 140 m a d  

80. dt>~oo 4*~6and 15 n@dhan,~mfirgammm&8 mlcarann~~lmld36)~m~. 633Qm n.~&mrmrmmIe~~. m d m j  
o m ~ ~ q d ~ r a m m ,  n g m m l d  p m d c s m m o d  10 qgmd mcu?&qm". ng)ghO @ @ Q ~ J  

n r ~ ~ ~ l d  75 na.s,jannd p o m m l d  g g q o  Qoarncrvam a~mrmmld n6)im ~ q m d  
pm3wIra?m~,? 

(a) 225 (b) 2 15 (c) 150 (d) 90 

(a) 4500 n (b) 2250 n: (c) 1 125 x (d) 450 x t 

SECTION D 

84. @mi' oumcuJ&pm@os l ( ~ 3 n D Y  amd~(IW x2= 4h - 3 n~)m c r u a i m & ~ d a ~  q q m m o  &be? 

(a) y = x2; y = 4x + 3 (b) y = x2; y = 4x 

(c) y = x2; y = 4x - 3 (d) y = 2x2; y = 8x - 3 
85. P(x) am, a n l ~ ~ l u m m i l a m  x + 1 a&~sm'  nncb14oM ml%g?, 7 go x - 2 smm" nnol=,~od 

dq. 19 BO &%a. ng)mlmS P(x) am c ru .mmol~  mnnoacsam~s~rmtnlolao~m, idq3mcn&2Id 
r n c b l ~ m i '  @&? 

(a) P(l) = 0; P(-2) = 0 (b)P(-1)=7;P(2)=19 . 
(c) P(-1) = 0; P(-2) = 0 (d) P(l) =7; P(2) = 19 

86. b2 = ac m a , ~ m ~ a I c o m m , l q ~  qmi' o u , q ~ q o s m '  a,b,c.' abc = 27 ,g)e3nd b q a s  clna 

( 1 ) 9 *  w . 2 7  ( 4 7  , ( d ) 3 .  . .  

87. ~ ~ I ~ W O U M ~ ~ I S ) ~  ~ n l m l m & c ~ l ( ~ ; a l d ~ ~  120 cmZ. m d a m  q o l d  cam" m d n o o m p m  - 
-. 

~ o m l w d  6330(~3Cm10gw~. ~nlcbImaal(~;a7dqsmnn r r u ~ ~ l ~ l l s o ~ m ,  w o q  ng)mi'? 

(a) 40 (b) 60 (c) 80 (d) 90 



AB m~mnnmmilo$ qscruc~g. 0 m p r m a ~ ~ c o ~ ~  ma,hj 
m. LOBC = 70' n m d d  A= wI'wI mpcj 
a&? 

(a) 70° (b) 11 00 . (c) 140" (d) 220° 

HO. 20cm. ma,mm~w am1 m~rmmmnilm3 mmaijmowm, 4 g w 0  m d w  m m l a g  m?a0 

(a) 20cm. (b) 30cm. (c) 40cm (d) 80cm. 

90. aamd.  A wjos m a 6  On mjmm8 90°a~om mdno lmjcdd  Sin Abjas d m  

(a) o m  (b) mdnolmjmj (c) mgo mmjdgj (d) mlwwlmjcu3d m~lmjdhalg 

91. log m 2  o q  d m  a , m j 9 s l m l  ng)gnpo me14 m m ~ ~ .  

(a) log (a x b) = log a + log b ' (b) log a/b = log a - log b ' 

a x b  
. (c) log am - mlog a (d) log - - -loga+logb-laic 

' C 

92. 4* l m d  = 12 1 dzlmrrfi ng)&?d X 0g (YIQI mh3cLgrnf6 @mi? - .  
(a) 0 (6) 1 (c) 2 (dl 4 

(0 m a s m ~ 4  (ii) a,b ng)milmlm~d mfl,~,mlmj~ 
a t b  

( i i i )  A = - hama n i l s lmp (iv) A ne)9jmjh (v) m l q m ~ i  
2 

glr, crfidagmarmua r r u ~ d I ~ l m 2 m  kl3Jw 

(a) om2 rrunrnl\&o@ nnommal~~ onlgjm,jb (b) 0-2 ( T U O ~ ~ A ~ J O S  mq,. ~mm3mjmj. . , 
(c) m a q  cru0o.p,&,gj,ps m~&&wmmomjq (d) a r n d ~ o m m  acmjrng. 

94. amj G.P. wjos n30 CL)BO 5 x (312) ":2 a~md (n + 2)- 30 ~ J B O  

(a) 5.x (312)" (b) 5 x (312) n-4 (c) 52 x (312) (''4 (d) 5 x (312) n+2 

95. amj q o l a l d  'x' ngcajamd p d .  ammo d ~ r n ~ d m j ~  mgjmrud&jo nnn-6mnomo mru8dhjmj. 

(am3u8d am1mmS mim.) ngm~n~~1mm20s n e ) q q O  nnn;a)mmmaas o g ) ~ .  (y) . 
m m l e y ~  mmoo "g)rnrm,? 

(a) x2 + x = 2 (b) x2 = 2y (c) x2 -x.= 2y (d) x2 - x = -2y . 

(a) 6 (b) -6 (c) 30 (d) -30 

' (a) 2: 1 (b) l :2  (c) 1:l $&(d)  1:3* . 

. ,, 
a"  . X - )  A - 7  



99. AB, AC ,gp-ri1m ~~~=~nrsang3w rn3smgd3,a0 0 cu~rmmaa,imqo cmgbjrrq.  P,Q ng)dw AB, AC 
nmmlruwjos mno~6nflm~mg~m". dmjdnjmo APOQ acaj dmjcamm". ne)& a m @ l d m ~ m l m ~ ~  
~ @ g n g ~  ~ d n n m w  mnnlam6p A 

A 

(a) m j q d g j q m  snnm-q&ua 
. (b) mmj ~ m m m j ) o q  a&immldmlmijo mmlacQ) hcaj m 3 m l a e ~ c r v ' a ~ ~  aomo mm1am 

0 B j u ) o  6 ) d g J o  

(c) mcaj ymmlacq)  aa,imng. aca1ac.q) emj m3mloq? mnu~mimjng~ p d s a o r n m  ,acorn 
susmoo msmlm' eJo6nJmcnnmlmjo. 

(d) 0% am- susmudac.q) rn+pdrnj mmilam cam" mjqmcnm@oad cule~laojmj. 

tan x 
100. = 1 cmg&d ; o q  cula , 

cot 25 

(a) 25 (b) 45 (c) 75 (d) 65'1' 

10l.Aurnmmild 'S' &seil& cna~cami$cald)6))m, mcaj db,-#qo 'L' 300 ~$?d pmcaqm m q  661f ' 

nnlr>m'oq. ag&d R3cnq0 (~lpm". 6)6)@1~nnlr>m16)(1s q&gld  ml(IWm~(m am& &ad lo0 
&l#amohld msmjmq. oaa~nnamld  m lq .  &~e i l ae rdmjw  miao 'x' aqsmlg3mca8 
m o o o m o q m r a , i I & ~ ~ l d  wcabad.  

102. ~ v o ~ ~ s ~ m I m 1 ~ j m ~ ~ a l d  LCM (x-4)2 (~lpalcalm~mna,~ 
, 

pdlas ng)CP3Msm' & 6 1 1 3 j d S ? ~ ~ ~ c m ' ?  mj 0d3mmloc.q) (~9l;do a 

aasmlag q o *  nB)mom am~r~ls?m30p v = 113 7t 9h am, ~ J ~ C U ~ ~ J O  ~n1acorJcnl4J. 
pdd cmpam~mw ws&ma@cup o&thomlac.q) mrgcpng~ @wmqo 
pa m m l ~ a m o ?  ~ R ) O  mmil~jlg 
(~lp00 ng)mom &mj~ ls lmo0? c y m q ~ d & a j ~ s  .-~~sculcl ;a?d~~ 

nr = 6 4 ~  g r ~ a m v l d  I 

qclilos gn~amcnlglcalmjm ca?d 
8 .  

(a) nnmblmjmmdmil m ld '  mdicnmm~ msmjnq. 
(b) &aqnilslammm1am m~icnmlmjmj. 

. 
-. 

(c) wnlUP'mnldmmnrrm1rn' a ~ c u q m w  w s ~ m d  nlcplocro3wldt6)jmj. 
(d) wdm. culubd~mlmjm~. 4b . . 



x f 4  x ' - 4  4 8 
(a) -- .T-- (b) - - -- -- 

x2 - 16 x2 - I0 
4 

(c) x t 4, x2 - 16 e ~ ~ 1 m ~ o s  PJ rru.cnj. x2 - 16 m6-6 

x t 4  1 
((1) - - - (e) ----- 

(X + 4) (X - 9) x - 4  

(a) a,b,c,d,e (b) b,c,d,e,a . (c) c,a,b,d,e (d) c.b,a,d,e 

(a) 145 m m ~  (b) 290 m d  (c) 1440 msllnj (d) 144 1 m d  

(a) -6 (b) -7 (c) 7 (d) 13 
1 . ~ 

(a) y = 2x + 1 (b) 2y = 2x + 1 (c) y = 1 - 2x (d) y = -2x - 1 

SECTION E 

1 0 0 . 6 1 q  A.P. mjos 11-90 doo t,, = 3n +. 20 ma-#. pmlaa cmgqanna, 20 d a m p ~ a s  m j ~  

(a) t, - 3 + 20 = 23 (h) 10 [23 + 801 . . 

(c) 10 x 103 = 1030 (d) t2" = 3 x 20 + 20 = 80 - 



I (a) ornomop kqs&~r~, lo a d 9 1 6  
I .  i . '  (b) a&om@os a.ou.y. mm~& 

I 

.. 
I *  (c) C m b o C r O ~ ~ O S  el.clu.CnJ. d3DSmJd3, 

(d) onY)mJarrIbao mrn~a, 

Sin 6 Sin 6 
a ' 112. . + = 2 Cosec 6 

I -Cost9 1 + C o s 6  

Sin6 +- Sin 6 Cosd + Sin6 - Sin6 Cosd 
' 

(a> 
1 7 Cos26 

2 Sin 6 
(b) (c) I - Cos 6 ,  1 + Cos 6 =maups a.0u.w~. 1 - Cos2 6. m,&~rn,~ . 

1 - c0S2I9 

2 Sin 6 2 
( 4  - (el - 

Sin26 Sin6 



1 14. p,q,r pnr 0.1'. Qn& rmyrm& nli)g30m"439~0 molomcai'? ' 
1 1 ,  

(a) q - (pr)'"! (h) c l  - (17 4 q) (c) q -- 2 pr (d) q = (p + q + r) 
7 - 3 

I 1 5. OC+ nl~~Cf#n.i161~&~6)5 0 \ \ 3 n ? ~ 6 U T 3 d  mjqrn36mY. ~ ~ W J Q S  mr~md mmlegs mom 

&IW, 5:2 ~ W C J ~  p~~rnmncA n o m l ~ ~ ~ ~  ~ O U O ~ W O  n @ 6 ?  

(a) 25:4 (b) 4:25 : (d) fi:P 

(a) 18 (b')19 (c) 3 (d) 25 

117.log 15.5 ~ 1 . 1 9 0 3  - c n v ~ d  log 15S2n~1m? 

(a) 2.3806 (b) 1.3d06 . (c) 4. 1903 id) 4. 3806 

1 19. m ~ a & q ~ c m l o ~  d~jm-11 mrn~~dh(lSb)&~rn" m d @ g ~ m d  &ibqCls 4% moclldwmag m s m ~  
. mlojmmil. m o ~ c a , j m d r n ~ m ,  rmamg&ppzi ,mdcl)qamla 4 msm~awsni cammlbm)o@ o&m-r-~ 

rrll$mmil. meipjos mo7dca8 6 cmarngbd mog.  3 mcry~d o m &  bas, amsl, a m m m 3 d  
n@mla~a qo lg .  amdl4 ooorgowd m d ~ m C l s  &ds~(/am cllujla. &d=rns)c$ 
cmgclrm3wldmS mo&a~slrrowlo~rn mmg&aas ;lg)qamm? 

(a) 50 (b) 100 (c) 200 (d) 10, 

(a) a,h,c (b) b,a,c (c) c,b,a (d) c,a,b 
I 

! 1 2 1 . ~ 5 1 ~ ~  aha o d d  a m p m l o g  q ~ w .  18 cm. pmlam qcajml rrlcamawl cllal~qg~ a02 
clr~mnnmjm~nl&' m l d d m ~ m ~ .  clyqrinm3m~nl&ajos cll)3cruo 12 cm. mm~d cmadoqj ~ml  
~ s l r r ~ n ~ i s l m j m 1 m ~ ~  ~lers@.~+@ss ~ ~ r t ) l m ~ ~  ~ ~ a j l c + h @ ~ m a  4&? 

4 

I (a) 12 cm. cu~3iruqgg a m s m l e ~  nlomcl~col q3* = - x9h 
3 (b) a~nmnmjmlcLn&a~as gym61 'h' ng)mlolmag 

(c) h = 81 cm. 
7 t X 9 3  (d) 18 cm. cll)3mq= ~ u w ~ m I a c $  qpr;do = - 

3 4 I 
-rn x 93 
3 (e) h = - . 1 ~ 7 ~ x 6 ~  
3 

(a) a,b,c,d,e (b) d,c,a,b,e (c) d,b,a,e,c (d) d,a,e,c,b 

122.00~ ~ ~ ~ m ~ ~ m ~ r n c n j ~ ~ ~ J ~ a u ~ a s  CSQO&, C U ~ J & ~ ~ X  r n l ~ ~  a cm. mmlac$ n ~ ) ~ a g @ C ; i  b cm. 
mf@mnd erPJ nndmlnldtsilac$ m1p0 n@lm Cm? 

, l  1 1 
(a) a - b (b) - a - b (c) a - --b (d) - (a-b) 

4 4 4 



(a) oummmsnn~~?u (am" aunm1rthu8 n~ma3ml& . . . 

(a) LXOP = 40° 

(c) LXOZ = 1 OoO 
(d) = 1 OoO 

(e) LZOP = 60' , 
~ c u m ~ o s  mmlamau i&mo ad? 

(a) b,a,c,e,d (b) a,b,d,c,e (el c,b,a,e,d (d) b,a,e,c,d 

12.5 3000 mlgd @wmmmilm8 domjcrn amj ~~lmmommi amj m l m i ~ m a ~ i & m l d  mlmjo 35O 
amclAom~mlm8 mmjm mimmmlm8mlqo m a w d m l s ~ m  e ~ m n l 3 d & g j & &  m l d w m  

- awnrmmld m l q o  ng)m&amld a n o d d d q o  ng)& ~m~,di~nslcs6)~m1d sdamcnlamm 

bl;)PTU)o. 
(a) tan 35 = x / 3000 (b) tan 35 = 3000 / . x . (c) s in35 = x / 3000 (d) Cos 35 = 3000/x 

( a ) 2 5 x + 5 y + z  (b )25z+5y+x (c)2Sxyz (d) 125xyz * 

128. ~el)cnm. a~m~cnsmmau rrumm&~. 

(a )x2-1  = 0  (b )x2+1  - 0  (c) x2-6x+9%0 (d)x2+x '+1 /4=0  

129.amj A.P. sups a m o  ~ J O O  p go 1 0 - ~ ~  dno q go 'tim,md camo dn. 4367 

P:q 9 - P P: 9 
(a) P + - ( b ) P + q - P  (c)p+- ( 4  P + - 

11 9 9 

cmg&3~mxai ngjmi? 
(a) am& n u o q ~ m m o  

* 

IT * (b) 6 d d g l c j  n~)gl3mm) a m & m 0 q & a ~  mmo - 



(c) amcngl6 m93m cca&cruoafiaa6)s 'cnm. 
(d) omcng96 a m d m ~ ~ ~ o a ~ m m ~ .  

. . 
, a ( b ) 5  ( c j 4  ( d ) 3  

.I 32. kq i~~ia m l ~ n m o l m g m m l m ~ ~  mldo~mrnut~ rs,-rl Hw.5 o+~acmmlmj+~. p m  . .8ma .. 

~,o,'lcruam' rn~dldlrnjrni? . . . . 
, . .  ( 1  ) WsfWh (2) a,b nmrriil cli)&*d' crufbmI.es!~a (3) D = a - b a m p  . . .  . . ~. . . .(4) 11 - 0 ma,am3? .. . ? ' . .  

( i )  qmnnm~' mom n ~ ) f i I d .  a - b n@vpj&, m l q m i a  ., , . . ' r 
(ii) pmmmo mgd n m d d  [ P O  masmop ' , . . 
(iii) mom n ~ ) f i l &  ;tZb nQ)YJ(ml&, mIojmj& 
(iv) ma ng)wlrd a+ n ~ ) ' ~ ; l q d h  m?ojmj& 

(g) msrr i l  rruornfiqgos nbm~3cru~ n13mj~o i  (bjmmi ( 1 ~ 0 q c ~ 1 a ~ s  m ~ a  m j ~ m n n I c r j  

(c) m m t ~  C I U ~ ~ C \ & U ~  m3mm~0 o ~ I ~ J - I ~  '. ( d ) ( ~ m j  mbqaaa.5 (R)OWD~I wm~vld  
133. log 0.201 =T.3032 .unwld 

? 

I 

134.' x2 - mja (x) + uj~rnrnm, = 0 ng)m mlmlald ~Jmmournm~~. m~&mIm~mxa,lcii cmg "4 

~ J m m ~ m ~ ~ j ~ m m ,  ~ o ~ ~ l d  ~ ~ l s l m a i l ~ l ~ ~ ~ c m '  a 

(a) x2 a g  cnjamomrtnm~ . (b) wlawdc~1~ 
(c) qe~cnrnmlse, mocnmu8 (d) age~&smmloa acb.cn. 

135.mj  mmmrinlag immS m3a9 a.ms~dmlm~-. rnsmuamba ng)~: ,  rn~cnmclaaj~ 

wcmlml~snr~ ~ ' ~ c m ~ o ~ s m '  @mi amj a a ~ o m  ~mlmlw3m. adcgjcqoatd a q  aj?l nloaq 

. ed 63mj 6)m)83(0, ( ~ l v ) ~ n m ~ 6 m Y .  dh3(bbmo 

(a) amj nllm. mime (qnla~cno~s~rcnm11 amj rnIcnwnm?(a8 o g ) m m , ~ I m l c ~ 6 ) j ~ .  

(b) msmumdaa 2 m.cnsan&& a o ~  wdmloma 
(c) ~03n01. y mcefklam 2 mlm~c~b)@ld 6~1smuIm~q. 
,(d) imd 'n l~: ,om~'am ~rrlcmlmlwm~ adcgjmd~. 

(a)b = O  (b)c=O. (d) a = b = c  ' , ( d )  b = c = O  



' 2 ' I t 1  * 1 + 1  2 x - 4 + x - 5  - 2x - 9 - (a) --- - - - - -- (b) - - (c) - 

x-5+x-4 2x -9 (x-5)(x-4) (x-5) (x-4) (x-5) (x-4) (x-5) (x-4) 
I 1 1 1 2 9 - (d) t ------- ------ - -  

X 5 x 4 X 20 

139 am1 G.P. mlom nlno rng~rfhod m~o~mwltpmnn am& nuoafi 

I (a) ~mlamm. (b) wrn3~rn~mo (c) n l r n e ~ ~ ~  (d) wcliiqa0 

14 1 .  MV am1 n7dno~d9~1m36m'. M'R= x rnrgmcrrS moa9 a w s ~ r a r m l m l ~ ~ m ~ ~ w 1 ~  mm;lmmmi *mi? 

I ( a ) O c x < 9 0  ( h ) V O < x c 1 8 0  ( e ) O < x < 1 8 0 ;  (d) !80<'x<.360 

142. P,QRS em1 de Ico ,  ntm~de~mmm". PQRS am nu.mcw1~ ng)q3criiad39~~ mmlmnami c *mi? 

(a) LP = LR 
(b) PQ = RS 

! ( c )  PQ, QSqw n l 0 d n l O a  ~ Q I R ~ U ' ) ~  ~ n l Q g ~ ( m ~  R 

i !, (d) LP + LR = 180° 
I / 

143. A Anc a p s  cuimmidwo d ~ ~ 1 m ~ 6  dc~33"JYm%3mnn mgq 469 
(a) AB, BC n g ) d  cum sang^^ ,!.A q. 

Q 

(b) AB, AC ad clluosan@,~. LA 
(c) AC, BC amfl c u r n r n p ~ ~  LC SO 

(d) AR, BC dm1 ' ~ ~ m b m ~ ~ a  LBpo 

(a) PR Cos P 

I '  

R 
(b) QR tan R 

I ( c )  PR Sin R 

(d) PR Cos R 

P 

145. 35-55 am, ~aanlml~lw12n(aa ~ m r n ~ a e r w ~ ~  emj ~~smmra lae ra~~  SDR wloot&mo 
1 3.4 1, 1 3.50 ~ C U W ~ .  ~ ~ ) e 3 l m 8  m~admnndaIm~mml& mmlamw wqomcn g&? 
(a) immmmilau rnrgam~~cN01(11)kw,~ ~1sjmcrrS amgo 

I (b)dyirmmloa ~ a m ~ c n ~ r m o l m h ~  b ~ q n n d  amg. 
( c ) i m m l a a a ~ ~  nl~,mdoaq.  q a m  y rmolml q q m &  
(d) qd&151 n l o a ~ m d  rnRoJ% 

, (a)40 ( b ) 4 1  (c) 1 1  ( d ) 4 4  ' 

(a) 4x ;- x + 18 (b) 2x = x + 18 (c) 4x2 = 25(x-7) (d) 2x = 2x (x-7) 



(a) -611~)~ m r y n m 3 o ~ ~ ~  m~~~13b~~)mnn Is ,q  m h  
m e  dbqn/k?mjdt, &TWJ% . A 

I I I  

(b) 1md m(margdqm6lli W (c) imd x mm~amnn 6 l l s m u l m ~ & ~ 1 , ~ m n n m ~ o ~ d  m b  

, L .  (d) ~MIWXOWO~~O &6113~nL7-0 

(a) P(x) 09 am2 w5~mC19j x + 3 . 
(b) P(x) am x + 3 a m "  n n m h 1 a d  m j s ~  dsjpq . 
(c) P(x) q acaJ ~ d h Q K ) &  x - 3 
(d) P(x) am x-3 a&& o r l m l a ~ a m d  d d s 0  5 dgmq 

15 1. 128, 124, 120 .............. gp3 AP ,mill~a nleo CTWWJ((DCP~~& 

k 
1 53. am2 rrumlrm~mmjm~~lca02,~as c4~sojm. 64cm3 wmrd ancllmlar# mlgcrgo pm-rxbb~~ nl&jmil 

d m q ~  rnopml c~umhm~mdm~nl l&~as q~ojmong)mmlmlm~o? 
* 

(a) 32 c m v b )  )i 6 cm3 (c) 3213 cm3 (d) 8 cm3 
' 

154. Y cm. cmgca~gm am2 clumnndom m b m g ~  mmlcr i:mmmM mhqm nna&a&p 

a - c ((1) J- 
155. 'r 'cmgcwgm am~ nymnnmkm am~ d I L W g m m m ~ 1 o q  mbo 't' go m~ jm i l r n j c l l l d  

mlnii qmnnaamdar?rmjm q m o  d s  mpod m ~ ) 6 ) v m m b I m ~ ~ M  mmWmnn6 a&? 
' 

(a).r<d (b) r = t  (c) r < t  ( d ) r = d  

Sin 45 ' Sin A 
156. am1 m ~ i d a ~ 3 m 0  mmlmcnl m@d - - - 1 OQ)~&SI?~JASI~. ~ m ~ c m m " -  = 1 

cos 45 Cos A 

(a)eam am2 norno mumo m d  am2 mlmmmlcdd ng)mladm~m~. 
. (b) m r a g m ~ o A o ~  mlmrnmmrmld q p d a d d q .  

Sin 45 
(c) -- = 1 ng)maw dmmmo 

Cos 45 
(d)mgnlG apjnnmlr~ 1 ' I 



(a) 1995-mthrn~rn~~) P.llnfimml~~rlnca. ng~~dmm, jq  
(c) F n o ~ m m l ~ ~ ~ m m ~ m l &  mqrnlg 
(c) ammmm dni l~rnni lc~nncam~ 
(d) dnficmclgml m 3 o q \ m ~ ~ m , ~ .  

1 58. 1 10 1 1 ~ a s m ' ,  3 14 ORMFJI; rn~1op)c)p~~d nn3cacm~~ ~dgjcnrnd 1 101 1 COC& om ~ ~ m m u l  J 
UBC~I~CCU~ nm~6? 

(a) 3 14 ,IWW,I ammod on ~qmosm' 

(h) 3 14 mm? ammod o~~qcm~sm' 
(c) m m J .  cmJrlp,cmsm' 
(d) ap jmca l  c ~ o m d  mnoojmg;d 

I 9 .  3 6 ,  6 6 J  12 6 ..... . . . . . . . ..nnrm m o q ~ a ~ m m l o m ,  mommuld mm7mrm w w m m  * & d i p  

(a) 3 6  on13cm1ngmpm. mrqmaam m m m o  ow3lmhtld 
(b) 3 onmmjoficmj3rru. lm9mIqg@ mmmm amicnmd 
(c) 2 o.-~~cm~cn~sm~mm, rrumcn~mlma~~mrwd 
(d) 2 fionmcm1mJsm~orJco, c r u m m ; a n l c m a ~ l ~  
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AVIfIEVGNMENT '~EST IN MATHEMATICS - STANDAm X 

nr.danthnmma Rnju 
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t l n i v s r s i t y  o f  Cal icut  

Ancel ,,&ria 
tseturor 
St.'t'hamas Training College 
Pala 

* 'Ihis is a test in M~llletil~tics. There are 160 q~leutionu given in six selection. 
+ Ilnch ~lueqtiivi~ ha4 4 reslwvtlaeg ~9 a,h,c,d. 
+ In the answcr sheet giwtt. tho qucstion tlutlibera an: given written in order. 
* In thc anawer ahcct. A.il.C.D am wtittm against each number. Find out the 

crjtrcct ml.uwer atld put a circle amutiJ the letter sllowing tlie ccmect answer 
ngninat the queation number. 

* If you 1bid thet you nre t~iarked wrongly h w  0 a r r d  the circle and put the 
c i d o  iri thc ccmect plficc. 
Atinwet rill the t~ucsti(nin. 

1 ) Whic.1) rjl'tho fivllowitlg ill R u m t  atalcn~ont '1 
a )  nll  tclalir)tis ru Tt11wtitni3 b) all ftu~ctions are relation. 
I)) n ~wlatitnin ia rriwial tyiw oTfutwtknl d) tl futictiun is a subset of relation 

2 )  Ill a p,l~mtnnial P(x). I?(.)) - 0 implies (x-5) is a factor of p(.x). The principle 
~ l q ~ l i t n l  l~cm iq, 

a I I<ott~aittdut tl~cc~roti~ b j yrit~ciyle of substitution 
C) Snclrvt Il~tx)tu~~i J) cotlverse of factc~r tfiw,reul 

, 3 )  Wliicll c~f tlie Tollowing p~lytivt~rial has a d e p e  4, 
a \  2x114 1,) 2x'  I t1x4 1 5x2 c) 4x' l 7 x  t5  d) 4x2 i-2xt7x2 

1 ) Whon n 6h dogm polym~rninl ir divided by n 2""egm polynominl. the quotient 
will be a pcllyaclnlial c>f t lq~ce 

n) 2 1)) 3 c) 4 J) 6 



5 .  The statement true about the common c l i f kace  of A.P is, 
a) d i f k m e  betweon any two term of A.P 
b) always a positive quantity 
C) a constant number with which each term is multiplied to get the next term 
d) Any constant number added to a term to get the s u d h g  one. 

6. hi which of the hllowirlg solids, the cross sation is not the region of a circle, 
a) sphere b) P ~ P  C) W h e r e  4- 

7. Which of the fnllowing in the degree meauum of a minor are 
a) 120" b) 180' C) 2 1 o0 d) 270' 

8. The circle omteining all tho vettiom of a triangle if, 
a) concantric circle b) incircle c) circum circle d) unit circle. 

9. ABCD is a v l i c  quadrilateral. If LA = I t2', the m e a m  of k! is 
a) 68' b) 9oU c) l lzO d) 248' 

10. Tha simplified fimn of cos A. cow. is 
81 0 b) 1 c) tan A d) wt A 

1 1. Whicll of the f i l l u w ~  irr aqua1 to log 48 
a) log 8/2 b) 1% (8-2) c)2log8 d) 112 log 8 

13. The value of A for whioh sin A ~.oos A is 
aj  30' b) 4j0 c) 60° cf) go0 

14. The finmula for oalculating the price index number is, 
a) Po b) PI c )M)XlOo d) PI X 100 

R- 7% -P; Vo 

1 5. The plaw value of '4' in the numeral 32 14 i~ five, 
a) 50 b) 51 C) 52 d) 54 

16. Which of the following mpmata a sqwmce of intructions in step by step fbnn 
written to mlw a ph1ern. 

a:) Mow chart b) Algorithm c) bits c) w 



17. Which of the following is used in a decision box 
a) b) 4 4 

18. Which of the following in the characteristic of log 3275.7 
a) 1 b) 2 c) 3 4 4 

19. If n (A) = 3 atld n @) = 4, the number uf o d d  pairs i~ a function h B to A is 
a) 3 b) 4 c ) 7  d ) 1 2  

20. Which of the following relation tepmentq a hnction 
A-R A-B 

22.  Which a m d  and third terms of A.P are 1 and 5 mpctiwly, the h t  tam is, 
a') - 4 ti) -3 c) 3 d) 4 

23. Which of tho solid has 4 faces, but no vertex 
a) hemisphm b) -Pynunid 
C) square pyramid d) Pipe 

24. The invcribed angle of an an: is an acute angle, then the arc is called 
a) minor nrc b) major arc 
C) semi circlo d) chord 

25. The truth set of a quadratio equation is a singleton set, when the discriminant is 
a) le~s than zero b) greater than 7 m  

c) equal to zero d) less than or equal to zero 



26. The principle to be used for fin* the 
value of x in the figure is, 

27) Which of tha bllowing in used to conlpute the Arithmetic mean of classified data 
in the short-cut mathod. 

a)A+gZ b ) A + m  c ) A S  d ) A + a  
N N N N 

28) If lhe price relative of d s  is 13/7 in 1994 when compared with 1990, the priw 
index number is, 

a) loov b? 7 C) 10 d) 700 
7 loo0 700 3 

29) Which of tho followiw p p h  mpmmta a h.wtion. 

& 21/ 
30) If the graph f(x) = ax' is opened up& then 'a' is 

a) positive real number b) negative real number 
c) d) none of the a h  

3 1,) Tho quadratic quation L X ~ + ~ X - N I )  has its discriminant 
a) m2 - 4LN b) rn2+4L~  c) -m2-~LN d) -rn2+4L~ 

32) The polynomial format by the combination of the factors (x+2) and (x- 1) ia, 
a)x2+2x+2 b) x2-2x-2 c) x2+x-2 a) x2-x-2 



33:) If the remainder on dividing a polynomial by P!x) by another polynomial a(x:) is 
P(3), theri wltat in Q(x) 

a) x-3 b)xt3 c) x- 1 d) xtl 

34) If 5 ,  - 1 ,  -7 nre in A.V. the forth term i s  
a )  - 1  b)-6 cj- 13 

3 5 )  'Ihc crtas swlion of a pyramid is the region of a pentagon. How many vertices 
will it have 

36) 9 If AB is the diameter of the circle in the given 
figure, which of the following is the major are. 

a,, A% b) A% C) SS d) AZ 
37) If ABC' - 145'. which of the following is true of ABC 

b) .rani chle c) :)or am d) chord 

In the figure which of the following is 
c an inserihed angle of ADB 

FL 

3 8  a) a'a LARC b) LhBD c) LACD d) LBAD 

39:) If sin A = 511 3. which of the following can be the value of cos A 
a > 8  b) 18 c) 12 4 5  

13 13 13 12 

40 Which of the tbllowing rgresent~ the a m  of ARC, 
a') AB x BC SinA b')1 ABxCASinB 

2 2 

4 1) Which of the followitq is equal to log a + l q  b - log c 
a) ICW a h  h) & c) 1% c d) log (a + b - c) 

c ab 



43) 'lhe nl~mher of deaths in a village is estimated Ra 'x'. If the population of the 
village is 'y' which of the following rtpttsents CDR 

a)y x I 0 0  b)yx 1000 c ) ~ x l O O  J ) & x  1000 
X X Y Y 

44) I f  the tmthset of the equation x2 - 4x -t k = O is a Singleton st,  the value of k is 
a) -2 bj -4 c) 4 d) 2 

45) The tint term and wmmon ratio of a 0.P are 8 and 1/2 respectively. What will 
be the nu' term ? 

a! 2'" b? 24" c,) 22-n d) 2"" 

46) If the outer diameter of a pipe is 'a' cm and its thickness is 't' cm, the inner 
radius is 

e j  a-2t b) 2(a-t) cj 1 (a-1) d) 1 (a-2t) 
2 2 

47) If thc degme mcesure of a major arc is 'x' which of the following statement is 
true of x 

a )O<x<90  h ) W <  x, < l R O  c )O<x<  180 d)180<x<360 

48) Which of the follo- cannot be the value of Sin 8 
8 )  1 b) 3 c) 1 4 3 

2 4 2 

49) A man standing on the top of a building observes the top of a T.V tower at an 
aq le  of c l e ~ t i m  of 55" and obsavea its foot at an angle of depression 18'. If' the 
bt~iltlin~ i a  200 mctrcs away fim the towcr, find the height of tho tower. .e 
c t m t  tigure to solve the abc)vc problem i ~ ,  



50) When & is subtracted b the sum of 2 and 2 the result is. 
x ~ - ~ ~  X + Y  x-Y 

a) x - y  b) KLY c ) X  
x2-y' 

422 
x r y  x - Y x - y  

5 1 I lcnv mav startine and anding points can a flow chart have 
a )  I I I ~ I I I I ~ ~ I C  f i ~  I R I ~ I I  
h) m a  oach fir h11h 
c ) nn~ltiple startiw pints and ona endiq point 
(1) one ~ I ~ f l ~ n g  1 ~ ~ 1 n l  aid ti1itltipIe ending p in t  

52) Wl~ich of the fidlowu~g is the dace value of the digit '2' in the numeral 1234 five 
R )  5" b) 5 c) 5' d) 5' I 

5.3) 'the a ~ s u m d  mean of 11 scores is 'x' and the sum of the deviations fiom 'x' is y, 
the actual mean is. 

a)x t Y  b ) x - y  c) d) l Y i  
n n n n 

54) While preparing an algorithm to find the sum of the first 20 natural numbers, the 
initial sum shc~uld be. 

a) 1 b) 2 c) 0 d) 20 

5 5 )  If 1% P = 2.370. which of the fdc~wing is equal to log 3*, 
a! 0.79003 b? I .  1233 C! t .7903 d? 1.4567 

56) The valt~e of the fi~ncticm y = 2x2- 1 at x = 0 is 
a!l b)-l cJ3 d j - 3  

57) The sum of tho clemcnt of tho truth sot is 1 0 and their product is 16. What would 
be the equation 

a)?-  l(br+ 1 6 = O  b)x2+  lh+ I 6 = 0  
c)x2 + 1Ox - 1610 d) -x2 t lox +I6 = 0 

58) If P(x;) - 2x3 r 9x2 - 5x t k and P( I) - 0 the value K is 
a)16 b) -I6 c ) 6  J)-6 

59)  The s d  and third t m  of a 0 . P  am 0.01 and 0.00001 respectively. Than the 
fiml Ian11 in 

a) 100 h) 10 c )  1 d) 0.1 



60.1 The l a t d  fa- a syuart pyramid am all mgions of equdattmd mangles. If the 
lateral edge is x ~m, what will be height. 

a) 2xcms b) l x c m  c)3xcms d ) l xcm 
2 2 2 

6 1) PSQ is a minor arc of a circle. If LPSQ = 1 15'. which of the following is the 
dqpemeastmof PSQ. 

b)230° c) 130' d)65O 

62) '0' is the centre of a circle and PA, PB 
C are the tangents. If APB = 70' which of 

the following is equal to the masure of 
LACB 

b) 1 10' C) 70' d) 55' 

63) Which of the foilowing is -1 to 1 
00s 40 

a) sin 50 b) cosec 50 c) see 50 d) cos 50 

64) 1% ia equal to 

8) C ~ A  b) tan A c) tan2 d) 1 

65) What is the value of 1 
1 + z  

Y 
8) v b ) v  c) 1 d) x 

l + x  x + y  x + y  l + y  

66) The assumed mean of 100 soores is 45. If the sum the deviations is 32, what is 
the actual Arithmetic mea11 

a) 44. 68 c) 45.32 c) 32.45 d) 31.55 

67:) The coat pdJy Kg in 1994 is the double of the cost in 1986. The prim index 
nunrk is 

a)500 b) 100 c)200 d) 40 

68) How many bytm do 8 24 hit computer word cclngist 
a) 24 b') 8 c) 6 d) 3 



69:) Th6 radiua and height of a ~ o t l a  am both doubled the volume becomes 
a) double3 b) 3 limes c) 5 times d) 8 times 

70) The dinary numeral equivalent to 1 1 five + 34 live is, 
a ) 6  b)19 c)25 d)45 

7 1) Wlat would bu the ~ n r t l . w ~  of the quation x2 + 10 x + k = 0, if one of the elements 
is 4, 

a) (4.141 b) (4.-14) c)(-4.-10) d) (4.10) 

72) If the largest side of a right -1s is x + 5 and the o h  sides are x2 and 2x-5, 
the wmplJing equation is, 

a) 2x2+ 15x+50=0 b) xZ -3Ox = 0 
b)2x2-l5x = O  d) 2x2 -15x -50 =O 

73) In a 3rd d w  polynomial P(x), P (-3) = 0, P (4) =O and P (5) ==O which of the 
following is not a factor of P(x) 

a) x- 4 b) x+3 c) x -5 d) x + 4  

74) What is the sum of the first 20 ttrms of an A.P whose n' tenn is 2n - 15 
a) 120 b) 380 c) 25 d) 325 

'0' ue the centre of a circle and BC the diameter. 
If LOAa = which of the hllowhg is the 
dslpse m68~~re0f AFB 

76) PA and PB am tangents of a circle with centre '0'. If OA = 5 cm. OP = 13 cm, tho 
a m  of the quadrilatml OAPB is, 

a) 60am2 b) 65 om2 a) 78am2 d) 30cm2 

77) tn a triangle PQR, PR = 40 cm, QR = 35 cm, R = 300 w b t  ~q its area 
a)700cm2 b)671cm? c) 350cm2 d) 1 6 0 0 c d  

78) 1 log 24 + log 75 - log 10 1 ia the logarithm of, 
2 



79,) which of the base five numeral is equal 1 1 10 
a) 24 nvs b) 20 nw c) 14nw d) 140M 

80) Flowem are m q e d  in 15 concentric circles. In each circle, there are 10 flowers 
mme then the number of flowem in the inner circle. If the inner m t  circle 
contains 75 flowers. find the number of flowers in the outer most circle. 

a) 225 b) 215 G) 150 4 90 

81) The curved surface area of a hemisphere is 45011 . .Find the volume of the 
hemisphere 

a) 450011 b) 225011 c) 1 125 I1 d') 450 n 

83) The range off (x) = 2x -5, when the domain is ( -1,O) will be 
a) (3, -5 )  b) ( -2,O) c) (-7,s) d) (-7, -3) 

84) The p~adxn t ic ecpa tim x2 - 4x -3 can be solved by drawing ths graph of 
2 a) y = x .  y -4x - t -3  b) y=Xl. y-4x 

O )  y - x2. y = 4x -3 d) y = 8x -3 
85) When a polynomial p (x) is divided by x  t 1, the remainder is 7 and on dividing it 

by x -2 the remainder i~ 19 Which of the following statememt is tme. 
a) P (1) = 0. P ( -2)  = O b) P(-1)=of P(2)= 19 
c) Pf-I)=O.P(-2)=-0 d)P(1)-7.P(2!= 19 

86) a, b, c, aro 3 n~unbei-3 such that b2 - ac. If abc = 27 what is the value of b 
a) 9 b d p  c) 27 d) 3 

87) 'Tht total surface area of a solid sphere is 120 cm2. If this is split into two 
hetnispburus what will be (he surface ama of each part. 

a) 40 cm2 b) 60 cm2 c) 80 cm2 d) 90 cm 2 



AB is the diameter of the circle and '0' is 
the centre. I f f  02 = 70' which of the 
followi.ng is the degree measure of 
AP-c" 

89) The length of the largest c h d  that can be &awn in a circle of radius 20 cm is, 
a) 20 cm h) 30 cr.1 c) 40 ctn d) 80 cm 

90) W1rer.e A increases fmm 0'' to 90'' the value of sin A is 
a j decreases b) increases c) doesnot change d) cannot be predicted 

9 1) Which of the following principle is best suited to estimate the value of log 
a) log ( a X b ) = loga a i- log b b) log (ah) = 1- a - log b 
c) log (am) = m log a d)logaXb=loga+logb-logc 

C 

92) If 4 I five - 12 1 t e n  which of the following is the value of * 
a) 0 b) 1 c) 2 d) 4 

93) Given below are the step by step procedure to perform a ceatain operation. 
1) start 2) Reed a and b 3) Calculate A =a+h 

2 
4) Write A 5) rrtop 
What is tho operation explained 
a) to comr#rre two numbers 
b) to compute the Arithmetic mean of two given n u m h .  
c') to find the sum of two n u m h  
d) none of tile above 

94) If the n* t m  of a O.P is 5 X (3/2) n'2 its (n + 2)" tenn is 
a) 5 X (312)" h) 5 X (312)"~ c) 52 X (312) zn4) d) 5 X (312) " t2 

95) Supprw there are 'x' men in a room. If each man shakes hand with all others 
mcm cmly once, whnt is the relation b e h w  the number of men (x) and the 
total number of h a d  shakes (y). 

a) xZ t x - 2  b) x2 - 2y C) x2 -x = Zy d) x2 -x = -5 



%:I If t2x -3). t3x -1 : )  and . (5x + 2:) are the factors of a 3rd degree polynomial P (XI. 
what is the wlue of P (0) 

a) 6 b) -6 cj 30 d') -30 

97) If K is a non-7em teal numher, K, 5k, 9k are in 
a') A.P 6) 0 .P  c') A.P and 0 .P  d) neither A.P nor C3.P 

98) A wnc and hemispharo haw the samo diameter and the same height. The ratio of 
their volumes will be 

h) 1:2 c) 1 :1 d) 1: 3 
AB and AC are two perpendicular chords of a 
circle with its centre at '0'. If P and Q are the 
midpoints of AB and AC, to prove that APOQ is 
a rectangle, which of the following principles is 

P the most appmpriate one. 

a) ecpml chords are equidistant from the centre 
b) tho perpendicular finm the centre of a circle to a chord bisects the chord 
C )  tho line joining the centre and the midpoint of a chord is perpenciicular to the 

cht~rd. 
d) the midpoint o f  a line segment divides into two equal parts. 

100) If tanx - 1. the value of x is 
wt 25 
a:) 25 b, 45 <) 75 4 65 

L 
In tho figure 's' is tho ship a n c h d  in the sea 
and 'L' the top of the light house 300 m above 
the sea level. A man standing at the top of the "'F: $0 l ~ t h o u s e o b s ~ ~ s & a t a n ~ o f  
depression lo0. Let x be the distance of the ship 
fiom the light house. Which of the following 

z relation is most appropriate. 
a) x - 300 X tan 1 0  b)x- 3(H) 

tun 10 
c)x =300x sin 10 d)x=  300 

sin 10 
192) (x-4)' is the L. C .M c.f 

a j x - 4 a d  x-t 4 b) x -4 and x2- 8x + 16 
C )  x-2 and x2 -4x- 4 d) x -2 arnd x-2 



103 Ihe base area of a wnical vessel is 64 an2. The slant he&t is 17 ~m. Find its 
volme. h solving the problems, the following questions w m  answered by the 
studmts. Find the pmwss involved. 

Teacher Pupils 
1.  fiere what i.9 to he found out Volume of a m e  
2. How do you f d  the volume of a ume UsiOg the formula V = 113 ll ?h. 
3. What are the raquid  facts 7 Radius and height of the cone 
4. Are they known Radius is not given 
5. How can radius be calculated From the base area of the cone, 3 = I364 

a) analysing fnnn the known b) analysing the unhown 
c) examining the requirements to find the unknown. 
d) explaining the question in simpler fonn 

104) Given below nre the step9 to fwd the sum of l a n d  3 
x + 4 x2-16 

a ! x t 4  b !x-4 t8  
x2- 16 x2 - 16 

c) LC. M of x 14 and x2-16 ia x2 - 16 

d) K t 4  ~i 1 
( X  f 4 )  (x-4) x - 4  

Amuige Uie steps in the u m t  d e r  
8)  8, b, c, d, b) b, c, d, e, a 
C) C, a. b. d. e d) C, b, a, d. e 

105 I If 143. 144 are two consccutive base five numerals. which of the following is 
Uie 31x1. 

a) 145 five b) 200 five c) 14440 five d) 144 1 fiw 

106) When the assumed mean of 5 scores is 55, the deviations are found to be -4, k, 
5.8. -2. If the assumed mean is equal to the actual mean, then k is, 

a) -G b)-7 c) 7 d)13 

107) The graph of y = x2 is drawn. Select the equatim whose graph will provide h 
solution of x2 - 2x - 1 - 0 
a)y=2x+ 1 b)2y=2x-1 c)y= 1-2x d)y=2x-1 



Section E 

108) Which of tho following graphs represent a function 

\If C 
I 09) The different steps to fmd the sum of the first 20 t- d an AP whose d' term 

is tn - 3n i 20 an given below. 
a) 61 - 3  t 20-23 6) lor23 -t 801 c) IOX 103= 1030 ~ i ) t ~ ~ = 3 X 2 0 + 2 0 = 8 0  

Anange the steps in the c o m t  or& 
a) a.d.c.b b)o.d.b.c c)b,c,a,d d)b,a,d,c 

1 10) Re- arrunWt, tho stops in the sequential orjer fm constmting the c h u m ~ h l e  of 
a triangle. 

a ) I )raw the hisccttm of any tow sides of the given triangle. 
b) Find the distanco finm the circ~unmtre to any vertex of the tri~ngle 
c) C'cmqtruct the triangle a d k g  to the given meamcement. 
d) draw the cixux~chle. 

'The ordot is, 
a) a. h. c. d b) a.c.b.J c)d.c,b,a d)c,a,b,d 

1 I I ) Which of the following is not a step involved in the simplification of 
7 - 6 

JT- 1 2 F 2 y 8  
a) factorisation of the denominators 
h) find the I,.C.M of the denominators 
c find the L.C .M of numerators 

I 1 Sin 0 + Sin 8 = 2 cosec 8 to prove this, what is the correct arrangement 
1 - cos0 1 t CC-8 
a) Sin O t Sin0 CosB t Sin0 - Sin0 CosO 

I -w% 



h)  2 s h O  
2 I - COS 0 

2 
C) I , .< ' .  M. of 1 - cosO end I I cosO i s  1 - cc.s 0 
d) 2 sin0 e ) ,  7 - 2CosccO 

sinZ Cf sin Q 
'lhe u~rrect orcler i s  

a )  c. a. b. d. e b) a. b.c. d. c 
C) a. 1). J. e, c J') cl. e, a. b, c 

1 13)  Ihe propr mtiw ~f the algorithm to fmd tile area of a triangle is 
1 Stfirt 2 Wrlte A 
3. Stop 4. Calculate JS f~ n \  ( ' S  h )  f s t ) 

5. KerrJ a. IT, c 6 .  calct~late R -- a -t I) t c 
2 

Ille r.rcler is. 
a, I .  h . 2 . 3 . 4 5  I>) I. 2. 3.4.  5. f~ 

c )  I ,  5 . 6 .4 .2 .3  d)  I ,  2 . 5 . 6 . 4 . 3  

I 1 4 )  I f  1'. 0. r nre in (;.P which of Ihe fi~llowing is nlwnys lnie 
f i ) ~ l -  (Pr!l /Zb~t. l  1 0  ( P l q )  
c \ q  21" (1) c l  - 1/3 tP f q f r )  

I 15) 'I'\Yo C(WL'S ~ R V C  CLIIIRI v ( \ l ~ i n ~ ~ .  11'11icis r ~ t i o  are in thc ratin 5 :?. what will k\ the 
rdio of their Ilcights 

4 )  7 5  .4  1;) 4 .  2 5  c'! 5 . 2  rl) 2 :  5 

1 17) log 15.5 - 1 1903. then lo& 155' is. 
a) 2.7806 I I K  c) 4. 1903 3) 3. 38 

I 18) '!he graphs c\f y - x2 and y - x 4 2 are given. 'lhe situation set of which cf the 
ti~llowing cqr~sticln can he tijt~ncl rrsitlg these graphs. 

a, x' I x - 2  - 0  h)  x 2 - x  t 2 - 0  
C)  x2 t X -2 ' 0 (1) x2 - 9 -2 = 0. 



1 19) By sm* half tbc: number of arrows. Arjuna stopped the rlow of the cluster of 
arrows sent by b, by using m w s  equal Lo four times the s y m  mot of h e  

total numbers with hm, the h~rses of the chari~t wwc kkred. Salya was ht by 
six; the royal umbrella flag md b ~ v  were broken using three; 141th the m e  that 
remained Karma was kllled. What wa5 the total n u m b  of armws. 

a) 50 b) 100 c') 200 d) 10 

120) (x-2) and (x- 1) are factors of x3 + px' + qx - 6.  To find the values of p & q the 
follmving steps are given. 

a) tbrm simultanr~)us equation with p and q as variables 
bi solve the simultaneous equation 
c)Applyfactorthm~mtoget p(Zj=O, p(1.i = O  

Arrange the steps in the correct order 
a:) a. b. c b) b, a. c: C )  C. b,a J) C. 3. b 

12 l i  The diameter of a solid copper sphere is 18 cm. It is melted and ccmvend into 
a cone of nlax;imum volume. The diameter of the come is 12 cm. ynu nuy 
mange the fbllovring steps to h d  the height 

a') The maximum volume of the cone of diameter 12 cm = 11'3 6' 3 h 
bj k t  'L' be the height of the cone 
c jh -81  r;m 
it) voluue of the sphere = 41'3Il X 9 
e, h-4'3 X 

1!3n X 6' 
The arrangen~en t should he, 

a) a. b. c. d.e b) d. c. a. b. e c,rl,b.a,e.c d)d.a.e.c.b 

122.) Thc total length of all edges of a square pj~rtmid is 'a' cm and the perimeter of 
the base is 'b' cm. R'hat will be the length in cms. cf the lateral edge 

a) a - b  b)1/4a-b c)a-114b d)l/Lt(a-b) 

123) Given the areas o f ~ k ~ l e ,  tii f i ~ d  out its ccutrz. 'l'o start with the procedure, what 
is to be done. 

a) draw two parallel ch~rds  
b) draw any two chods 
cj draw two non parallel chords 
d? tind the n~iilp-ints of thr meas. 

124) In the figure given blew. -0' is the centre of h e  circle. LX = 20, L2 = 30" 
Ananse the ZOUO- steps to tind S?Y 

a) L XOP = $0' b) Since X0'1' is isoswles LX - Lxyo 



c) LXOI = loo0 
6) 2 @ 2 O = 1 0 0  
e) LZOP = 60 

The proper arrangements is, 
a j  b, a, c, e, d bj a, b, d, e, c  cjc,b,a,e,d a b , a , e , c , d  

Sj An aeroplane flying a height of 3000 metres was ohemxi at an angle of 
elevation 35'. Food packets are d q p d  &om thc plane. If 'x' is the distance 
they wrll touch the ground firom the points of observation. which of the 
following relation can he applied to find the distance. 
a)  tan 35 =& b)tan35 3000 

3000 X 

c)sin35 d) m s 3 5  = 3000 
3000 X 

126) Diff- students -est the following methods for mental calculations of the 
sum of any two htioos  each with numerator 'l', which among them is the 

correct me. 
a) Find the equivalent lhction with their common denomhator as the L.C.M 

of the given denominators. 
bi add the numerators and denominators separately and write the b t i o n  
c) Write ' I '  as the nun~erator a d  s u m  of the denomiaators as the new 

denominator 
6) find the sum of the numerators and pduct  of the denominators and write 

the fkt ion 

127) In a base-five numeral, the digit in the units' place is x, five's place is y and 
twenty five's place is Z, what is the c o r r e s p m  chrmy n u m d ,  

aj25x+5y+z b) 25z+ 5y+x c) 25xyz a) 125 xyz 

128) Which of the following equation has its truthset empty 
a )x2-  1-0  b)$ t l - 0  c)x2-6x t 9 - 0  d)x2 ~ X + I - O  

4 

129,) The first term of an A.P is P and its lorn term is q. What is the second term 

alp+-  b ) p + y - ~  4 p + a - p  d)p+r>-u 
I1 I I 9 9 

130) What is the range of the function qx) = -2 whose domain is the set of real 
numbers 

a) the set of real numbers bj the set of non-positive real numbers 
c) the set of --negative real numbers d) the set of negative real numbers 



13 1 )  I f  the 1% 2 = 0.30 10 how many digits d be them in the expansion of 2" 

132) The following is a step by step procedure to an operation. What is the 
w m  

1.  Start 2. R e d  'a' a d  'b' 3. Calculate D = a - 6 3. Is D - 0 
i) If j.es write a and b are quai; stop ii) If no; Is D>O 
iii) If yes write a>D; stop iv) If no; write a+; stcp 

Section F 

134) The stateme~~t x' - c sums + product = 0 is helpful to denve a quadratic equation 
in g d  form if given, 

b) - . . .  
a) coefficient of xZ t 
C) elements of the truth set d) one of the elements of the truth set 

13 5) The following is a graph of a relation. In this figure every element of the <+ jomainhau image and heme 
one stated that this graph represents 
a ht im It is wrong conclusion 
because, 

a) the conclusion is arrived on the basis of me figure only 
b) two elements in the domain have the same image 
c? the graph intersects the y-axis at two points 
61 the -mph doesnot represent a parabola 

136) The sum of the elements of a truthsct of ax2 + bx + c= 0 is zero. Which of the 
following a n  be true about the equation. 
a). h = O  h)c=O c ) a = b = c  d)b=c=O 

1 3 7  I .  a 3rd degree polynomial P(x), if pi-1 j = 0 P (2) = 0, and P (-3) 4, which of 
the following cannot be its factor 
a) x + l  b j x -  1 c) x -2 d) x +3 



138) What is the method to be followed to simplify 1 + - 1 
x -5  x -  4 

139) The real number that c a m d  be a term in G.P is, 
a) -1 b)O c)+l 6) 1/10 

140). a pymmd has 4 faces. The won of h c h  of the Ibllowmg can be its base 
a) trh@e bj squm c)pentagon d) hemgo11 

n 
- 0 -  14 1) APE3 is a major m. If APB - x, which of the following is true, 

a) 0 < x < W  b)%x<180 c) W x <  180 d) 130< x <  360 

142). PQRS is a cyclic q u a b h h d ,  which of the following is 
a)LP = LR b) PQ = RS 
c) PQ and QSbisecteachotber 6) L P  + L R  =180°? 

ammq them is not a sdEicient set, 
143) Dit'ferent sets of measurements are gven to h d  the area of 

a) the sides ,a, BC and A b) the sides AB, AC and A 
c) the sides AC, BC and C d) the sides AB, BC and B 

14-4) In the l i p  which of the following cannot be equal to PQ 
aj PR CQS P 
b)QR tanR 
C) PR sin R 

145) The SDR of the age group 35 - 55 of a village and city are 13.41 and 13.50 
respectively. Which of the following statement is true ? 
a) health condition of the village is better 
b) health condition of the city is better 
c) health conditions are same in the city and dl.agr: 
d) cannot be predicted 



146;) Which of the following is the largest base -five numeral with two *ts 
a)1U)five bjJI6ve c)llfivr: d)45fivr: 

147) 25,2x, x -7 are in .A..P. select the c m t  >atanent i?om the following 
a) 4 x  = x +  1.8 b) 2x = x +18 
cj 4x2=25i?c-T) d)2x = 25 ( x - T )  

118) While preparing an algorithm to find the sum of the first 20 natural numbers, the 
initial sum is taken as. 
a) 1 b) 2 c) 0 d) 20 

The graph of a quadratic quition y = 3 2  
is given. DiBxent pupils inteqmted 
the graph as below. Which among them 
is your interpretation. 

4 
a) This is a parabola and there fore it does not give a solution of the equation 
b) figure is incomplete 
c) The p p h  does not gve  the solution as it clots not intersect the x - axis 
d) The graph gives a solution set. 

150) P (3) of a p o l y n d  P (x) is 5. .4 pupil arrives at the following conclusions. 
Which among them are m t .  
a) (. x + 3) is a factor of P (x) 
b) when p (x) ciivid~l by (x +3 j, tbe remaink is 5 
C) (X - 3) is a factor of P (x) 
d) P (xj divided by ( x- 3) gives a remainder 5. 

15 1) Which among the following can be term of A.P 128,124,120 . . .. . . 
a) 10 bj -6 cj  -112 d) 118 

152) If a, e, 1 are respectively, the base, lateral edge and slant height of a  square^ 

pyramid, which among the following is true. 
a ) a < e <  1 b) a < l < e  
c)d2 < 1 < e  d) ai2<e< 1 

153) The volume of a s q m  pyramid is 64 cm3. What will be the volume of 
another square pyramid having half of its base edge and half of its height 
a) 32cm3 b) 16cm3 cj3U3 cm3 ci) 8cm3 



154) Which of the tbllowing is the distance of a chord 'x' cm 1- ikom the centre of 

155) In a circle, 'r' is the radius, 't' the length of a tangent segment and 'd' the 
W c e  of the e x t a d  point from the centre. Which of the following cannot be 

156) h a right triangle, by actual measurement of the sides, it was found that sin 45 =I  
cos 45 

and hence me a t e d  that sin A = 1 what is the mistake in the conclusion 
cos .4 

a j  arriving at conclusion using only me result 
b) concludq by measurement 
c j  the tht:c;o~;lu~ion that sin 45 = 1 

ms 45 
d) the xrmmement were not accurate 

153 Accordbg to the price of some commodities in the y a m  1991 and 1995. the 
cost of living index number is 120. 4. we can interpret the situation as 
follows. For each Rs 100 in 159 1, an average Eamily spends Rs 120.4 
a) to maintain the same standard b) to mainhh the better standard 
C)  to live in a lower standard ci) to manage living 

158) The numeral1 10 1 1 two, when compared with 3 14 five h, 
a) less than b) greater than c) equal to d) caanot predict. 

159) The statement true of 3 42, 64 2, 124 2 ... .... . ..... is, 
a) an AP with common cliikraces 342 
bjantlLPwithammondiffkrences 3 
c) a GP with common ratio 2 
d) a GP with common ratio 2 42 

160) What is the meaning of P;t-, A + 2 in computation 
A old- Anew+Z 

b) A nzw = A old l- 2 
c) the Merence between :\ and A -1-2 
6) 2 
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APPENDIX n' 

ACHIEVEMEN'I' TESI' IN MATI-lEMArrICS - S'TANDAKI) X 
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SECTION A 

1 .  m3o9 mm?g@cllwld ng)mi numm~dmmil~cibo amdsusmo~ am2 cll&mmiodMdlm~ cmb& 7 

(a) om@. (b) a o d d  (c) cmaciino~m~~ (d) a ~ p m q ~ d l ~  . . 

2 ABCD s m j  dm1a dm~dqmmsm'. L A  = 112' mwnnm8 LC 030s cmagcj' 
(a) 68" (b) 90" (c) 112" (d) 248' 

3. Log 4 8 - 6  mjqmwcm' 
(a) log 812 (b) log 8-2 (c) 21og 8 (d) 112 log U 

4. c u l e ~ m l ~ l ~  ~mnjmwmlmim w ~ i m m a ~ .  46 ? 

5. 3 2 1 4 ' m d  m~lmomld 4-ado mmculer 46 ? 

(a) 5 O  (b) 5' (c) 52 (dl 54 
6. am1 w&m. mldno3mmo adg~mwml6 mmmwl ng)qcmjm, mldarjuomaq m~dl~lm~nnmi n~mi? 

(a) &ago d3d5 (b) mm8ammimo (c) d g i ~ d  (d) o o m g ~ & d  
7. m n v  m r m 1 ~ ~ ~ w l m 8  46 am2 dmldd om~&mIom r n ~ d l ~ l m ~ c m n ~  ? 

A-B 

1 I m3o9 o~~~hlmlmjm,~~ca,1Caa a3 - 7a + 6 ado w s a o  &mi' ? 

(a) (a- 1) (b) (a+ 1 ) (c) (a+-2) (d) Q- 3 
12. 63132 mmmm ~ ~ ~ ( n n % j ~ d ~  mm3.3 dtbo~ lpo qm~ dna 5 ~ 0  &Wd a m .  dB0 46 ? 

(a) -4 (b) -3 ( c )  3 (d) 4 
13. 4 ~ J ~ ~ J S B B ~ = ~ J *  UD'~~~W~~IQ~IIWJMDJM)~ neJmOJdo ? 

(a) mdmnocn3~o (b) ~ m l o m i  (c) rnmdm~m~~hndb (d) O Q + ~  

14. nmJ a d m l o d o  momdomarno o d d m  o a ~ d  r n ~ r n o m d  ~ w &  mp, dr~mlco' c m d y  
ad6 
(a) ~ ~ d 3 d a  (b) fi?dn~~am~O (c) ~ m a i ~ ~ y ~ o  ( d ) s ~ ~ 6 d  

15. am2 dmro rrumm&~mrmIado qe$,cnm. ~~~,cncnmmwl~)~mx,mi l  cmamlado doclrddho 
(a) nps~cmnnmod ado~mi (b) q q a m m 3 c d  cuqnn' (c) ~ Q J O  (d) q m p m m o d  
cuqom3 mJq0m. . 



16. (x + 2), (x - I  ) ern ncahm~gm1 c l l m ~ m ,  ah~~lam~rnlae13m" 
(a) x1 + %x + 2 (h)  sz - 2.u - 2 (c) x? t x - 2 (d) x' - x- 2 

1 7 .  P(x) ~.~3pilom~aladacn Q(x) nO)m cd3@lomadad 6)d) ,3m~ n f ~ 0 1 ~ 6 ) ~ ~ ~ 3 d  dsm 
mlqe I'(3) wmd Q ( s )  
(a) x-3 (b) x+3 (c) X - 1  (d) x+ 1 

IS. 5 ,  -1,-7 ng)milrn sma mmmm oid~lcnt~odo a~o~onnv,  qrn~ d o m d  mrgamd m3e13mamnn 
o m 6  P 

(a)-I (b)-6 (c)-13 (d)1 

n - 
19. XRC = 145 cmgrn~d A13C ocw ~ n m ~ l a J  UDO~QIWD~ 46 p 

(R) ~ ~ f i r y ? r d 3 n ~ ,  (b) m f i o ~ ~ f i m m ) ~  (c) @JnCJJd3nJo , (d) 6?Ln~d 
20.  A 

ADD mima mrrmdaa6umo sr~crv'dcaldt6)1m camt i  ad P 

(11) LABC (b) LABD (c) LACB (d) L B A D  

2 1. Sin A = 5/13 ~ w d  <:os A wlos ala 

(a) 8/13 (b) 18/13 (c) 12/13 (d) 5/12 
22. A ABC alas niI99dsl;nomrm w~dl~1m~- -mi P 

(a) 1/2 A B x  f3C Sin A (b) 112 I3CxCASin B (c) 112ACx AB Sin B 
(d) 112 AB x BC Sit1 I3 

23. log A + log B - log C a d  cm~cy,m- 46 P 
(a) log$ (c) A (d) log (a+b-c) 

A c ab 
24. cm30~ 1 ~ ~ 1 5 1 ~ ~ m d d  n ~ d  am1 ~ - J S T W C W ~ ~ D ~  maaaod m~ ? 

(a)124 (b)134 (c) 144 (d) 1 54 
25. 'y' mgpu8 a s  n m j  d$mcmm?oo s m j  cuddoom mom. 'x' m~mm8 m a y  c m d ~ ~ c u a l d  

~m3a1ilmlm~~ cmg nl~mmrmloo CDR p 

(a1-X- x 100 (b1-Y- x 1000 (c) -rr_ x 100 ( d ) ~ x  1000 
X X Y Y 

26. x2 - 4x + k = 0 ng)m crumcln~~mlodidn mjqcnsm~ ~ m ~ c n c n s m m m d  k q o s  d e r  

(a) -2 (b) -4 ( c )  4 (d) 2 
27. am1 ouwn~mlm, awlcnwado a m o  ~IIL(O~ 8 q a  a~m, jysmaJo 1/2 po wcor~d m p l c d o  

n-DO doo 405 P 

(a) 2 I-" (b) 2 4-n (c) 2 2-n (d) 2 
21( W'OJ 6 7 & ! $ 5 d 0 d O  o g c t h ~ l d  ~ ? & & i ) J C f I l  Q(M& 6302 91.~1. 9(IJ016)d0 QQ&(~RcJo)~ 5 5 O  

amm3amom?qo sqolsrdo &1$mcno 18' ~ 7 $ u m ~ m l q o  &3rn~m. ~ d t . ~ l s a  s y o l d m l m ~ ~  200 
&ci) cma~aamnam~ ld  sgolsdo p a o  mmj~.  pg ~n~va'cn. ddno3mrne c~gjmwmlcii 



4 7 
IV 

20.  am^ nija~3m13d~105 nmlm ~cboesnflm~ngo ng)lm nnamlmsdm~q~ psm' 9 

(a) msrrslmj. marn&o (b) m m l m ~ ~  a q d m o  
(c) mm,m.~mlmj mamA., nmmlmm~lcn~ em? (d) em1 m,moadma,, cmacrn&~ mnailmaulm:. 

10. 1234 pm m~omoeild 2ndo mnummlkr ~XJJ& 

(a)?? (b) 5' (c) 5* (d).54 
31. 'n' c,-m~m(3~mmos mn~nnmm~mml 'x'g. ~mlammsangps ma& 'y' cnp maw6 m~mxbnr~ 

UFl WJn 

(a) x -I- 4 2  (b) x - 3 (c) a (4 x=x 
n n n n 

32. y = 2x2 - 1 am, ngj&amralodo x = 0 crng&jarm3~~= m1e1 a i m  ? 

<as1 (b) - 1 (c) 3 (dl -3 
33. am2 nlmm rrurnm~jmroloer rn~qcosmadoa m o m m ~ o s  10 .go qsmrnnoa, 16 go 

mm,md rrurnm&Jo ngjmi' P 
(a)x2 - lox+ 16=O (b) xZ+ lox + 16 = 0 
(c)xZ+ lox-  1 6 = 0  (d) -x2 + lox+ 16=O 

34. P(x) = 2x'+ 9x2 - 5x + k go P(1) = 0 po qwm-8 k alas .&la 4cmi'  ? 

(a) 16 (b) -16 (c) 6 (dl -6 
h 

35. PSQ am1 ~IW~II~~XI~QO LPSQ = 1 15" a10 cma~mm-8 ~ c u a s  c ~ ~ d r n l ~ ~ c r r a l d  
-0 

~ n n ~ a l m l m ~ ~  PSQ ? 
(a) 245" (b) 230" (c) 130" 

I 36. 1 
I t xly  cdld rn~et)rnnumi 

(d) 65" 

Y Y 1 X 

(*) rrsl (b) T y  x + Y  (a) (c) - 
37. 100 ~n#m13ewmgpis cma~nnmcanroml 45. n h a ~ ~ ~ n u b c ~ 3 m m 7 c n , l d m l ~ ~  ~ ' b i l ~ m m ~ o s  

32 m,md m d m  m w ~ o  
(a) 44.68 (b) 45.32 (c) 32.45 (d) 3 1.55 

38. 1994-(aS mmlqas wla 1986 aamlodo 2 ~ s d  nngmd nno~~rmmmlg~cuw ld  
ng)rn9almlm~o nnamlodo cuielmiarh ? 

(a) 500 (b) 100 (c) 200 (d) 400 
39. x2+ lox + k = 0 am, crurn~~cmsla& qqcnsmd6)a smocno 4 ~mm8 qqmsmo ng)& ? 

(a) (4,141 (b) (4, -1 41 (c) (-4, -1  21 (dl (4, 101 
40. m~ocpamo~~1(~1c86,~cir, m m o m ~ l d  oglanorm o u a ~ 1 ~ I m ~ m n n d  



(a) P( I 1 = o : r(..2? -= o (h) ~ ( - l ) =  7; ~ ( 2 )  = 19 
(c) P(-I) = 0; P(-2) = 0 (dl l'(1) = 7; I'(2) = 19 

43. am), & ~ l m a z  a(~grnmlo(T33 g o ~ m l m ~ ~ f i ~ q d ~ o  120 cni2 . m d o h  q o l d  cod 
nnadrwacn3gmg3mlw3mB a ~ a c ~ ~ m ~ a d o t n r ~ ~  p d c ~ l m d c u 1 ~ 1 C a ~ o m  o u j l i l ~ l & ~ m  cru00.4 46 ? 

(a) 40 (b) 60 (c> 80 (4 90 

84. AR ~ m m l o d o  q p c r u q o  0 r ryma&imq.  
n 

m,s,~q. LOBC = 70" ng)mld APC w p s  
cwlitnlmgd 0gj6 p 

(a) 70" (b) 110" (c) 140" (d) 220" 

45. a ~ 1 m 8  A m p s  m g d  O O q m d  90" cum rndrwlao.jamnu8 Sin A wjos cu1e1 

I (a' 
(b) ~ f i o c l ~ ~ q  (c) mgn ~~01mil~;d (d) ~ ~ I U D J W I ~ J N ~ ~  ~ ~ 3 d m ~ ~ m i l ~ .  

46. log 3 3 12 on80 culer ~mjr~lslm~mwmlm'l n 8 ) p 1 ~ 0  ao3mlg  mmr. 
(a) log (a x b) = log a + log b (b) log ah = log a - log b 
( c )  log a'" = m log a (d) log & = log a + log b - log c 

C 

47. am1 l d a z ,  n i l d q ~ l m ~ m 1 r n ~ ~  m l d a ~ m m u 3  ~ a m w ?  a c u a s  addrarmlco1mp-n~. 
(i) m j s m p  (ii) a, b nomil  cula&uil c r u f l ~ c o l m ~ ~  (iii) A =A ~ m ~ l l n s l r n a d h  

(iv) A n@%mlA (v) r n l o p ~ ~ ~ ~ .  2 

(c) coma (IUoQ~dh?3JOS mlh ~ m m 3 m ~ q  (d) a m d d o m c u  smjmSj. 

4R k m ~ v 4 ~ m g ~ m  nmj a m a h m e a l \  m~,mod k, 5k. 9k &N a m j  aow3rcn,-anild q m l o l m j o  ? 

(a) A.1'. (b) G.1'. ( c )  A.P.tnr~a G.t?.(l~~o ( d )  A.P.Gw G.P. QW mag. 

4'). Om1 c l & ~ ~ l n f l & 6 d x ; ) ~ n  61mJ ~dWaUD~fIWdfDje mJww3Orrgo (mJC1J6)&d36)(UJa @m". (~JIBCUWJ~)~~)~ 

nfi"mutl cmomlq@ m o m m ~ r w o  

(a) 2: 1 (b) 1 :2  ( c )  1 i 1 (d) 1 :3 

50. lirU = I cmgmod x 0080 ( ~ 1 ~ 3  
cot 25 

(a) 25 (b) 45 (c) 75 ( 4  65 
5 1. m q  A.P. q o s  n-oo d n 0  ln = 3n + 20 cmgsm'. q m l o a  cmgnjamnn 20 n m m p ~ o s  

&m~cmcailmjggj culculw wssanuil @mas a d d m l q .  

( a ) $ = 3 + - 2 0 - 2 3  (b)10(23+80] (c)10k103=1030 ( d ) t m = 3 x 2 0 + 2 0 = 8 0  
Ecu&~os uf~c~lmw mmo 46 
(a) a,d,c,b (b) a,d,b,c (c) b,c,a,d (dl b,a,d,c 

52. Sin I9 + Sin6 = 2 Cosccd 

1 - Cos6 1 + Cos 6 
@mi omg1ald)6)j*lm~~ wldw .CJ~sancm m3ov o & 3 q m l o l m ~ m J .  

(a) Sin0 + Sind ?-Sin0 - Sind CosO 
1 - C0s26 

(b) xi& (c) 1 - Cos19, I t Cosd q m m i ~ ~ s  m.cru.cn~.. 1 - Cos2 6 q q m j .  

1 - Cos2 I9 



~CII~DJOS UD~ICQDW i A m o  nmmi ? 

(a) c,a,b,d,e (b) a,b.c,d.c (c) a,b,d,e,c (d) d,e,a,b,c 
53. amj imla&~mmlodo r u l ~ % 8 ~ o  &rn j~s lm jm1rn~gg?  mdommlnn~ dJmaS ~ddd36~~0~)j. 

( I ) ~ m O e l m j &  (2) A ng)%ma& (3) mlqmnn~~ 

(4) A = 4s (s-a) (s-b) (s-cj q 3 m p .  (5) a,b,c rula&d mfI&mImj& 

(6) s bf b + c A ~ J ~ I s I ~ ~ &  

2 
q m j a s  uocalau3a mmo p I .  

(a) 1,6,2,3,4,5 (b) 1,2,3,4,5,6 (c) 1 ,5,6,4,2,3 (dl 1,2,5,6,4,3 
54. a~c'ficnm. mlm~cnmmw rrummsfi. 

(n)x2-  1 - 0  (b)x2+ 1 - 0  (c) x2 - 6x + 9 = 0 (d) x 2 + x +  1/4=O 
55. x2 - ma& (x) 4- cn~mmnnel, - 0 ng)m caldwId oflmm mmCLK)&Ja m ~ d ~ ( ~ l ~ j 1 m ( ~ l m Y  ~((li3 

nilmm mmrm&Jamrm ~ n l a 6 ~ ( N I 1 4  molmlmlommmi 

(a) x2 ado cn~amT)omm~ (b) nkrudh0 

(c) q q c n m d o a  mocnmd (d) qqcnmmrmlau smecn~ 

56. amj G.P a laa doo -&3d mnujmai~o& amsJ)aumo% 

(a)-1 (b)O (c) + I  (d) 1/10 
57. PQRS am1 ~li&laz, dm~dejacmm". PQRS am mO~~wlnJ *@3a5ad3qo omlm~)m)(mY -6 ? 

(a )  LP = L R  (b) PQ = RS (c) PQ, QS a m  d m q m o  mmeocno 0 1 1 9 2 ~ .  

(d) LP + LR = 180° 

58. m309 a m s ~ m r m l m l m j ~ l ~  ~ g c r g o  mala n 1 6 ~ ~ m ~ 6 ~ 1 ~ 3 m m ~ q  n@(mY ? 

(a) 40 (b) 41 (c )  11 (d) 44 9 

59. amj m w m m l a d o  1995 a a  ruler 1991 aermjmal mocannq. a d g j o w d  mle,m~d& 120.4 
rmg&. 1991 ae, 100 m ~ t - ~ q o s  mmmmi' 1995~~3 120.40 m a d  a d u m m j m  amj AjSjemom 
m o m m o l ~  mom ~mqmmilmlm~mrual~a o d m w  mlu5mbo @mi ? 

(a) 1995-6 amdma dmlmmlamcbo hgadm~mq. (b) d ~ l m m l a m m ~ l d  mgmlg 

(c) amcmma drulm mlammmd (d) ddcm%d mlw~rn&jm~. 

60. 342, 642, 1242 ............. am, cruoqoaiuom~sw  mom^^ cmmI0z~)a  in1(7;a1omm d m j ?  

(a) 342 aamjqcmJ3Cnl0 cmgail%@g! mmmm a b i c n d d  

(b) 3 a t - ~ r n ~ ~ m , j 3 m ~  cmsail~m crummm awicnmd 

(c) 2 onDmaWJmAma ~ w n j m l m  awicn&nd 

(d) 42 amnmpnjm&ma mmysmlm a u i c n d d  



ACt1 IEVEM ENT TEST IN MATHEMATICS FOR STANDARD X 

Dr. Santhamma Rrju 
Professor in Education 
Unlveralty Of Calicut 

Ancel Maria 
Lecturer 

StThomas Training College, Pala 

INSTRUCTIONS 

'This is a test in Mathematics. 

* Each qumtion has 4 responses as a, b, c, d. 

* In the response shcet given, the question numbers are written in order, with a,b,c,d 

against each nurnbcr. Find out the correct answer and put a circle around the letter 

showing thc correct answer against the question number. 

* If you find thnt you have marked wrongly draw around the circle and put the 

circle in the correct place. 

* Answer all the questions. 

1) In which of the following solids, the cross section is not the region of a circle 7 
a) Sphere b) Pipe C) Hemisphere d) Cone 

2) ABCD is a cyclic quadrilateral. IF L A  = 112". what is the measure of LC? 
A) 68' b) 90" c) 112" d) 248O 

3) Which of the following is equal to log 481 
a) log 812 b) log (8-2) c) 2 log 8 d) %log 8 

4) Whnt is the formula for calculating the price index number? 

5) Whnt is the place value of '4 ' in the numeral 32 14 five ? 
a) 5 O  b) 5' c) 52 d) 

6) Which of the following represents a sequence of instructions in step by step form 
written to solve a problem? 

a) flow chnrt b) algorithm c) bits d) bytes 



7) Which of the following is used in a decision box? 

8) What is the characteristic of log 3275.7 7 
a) 1 b) 2 c) 3 d) 4 

9) If  n(A) = 3 and n(B) - 4 what is the number of ordered pairs in a function from B 
to A7 

A) 3 b) 4 c) 7 d) 12 

10) Which of the following relation represents a function? 

11) Which of the following i s  a factor of a3 - 7a + 6 ? 
a) a -  1 b) a t 1  c) a +2 d) a - 3  

12) The second nnd third terms of A.P are 1 and 5 respectively. What is the first 
term? 

a) 4 b) -3 . C) 3 d) 4 

13) Which of the mlid has 4 faces , but no vertex 7 

R) hemisphere b) triangular pyramid c) Square pyramid d) pipe 



14) The inscribed angle of an arc is an acute angle, what is it called ? 
a) minor arc b) major arc c) semicircle d) chord 

15) The truthset of a quadratic equation is a singleton set. What is the nature of the 
discriminant 7 

a) less than zero b) greater Ulan zero 
c) eqrurl to mro d) less than or equal to 7ero. 

16) Which of the follo-dng is a polynomial formed by the combination of the factors 
(x+2) and (x-1) 

a ) x2+2x+2 b) x2-2x-2 c) x2+x-2 d) x2-X-2 

17) I f  the remainder on dividing a polynomial by P(x) by another polynomial Q(x) is P(3) then 
what is a x ) ?  

a) x-3 b) x+3 c) x-1 d) x+l 

18) I f 5 ,  -1, -7arein A.Pwhatisthe nextterm? 
A) - 1  b) -6 c) -13 d) 1 

n 
19) If ABC " = 145 which of the following is true of ABC ? 

a) major arc b) semi circle c) minor arc d) chord 

In the figure which of the following is an inscribed 

angle of /;;;B 

a) L ABC b) L ABD C) LACB d) LBAD 

2 1) If Sin A = 5 which of the following is the value of Cos A? 
i7 

22) Which of the follo*~ing npresents the a m  of A ABC ? 

a) % AR x RC Sin A 
C) % AC x AB Sin B 

b) % BC x CA Sin B 
d) ?h AB x BC Sin B 



23) Which of the following is cqual to log a + log b - log c? 
a) log abc b) log ablc c) log c lab d) log (a+bc) 

24) Which of the following cannot be a base five numeral? 
a) 124 b) 134 c) 144 d) 154 

25) The number of deaths in a village is estimated as 'X. If the population of the village is 'Y 
which of the following represents CDR? 

a)_y x loo b ) ~ x 1 0 ~ )  C ) _ X X ~ O O  d)xxlOOO 
X X Y Y 

26) If the truthset of the equation x2-4x-tk.4 is a singleton set, find the value of k 
a )-2 b) 4 c) 4 dl 2 

27) The 1st term and mmmon ratio of a G.P are 8 and % respectively, what is the n' term? 
a) 2 '" b) 2 4-n c) 2 2-n d) 2 

28) A man standing on the top of a building observes the top of a T.V. tower at an angle of 
elevation of 55" and obse~es  its foot at an angle of depression 18'. The building is 200m 
away from the tower. Which is the correct figure to find the height of the tower. ? 

29) How mny starting and ending points can a flow chart have ? 
a) multiple for both b) one each for both c) multiple starting points and 
one ending point d) one starting point and multiple ending point. 

30) Which of the following is the place value of the digit '2' is the numeral 1234 tl, 7 

3 1) The assumed mean of n scores i s  'x' and the sum of the deviations from x is y, find the 
actual mean 

8) x+ Y - b) x- Y 
4 c) y+x dl y-x 

n n n n 



32) Find vdue of tha fbnction y = 2xZ-1 at X = 0 
all b) -1 c) 3 d) -3 

3 1) The mm of thc dements of the truthset is 10 and their product is 16. What is the 
equation? 

A) x 2 -  l u x +  1 6 ~ 0  b)xZ+ lox+ 16=O 
c) x2+ lox-16=0 d) -x2+ 1 OX+ 1 6 4  

34) If P(x) = 2x'+9xz-5x+k and P(1)=0 find the value of K 
A) I6 b) -16 c)6 d) -6 

3 5 ) m  in a minor nrc of a circle. If LPSQ = 1 IS', which of the following is the degree 
measurc o f m  7 

n) 245' b) 230' c) 130' d) 65' 

36) What is the value of 
I +  x - 

Y 

8) Y b) Y c) 1 d) x 

rtx XY X+Y m - 

37) The ammcd mean of 100 scores is 45. If the sun of the deviations is 32, what is 
the actual arithmetic mean 7 

38) The cost of paddy per kg. In 1994 is the double of the cost in 1986. What is the price 
index number 7 

39) What would be truth of the equation x2 + lox + k = 0 if one of the elements is 47 



40) Which of the following docs not represent a function? 

8 

c) d) 

4 1)  Find range of f (x) = 2 x 4  when the domain is {-1,0)7 
a) {3. J) b) (-2.01 
C) {-7. -51 d) (-7, -3 1 

42) When a polynomial P (x) is divided by x + 1, the remainder is 7 and on dividing it x - 2 
the remainder ia 19, then which of the following statement is true? 

43) The total s t~rface arm of R solid sphere is 120 cm2. If this is split into two hemispheres 
what will be the m~rface area of ench part? 

a) 40 cm2 b) 60 em2 c) 80 cm2 d) 90 cm2 

AB is the diameter of the circle and '0' is the centre. If 
C L OBC = 70" which of the following is the degree 

measure of G? 

45) When A inrrcases Rom 0' to 90" the value of sin A 
a) decreases b) increases c) does not change d) cannot be predicted 

46) Which of the following principle is best suited to estimate the value of log 3 4 3 12 7 
a) log (a x b) = log a + log b b) log (ah) = log a - log b 
C) log am = m log a d ) l o g a x b / c =  loga+logb-logc 

47) Given below are the step by step procedure to perform a certain operation 

1) Start 2) Read a and b 3) Calculate A = (a + b) 12 
4) Write A 5 )  stop 



What is the opcralion explained? 
a) lo compare two numbers b) to compute arithmetic mean of two numbers 
C) lo find the sum of two numbers d) none of the above. 

48) If K is a non - 7ero ml number, K, 5K, 9K are in 
8 )  A.P b) O .P c) A.P and G.P d) neither A.P nor G.P 

49) A cone and a hemisphere have the same diameter and the same height. What is the ratio 
of their volumes ? 

a) 2:l b) 1:2 c) 1:l d) 1:3 

50) If tan x/cot 25 - 1 what the value of x ? 
a) 25 b) 45 c) 75 d) 65 

5 1) The dflerent steps to find the sum of the first 20 terms of an A.P whose n" term is 
In = 3n+20 are given below 

a) 1, = 3 + 20 = 23 b) 10 [23 + 801 
c) 10 x 103 a 1030 d) tzo=3x20+20=80  

Arrange the steps in correct order 
a)a,d,c,b b)a,d.b,c c)b,c,a,d d)b,a,d,c. 

Sin 8 Sin 8 
52) t = 2 wsec 8 to pmve this, what is the correct arrangement 

1-coso l+CosO 

Sin 0 + Sin 0 Cos 8 t Sin 0 - Sin 9 Cos 8 
a) 

I -  c0s20 

m 2 
d) sinyo e) Sin 9 = 2 Cosec 0 

The correct ordcr is 
A) C, a. b. d. c b) a, b, c, d, e C) a, b, 4 e, c d) d, e, a, b, c 

53) The algorithm to find the area of a triangle is given below 
I .  Start 2. Write A 3. Stop 
4. Calculate 4 s (s - a) (s - b) (s - c) 5. Read & b, c 6. Calculate s = a+b+c/ 2 

What is the mrrcct order of the algorithm 7 
a)1,6,2,3,4,5 b)1.2,3,4,5,6 c)1,5,6,4,2,3 d) 1,2,5,6,4,3 

54) Whlch of the following equation has its truth set empty 7 
a )x l -1  -0  b)x2+ 1 = 0  c ) x 2 - 6 x + 9 = 0  d ) d + x + % = 0  

55) The statement x2 - (Sum)x+ Product = 0 is helpful to derive a q u a W v e  equation in 
general form if given - , 



a) ('ocllicient of x2 b) Discriminant 

c) Elcmcnls of thc tn~th set d) one of the elements of truth set 

56) Which is thc ml number that cannot be a term in G.P. ? 
a) -1 b) 0 c) +1 d) 1/10 

R 
PQRS is a cyclic quadrilateral. Which of the following is always 
trucof P Q R S ?  

a) LP-  LR b) PQ = RS 
C) PQ and QS biscct each other d) L P +  L R =  180' 

58) Which of the following is the largest base - five numeral with two digits ? 
a) 4% b) 416.. c) llfiw d) 44iiw 

59) According to the price of some commodities in the years 199 1 and 1995 the cost of living 
index number is 120.4. Which of the following is the correct interpretation of the 
situation, if, for each Rs. 1000 in 1991, an average family spends Rs. 1204 in 1995. 

a) maintain better standard b) maintain the same standard 
C) live in a lower standard d) manage living. 

(a) Which of the following statement is true of 3&,642, 1242 ............ 7 
a) an A.P with common difference 3d2 b) an A.P with common difference 3 
c) a G.P with common ratio 2 d) a G.P with common ratio 242 



ACIIIEVEMMEN'T TEST IN MATIIEMA'I'ICS - STANDARD X 
SCORE SHEET 
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1 0 a  

1 2 a  
1 3 a  
1 4 a  
1 5 3  
1 6 a  
1 7 a  
1 8 a  
1 9 a  
2 0 a  

2 2 a  
2 3 a  
24 
2 5 a  
2 6 a  
2 7 a  
2 8 a  
2 9 a  
3 0 a  

n 

l a b c d  
2 n h c d  
3 a b c d  
4 n h c d  
S a b c d  
6 a h c d  
7 a b c d  
8 a b c d  
9 a b c d .  

I l a b c  

b  
b 

b 

b 
2 1 a b c  

b  

b c  

b c  
b c  
b c  

c  
c  

b c  
c  

b c  
c  

b c  
b c  

c q ,  
h c  
b c  
b c  
b e  
b c  
b c  

d 
d  
d  
d  
d 
d 
d  
d 
d ,  
d 
d 
d 
d 
d 
d 
d 
d  
d 
d 
d  
d  

3 1 a  
3 2 a  
3 3 a  
3 4 a  
3 5 a  
3 6 a  
3 7 a  
3 8 a  
3 9 a  
4 0 a  
4 1 a  
4 2 a  
4 3 a  
4 4 a  
45 
4 6 a  
4 7 a  
4 8 a  
4 9 a  
5 0 a  
51 
5 2 a  
5 3 a  
5 4 a  
5 5 a  
5 6 a  
5 7 a  
5 8 a  
5 9 a  
6 0 a  

a- 

d 
d 
d 
d 
d 
d 
d 
d 
J 
d 
d 
d 
d 
d 
d 
d 
d 
d 
d 
d 
d 
d 
d ,  
d 
d 
d 
d 
d 
d 
d 

I] 

b 
b  
b  
b 
b  

b 
b  

b 
b 
b 

a ' b  
b  
b  
b 

' b  
b 
b 

b  

b  
b  
b  
b 

TOUI 

b c  
b c  

c 
c 
c 
c 
c 

b c  
c 
c 

b c  
c 
c  
c 
c 
c 
c 
c 

b c  
b c  

c 
c 
c 

b a c  
c 

b c  
c 
c 
c  
c 

score 
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APPENDIX XI 

SCALE 0 1 7  ATI'I'I'UDE TOWARDS MATHEMATICS 

Dr. Snntllanlma Rnju 
Professor in Education 
University of Cnlicut 

Ancel Maria 
Lecturer 

St. Thomas Training college, 
Pala. 

INSTRUC'TIONS 

* Ihis scalc consists of 32 statements rclated to mathematics. Each statement has 

five alternative rcsponscs - Strongly agrce, Agree, Undecided, Disagree and 

strongly Disagree. Rcad cach statement and decide how far the matter is true 

as far as you are concerned. 

* Put a 'X' mark with in the circle agalnst the response you feel correct for each 

statements 

* If you find that you have marked wrong and want to change it, put a around 

the circle and put the 'X' in the corrcct place. 

* Mark the responses for every statement. 

I .  For thosc ignore of mathematics, there is a chance of being cheated in their day to 

day life. 

2 .  1 like to rcad thc articlcs dating to mathematical details that come in magazines 

and ncwspapcrs. 

3. 1 feel so bored and bothered over mathematics classes. 

4. 1 am not intcrcsted in doing thc ~roblcrns or assignments in mathematics. 

5. If is my pastinic to draw and paint gcomctrical figures. 

6. 1 used to rcad the column thc puzzlcs in mathematics, of the periodicals. 

7. I like to Ilclp lily class~i~ntcs to clear their doubts in mathematics. 

8 .  Whcn it comcs to nly tun1 only, I think about the question that is asked in the 

ttiathcmnt ics class. 



9. 1 don 't like to discuss thc difftcult mathematical problems with my friends. 

10. 1 uscd do draw bcauti ful pictures based on the mathematical principles. 

I I .  I am very niuch intcrcstcd to find out the short cut ways to work out problems. 

12. 1 makc my fricnds iiwarc of thc significance of mathematics. 

13. It is allergic for mc cvcn to think about mathematics classes. 

14. 1 don't like the mathematics teachers who make the student do the problems 

themselves. 

15. i likc to collect the photographs of the mathcmaticians. 

16. The study of mathcmatics is necessary for the study of other scientific subjects. 

17. Mathematical principles depend mainly on observations and not on reasons. 

18. 1 don 't think mathematics has any artistic side to it. 

19. 1 talk about the relation of mathematics to everyday life with may friends. 

20. 1 rcally try to know morc about the mathcmaticians who find out new theories. 

2 1 .  During my lcisure time, I like to read books related mathematics. 

22. 1 read mathcmatics at lionic, only due to compulsion of my parents. 

23. 1 am intcrcstcd to takc at1 activc part in thc mathcmatics clubs activities. 

24. 1 like to learn by heart the formula and principles in mathematics. 

25. I like to participate in mathematics quiz competitions. 

26. 1 don' t takc tlic trouble of spending more time on difficult portions of 

mathcmatics. 

27. 1 nni satisfied with a just minimum pass in mathematics. 

28. 1 likc to scc thc cxhibitiotls oti mathematics. 

29. 1 try to do thc cxcrciscs in mathematics texts without the assistance of the 

tcachcr. 

30. ARer my schooling, I don 't like to go for any course of studies related to 

mnthcmatics. 

3 1 .  1 prefer the study of other subjects to mathematics. 

32. 1 wish thc study of mathcmatics removed from the syllabus. 
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APPENDIX XV 

CLASS ROOM ENVIRONMENT INVENTORY 

Dr. Santhamma Raju 
Professor in Education 
IJniversity of Calicut 

Ancel Maria 
Lecturer 

St. Thomas Training College, 
Pala. 

INS'I'KUCTIONS 

* This is an inventory related to your mathematics learning in the class room. 
Each statcrnetit lias three responses - Agree, Undecided and Disagree. 

* Put a 'X' mark within the circle against the response you feel correct for 
each statcmcnt. 

* If you find you have marked wrorlgly and want to change it, put a 
around the circle and put 'X' in the correct place. 

* Mark responses for every statement. 

1 .  At the outset of the class itself the mathematics teacher tests the pupils previous 

knowledge relating to the topic of study. 

2. Tllc tcacher will switch on to the new topic only after imparting basic knowledge 

rclntcd to i t .  

3. Tcochcr will not nllow the pupils to find solutions to the mathematical problems 

according to thcir own modc of thinking. 

4.  Mntllcmatics problcma nrc not discussed in group; in the class. 

5 .  l h c  tcachcr trains thc pupils to collect the data needed to solve the mathematical 

problems. 

6 .  In additions to thc tnathcmatical aids provided by thc school the teacher uses 

othcr charts, diagrams, and modcls to teach. 

7. 'I'cachcr cncouragcs alld gives directions to tlie pupils in making new 

mnthcmatical aids to study mathcmatics. 

8. Tcnchcr docs not givc training to pupils to discuss and solve mathematical 

problcms that arc non-nc;ldcttiic. 

9. Tcaclicr docs riot train the pupils to think "What, why and how" of a problem to 

get the solution. 



10. Pupils arc given practicc in discussing mathematical topics where it is needed. 

I 1. The relevance of each topic in the present day to day life is stressed whenever a 

mathematical topic is taught. 

12. Mathematics club function in our school. 

13. The teacher does not give proper guidance and encouragement and co-operation in 

the working of the club. 

14. Special care is not imparted to pupils who are weak in mathematics. 

15. Pupils are given chances to become the leaders of the study groups. 

16. Discussion classcs are organised on the basis of the mathematics clubs. i 

17. After each chapter is taught, class test is conducted. 

18. Proper evaluation of thc answer sheet is not done by the teacher. 

10. 'The teacher docs not make each student understand the mistakes committed by 

him in the answer shccts whilc distributing the same. 

20. 'Ilic tcacher givcs honic work and checks and corrects it. 

2 1. The teacher takes personal individual interest in pupils for the study of 

rnathcniatics. 

22. Thc tcachcr docs not hclp to find out the answers to the pupil's doubts in 

niathcniatics 

23. Tlic class lacks cnougli bcnchcs and desks. 

24. Tcaclicr cncouragcs rcading other books related to the study of mathematics. 

25. Tcachcr adviscs to watch and listen to the programmes like quiz, classes and 

intcrncws etc. That are tclccast though the T.V and radio. 

26. Tcacher encouragcs and prompts to make equipments, models, charts, aids and 

projccts to be exhibitcd in mathcmatics exhibitions. 

27. Books relatcd to mathcmatics arc not available in the school library. 

28. Class lacks a good black board. 

20. Tlic irnportancc of rnathcmatics in our daily life is discussed in the class. 

30. Facts relating to mathcmatics are introduccd in class relating it with the other 

sciencc subjects. 

3 1 .  Teacher insists on the use of apt instruments to draw geometrical figures. 



32. I n  the class pupils donot get chance to explain the mathematical statements, 

diagrams and graphs. 

33. Tlic topic on 'computation' in the text is not taught with the help of a computer. 

34. Teacher encourages to collect the paper cuttings on incidents and new discoveries 

in mathematics. 

35. Teacher never teases children who come out with the wrong answers. 

36. Teacher makes the class interested by introducing games related to mathematics. 

37. The teacher never cncourages to go for or to participate in the mathematics 

exhibition conducted in the district and state level. 

3 8 .  'I'cachcr discouragcs tliosc childrcn who conic out with different methods in solving 

tlic same problem 

39. Teacher behaves in quite a loving way in the class. 

40. Tcacher clarifies the doubts regarding to the portions in the class itself. 

4 1 .  'I'eacller has not givcn practice to form mathematical principles by observation and 

cxpcrimcntation. 

42. Tcnclier has made us aware that mathematics is not a science to be studied by 

heart but onc to bc logically examined and studied. 
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APPENDIX XLX 

I IO1CllS ISNVIItONMEN'I' INVEN'I'OHY 

I ' rof~ssor in E(111~ntiott ; Lecturer 
1 ltiivcrsity of ('nlirr~l St. Thornns Training College, 

Pala. - .  % - .  

+ 'Iliis i l~vc~~tor \~  is tcl:rtcd to your lioli~c cnviron~ncnt in lcartiit~g 
ti~nll~ctliat ics 
f'acli statctiic~it lins tlrtce respoiiscs- Agree, Undecided atid Disagree. 

* I'll1 'x' liinrk witli it1 tlic circlc against the response you feel correct for 
cacli stntctilctlt. 

* If you find flint !,or1 Ilavc rnarkcd wrongly and \vatit to change it put a 

around tlcc circlc anti put 'x' in the correct place. 
* Mnt k tlic tcspotiscs for every statetilent. 

I .  M\e paretits used lo clicck tiiy ti~athcri~atics notebooks. 

2 .  My oaracts do not Iccll, ltic to clarify ncy doubts in mathematics. 

7 .  ~l'licsc is IIO co~i\lcl~ict~cc at Iiotiic to st~ldy rlndisturbcd. 

4 .  I'nrcnts encourage tile to listcli to the niatliematics lessons in the T. V & Radio. 

5 .  l'hcy do tcot help to do niy Iloiiccwork it1 iciatl~eniatics. 

I I'nrcnts buy for tnc ~xltti~~nictits to conduct simplc experinients and observations in 

slilrlics 

7 'l'l~c\. do t~ol cticorlrnKc ~ilc 1 0  pnrticipatc i l l  nintlictiiatics quiz programmes. 

8 .  I'ntct~ts I~rl!- bw~ks tclnted 10 ~iiatlictiintics that1 the prescribed mathematics texts. 

I'ntclits do not ~ i v c  tltc ncccssnrv gt~idc litics lo tcie after checking the answer 

s11cct~ it1 tiinll~ctiiali~s 

10 My i~nrctits itisists o t~  n~y  studying the portions that I missed, when I was absent 

frotii class. 

I I M\- l~nrclits do1101 roti\~iticc lire nbout tlic possiblc acliievetnents that I can attain if 

I p,c~ for l~iglrcr strtrlics i l l  n~nllic~~~ntics. 



12. Thcy would clicck niy answer papers of mathematics tests and would ask me to 

find out tlic correct answers where I have gone wrong and to write it down. 

13. Thcy won't bring to tiiy notice the articles regarding any new incidents and 

discvvcrics in matlicmatics that come in the news papers. 

14. Thcy use to tcll mc tlic storics and lifc history of the mathematicians. 

IS. 71icy do not bothcr to consult my mathematics teachers and ask about my 

performatice in matlictnatics. 

16. Wc usc to discuss niatlicmatics stories at home. 

17. Parctits do not carc to liclp mc practice thc guidelines imparted by my teachers to 

improve my studics. 

18. They would remind me to use and refer to the mathematics dictionary and 

cncyclopcdia to clarify my doubts. 

10. They do not bring books related to mathematics from the library. 

20. Parctits will not appreciate me when 1 get low marks in mathematics. 

2 1 .  Parctits will not discourage nic whcn I get low marks in mathematics. 

22.  At liomc. no tuition ia nrrnngcd for difficult topics. 
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APPENDIX XXIII 

HOME PRACTICE lNVENTORY 
FOR MATHeMATICS 

Dr. Santhamma Raju Ancel Maria 
Professor in Eduction Lecturer 
University of Calicut St. Thomas Training College, Pala. 

INSTRUCTIONS 

* This is an inventory of 24 statements regarding your home practice of Iarning 
mathematics. Each statement has three respones - Always, Some times and 
Never. 

* Read each statement and decide how far the maker is true as far as you are 
concerned. 

* Put a 'XI mark within the circle against the response you feel correct for each 
statement. 

* If you find that you have marked in the wrong circle, put a [l around it and 
put the 'x'in the correct place. 

* Mark the response for every statement. 

1. I begin my studies daily at a fixed time. 

2. I have a fixed place to study. 

3. A time table is made in advance for my daily studies. 

4. A fixed time for studying mathematics is not included in my time table. 

5. I do not try to find out the relation of the mathenlatics 1 Imrned with thc tially life 

incidents 

6. I use some short cuts to remember the important points while studying 

mathematics. 

7. I jot down the important points after studying each portion. 

8. I consult with experts in mathematics to clarify my doubts and in finding the 

answers. 

9. 1 don't buy books, magazines etc. Which help the study of mathematics. 



10. I do not compare and study each topic with relation to the othcr topics in 

mathematics. 

1 1. I used to discuss mathemctical topics with parents durin8 leisure lime. 

1 2. We listen regularly to the T.V and Radio programmes relating to mathema tics. 

13. We make it a point to read arbcles relating to mathmtatics in the b l ies .  

14. I am encouraged and helped to find solutions for problems which are told difficult 

by others. 

15. 1 select and do the problems in the exercise from the topics convered in the 

class. 

16. I examine whether the give11 data is complete and necessary to find out the 

solutions to the problems. 

17. An effort is made to find out the differences, between mathematical principles 

showing outward similariries. 

18. I don't work out the activities specified at the end of each chapkr. 

19. While learning the equations and formula in mathematics, I donot have the habit 

of writing them down. 

20. 1 spend time on making charts models, word puzzles etc. related to 

mathematics. 

21. I try to complete the daily portion strictly according to my predecided tinic 

table. 

22. Decision is taken in advance regarding the topics which n d  more attention 

during revision time. 

23. It is my habit just to copy down the correct answcrs from others without tahing 

strain to do the exercise myself. 

24. I do not recheck and rectify mistakes of my arlswcrs during tllc cxilnlination. 
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