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CHAPTER I

Introduction

· Need and Significance of the Study

· Statement of the Problem

· Definition of Key Terms

· Variable selected for the Study

· Objectives

· Hypotheses

· Methodology of the Study

· Scope and Limitations

· Organisation of the Report 

INTRODUCTION


Education from whatever perspective is viewed is aimed at preparing one for life and for a better living. Life involves a constant and continuous modification of experiences. Education should help the child to adjust to this changing world. Education is one of the important instruments for improving the quality of people, society and nation and it also helps in meeting the challenges of fast developments in the world. Most of the changes and achievements of this century are based on the use of science and technology. Science and technology not only modify our physical environment but they also colour our perception and influence our decisions.


Science and technological progress have altered the educational requirement of dynamic and emerging societies. An important concern in the progress, welfare and security of a developing nation like India is undoubtedly the quality of science education. Science education plays an imperative role in the development of innate potentialities of the child. Science education should help the child in developing desirable knowledge, attitudes and skills for the effective use of scientific knowledge, which results in the expansion and refinement of the body of knowledge that comprises science. 


Science education in India since independence has been characterized by a trend of increasing content load, overwhelmingly in the form of factual information. This has been coupled with a decline in laboratories, leading to an absence of experimentation or indeed any kind of activity that can make the content plausible (Mukherjee, 2007). Recently attention has focused on the decline in science education in India. It has been found that even at plus two levels, the priority for science is declining (Garg & Gupta, 2003).


The higher secondary stage is the stage of maximum challenge. While the students in this age-group are passing through a critical phase of their lives – transition from adolescence to youth, they have to take important decisions concerning their future career by choosing suitable courses. In fact, more than the need and aptitude, it is the awareness and performance of the students at this stage that ultimately determines their future. Whether they would be able to get into a job or a vocation or pursue further studies of their own choice/preference is the uppermost concern in the minds of students and their parents (NCF for School Education, 2000).In order to attract students and parents towards science the improvement in the quality of science education is necessary. This needs a radical revision of the science curriculum.


Although National Curricular Frame work 2005 and the new process and learner oriented science curriculum introduced in India has made a beginning, it is not enough. In order to build a generation of pupils with a positive Self-Esteem and a healthy approach towards studying joint efforts of researchers, educationists, teachers, parents and government is all that what is needed.

1.1 
NEED AND SIGNIFICANCE

The new developments in the field of sociology, psychology, and pedagogy and information technology have resulted in a major methodological shift in the system of education world-wide. The teacher-centered approach is shifting to learner-centered approach. In accordance with the new changes, the Government of Kerala has also started the learner centered approach in curriculum transaction. The evaluation system has given way to grading system with emphasis on continuous and comprehensive evaluation.


The entire education system up to the Higher Secondary level in Kerala is on the threshold of change in methodology. The activity-based learning and the grading system envisaged in the National Policy on education (NPE 1986) has been introduced in Kerala. 


The learner centered and activity based approaches advocated in NPE provide opportunities to develop the innate qualities of the learner and to construct knowledge by himself/herself through the different learning processes or learning activities.  The construction of knowledge by learner himself requires active involvement in learning. Thus the responsibility of the learner is increased. For the better acquisition and retention of knowledge the learner should feel that he can do the job very well. He should have a positive attitude about him and in his abilities. In other words the Self-Esteem of students plays a vital role in the success or failure in their task of constructing knowledge and also in their academic achievement.


Most of the studies of Self-Esteem and academic Achievement indicate that Self-Esteem and achievement go hand in hand (Thomas& Sanandaraj, 1982; Earle, 1985; Holly, 1987; Covington, 1989). Self-Esteem in most students 'mirrors' the appraisals of others, in particular parents and teachers. Teacher’s views clearly affect learner’s achievements. Positive appraisals over an extended time tend to increase the level of learning. Prolonged or consistent negative appraisals tend to lower learning achievement. Students tend to perform in accordance with teacher expectations and treatment - self-fulfilling prophecy (Loomans & Loomans 1994). In this new educational set-up in our country where the terms teaching and learning has acquired new meaning, it is interesting to study about Self-Esteem of students particularly the higher secondary students of adolescent age.


In the late 1970’s research interest was shown a shift from sorting student behavior during the course of learning to the student description of learning and its qualitative differences. Researchers pointed out that, students differ in quality of what they had learned and understood (Entwistle & Robinson, 1976; Marton & Saljo, 1976). It is to be remembered that learning is individualistic, that is there occurs qualitative differences in ways pupils express their understanding (Entwistle, 1987).This difference in the way one approach a learning material is termed as Approaches to Studying. Survey of literature on approaches to studying shows that it has been studied extensively abroad. This include: Study Approaches and Preference (Biggs, 1979); Variability in Approach (Ramsden & Laurillard, 1979); Deep and Surface Approach (Speth& Brown, 1988); Approach and levels of processing (Entwistle &Waterson, 1988); Study Approach and Self-Esteem (Watkins &Hattie, 1990); Study Approach and Quality of Learning Outcomes (Trigwell & Prosser, 1991).


In India limited studies were conducted on Approaches to Studying and most of them exclusively deal with its relationship with Scholastic Achievement (Pillai &Naseema, 1991; Kumar, 1993; Kumar 1994; Prasad, 1995; Rehna, 1996; Kumar, 1997; Kumar, 1998; Koya, 2002; Shanmugathas, 2002).


The process and learner oriented science curriculum introduced in Kerala is aimed to motivate students towards construction of knowledge by themselves. As science is a hierarchical subject, in order to construct knowledge it is necessary to have sufficient understanding of basic concepts and principles of science. The successful construction of knowledge will relies on the previous knowledge and the ability of students to relate the acquired knowledge with life experience. This demands good study habits and approaches to studying from student’s side. A healthy approach to the study material paves the way for the nurturing of scientific mind.


Relationship of Self-Esteem and learning approaches and strategies has been studied by some researchers and it has been concluded that Self-Esteem exerts significant influence on student’s way of learning and strategies. For instance Watkins & Hattie (1990) found that academic Self-Esteem correlated positively with achieving and meaning orientations and negatively with reproducing orientation. Mc Carthy and Schmeck (1988) reported the surface or shallow processors of information had low Self-Esteem. 


A wide range of educational applications of Self-Esteem and Approaches to Studying have stemmed from a number of investigations. This necessitates initiations to link Self-Esteem and Approaches to Studying with academic achievement in order to explore the possible association among these variables. It is expected that Self-Esteem and Approaches to Studying are in one way or other contribute to the academic achievement of students. Eventhough extensive studies were conducted in the area of Self-Esteem, Approaches to Studying and student’s achievement the investigator could not locate adequate studies dealing with the cross-over effect of Self-Esteem and Approaches to Studying on student’s achievement. In this changed educational scenario it is very important to study the influence of Self-Esteem and Approaches to Studying on scholastic achievement of students.


This tempted the investigator to take up a study on the topic influence of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students. Being a student of Chemistry the study is confined to Chemistry.

1.2
STATEMENT OF THE PROBLEM


The problem of the study is entitled as “INFLUENCE OF SELF-ESTEEM AND APPROACHES TO STUDYING ON ACHIEVEMENT IN CHEMISTRY OF HIGHER SECONDARY SCHOOL STUDENTS”.

1.3 
DEFINITION OF KEY TERMS

1.3.1
Self-Esteem

The judgment and attitude an individual holds towards himself (Good).


Relatively permanent positive or negative feeling about the self that may become more positive or negative as a person encounters success and failure in daily life (International Encyclopaedia of Psychology).

1.3.2
Approaches to Studying


Approaches to studying as used in present investigation refers to orientation of pupils in studying to which strategies of learning, styles of learning and associated forms are merged.


According to Entwistle (1987) Approaches to studying are a product of the interaction between the characteristic of the individual students and presumption of courses and teaching and assumed procedures. 

1.3.3
Achievement in Chemistry 


It is the accomplishment or proficiency of performance in Chemistry as measured by a standardized test in Chemistry.

1.3.4
Higher Secondary School Students


Higher Secondary School Students are those students who are studying in higher secondary class. In this study science students of XI class are taken as Higher Secondary Students.

1.3 VARIABLES SELECTED FOR THE STUDY


As the intention of the study is to find out the influence of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students, the variables of the study are Self-esteem, Approaches to Studying (Independent variables) and Achievement in Chemistry (dependent variable).

1.4 OBJECTIVES

1. To construct and standardize Achievement test in Chemistry to measure Achievement in Chemistry of higher secondary school students.
2. To find out the main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for the total sample.
3. To find out the main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for boys.
4. To find out the main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for girls.
5. To find out the main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for government school students.
6. To find out the main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for aided school students.
7. To find out the main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for rural school students.
8. To find out the main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for urban school students.
1.6
HYPOTHESES                                                                                                                                                                       
1) The main and interaction effect of Self-esteem and Approaches to      Studying on Achievement in Chemistry of higher secondary school students will be significant for the total sample.

2)
The main and interaction effect of Self-esteem and Approaches to      Studying on Achievement in Chemistry of higher secondary school students will be significant for Boys.

3)
The main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Girls.  

4)
The main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Government school students.

5)
The main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Aided school students.

6)
The main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Rural school students.

7)   
The main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Urban school students.

1.7 METHODOLOGY OF THE STUDY


Methodology deals with the description of the sample, tool and statistical   technique used for the study. The present study aims to find out the influence of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students. The procedure that the investigator may adopt for the collection of data will be the administration of Self-esteem inventory, Approaches to Studying inventory and Achievement Test in Chemistry among higher secondary school students in Kozhikode and Malappuram district.

1.7.1  Sample 


The sample of the study consists of 600 science students of standard XI selected from 12 schools of two district of Kerala, viz, Kozhikode and Malappuram. Sample was selected by giving due representation to gender, type of school management and locale.

1.7.2    Variables


The dependent variable is Achievement in Chemistry and independent variables are Self-esteem and Approaches to Studying.

1.7.3    Tools Used


To measure the influence of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students the following tools were used.

(1) Self-Esteem inventory (Koya and Beegam,2007)

(2) Approaches to Studying inventory (Kumar and Koya,2001)

(3) Achievement test in chemistry (Koya and Asna, 2008) 

1.8 SCOPE AND LIMITATIONS


The present study has been specifically intended for studying the influence of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students.


Self-esteem and Approaches to Studying is an interesting topic of especially those works in the field of cognitive developments, learning process and adolescent problems.


The present study also attempts to construct and standardise an achievement test for measuring achievement in chemistry of higher secondary school students.


The study was conducted on a representative stratified sample of 600 pupils of standard XI belonging to different schools of Kozhikode and Malappuram districts. In selecting the sample due representation was given to factors like gender, type of school management and locale.


Though care has been taken by the investigator to make the study as precise as possible, there occurred some unavoidable limitation also. The following are some among them.

1)          Since the study is conducted as the part of the course, the investigator has to complete it within the available time limit. Hence it is decided to carry out the study only in two districts of Kerala.

2)
The investigator conducted the study on the higher secondary school students studying under the Board of Higher Secondary education and VHSE of Kerala. Students from CBSE are not included in this study.

3)
The investigator considered only gender, locale and type of school in which they studying to stratify the study sample.

4)
The study was conducted on students belonging to one educational level, i.e. standard XI only, assuming that they are representatives of higher secondary school pupils.    

5)
The study was limited to achievement in chemistry only. 

6)
Eventhough achievement in chemistry is affected by several other factors, only Self-esteem and Approaches to Studying are the variables taken for the study.         

7)
Since it was difficult to construct objective type test items measuring the objective coming under creativity domain, attitude domain and nature of science domain, achievement test was constructed with objective type test items which measure the objectives of three domains only-concept domain , process domain and application domain.

1.9      ORGANISATION OF THE REPORT   


The report has been presented in five chapters.


Chapter I represents a brief description of the problem, significance of the study, statement of the problem, definition of key terms, objectives, hypothesis, methodology, scope and limitations of the study.


Chapter II presents the body of theory pertaining to the variables Self- esteem and Approaches to Studying, studies related to them and conclusion.


Chapter III gives an account of the methodology in detail used in the present study. It contains objectives, hypothesis, variables, tools employed for data collection, sample drawn, data collection procedure, scoring and statistical techniques.


Chapter IV describes the analysis part of the study based on the objectives.


Chapter V presents the summary of the study, major findings, tenability of the hypothesis, educational implications of the study and suggestion for further research in the area.

CHAPTER II

Review of Related Literature

· The body of theory pertaining to the variables

· Self-Esteem

· Approaches to Studying

· Body of research studies pertaining to the Variables

· Studies on Self-Esteem

· Studies on Approaches to Studying

REVIEW OF RELATED LITERATURE


This chapter describes the underpinning theories of the variables and tries to provide the better understanding of the concept and explores relationship between variables. An attempt is being made to trace the origin of variables and its development with special emphasis on current status.


It is meaningful for an investigator to make a comprehensive survey of what has already been done on the problem and its related aspects. Best and Khan (2007) says this step help to eliminate the duplication of what has been done and provide useful hypothesis and helpful suggestion for significant investigation. It is a valuable guide to defining the problem, recognizing its significance, suggesting promising data-gathering devices, appropriate study design and sources of data.


In the field of research, the investigator needs to collect up to date information about what has been thought and done in the particular area from which he/she intends to take up a problem for research. This past knowledge and experience will provide valuable information regarding the effectiveness of the research. Reviewing the related literature is the only means to collect the recorded knowledge of the past.


The survey of related literature, though time consuming, is a fruitful phase as it serves the investigator a variety of background functions  preparatory to the actual collection of data.


The present study is an attempt to find out influence of Self-esteem and Approaches to Studying on the Achievement in Chemistry of Higher Secondary School Students. For this purpose the investigator made an intense effort to review almost all the accessible literature from different source to get sufficient background information for the study.


The present study gives the review of the studies in nutshell under two headings.

2.1
THE BODY OF THEORY PERTAINING TO THE VARIABLES


This section of the review deals with the theoretical aspects related to variables.
2.1.1
self-esteem

The term self-esteem comes from a Greek word meaning "reverence for self." The "self" part of self-esteem pertains to the values, beliefs and attitudes that we hold about ourselves. The "esteem" part of self-esteem describes the value and worth that one gives oneself. Simplistically self-esteem is the acceptance of ourselves for who and what we are at any given time in our lives. 


Self-esteem, one of the oldest concepts in psychology, first appeared as a coinage of American psychologist and philosopher William James in 1890. According to him Self-esteem is a dynamic process affected by successes and failures and thus opens to enhancement. James saw a connection between self-esteem, values, success and competence.


Robert White in1963 like James sees self-esteem as a developmental phenomenon but more so in that self-esteem develops gradually being affected by and in turn effecting experience and behaviour.


In the mid 1960s Morris Rosenberg and social-learning theorists defined self-esteem in terms of a stable sense of personal worth or worthiness, measurable by self-report testing. This became the most frequently used definition for research, but involves problems of boundary-definition, making self-esteem indistinguishable from such things as narcissism or simple bragging. He sees Self-esteem as a product of the influences of culture, society, family and interpersonal relationships.


According to Coppersmith (1967) self-esteem is a personal judgment of worthiness that is expressed in the attitudes that individual hold towards himself. It is a subjective experience, which the individual conveys by verbal reports and other expressive behaviour.


Nathaniel Branden in 1969 briefly defined self-esteem as "…the experience of being competent to cope with the basic challenges of life and being worthy of happiness". This two-factor approach, as some have also called it, provides a balanced definition that seems to be capable of dealing with limits of defining self-esteem primarily in terms of competence or worth alone.

Branden’s (1969) description of self-esteem includes the following primary properties:

1. Self-esteem as a basic human need, i.e., "…it makes an essential contribution to the life process", "…is indispensable to normal and healthy self-development, and has a value for survival." 

2. Self-esteem as an automatic and inevitable consequence of the sum of individuals' choices in using their consciousness 

3. Something experienced as a part of, or background to, all of the individual's thoughts, feelings and actions. 


American psychologist Abraham Maslow described two kinds of esteem needs-the need for respect from others and the need for self-respect. Respect from others entails recognition, acceptance, status, and appreciation. Without the fulfillment of these needs, Maslow suggests, an individual feels discouraged, weak and inferior.


Seymour Epstein (1985) has a Cognitive-experiential view of Self-esteem and considers self-esteem a basic human need- worthiness which motivates us consciously and unconsciously. Self-esteem is seen as a consequence of an individual's understanding of the world and others and who we are in relation to them. We strive to maintain equilibrium of self. According to him there are different levels of self-esteem: global (general overall self-esteem); intermediate which is specific to certain domains for example competence, likeability or personal power; situational, which are the everyday manifestations of self-esteem. Global and intermediate self-esteem affect situational self-esteem.
2.1.1.1     Measurement of Self-Esteem

Among the most popular and well-utilized measures of self-esteem are the Rosenberg Self-Esteem Scale (1965) and the Coppersmith Self-Esteem Inventory (1967/1981). Rosenberg's scale was originally developed to measure adolescents' global feelings of self-worth or self-acceptance, and is generally considered the standard against which other measures of self-esteem are compared. It includes 10 items that are usually scored using a four-point response ranging from strongly disagree to strongly agree. The items are face valid, and the scale is short and easy and fast to administer.


The Coppersmith Self-Esteem Inventory was developed through research to assess attitude toward oneself in general, and in specific contexts: peers, parents, school, and personal interests. It was originally designed for use with children, drawing on items from scales that were previously used by Carl Rogers. Respondents state whether a set of 50 generally favorable or unfavorable aspects of a person are "like me" or "not like me." There are two forms, a School Form (ages 8-15) and an Adult form (ages 16 and older).


In India the tool of Self-Esteem Inventory is first construct by Karunanidhi and standardized it for measuring Self-Esteem among adolescence. The tool contains 82 items based on the Self-Esteem theory. The tool consists of both positive and negative items. The statements are simple clear and direct to the point. Each statements has four alternative responses such as “Always”   “Most of the time”   “Some times”    and “Never”. The inventory measured six dimension of self-esteem viz., Competency (16 items), Global self-esteem (15 items), moral and self control (13 items), Social esteem (12 items), Family esteem (11 items) and Physical appearance (9 items).

2.1.2      Approaches to Studying


Children may vary not only in their capabilities for learning but also in the ways in which they approach and deal with a given task. In recent years there has been a substantial amount of research focusing the relationship between qualitative differences in student’s approaches to studying and learning outcomes of that study. Approaches to studying extend our understanding about how students learn and study academic materials in the class room. 


The conceptual overview is divided into sections, each section dealing with the research of a nominally independent research group; however it is pointed out that as the research has progressed, this categorization has become increasingly arbitrary because the groups have interacted increasingly and have influenced each other's work.


The first section reports the work of the Gothenburg group which was the first to focus on learning in higher education from the perspective of the student. The following sections consider the works of Biggs who independently have developed concepts that are similar and also complementary to those of the Gothenburg group. Finally the work of the Lancaster group is considered because it brought together the work on approaches to studying of the Gothenburg group, and the learning styles of Pask, and embodied it in an Approach to Studying questionnaire.

2.1.2.1 The Gothenburg School


The pioneering work in this area was by researchers from Gothenburg University. The Gothenburg group's research concentrated on the way in which students approached the task of reading substantial academic articles. Students were invited to read the articles at their own pace using their normal approach. After reading the article the students were interviewed to determine what they had learned, how they had approached the task and their normal behaviour when reading academic articles. The interviews were tape-recorded and transcribed. The transcripts were then read through several times, usually by independent judges. The data examined first for internal consistency and then for similarities between interviews. Finally, explanatory constructs of emerging patterns were derived and checked against the transcripts (Svensson, 1976). The style of research has been christened phenomenongraphy (Marton, Hounsell & Entwistle, 1984).


An important dimension in approach to studying and level of understanding which appeared from the study was the distinction between a deep and a surface approach (Marton & Saljo, 1976a and 1976b). Students who employed a deep approach to reading the articles searched for the meaning of the article by examining the author's arguments. They were able to distill out the main point the author was trying to make. They related evidence and arguments to their own knowledge and critically examined the evidence presented for the author's arguments.


By contrast, those employing a surface approach tried to rote-learn information they considered important: rather than seek an understanding of the overall meaning of the article, they attempted to memorize details which they felt might serve to answer later questions.


Svensson (1977) related the propensity to employ a deep or surface approach with examination performance. Those classified as using a deep approach passed a far greater proportion of their examinations than those who normally employed a surface approach. Svensson also found that those employing a deep approach tended to study for longer periods as the search for understanding made the work more interesting. The tedium of rote-learning meant that those employing a surface approach spent less time studying.


The type of questions students were asked was found to affect the approach to studying adopted by students (Marton & Saljo, 1976b). One group of students was asked questions related to the meaning of the article. Another group was asked about points of detail. After facing repeated factual questioning, those students capable of adopting a deep approach eventually used a surface approach in the experiments. However those who habitually employed a surface approach found it difficult to adopt a deep approach when faced with meaning-oriented questions.

2.1.2.2  Biggs contribution


Biggs (1978) divided the study process complex into three components - values, motives and strategy. Biggs (1979) reports a study process questionnaire which has three dimensions of study process, each with a motivational and a strategy component.


The utilizing factor is related to the surface learning dimension of Marton and Saljo (1976) in that accurate reproduction and syllabus- boundness feature in study strategies. The students tend to be at university with the aim of obtaining paper qualifications; fear of failure in tests act as a shorter term motivational drive.


The second dimension is related to the deep approach. Students in this group study because of intrinsic motivation or interest in the subject for its own sake. In their reading, therefore, they seek the real meaning of the work. The final achieving dimension describes the approach of students who are motivated by the satisfaction of winning in a competitive context. The strategy component consists of a highly organized, systematic approach to studying.

2.1.2.3  The Lancaster Group


The Lancaster group used both qualitative and quantitative research methods. It developed an inventory (Ramsden, 1983) so that a larger group of students could be examined for evidence of the learning styles and approaches to studying hypothesized by Pask and the Gothenburg School. Concepts developed by these researchers were incorporated into the Lancaster inventory. There was also interaction with the work of Biggs which was taking place simultaneously. The work of the Lancaster group is described by Entwistle and Ramsden (1983).

Entwistle et al (1979) in their study found that learning consists of three related elements that are intention, process and outcomes. Entwistle (1981) was successful to delineate the concept of deep approach and surface approach. In deep approach intrinsic motivation is associated with an intention to reach personal understanding of the learning material. For  this the learner has to interact critically with the content, integrating it to previous knowledge and experience as well as seeking evidence and evaluating logical steps by which conclusion is drawn.


In contrast, a surface approach is based on extrinsic motivation, learning superficially as memorization with an intension to satisfy course requirements. Learning becomes a balancing act between avoiding failure and not working too hard.


A third approach was introduced by Ramsden (1981) known as strategic approach through which students seek to maximize their grades by strategic management of their time and intellectual resources. Strategic approach is otherwise called Achieving approach (Biggs, 1979)


Entwistle and Ramsden (1983) conducted a study on approaches to learning and suggested that there were four main orientations to studying into which approaches to learning , styles of learning and associated forms of motivation merged (Entwistle, 1990). These four orientation were described as ‘achieving’ (with components covering strategic approach, hope for success and vocational motivation), ‘meaning’ (deep approach and intrinsic motivation), ‘reproducing’ (surface and fear of failure) and ‘non-academic’   (disorganized study methods, negative attitudes and social motivation).

2.1.2.4   Measurement of Approaches to Studying


The Inventory of Learning Processes was developed in the United States by Schmeck, Ribich and Ramanaiah (1977) on the basis of contemporary theoretical developments in experimental research into human learning and memory. It contains a total of 62 true-false items intended to measure four different scales. These were explained by Schmeck and Grove (1979) in the following manner: 


Synthesis-analysis: assessing deep, as opposed to superficial, information processing; Study methods: assessing repetitive, drill-and-practice habits of processing information; Fact retention: assessing attention to details and specifics as opposed to generalities; and Elaborative processing: assessing elaborative, as opposed to verbatim, information processing. 


Recently, Schmeck, Geisler-Brenstein and Cercy (1991) supplemented these scales with seven other scales examining broader aspects of self-concept and personality to produce a Revised Inventory of Learning Processes in which the respondents indicate the extent of agreement or disagreement along a six-point scale with each of 160 statements. 


The Study Processes Questionnaire was developed by Biggs (1978, 1985) in Australia and Canada. It contains seven items on each of six scales that are intended to measure the respondents' motives and strategies on three approaches to learning ("surface", "deep" and "achieving").

The Approaches to Studying Inventory (ASI) devised by Entwistle and his colleagues (Entwistle, Hanley, and Hounsell, 1979; Entwistle and Ramsden, 1983;   Ramsden and Entwistle, 1981) incorporates a variety of constructs taken from interview-based work on student learning, and in its final version consists of 64 items in 16 subscales, grouped in turn under four general headings. The specific distinction between "deep", "surface" and "strategic" approaches is subsumed within a somewhat broader classification in terms of a "meaning orientation", a "reproducing orientation" and an "achieving orientation", and supplemented by a fourth domain representing various learning styles and pathologies described by Pask (1976).

Kumar and Koya (2001) developed Approaches to Studying Inventory for measuring the variable Approaches to Studying. The Approaches to Studying Inventory (ASI) takes the advantages by encompassing the four components of Approaches to Studying viz., Meaning orientation, Reproducing orientation, Achieving orientation and Non-academic orientation. Each component in turn includes four subscales.

2.2
body of research studies pertaining to variables

This section is combined to the body of research studies related to the variables.

2.2.1   Studies on Self-Esteem


Schnee (1972) explores whether self-esteem correlates significantly with both achievement and I.Q on 318 eighth grade and 478 fifth grade students were randomly selected, results indicated that I.Q and self-esteem are not related generally.


Kaplan (1975) found evidence that for individuals with low self-esteem who have experienced consistent failure delinquent behaviour serves to enhance self- esteem as way of getting back at the system. He also found in a long term study on 3000 seventh grade students that lower levels of self-esteem were most likely to adopt deviant behaviour patterns. Low self-esteem becomes a tremendous source of anger and hostility, which frequently results in violence.


Gossop (1976) the result of his study shows that considerable deficiencies in  self-esteem among drug dependent patients and believes that teenagers with low self esteem who are exposed to drug must be considered  to be at risk.


Bloom (1977) revealed that school dropouts tend to have more negative self-esteem as learners than those stay in school.


Kelley (1978) found that a correlation between delinquency and low self-esteem. He found that as programmers were implemented to raise the level of self-esteem the incidence of delinquent behaviour in school declined.


Otte & Sharpe (1979) examines the effects of a career exploration program on self-esteem, achievement motivation, and occupational knowledge of seventh-grade, inner-city youth. Results indicate that given an outstanding teacher and a well-designed, well-executed career exploration program, dramatic gains can be made in both cognitive and affective variables with inner-city junior high school students.


Whitely (1980) found a high correlation between moral decision making and the level of self-esteem. After implementing a course to raise the level of self-esteem of college students they found there was less cheating and stealing and more concern about the common good of other students.


Thomas and Sanandaraj (1982) aimed at determining the extend of relationship between scores on self-esteem and academic achievement. A proportionate stratified sample of 370 ninth grade students has been used for the study. The results indicated that there is significant positive correlation between the variables understudy. The study further revealed that high achievers differ significantly from low achievers.


Brookover (1985) found that there was a significant relationship between self-concept and academic achievement.


Earle (1985) found that two common characteristic among girls who drop out schools include low academic achievement and low self-esteem.


Holly (1987) compiled a summary of all this studies and indicated that most supported the idea that self-esteem was more likely the result than the cause of academic achievement. However he acknowledged that a certain level of self-esteem is required in order for a student to achieve academic success and that self-esteem and achievement go hand in hand.


Steffenhagen and Bruns (1987) concluded from their studies that low self-esteem is the psycho dynamic mechanism underlined all deviant behavior.


Priscilla & Karunanidi (1988) have conducted a study on influence of self-esteem, locus of causality and adjustment on behavioural problems of adolescent girls. The finding of the study revealed that low self- esteem and adjustment problems tend to increase the behavioural problems of adolescent girls. The investigator used the self-esteem questions are (Pope et.al, 1988) to measure the self-esteem of the adolescent girls.


Verma and Dashora (1988) attempted to study the relationship between self-esteem and academic achievement of male and female adolescents. The study was conducted on a sample of 50 male and 50 female adolescents of 10th class. The findings revealed that non-significant positive relationship between self-esteem and academic achievement of male and female adolescents. There is no significant difference between high and low self-esteem group of male and female adolescent on academic achievement.


Tanwar Singh (1988) investigated the relationship of self-esteem with sex role orientation (Masculine Feminine, androgynous, and undifferentiated) locus of control and achievement motivation among college females of Himachal Pradesh. The results showed androgynous group had highest Self-esteem followed by masculine, feminine and undifferentiated college significantly from feminine and undifferentiated and masculine and masculine from undifferentiated females in their self-esteem.


Covington (1989) found that as the level of Self-esteem increases, so do achievement scores; and as self-esteem decreases, so does achievement. Further more and perhaps the most important, he concluded that self-esteem can be modified through direct instruction and that such instruction can lead to achievement gains. 


Kite (1989) investigated that of several major factors contributing to school drops out, four of the factors were related to self-esteems, feeling that they lack the intelligence or the ability to succeed in school. In other words, they suffered from low self-esteem, reinformed consciously or unconsciously by parents or teachers.


Vinitha et al (1989) studied self-esteem in 9th standard of children using the culture free self esteem inventory of Battle (1989) was administrated to sample of 184 boys and 184 girls. The results revealed that high self-esteem for boys and girls but statistical examination for the significant difference between the groups showed that boys have significantly high self-esteem on general and academic self-esteem than girls. Girls are more defensive than boys. 


Sahagan (1991) reported in his study that today kids join gangs because of the need to belong. To reduce gang memberships focus on enhancing the self-worth and self-esteem of our youth so that they do not seek out and need the gang to meet their basic needs. 


Wilson& Fasko (1992) investigated self-esteem, achievement, and career choices of 218 high school students in small rural school. The Self-Esteem Inventory scores tended to be low. Most students selected occupations traditional for their sex, regardless of their self-esteem scores. Young women were more likely than young men to consider non-traditional occupations.


Waltz and Bleuer (1992) in his analysis of the study revealed that successful school self-esteem programs affect factors, which are important to school success, such as positive feelings about self, absenteeism, and school retention.


Buri et al (1992) studied the relationship of parental nurturance (PN) to self-esteem was investigated for 7 districts adolescence and early adulthood age groups 7th , 8th , and 12th grades, undergraduate fresh man residing at home with parents or  no longer residing have with parents. Samples completed 39 questionnaire & demographic formation sheet even though mothers and fathers nurturance together were more strongly related to self-esteem during junior school years than during high school and college years. PN still remained a robust predictor of self-esteem during the se later years. Results are discussed in the context of (1) stability at different ages of the basis on which ones judgment of self-esteem are made and (2) PN as a stabilizing influence the transitional years of adolescence and early adulthood.


Johnson (1997) documented that juvenile delinquent not only had low self-esteem, they also had significantly lower reading skills and achievement. Juvenile delinquency prevention programs often fail because they overlook the crucial element of self-esteem and its impact on riding eloquent behavior.


Usman (2003) reported in his study of self-esteem in relation to social maturity of Higher Secondary school students of Kerala, that self-esteem and social maturity are dependent of each other i.e., high self esteem leads to high social maturity and vice- versa.


Parameswari and Elango (2003) investigated the relationship of self-esteem to quality of life in the context of Demographic variables in institutionalized. Elderly investigator administrated self- esteem scale (Rosenberg: 1964), and significant positive relationship between self-esteem and quality of life was found.


Nayam and Arokiasany (2004) have conducted a study on self-esteem and educational aspiration in secondary school students. Investigator administrated self-esteem inventory. The study revealed that male students and XIIth standard students enjoy higher self-esteem than female Xth standard students.


Verma and Sood (2004) conducted a study of study approaches of distance learner’s impact of achievement, locus of control and self-esteem on sample of 424 M.Ed students. The analysis of data revealed that academic achievement and locus of control had a significant relationship with surface approach to studying while self-esteem influenced significantly to both approaches.


Beegam (2007) investigated the relationship of self-esteem and approaches to studying of higher secondary school students. The findings suggested that self-esteem and approaches to studying are not depend each other. In rare case it is revealed that a negative relationship exists among these variables.


Mueller et al (2008) tested a model which examines the relationships among self-esteem, education, occupational prestige, and income over a span of seven years during early careers. Their results, based on a cross-lagged regression design, suggest that self-esteem increases occupational prestige and income but career outcomes did not alter self-esteem. 
2.2.2   Studies on Approaches to Studying


Marton & Saljo (1976) in their study have an attempt to identify different levels of processing of information among groups of Swedish university students who were asked to read substantial passages of prose. They concluded that the corresponding differences in level of processing are described in terms of whether the learner is engaged in surface-level or deep-level processing.


The conclusion derived from the experimental study of Marton&Saljo (1976) was that a surface approach was easy to induce with factual questions whereas persuading surface learners to adopt a deep approach was not an easy task.


Fransson (1977) concluded in his study that students are likely to use a surface approach when have a little interest in the subject matter or do not perceive its relevance to their needs.    


Ramsden and Laurillard (1979) reported that the variability in approach is partly a function of difference between individual academic tastes. But there was also evidence that the students respond to the context of learning defined by teaching and assessment method of academic departments.  


Ramsden and Entwistle (1981) revealed in their study that departments which scored highly on good teaching allowed freedom in students learning and did not impose excessive work loads had a higher than the average proportion of students who displayed a meaning orientation.


Ramsden and Entwistle (1981) studied the relationship between students Approaches to Studying and the characteristic of the departments in which they were taught. The sample consists of 2208 students in 66 departments of British Higher Education Institutions. They concluded that departments which were rated highly for their teaching and offered freedom in learning were more likely to produce students who employ a deep approach.


The study of Ramsden and Entwistle (1981) revealed that a meaning orientation was associated with freedom in student learning as well as reasonable work loads.


Ramsden and Entwistle (1981) examined the relationship between approaches to studying and self-reported ratings of academic progress. Discriminate factor analysis was conducted to discriminate between those who believed they were doing very well and those believed they were doing badly. The analysis shows that there is a positive correlation between these two variables.    


Watkins (1982) reports a study of the relationship between approaches to studying and academic grades awarded. This study found that disorganized study methods, surface approach and negative attitudes to studying were consistently related to academic performance.


Harper and Kember (1985) found the fact that older students are more likely to persist is consistent with the finding that older students are more likely to display a deep approach they are more likely to be interested in the subject matter for its own sake, to search for the key concepts and to relate them to their own experience. Such a meaning orientation must be more fulfilling than rout learning, so propensity to withdraw is reduced.  


Watkins and Hattie (1986) conducted a longitudinal study on Filipino students to examine the relationship of approaches to studying and school grades. It is found that a deep and, competitive well-organized approach are positively related to academic success. Reproducing pathology of learning was negatively co related with school grades.


In a factor analytic study by Speth and Brown (1988) in study process and strategies and found surface approach is linked to failure and deep approach to elaborative processing.  


Enwistle and Waterston (1988) examined approaches to studying and levels of processing in 117 science and 101 arts university students. Findings revealed that surface processing being correlated to surface approach and elaborative processing to deep approach.


Hattie and Watkins (1988) in a study of preferred class room environment and approaches to learning on a sample of 1266 Australian school students indicated a relationship between learning strategies and high quality learning outcomes.


Beina (1989) conducted a study to find the relation between science learning approach and Biology achievement of secondary school pupils and obtained a positive correlation between science learning approach and achievement in Biology.  


The result of the study conducted by Ramsden et al (1989) indicates that surface approach and exam performance was negatively associated. Deep approach marginally associated with aggregate mark.


Uzhunnan (1989) made comparatives of science learning approach and science learning environment among high, average and low creative groups of secondary school students. Results indicated a significant different existing in science learning approach among these groups.


Watkins and Hattie (1990) designed a study to assess the secondary school student’s approaches to learning. Results indicates a positive correlation between subjects level of self-esteem and their perception of the learning environment as enjoyable with both deep and achieving approaches to learning. Subject with versatile learning strategies were more academically successful.


Boujaoude and Giuliano (1991) investigated the relationship between student’s approaches to studying,formal reasoning, prior knowledge, gender and achievement in chemistry of 199 students in New York state. The findings revealed that meaning orientation accounted for 32 percent of the variance on the final scores.


Cristensen,et al(1991) explored the relation of students performance on the five learning strategies identified by Weinsten and Mayer (1986) with the student performance on the SPQ of  Biggs. No significant difference was found on either the basic or complex tasks between the deep or surface scores for students using the rehearsal organization and elaborate stage.


Pillai and Naseema(1991) conducted a study on a sample of 600 secondary school students and reported significant positive but low relationship between science learning approach and achievement in physics.


Relationship between approaches to study and learning outcomes at the course level was studied by Trigwell and Prosser (1991) and confirmed the positive correlation between a deep approach to study and qualitative learning outcomes.


Anilkumar (1991) studied the impact of socio-economic status and science studying approach on achievement in science of secondary school pupils and found significant main effect of science studying approach on achievement in science.    


Etkins (1992) investigates skills and approaches to study for 549 students from Honkong. The conclusion was the deep motivation was key to success but to succeed in gaining credits and good grades, deep strategy, achievement motive and achieving strategy were also needed.


Jayaseelan (1992) investigated the influence of achievement motivation and science studying approach on achievement in biology of 675 standard IX students. In his study he found significant relationship between science studying approach and science achievement.


Areefa (1993) investigated group difference in approaches to studying science of secondary school pupils and reported the existence of significant difference between high-biology achievement group and low biology achievement group and average biology group with respect to science approach.


Kumar (1993) examined the interaction effect of intelligence, cognitive style and approaches to studying on achievement in biology of secondary school pupils and reported significant main effect of approaches to studying on achievement in biology.


Richardson (1994) in his study suggests that  mature college students use more desirable approaches to academic learning, adopting a deep approach (meaning orientation) more often and a surface approach less often than younger students.                    


Boujaoude and Giuliano (1994) investigated the relationship between student’s approaches to studying, prior knowledge, logical thinking and their performance in chemistry. It was found that prior knowledge was the best predictor of achievement, followed by formal reasoning ability.


Pillai (1995) explore the influence of cognitive approaches to studying on process outcomes in physics of secondary school pupils. Significant main effect of approaches to studying on process outcome was observed.    


John (1995) investigated certain motivational variables and approaches to studying as predictors of process out come in Physics. The sample was 500 secondary school pupils. Result revealed a significant positive relation between approaches to studying and achievement.


Pillai and Kumar (1996) explored the casual relationship of intelligence, cognitive style and approaches to studying and achievement in secondary school biology. The sample consisted of 700 standard X students findings indicated that approaches to studying has direct effect on achievement is biology.


Rehna (1996) investigated the interaction effect of learning style and approaches to studying on achievement are biology of secondary school pupils. Results showed that the approaches to studying in both dimensions viz, deep/surface approach and organized/disorganized study method did not yield any significant main effect on achievement in biology. The study revealed that boys and girls differ significantly in their learning style and approaches to studying on achievement in biology are not found to be significant.  


Kumar (1997) investigated the difference in approaches to studying and learning style between high-achievers and low-achievers in secondary school biology. The sample consisted of 350 standard IX students and the result revealed that significant result exit between high and low achievers based on their approaches to studying.


Provost and Bond (1997) administrated a short version of the approaches to studying inventory to 169 college Psychology students. Study revealed that scores for meaning orientation did not predict academic performance in any way were as there was a very small negative correlation between reproducing orientation and academic achievement. 


Kumar (1998) studied the impact of approaches to studying and cognitive style on achievement in biology of 700 secondary school pupils. Result indicated that approaches to studying have main effect on achievement in biology.


Richardson et al. (1999) investigated the study approaches of in upper division distance learning course at Briton’s Open University. Study approaches of upper division students were affected by background variables. The relationship of study approaches to academic achievement was also stressed.  


Chin and Brown (2000) explore the differences between deep and surface approaches to learning science. Findings indicate that the deep-surface learning differences fall into five categories: (1) generative thinking; (2) nature of explanations; (3) asking questions; (4) metacognitive activity; and (5) approach to tasks. They suggest that teachers can encourage a deep learning approach by providing prompts and contextualized scaffolding.


Koya (2002) in his study find out that there is a strong positive relationship of learning style and approaches to studying of academic achievement.


Shanmugathas (2002) investigated the interaction effect on learning style approaches to studying and class room climate on achievement social science of secondary pupils. The study revealed that out of the three independent variable studied approaches to studying is the best predictor of achievement in social science followed by learning style.


Gerard et al(2005) studied  the relationship between students' approaches to learning and students' quantitative learning outcomes, as a function of the different components of problem-solving that are measured within the assessment. Results showed no relationship between students' approaches to learning and the components of problem-solving being measured within the multiple choice assessment.


Wilding and Andrews (2006) investigated the relations between life goals, approaches to studying and academic performance of under graduate cohort. Consistent relations were found between general life goals and approaches to studying and the changes in approaches to studying during the course is unrelated to academic performance.


Segers et al (2008) examines students' perceptions of portfolio assessment practices and the relationships to their learning approaches. The results indicate that, when implementing portfolio assessment, feedback is essential. Moreover, it seems not to be the assessment design, but rather how it is implemented, and how students' learning is stimulated through the assessment that influences the quality of learning
CONCLUSION


Survey of related literature on the variables Self-Esteem and Approaches to Studying shows that majority of the studies show a positive influence of Self-Esteem and Approaches to Studying on academic Achievement. However the results of some studies indicate that there is no influence of Self-Esteem and Approaches to Studying on academic Achievement. The study conducted by Verma and Dashora (1988) shows that there was no significant relation between Self-Esteem and Achievement. Also the study conducted by Rehna (1996) shows that Approaches to Studying has no significant effect on achievement. The positive and negative influence shown by different studies leads to the assumption that the result is inconclusive and calls for further research in this area.  


From the review of related literature to the variables, it is obvious that most of the studies on Self-Esteem and Approaches to Studying were conducted abroad. Apart from these the investigator could not locate any study showing the interaction of Self-Esteem and Approaches to Studying on Achievement. This tempted the investigator to undertake this study.
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METHODOLOGY


Methodology of research describes how the study was conducted. It deals with the method, population, and sample of the study and provides the tools and techniques employed in the research.


The present study is an attempt to find out the Influence of Self-esteem and Approaches to Studying on Achievement in Chemistry of Higher Secondary School Students. This warrants the description of the variables, tools, selection of sample for the collection of the data and statistical techniques for analyzing data. In this chapter the design of the study which has been presented under the following headings.

3.1
Variables of the study

3.2
Objectives of the study 

3.3
Hypotheses of the study 

3.4
Sample for the study

3.5
Tools used for the study

3.6
Data collection procedure

3.7
Scoring and consolidation of data

3.8
Statistical techniques used for analysis of data      


The details of each of the above are given below

3.1     Variables of the study

As the intention of the study is to find out the influence of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students, the variables of the present study are Self-Esteem, Approaches to Studying (Independent variables) and Achievement in Chemistry (dependent variable).

3.2     Objectives of the study 

3.2.1
To construct and standardize Achievement test in Chemistry to measure Achievement in Chemistry of higher secondary school students.

3.2.2
To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for the total sample.

3.2.3
To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for boys.

3.2.4
To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for girls.

3.2.5
To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for government school students.

3.2.6
To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for aided school students.
3.2.7
To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for rural school students.
3.2.8
To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for urban school students.
3.3     Hypotheses of the study 

3.3.1
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for the total sample.

3.3.2
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Boys.

 3.3.3
The main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Girls.  

3.3.4
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Government school students.

3.3.5
The main and interaction effect of Self-esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Aided school students.

3.3.6
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Rural school students.

3.3.7
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Urban school students.

3.4
Sample for the study


The sample of the study consists of 600 science students of standard XI selected from 12 schools across two district of Kerala, viz, Kozhikode and Malappuram.

3.4.1    Sampling Technique


More important than the size is the care with which the sample was selected. It is advisable to sub divide the population in to smaller homogeneous groups to get more accurate representation. This method results in stratified sampling. For the present study stratified sampling method was adopted. A stratified sample is one in which the members of the sample belong to the various strata of population are included. This technique is used to ensure the representatives of the whole population and to avoid bias.

3.4.2    Factors represented in the sample


For the present study the investigator considered the following factors as strata from which the necessary sample was drawn.

1)     Gender of the subject

2)     Locale of the school (Rural/Urban)

3)     Type of management of School (Government/Aided)

3.4.2.1 Gender


It is a well established fact that instructional efficiency depends on the gender of the subject. The cognitive abilities and other characteristics may be different in boys and girls. Hence the investigator included almost equal proportion of girls and boys.

3.4.2.2 Locale


It is noted that the location of the schools (Rural/Urban) influence the students performance to a considerable extent. Though greater proportion of school belongs to rural areas, great efficiency is found associated with urban schools. The students of an urban school hail from socio-economically affluent families, while students of rural schools mostly belong to socio-economically backward families. There fore in the present sample included rural and urban schools, but more schools from rural area.

3.4.2.3 Type of school management


In Kerala, there are schools run by both Government and Aided schools. In the present study the investigator took more Government schools than Aided schools.

3.4.3    Size of the sample


The study was proposed to be conducted on a representative sample of 600 pupils of Malappuram and Kozhikode district. The investigator selected 8 Government schools and 4 Aided schools out of which 7 schools from rural area and 5 were from urban area. The details of the sample distribution considered for the study are given in Table 3.1.  

TABLE 3.1

Break-up of the Basel sample on the basis of sub samples

	Sub samples
	Gender
	Type of School
	Locale

	
	Male
	Female
	Govt
	Aided
	Rural
	Urban

	
	282
	318
	421
	179
	371
	229

	Total
	600
	600
	600



The Table 3.1 shows the break-up of the Basel sample. The table further illustrates that there are 282 males and 318 female in the sample. The sample under Government and Aided strata is 421 and 179 respectively. Also the sample under Rural and Urban strata is 371 and 229 respectively. 

3.5     ToolS used for the study


to carry out any research, data must be gathered with which the hypotheses can be tested. The tools are devices used for collecting data.     


In the present study, The independent variables Self-Esteem and Approaches to Studying are measured by employing Self-Esteem Inventory developed by Koya and Beegam (2007) and Approaches to Studying Inventory developed by Kumar and Koya(2003).The investigator with the help of her supervising teacher constructed an achievement test in chemistry to measure the dependent variable Achievement in Chemistry.  

3.5.1 Self-Esteem Inventory (Koya & Beegam, 2007)


The Self-Esteem Inventory prepared and standardized by Koya and Beegam (2007) is used to measure the variable Self-esteem. The inventory was developed by giving due weight age to the 12 components of self-esteem. The 12 components of self-esteem are as follows.

· A sense of security

· A sense of belonging

· A sense of trust

· A sense of responsibility

· A sense of contribution

· A sense of making decisions

· A sense of self-discipline and self-cent red

· A sense of encouragement, support and reward

· A sense of accepting mistakes and failure

· A sense of family Self-esteem


The Self-Esteem Inventory consists of 55 items. The pupils are supposed to mark their response on a five point scale with alternative Always, Mostly, Sometimes, Rarely and Never. Scores 5, 4, 3,2and 1 were given to each positive item. For each negative item the scores were given 1,2,3,4 and 5 respectively according to reverse scoring procedure.


The inventory had a maximum score of 275 and minimum score of 55. All items were presented in Malayalam. The Self-Esteem Inventory response sheet and corresponding English versions are presented in appendices. 

3.5.2 APPROACHES TO STUDYING INVENTORY (Kumar & Koya, 2003)


The Approaches to Studying Inventory developed by Kumar and Koya (2003) is an adequate tool to measure the variable, Approaches to Studying. ASI comprises of four component scale with four-sub scale each. The details of the scale and sub scales that constitute ASI are given Table 3.2.

TABLE 3.2

Scales and Subscales of Approaches to Studying Inventory

	Scales 
	Subscales 

	Meaning Orientation
	Deep approach

Inter relating ideas

Use of evidence

Intrinsic motivation

	Reproducing Orientation
	Surface approach 

Syllabus-bound ness

Fear of failure

Extrinsic motivation

	Achieving Orientation
	Strategic approach

Disorganized study method 

Negative attitude to studying

Achievement motivation

	Non Academic Orientation
	Comprehension learning 

Operation learning

Globetrotting 

Improvidence 



According to Table the four component scales and their subscales are the following.

Meaning Orientation


It refers to intention of the learner to understand and give meaning. It focuses on relation between parts of the subject matter, the author’s message in association with the evidence used to support it. The subscales of the Meaning Orientation are

Deep Approach 


In Deep approach the learner involves in active questioning while learning.

Inter relating ideas


Learner attempts to integrate the subject matter with other parts of content.

Use of evidence


The learner seeks evidence and clarification to draw conclusion.

Intrinsic motivation


Learner enjoys the learning activity and takes the challenges in the encounter with pleasure.

Reproducing Orientation


It demands only minimum engagement with the learning material with focus on memorizing. The goal is often external such as obtaining grade or better job or to just keep out of trouble. The strategy thus restricted to essentials reproducing through rote learning. The subscales are the following.

Surface approach 

The study approach is superficial concentrating much on memory and intention is to reproduce as it is.

Syllabus-bound ness

The learning process is strictly restricted to the syllabus or study material.

Fear of failure


Learner is pre-occupied with anxiety about academic outcomes and is guided by the goal of avoiding a failure.

Extrinsic motivation


The drive to study is external that is the study is carried out to satisfy qualification or reward.

Achieving Orientation


It is related to the competitive form of motivation called need for achievement or hope for success. Its strategies are organized time, working space and syllabus coverage is most efficient way. The subscale include:-

Strategic approach


In this subscale learner are aware of implications of academic demands made by staff.

Disorganized study method 


In this learning strategy learner is unable to work regularly and effectively.

Negative attitude to studying


Pupils show disinterest in studying subject matter.

Achievement motivation


The drive to accomplish the task is very high and the students are confident and competitive.

Non-Academic Orientation


It involves broad strategies of learning with logical sequence and over reliance on details. The techniques adopted for learning are not effective enough to achieve higher understanding. Its sub scales are

Comprehension learning


The learners map-out the subject area and think divergently

Operation learning


While learning, the learner emphasizes on facts and logical analysis.

Globetrotting 


It is a tendency to jump in to conclusion without looking into the factual details.

Improvidence


It is a learning pathology characterized by over reliance on details and failure to develop overall understanding.


Approaches to Studying Inventory consist of 32 items of which 17 are positive and 15 are negative. Each component scale consists of eight items from each sub scale. The time required to respond to ASI was fixed to be 20 minutes. The pupils are supposed to mark their response on a three point scale with alternative Always, Sometimes and Never. In case of positive item score two will be given to Always, one to Sometimes and zero to Never. The scheme will be vice versa for negative items- zero, one and two for Always, Sometimes and Never. The inventory had a maximum score of 64 and minimum score of zero. All items were presented in Malayalam. The Approaches to Studying Inventory response sheet and corresponding English versions are presented in appendices.

3.5.3
Construction and Standardization of Achievement Test in Chemistry


Achievement tests are designed to measure the effects of specific teaching or training in an area of the curriculum. Achievement tests helps to determine the status of the academic learning of individual or a group.


Here the Achievement Test prepared by the investigator in consultation with supervising teacher was used for measuring the dependent variable, Achievement in chemistry of pupils studying in standard XI of higher secondary schools.


As the new curriculum is based upon the principle of constructivism, it gives prominence to the following frame work for science learning and its assessment. According to constructivist approach, the objectives of science learning falls under six categories. This includes

1)
Knowledge or concept domain

2)
Process domain

3)
Application domain

4)
Attitude domain

5) 
Creativity domain

6) 
Nature of science domain.


Since it is difficult to measure objectives coming under Attitude domain, Creativity domain and Nature of science domain through objective type test items, the investigator in consultation with her supervising teacher decided to include the dimensions of only Concept domain, Process domain and Application domain while constructing the achievement test. The test measures only some of the dimensions coming under the three domains in the case of standard XI students.


The procedures followed in the development of the ‘Test of Achievement in Chemistry’ are discussed below.

3.5.3.1   Planning of the test

3.5.3.2   Design of the test

3.5.3.3   Preparation of the test item

3.5.3.4   Try out 

3.5.3.5   Item analysis

3.5.3.6   Finalization of the test

3.5.3.1    Planning of the test


Planning of the test was done with proper care and attention. For this purpose, the investigator gathered all the information about the procedure involved in the construction and standardization of an achievement test and made consultation with supervising teacher. It was decided to prepare a test of 40 items from chemistry of standard XI which students can take within duration of 40 minutes. Only objective type multiple choice items were included.


The area chosen were 

1)
Some Basic Concepts of Chemistry

2) 
States of Matter

3) 
Atomic Structure

4) 
Chemical Bonding and Molecular Structure 


After a careful analysis of objectives, content, form of questions and level of difficulty, the design of achievement test was prepared.

3.5.3.2    Design of the test

The objectives, content, form of questions and levels of difficulty are the most important factors in the design of an achievement test. 

a) Weightage to objectives


This indicates what objectives are to be tested and what weightage has to be given to each objective. The objectives of science learning falls under six categories viz., concept domain, process domain, application domain, attitude, creativity and nature of science domain.    


The investigator prepared the achievement test giving weightage to the objectives of concept domain, process domain and application domain.

TABLE 3.3

Weightage to Objectives
	SI.NO
	Objectives
	Marks
	%

	1
	Concept domain
	15
	37.5

	2
	Process domain
	13
	32.5

	3
	Application domain
	12
	30

	Total
	40
	100


b)
Weightage to content


This indicates the various aspects of the content to be tested and the weightage to be given to the different aspects. Questions covering all the aspects should be included in the design with marks assigned to each aspect in relation to its importance with other aspects.

c) 
Weightage to difficulty level


The test should cater to the above average, average and below average students. All the questions are not to be too easy or too difficult. Hence the test should contain easy, average and difficult questions.

d) 
Number of items of the test


Based on the syllabus for chemistry standard XI, the investigator selected 4 chapters from chemistry for constructing the test items for achievement test.60 items were selected for conducting the try out.


The important step in the construction of an achievement test is preparing a blue print according to the above design.

e)
Blue print for the Achievement test


Blue print gives the details of the design in concrete terms. A blue print is a three dimensional chart indicating the distribution of questions objective wise, content wise and form wise. In the present study, only objective type questions are included and hence the blue print is a two dimensional chart indicating the number of questions under each objective and content area.


Blue print is given in Table 3.4.

TABLE 3.4

Blue Print for Achievement Test in Chemistry

	Sl. No.
	Objectives Content
	Concept domain
	Process domain
	Application domain
	Total

	1
	Some Basic Concepts of Chemistry
	5
	3
	3
	11

	2
	States of Matter
	3
	4
	4
	11

	3
	Atomic Structure
	3
	4
	1
	8

	4
	Chemical Bonding and Molecular Structure
	4
	2
	4
	10

	Total
	15
	13
	12
	40


3.5.3.3    Preparation of test items


The investigator prepared a draft under the guidance of supervising teacher. Different sources were used for item development including reference books, source books and test books.


The explanation of three domains namely concept domain, process domain and application domain along with illustrative examples are given below.

a) 
Concept domain


The body of knowledge in science includes facts, concepts, principles, laws and theories. The application of acquired concepts, principles etc in various life situation reveals its acquisition. 

Eg: Which one among the following is the standard for atomic mass?

a) 1H 1               b) 6C 12               c) 6C14                 d) 8O16

b) 
Process domain


Science process or inquiry skills are embedded in terms exploring and investigating. The inquiry skills are necessary for dealing with every day life and play a role in the development of an understanding of the natural world. The application of the process skills in a variety of contexts also supports the development of an understanding of nature of science. The process skills used in science are 

1) Observing

2) Classifying 

3) Measuring

4) Communicating 

5) Using number relationships 

6) Using space and time relationships 

7) Inferring 

8) Predicting 

9) Making operational definitions

10) Formulating hypotheses

11) Identifying and controlling variables

12) Interpreting data

13) Experimenting

Eg:
The energy of electron in hydrogen atom in various energy levels is given below.

 n=5 _____________________ …..?

 n=4 _____________________ -0.85 ev

 n=3 _____________________ -1.5 ev

 n=2 _____________________ -3.4 ev

 n=1 _____________________-13.6 ev


The energy of the level corresponding to n=5 will be

a) -0.54 ev        b) -5.4 ev        c)-1.85 ev     d) -2.72 ev

c) 
Application domain


Two major arenas that students used for application are in school and in daily life. In school application involves problem solving or learning new material by using knowledge and skills acquired in previous studies. The following are dimensions of application domain.

· Use of critical thinking

· Use of open ended questions

· Use of scientific process in solving problems that occur in daily life

· Abilities to make intradisciplinary connections-integration of the sciences

· Abilities to make interdisciplinary connections-integration of the science with other subjects

· Decision making related to personal health, nutrition, and life style based on knowledge of scientific concepts rather than hearsay or emotions 

· Understanding and evaluation of mass media reports on scientific developments

· Application of science concepts and skills to technological problems.

Eg:
Hemoglobin contains 0.33 % of iron by weight. The molecular weight of haemoglobin is approximately 67200. The number of iron atoms present in one molecule of haemoglobin is

a) 6                   b) 1                c) 4                d) 2

Item writing


In order to get enough number of items of proved psychometric properties in the final test, 80 multiple choice items with four distracters were pooled initially by referring to text books and reference books. The items were subjected to scrutiny of the supervisor. On the basis of their suggestions some item were deleted and some others were modified. Finally 60 items included in the draft test. The draft test includes 22 items from concept domain category, 18 items from process domain category and 20 items from application category.

3.5.3.4   Try out of the draft test

Try out of the test has helped the investigator to select suitable items for the final test by empirically estimating the difficulty level and discriminating power of each draft test.


The draft test was tried out on a sample of 400 pupils of XI. In selecting the sample, care was taken to give due representation to gender of pupils, school locality and management category of schools.


From the 400 score sheets after discarding the incomplete score sheets, the investigator did item analysis with 370 answer sheets selected out at random.

3.5.3.5   Item analysis


Item analysis was done as per the procedure suggested by Ebel (1972). The answer sheets were arranged in the ascending order of their total scores. The top 100 (27%) and the bottom 100 answers sheets were separated which form the upper group (U) and lower group (L).


The number of correct responses for each item of the upper and lower groups was recorded separately. The difficulty level and discriminating power for each item was tabulated.

Difficulty level / Index 


The difficulty of an item is inversely proportional to the difficulty level or index of that item. It was calculated using the formula.

Difficulty index (D.I) =   
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Where,
U = number of correct responses in the upper group


L = number of correct responses in the lower group


N = number of pupils in any of the group.

Discriminating Power


The discriminating power of each item can be calculated by using the formula

Discriminating Power (D.P) =   
[image: image2.wmf]2

UL

N

-


Where,
U = number of correct responses in the upper group


L = number of correct responses in the lower group


N = number of pupils in any of the group.


The item analysis data is presented in Table 3.5

TABLE 3.5

Item Analysis data of Achievement 
Test in Chemistry of higher secondary school pupils

	Item No.
	Number of correct responses in upper groups (U)
	Number of correct responses in lower groups (L)
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	Remarks

	1
	76
	43
	0.59
	0.33
	Accepted

	2
	99
	88
	0.93
	0.11
	Rejected

	3
	62
	29
	0.45
	0.33
	Accepted

	4
	91
	72
	0.81
	0.19
	Rejected

	5
	82
	46
	0.60
	0.36
	Accepted

	6
	61
	37
	0.49
	0.24
	Accepted

	7
	74
	60
	0.67
	0.14
	Rejected

	8
	13
	8
	0.10
	0.05
	Rejected

	9
	73
	25
	0.49
	0.48
	Accepted

	10
	76
	51
	0.60
	0.25
	Accepted

	11
	24
	8
	0.16
	0.16
	Rejected

	12
	85
	25
	0.55
	0.60
	Accepted

	13
	78
	19
	0.48
	0.59
	Accepted

	14
	65
	22
	0.43
	0.43
	Accepted

	15
	53
	29
	0.41
	0.24
	Accepted

	16
	41
	29
	0.35
	0.12
	Rejected

	17
	64
	18
	0.41
	0.46
	Accepted

	18
	80
	23
	0.51
	0.57
	Accepted

	19
	75
	25
	0.50
	0.50
	Accepted

	20
	82
	48
	0.60
	0.34
	Accepted

	21
	74
	30
	0.52
	0.44
	Accepted

	22
	25
	10
	0.17
	0.15
	Rejected

	23
	17
	6
	0.11
	0.11
	Rejected

	24
	35
	23
	0.29
	0.12
	Rejected

	25
	74
	24
	0.50
	0.50
	Accepted

	26
	91
	28
	0.59
	0.63
	Accepted

	27
	85
	45
	0.60
	0.4
	Accepted

	28
	27
	12
	0.19
	0.15
	Rejected

	29
	86
	35
	0.60
	0.51
	Accepted

	30
	68
	27
	0.47
	0.41
	Accepted

	31
	46
	26
	0.36
	0.2
	Accepted

	32
	57
	37
	0.47
	0.2
	Accepted

	33
	47
	14
	0.30
	0.33
	Accepted

	34
	57
	26
	0.41
	0.31
	Accepted

	35
	59
	26
	0.42
	0.33
	Accepted

	36
	14
	7
	0.10
	0.7
	Rejected

	37
	83
	30
	0.56
	0.53
	Accepted

	38
	31
	23
	0.30
	0.80
	Accepted

	39
	84
	48
	0.60
	0.36
	Accepted

	40
	15
	13
	0.14
	2
	Rejected

	41
	52
	19
	0.35
	0.33
	Accepted

	42
	12
	14
	0.13
	-2
	Rejected

	43
	29
	21
	0.30
	0.80
	Accepted

	44
	57
	26
	0.41
	0.31
	Accepted

	45
	44
	11
	0.30
	0.33
	Accepted

	46
	20
	20
	0.20
	0
	Rejected

	47
	40
	16
	0.30
	0.24
	Accepted

	48
	35
	23
	0.29
	0.12
	Rejected

	49
	20
	14
	0.17
	0.6
	Rejected

	50
	31
	29
	0.3
	0.2
	Accepted

	51
	56
	19
	0.40
	0.40
	Accepted

	52
	61
	21
	0.41
	0.40
	Accepted

	53
	21
	13
	0.17
	0.80
	Rejected

	54
	54
	19
	0.36
	0.35
	Accepted

	55
	51
	22
	0.36
	0.29
	Accepted

	56
	22
	24
	0.23
	-2
	Rejected

	57
	46
	33
	0.39
	0.13
	Rejected

	58
	73
	23
	0.48
	0.5
	Accepted

	59
	43
	14
	0.30
	0.29
	Accepted

	60
	23
	24
	0.235
	-1
	Rejected


Selection of items for the final test


Items having difficulty level between 0.3 and 0.6 and discrimination power above 0.2 were readily selected. Thus 40 items were selected for the final test.

Validity and reliability of the test


There are certain qualities that every measurement device should possess. Perhaps the two most important technical concepts in measurement are validity and reliability.

Validity


The most important quality of a test is its ability to measure what it is indented to measure, the attainment of objectives for which it is designed. According to Best “the validity is that quality of a data gathering instrument or procedure that enables it to determine what it was designed to determine.”   

Validity of the present test


 In order to ensure the validity of the present test the investigator used the method of content validity and concurrent validity.

a) Content validity


Content validity is based upon careful examination of course text books, syllabus, objectives and the judgments of subject matter specialists. The validity was ensured by preparing the test following scientific procedure of construction of an achievement test.  

b) Concurrent validity


Concurrent validity of the Achievement Test was estimated by correlating the scores of the test with marks obtained by the students in the second terminal examination in Chemistry using Pearson’s ‘r’. The validity coefficient was found to be 0.81 for a sample of 40 students of G.G.H.S.S, Malappuram.
Reliability


Reliability refers to consistency of test scores. According to Crow, “by reliability, it is meant the extent to which or the accuracy with which a test measures what it has been constructed to measure”. 

Reliability of the present test


Reliability of the test was found out by test-retest method. The achievement in chemistry was retested on a sample of 40 students after an interval of two weeks. The correlation between the first test score and the retest were calculated by using the Pearson’s product moment of correlation.
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The reliability score was found 0.83 which indicate the test is reliable.


The psychometric properties of the test suggest that the test is an ample instrument for measuring the variable, ‘Achievement in Chemistry’ of students of standard XI. Copy of the final test of Achievement in Chemistry is given as appendix.

3.6
DATA COLLECTION PROCEDURE


All the three tools used for the study are in the form of reusable booklets. Test booklets and separate response sheets were prepared. After fixing up the sample the investigator forwarded a letter from the institution to the head of the selected school requesting for permission to administer the test. Thus prior arrangements were made in collecting data. A time schedule was fixed accordingly for the administration of the tools. In administrating the tool a uniform procedure was adopted throughout the selected school. The entire tests were conducted during the month of January 2008.


The investigator herself administrated the tool after giving general instruction. The students were informed that the test have nothing to do with their class room examination, this is done to eliminate the effect of anxiety and possible malpractice in their performance. Thus the investigator got the full support of the students. First the score sheets were given to each student. The investigator explained and demonstrated how to fill-up the details and the answering. Then the data- gathering tool was distributed. The instructions given were read out to the pupils to finalize them with the test. Also the time limit was strictly followed.

3.7   SCORING AND CONSOLIDATION OF DATA


The response sheets of all the tests were scored as per the scoring scheme of the test. While scoring the response sheets, incomplete answer sheets were deleted. The final sample of the study contained 595 students of higher secondary schools.


The investigator used the punched scoring key for scoring the response sheets of test of achievement in chemistry. One score was given for correct responses and no score was given for wrong response.


Scores on independent variables and dependent variable were consolidated and coded for computer processing.


Break up of the final sample is given in Table 3.6.    

TABLE 3.6

Break up of the final sample

	Sub samples
	Gender
	Type of School
	Locale

	
	Male
	Female
	Govt
	Aided
	Rural
	Urban

	
	282
	313
	420
	175
	369
	226

	Total
	595
	595
	595



School-wise details of the final sample are presented in Table 3.7. 

TABLE 3.7

Details of school-wise distribution

	Sl.

No.
	Name of the school
	Locality
	Management
	No of Students
	Total

	
	
	
	
	Male
	Female
	

	1
	G.V.H.S.S.Makkarapramba
	Rural
	Govt
	17
	36
	53

	2
	G.H.S.S.Othukkungal
	Rural
	Govt
	27
	22
	49

	3
	G.G.H.S.S.Vengara
	Rural
	Govt
	
	54
	54

	4
	G.B.H.S.S.Vengara
	Rural
	Govt
	35
	22
	57

	5
	G.H.S.S.Irumbuzhi
	Rural
	Govt
	32
	21
	53

	6
	G.G.H.S.S.Malappuram
	Urban
	Govt
	
	55
	55

	7
	G.B.H.S.S.Malppuram
	Urban
	Govt
	48
	
	48

	8
	G.H.S.S.Azchavattam
	Urban
	Govt
	35
	17
	52

	9
	St. Gemma's Girls H S S
	Urban
	Aided
	
	21
	21

	10
	H.M.Y.H.S.S.Manjeri
	Urban
	Aided
	30
	20
	50

	11
	I K T H S Cherukulamba
	Rural
	Aided
	32
	21
	53

	12
	F.H.S.S.Calicut
	Rural
	Aided
	26
	24
	50


3.8.  Statistical techniques used for analysis of data  


The scores obtained from 595 pupils were subjected to statistical treatment. The various statistical techniques used in the present study include.

3.8.1 Preliminary Analysis


Preliminary statistics like arithmetic mean, median, mode, standard deviation, skewness and kurtosis were calculated in order to arrive at a conclusion about the nature of distribution.

3.8.2 Classificatory Technique


The major statistical technique used in the present study is Two-way ANOVA with 3×3 factorial design. This includes three levels of independent variables determined from the formula Mean ±1σ. By this procedure rounded score (M+1σ) were treated as high level group in a particular variable, students who obtained scores below the rounded score (M−1σ) are treated as low level group in that variable and those getting scores between (M+1σ) and (M−1σ) are treated as middle level group. The three levels of Self-Esteem includes high Self-Esteem (HSE) group, average Self-Esteem (ASE) group and low Self-Esteem (LSE) group and three levels Approaches to Studying (APS) includes Highly Desirable Approaches to Studying (HDAS) group, Moderately Desirable Approaches to Studying(MDAS)  group and less Desirable Approaches to Studying (LDAS) group.

3.8.3 Test of significance of Mean Difference for large independent samples (Best & Kahn, 2007)


This was used to test the significance between the mean scores of different group pairs of Self-Esteem and Achievement in Chemistry and between the mean scores of different group pairs of Approaches to Studying and Achievement in Chemistry of higher secondary school students. The formula is 

Critical ratio    
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  are the mean scores of the two groups 


σ12    and   σ22   are the variances of the scores of the two groups and 


N 1   and   N2   are the numbers of cases in each group.


If the obtained critical ratio (t) is greater than the required tabled value at 0.05 / 0.01   levels of significance, the mean difference is considered to be significant. 

3.8.4.
Two-way Analysis of variance (3x3 factorial design)


Analysis of variance (ANOVA) has been defined as the separation of the variance ascribable to other group. In its simplest form the analysis of variance is used to test the significance of the differences between the means of a number of different populations. It is an effective way to determine whether the means of more than two samples are too different to attribute to sampling error. ANOVA is an inferential statistical procedure by which a researcher can test the null hypotheses that two or more population means are equal. A ratio of two variance estimate is computed, and this ratio has its sampling distribution, the F – distribution, determined by two degrees of freedom values.


ANOVA can include one or more independent variable. If two independent variables are included simultaneously in ANOVA, the analysis is called as Two-way ANOVA.

CHAPTER IV

Analysis and Interpretations 

· Objectives

· Hypotheses

· Preliminary Analysis

· Major Analysis

ANALYSIS AND INTERPRETATIONS


It is a well established fact that the data collected is to be subjected to statistical treatment to arrive at meaningful interpretation. And it also helps the investigator to test the hypothesis formulated and arrive at conclusions. The present study is to find out the main and interaction effects of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students. In other words how the variation in Self-Esteem and Approaches to Studying change the Achievement in Chemistry. This chapter deals with the analysis and interpretation of data as per the following objectives and hypothesis.

4.1 OBJECTIVES

1. To construct and standardize Achievement test in Chemistry to measure Achievement in Chemistry of higher secondary school students.
2. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for the total sample.
3. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for boys.
4. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for girls.
5. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for government school students.
6. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for aided school students.
7. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for rural school students.
8. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for urban school students.
4.2 HYPOTHESES

1.
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for the total sample.

2.
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Boys.

3.
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Girls.  

4.
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Government school students.

5.
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Aided school students.

6.
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Rural school students.

7.
The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Urban school students.


The chapter Analysis is organized in to the following major section.

4.3   
Preliminary analysis.
4.4   
MAJOR ANALYSIS 

4.4.1
INVESTIGATION OF MAIN AND INTERACTION EFFECTS OF INDEPENDENT VARIABLES ON DEPENDENT VARIABLE.

4.3
Preliminary analysis


To know whether the dependent variable Achievement in Chemistry of higher secondary school students is normally distributed or not, the descriptive statistics like mean, median, mode, standard deviation, skewness and kurtosis of the variable were computed. The statistical values are presented in Table 4.1

TABLE 4.1

Descriptive statistics of the variable
Achievement in Chemistry of higher secondary school students

	Sample size
	Mean
	Median
	Mode
	Standard Deviation
	Skewness
	Kurtosis

	595
	15.19
	14.00
	16.00
	5.449
	1.068
	1.373


 
From the table 4.1 it can be found that the values of mean, median and mode are approximately equal. The extent of skewness or index of asymmetry is 1.068. This shows that the distribution is slightly positively skewed. The measure of kurtosis is 1.373 which shows that the curve is platykurtic (ku>0.263). The nature of the distribution is clearer from figure4-1. 


[image: image9.wmf]0

20

40

60

80

100

120

140

160

180

200

0

2.5

7.5

13.5

19.5

25.5

31.5

37.5

43.5

CLASS INTERVAL

FREQUENCY


FIGURE 4-1  Smoothed frequency curve of Achievement in Chemistry for Total Sample 


The statistical constants and the graphical representation of the variable reveal that the distribution of Achievement in Chemistry is approximately normally distributed.

4.4  MAJOR ANALYSIS 


This part is concerned with core analysis which highlights the interpretation of the main and interaction effects of independent variables on the dependent variable.    

4.4.1
INVESTIGATION OF MAIN AND INTERACTION EFFECTS OF INDEPENDENT VARIABLES ON DEPENDENT VARIABLE


The present study is aimed to examine how the variation in Self-Esteem and Approaches to Studying influence the Achievement in Chemistry. And the investigation is carried further to see the combined effect or interaction of these variables on Achievement in Chemistry. To study the main and interaction effects, the statistical technique Analysis of Variance (ANOVA) was used. Specifically the statistical technique used in this study is Two- way ANOVA with 3×3 factorial design.


Two-way ANOVA is a statistical technique employing two independent variables to study the single effect and first order interaction effect of these independent variables on dependent variable. Two- way ANOVA with 3×3 factorial designs is employed in the present study for the analysis of data so as to find out the main and interaction effects of the independent variables Self-Esteem (SE) and Approaches to Studying (APS) on the dependent variable Achievement in Chemistry of higher secondary school students. 


3×3 factorial design of Two-way ANOVA includes three levels independent variables determined by the formula Mean±1σ. The three levels of Self-Esteem (SE) includes high Self-Esteem(HSE) group, average Self-Esteem(ASE) group and low Self-Esteem (LSE) group and three levels Approaches to Studying (APS) viz., Highly Desirable Approaches to Studying (HDAS) group, Moderately Desirable Approaches to Studying(MDAS)  group and less Desirable Approaches to Studying (LDAS) group.


Being parametric technique, ANOVA has some basic assumptions, viz.,

i. The distribution of the dependent variable should follow normality.

ii. Homogeneity of variances.

iii. The sample drawn should be random and independent.


The statistical constant and graphical representation obtained for the dependent variable Achievement in Chemistry shows that it is distributed normally for the total sample.


Since the sample drawn from the normal population and also is sufficiently large, the investigator assumes that there is a homogeneity of variance.


As the sample in the present study is selected randomly and measures are independent it also satisfies the third basic assumption of ANOVA.


As the basic conditions of ANOVA are almost satisfied, ANOVA is carried out. The statistical analysis and discussion of the results with regard to this technique are under the following sections.

4.4.1.1
Analysis of Variance for Achievement in Chemistry for Total Sample

Two-way ANOVA (3×3 factorial design) is carried out for total sample to find out the main and interaction effects of independent variables on dependent variable. ANOVA comprises main effects and two-way interactions. In other words in case of main effects, the effect of single independent variable on the dependent variable is determined. On the other hand two-way interactions better explains the combined effect of two independent variables on the dependent variable. The details of the results obtained are given in Table 4.2.

TABLE 4.2

Results of ANOVA (3×3) on Achievement in
Chemistry for total sample by Self-Esteem and Approaches to Studying

	Dependent variable
	Source of variation
	Main Effects
	Two-way
Interaction
	Residual
	Total

	
	
	Self-Esteem
	Approaches to Studying
	Self-Esteem × Approaches to Studying
	
	

	Achievement in Chemistry
	Sum of squares
	208.159
	29.862
	86.587
	17347.812
	17639.385

	
	Degrees of freedom
	2
	2
	4
	586
	594

	
	Mean squares
	104.080
	14.931
	21.647
	29.604
	29.696

	
	F- value
	3.516*
	0.504
	0.731
	
	


  * P<0.05

Main Effect of Self-Esteem 


From the table 4.2 it can be found that the F- value obtained for the main effect of Self-Esteem on Achievement in Chemistry of higher secondary school students is 3.516. This value is greater than 3.00 the table value of F for (2,586) degrees of freedom at 0.05 level of significance.


This indicates that main effect of the variable Self-Esteem on Achievement in Chemistry of higher secondary school students is significant at 0.05 levels of significance. This further suggests that the levels of Achievement in Chemistry of higher secondary school students are different for different levels of Self-Esteem viz., High, Average and Low.

Main Effect of Approaches to Studying


Scrutiny of the table 4.2 indicates that the F-value obtained for the main effect of Approaches to Studying on Achievement in Chemistry of higher secondary school students is 0.504. This value is less than 3.00 the table value of F for (2,586) degrees of freedom at 0.05 level of significance. This indicates that main effect of the variable Approaches to Studying on Achievement in Chemistry of higher secondary school students is not significant at 0.05 levels of significance.  This further suggests that the levels of Achievement in Chemistry of higher secondary school students are not different for different levels of Approaches to Studying.

Two-way Interactions


Interaction effect means the combined effect of independent variables on the dependent variable. Each independent variable consists of three different levels and the different combination of independent variables may or may not produce changes in the dependent variable.


From the table 4.2 it can be found that the F- value obtained for the interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students is 0.731, which is less than 2.37 the tabled value of F for (4,586) degrees of freedom of 0.05 level of significance. This implies that the variables Self-Esteem and Approaches to Studying have no significant interaction effect on Achievement in Chemistry of higher secondary school students even at 0.05 levels of significance. This further suggests that the levels of Self-Esteem is not acting with the levels of Approaches to Studying to produce an effect on Achievement in Chemistry of higher secondary school students.

Group Difference in Mean Achievement in Chemistry


As the main effect of the variable Self-Esteem is found significant for total sample, the investigator conducted a follow up study to locate the group differences. The details of these tests are given below.

Group difference of Self-Esteem on Achievement in Chemistry for total sample 


Three categories of the variable Self-Esteem viz., high Self-Esteem (HSE) group, average Self-Esteem (ASE) group and low Self-Esteem (LSE) group were considered for ANOVA. The investigator therefore applied the‘t’ test by pairing the groups as   follows:

a. low Self-Esteem group with Average Self-Esteem group

b. low Self-Esteem group with High Self-Esteem group

c. Average Self-Esteem group with High Self-Esteem group 


Each of these comparisons is described below.

i)
Comparison of low Self-Esteem group with Average Self-Esteem group


The statistics needed for this Comparison are given in Table 4.3

TABLE 4.3

Data and Results of the t- Test for 
means of Achievement in Chemistry between 
low Self-Esteem and Average Self-Esteem group for Total sample

	Variable compared
	Groups compared
	Critical ratio

(t)

	
	low Self-Esteem group
	Average Self-Esteem group
	

	Achievement in Chemistry
	N
	M
	σ
	N
	M
	σ
	0.76

	
	182
	15.31
	5.553
	217
	15.75
	5.836
	



Table 4.3 shows that the value obtained is 0.76 which is less than 1.96 the tabled value of  ‘t’ required for significance at 0.05 level. This suggests that there is no significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for Total sample having low Self-Esteem and Average Self-Esteem group.

ii)
Comparison of low Self-Esteem group with High Self-Esteem group


The statistics needed for this Comparison are given in Table 4.4.

TABLE 4.4

Data and Results of the t- Test for 
means of Achievement in Chemistry between low 
Self-Esteem and High Self-Esteem group for Total sample

	Variable compared
	Groups compared
	Critical ratio

(t)

	
	low Self-Esteem group
	High Self-Esteem group
	

	Achievement in Chemistry
	N
	M
	σ
	N
	M
	σ
	1.57

	
	182
	15.31
	5.553
	196
	14.47
	4.820
	



Analysis of the table 4.4 shows that the value obtained is 1.57 which is less than 1.96the tabled value of  ‘t’ required for significance at 0.05 level. This suggests that there is no significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for Total sample having low Self-Esteem and High Self-Esteem group.
iii) 
Comparison of Average with High Self-Esteem group 


The statistics needed for this Comparison are given in Table 4.5.

TABLE 4.5

Data and Results of the t- Test for means 
of Achievement in Chemistry between Average 
Self-Esteem and High Self-Esteem group for Total sample

	Variable compared
	Groups compared
	Critical ratio

(t)

	
	Average Self-Esteem group
	High Self-Esteem group
	

	Achievement in Chemistry
	N
	M
	σ
	N
	M
	σ
	2.42*

	
	217
	15.75
	5.836
	196
	14.47
	4.820
	


* P<0.05

From the table 4.5 it can be found that the value obtained is 2.42 which is greater than 1.96the tabled value of  ‘t’ required for significance at 0.05 level. This suggests that there is significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for Total sample having Average Self-Esteem and High Self-Esteem group. The high mean score is associated with Average Self-Esteem group, which implies that Average Self-Esteem group shows high Achievement in Chemistry on comparison with High Self-Esteem group.

4.4.1.2 Analysis of Variance for Achievement in Chemistry for boys


One of the objectives of the present study is to determine the main and interaction effects of the independent variables on the dependent variable for the boys. To attain this goal the data obtained for the boys is subjected to Two-way ANOVA. The details of the analysis carried out for boys are given in Table 4.6.

TABLE 4.6

Results of ANOVA (3×3) on Achievement in
Chemistry for boys by Self-Esteem and Approaches to Studying

	Dependent variable
	Source of variation
	Main Effects
	Two-way
Interaction
	Residual
	Total

	
	
	Self-Esteem
	Approaches to Studying
	Self-Esteem × Approaches to Studying
	
	

	Achievement in Chemistry
	Sum of squares
	91.517
	64.313
	217.879
	9169.700
	9528.468

	
	Degrees of freedom
	2
	2
	4
	273
	281

	
	Mean squares
	45.759
	32.157
	54.470
	33.589
	33.909

	
	F- value
	1.362
	0.957
	1.622
	
	


Main Effect of Self-Esteem 


Scrutiny of the table 4.6 indicates that the F- value obtained for the main effect of Self-Esteem on Achievement in Chemistry of higher secondary school students is1.362. This value is less than 3.00 the table value of F for (2,273) degrees of freedom at 0.05 level of significance. This indicates that main effect of the variable Self-Esteem on Achievement in Chemistry of higher secondary school students for boys is not significant at 0.05 levels of significance.  This further suggests that the levels of Achievement in Chemistry of higher secondary school students are not different for different levels of Self-Esteem.

Main Effect of Approaches to Studying 


Table 4.6 shows that the F- value obtained for the main effect of Approaches to Studying on Achievement in Chemistry of higher secondary school students is 0.957. This value is less than 3.00 the table value of F for (2,273) degrees of freedom at 0.05 level of significance. This indicates that main effect of the variable Approaches to Studying on Achievement in Chemistry of higher secondary school students is not significant at 0.05 levels of significance.  This further suggests that the levels of Achievement in Chemistry of higher secondary school students are not different for different levels of Approaches to Studying.
Two-way Interactions


From the Table 4.6  it can be found that the F- value obtained for the interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for boys is1.622, which is less than 2.37 the tabled value of F for (4, 273) degrees of freedom of 0.05 level of significance. This implies that the variables Self-Esteem and Approaches to Studying have no significant interaction effect on Achievement in Chemistry of higher secondary school students for boys even at 0.05 levels of significance. This further suggests that the levels of Self-Esteem is not acting with the levels of Approaches to Studying to produce an effect on Achievement in Chemistry of higher secondary school students for boys.

4.4.1.3 Analysis of Variance for Achievement in Chemistry for girls


The girls sector of the total sample is taken out and subjected to Two-way ANOVA separately, to throw light into the main effect and interaction effects of independent variables on the dependent variable.


The details of the analysis process conducted for Achievement in Chemistry for girls are given in Table 4.7.

TABLE 4.7

Results of ANOVA (3×3) on Achievement in
Chemistry for girls y Self-Esteem and Approaches to Studying

	Dependent variable
	Source of variation
	Main Effects
	Two-way
Interaction
	Residual
	Total

	
	
	Self-Esteem
	Approaches to Studying
	Self-Esteem ×
Approaches to Studying
	
	

	Achievement in Chemistry
	Sum of squares
	187.932
	89.866
	16.730
	7774.339
	8057.495

	
	Degrees of freedom
	2
	2
	4
	304
	312

	
	Mean squares
	93.966
	44.933
	4.182
	25.573
	25.825

	
	F- value
	3.674*
	1.757
	0.164
	
	


* P<0.05

Main Effect of Self-Esteem 


Analysis of the Table 4.7 shows that the F-value obtained for the main effect of Self-esteem on Achievement in Chemistry of higher secondary school students for girls is 3.674. This value is greater than 3.00 the table value of F for (2,304) degrees of freedom at 0.05 level of significance.


This indicates that main effect of the variable Self-esteem on Achievement in Chemistry of higher secondary school students for girls is significant at 0.05 levels of significance. This further suggests that the levels of Achievement in Chemistry of higher secondary school students for girls are different for different levels of Self-esteem viz., High, Average and Low.

Main Effect of Approaches to Studying 


From the Table 4.7 it can be found that the F-value obtained for the main effect of Approaches to Studying on Achievement in Chemistry of higher secondary school students is 1.757. This value is less than 3.00 the table value of F for (2,304) degrees of freedom at 0.05 level of significance. This indicates that main effect of the variable Approaches to Studying on Achievement in Chemistry of higher secondary school students for girls is not significant at 0.05 levels of significance.  This further suggests that the levels of Achievement in Chemistry of higher secondary school students for girls are not different for different levels of Approaches to Studying.

Two-way Interactions


Scrutiny of the table 4.7 indicates that the F- value obtained for the interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for boys is0.164, which is less than 2.37 the tabled value of F for (4, 304) degrees of freedom of 0.05 level of significance. This implies that the variables Self-Esteem and Approaches to Studying have no significant interaction effect on Achievement in Chemistry of higher secondary school students for girls even at 0.05 levels of significance. This further suggests that the levels of Self-Esteem is not acting with the levels of Approaches to Studying to produce an effect on Achievement in Chemistry of higher secondary school students for girls.

Group Difference in Mean Achievement in Chemistry

As the main effect of the variable Self-esteem is found significant for girls, the investigator conducted a follow up study to locate the group differences. The details of these tests are given below.

Group difference of Self-Esteem on Achievement in Chemistry for girls


Three categories of the variable Self-Esteem viz., high Self-Esteem (HSE) group,    average Self-Esteem (ASE) group and low Self-Esteem (LSE) group were considered for ANOVA. The investigator therefore applied the‘t’ test by pairing the groups as    follows:

i. low Self-Esteem group with Average Self-Esteem group

ii. low Self-Esteem group with High Self-Esteem group

iii. Average Self-Esteem group with High Self-Esteem group 


Each of these comparisons is described below.

i)
Comparison of low Self-Esteem group with Average Self-Esteem group


The statistics needed for this Comparison are given in Table 4.8

TABLE 4.8

Data and Results of the t- Test for 
means of Achievement in Chemistry between 
low Self-Esteem and Average Self-Esteem group for Girls

	Variable compared
	Groups compared
	Critical ratio

(t)

	
	low Self-Esteem group
	Average Self-Esteem group
	

	Achievement in Chemistry
	N
	M
	σ
	N
	M
	σ
	0.73

	
	89
	15.73
	4.871
	112
	15.19
	5.485
	



From the Table 4.8 it can be found that the value obtained is 0.73 which is less than 1.96 the tabled value of  ‘t’ required for significance at 0.05 level. This suggests that there is no significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for girls having low Self-Esteem and Average Self-Esteem group.

ii)
Comparison of low Self-Esteem group with High Self-Esteem group


The statistics needed for this Comparison are given in Table 4.9.

TABLE 4.9

Data and Results of the t- Test for 
means of Achievement in Chemistry between 
low Self-Esteem and High Self-Esteem group for Girls

	Variable compared
	Groups compared
	Critical ratio

(t)

	
	low Self-Esteem group
	High Self-Esteem group
	

	Achievement in Chemistry
	N
	M
	σ
	N
	M
	σ
	2.57*

	
	89
	15.73
	4.871
	112
	13.98
	4.713
	


* P<0.05


Table 4.9 shows that the value obtained is 2.57 which is greater than 1.96the tabled value of  ‘t’ required for significance at 0.05 level. This suggests that there is significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for girls having Low Self-Esteem and High Self-Esteem group. The high mean score is associated with low Self-Esteem group, which implies that low Self-Esteem group shows high Achievement in Chemistry on comparison with High Self-Esteem group.
iii)
Comparison of Average with High Self-Esteem group 


The statistics needed for this Comparison are given in Table 4.10

TABLE 4.10

Data and Results of the t- Test for 
means of Achievement in Chemistry between 
Average Self-Esteem and High Self-Esteem group for Girls

	Variable compared
	Groups compared
	Critical ratio

(t)

	
	Average Self-Esteem group
	High Self-Esteem group
	

	Achievement in Chemistry
	N
	M
	σ
	N
	M
	σ
	1.76

	
	112
	15.19
	5.485
	112
	13.98
	4.713
	



Scrutiny of the table 4.10 indicate that the value obtained is 1.76 which is less than 1.96 the tabled value of  ‘t’ required for significance at 0.05 level. This suggests that there is no significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for girls having Average Self-Esteem and High Self-Esteem group.

4.4.1.4
Analysis of Variance for Achievement in Chemistry for Government school students

The Main effect and interaction effects of the independent variables on dependent variable for government sample were separately examined. The details of the results obtained are given in Table 4.11.

TABLE 4.11

Results of ANOVA (3×3) on Achievement in Chemistry for
Government school students by Self-Esteem and Approaches to Studying

	Dependent variable
	Source of variation
	Main Effects
	Two-way
Interaction
	Residual
	Total

	
	
	Self-Esteem
	Approaches to Studying
	Self-Esteem × Approaches to Studying
	
	

	Achievement in Chemistry
	Sum of squares
	60.703
	85.632
	26.394
	8144.730
	8304.807

	
	Degrees of freedom
	2
	2
	4
	411
	419

	
	Mean squares
	30.351
	42.816
	6.598
	19.817
	19.821

	
	F- value
	1.532
	2.161
	0.333
	
	


Main Effect of Self-Esteem 


Analysis of the Table 4.11 shows that the F- value obtained for the main effect of Self-esteem on Achievement in Chemistry of higher secondary school students is1.532. This value is less than 3.00 the table value of F for (2,411) degrees of freedom at 0.05 level of significance. This indicates that main effect of the variable Self-Esteem on Achievement in Chemistry of higher secondary school students for Government school students is not significant at 0.05 levels of significance.  This further suggests that the levels of Achievement in Chemistry of higher secondary school students for Government school students are not different for different levels of Self-Esteem.

Main Effect of Approaches to Studying 


From the Table 4.11 it can be found that the F- value obtained for the main effect of Approaches to Studying on Achievement in Chemistry of higher secondary school students for Government school students is 2.161. This value is less than 3.00 the table value of F for (2,411) degrees of freedom at 0.05 level of significance. This indicates that main effect of the variable Approaches to Studying on Achievement in Chemistry of higher secondary school students for Government school students is not significant at 0.05 levels of significance.  This further suggests that the levels of Achievement in Chemistry of higher secondary school students for Government school students are not different for different levels of Approaches to Studying.

Two-way Interactions


Table 4.11 shows that the F- value obtained for the interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for Government school students is0.333, which is less than 2.37 the tabled value of F for (4,411) degrees of freedom of 0.05 level of significance. This implies that the variables Self-Esteem and Approaches to Studying have no significant interaction effect on Achievement in Chemistry of higher secondary school students for Government school students even at 0.05 levels of significance. This further suggests that the levels of Self-Esteem is not acting with the levels of Approaches to Studying to produce an effect on Achievement in Chemistry of higher secondary school students for Government school students.

4.4.1.5
Analysis of Variance for Achievement in Chemistry for Aided school students


The Main effect and interaction effects of the independent variables on dependent variable for Aided sample were separately examined. The details of the results obtained are given in Table 4.12.

TABLE 4.12

Results of ANOVA (3×3) on Achievement in Chemistry
for Aided school students by Self-Esteem and Approaches to Studying

	Dependent variable
	Source of variation
	Main Effects
	Two-way Interaction
	Residual
	Total

	
	
	Self-Esteem
	Approaches to Studying
	Self-Esteem × Approaches to Studying
	
	

	Achievement in Chemistry
	Sum of squares
	167.612
	5.036
	71.869
	8362.320
	8601.714

	
	Degrees of freedom
	2
	2
	4
	166
	174

	
	Mean squares
	83.806
	2.518
	17.967
	50.375
	49.435

	
	F- value
	1.664
	0.050
	0.357
	
	


Main Effect of Self-Esteem 


From the Table 4.12 it can be found that the F- value obtained for the main effect of Self-Esteem on Achievement in Chemistry of higher secondary school students is1.664. This value is less than 3.07 the table value of F for (2,166) degrees of freedom at 0.05 level of significance. This indicates that main effect of the variable Self-Esteem on Achievement in Chemistry of higher secondary school students for Aided school students is not significant at 0.05 levels of significance.  This further suggests that the levels of Achievement in Chemistry of higher secondary school students for Aided school students are not different for different levels of Self-Esteem.

Main Effect of Approaches to Studying 


Analysis of the Table 4.12 shows that the F- value obtained for the main effect of Approaches to Studying on Achievement in Chemistry of higher secondary school students for Government school students is 0.050. This value is less than 3.07 the table value of F for (2,166) degrees of freedom at 0.05 level of significance. This indicates that main effect of the variable Approaches to Studying on Achievement in Chemistry of higher secondary school students for Aided school students is not significant at 0.05 levels of significance.  This further suggests that the levels of Achievement in Chemistry of higher secondary school students for Aided school students are not different for different levels of Approaches to Studying.

Two-way Interactions

Table  4.12 shows  that the F- value obtained for the interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for Government school students is0.357, which is less than 2.45 the tabled value of F for (4,166) degrees of freedom of 0.05 level of significance. This implies that the variables Self-Esteem and Approaches to Studying have no significant interaction effect on Achievement in Chemistry of higher secondary school students for Aided school students even at 0.05 levels of significance. This further suggests that the levels of Self-Esteem is not acting with the levels of Approaches to Studying to produce an effect on Achievement in Chemistry of higher secondary school students for Aided school students.

4.4.1.6 
Analysis of Variance for Achievement in Chemistry for Rural school students


Two-way ANOVA is carried out solely for Rural sample to understand the Main and interaction effects of the independent variables on dependent variable. Table 4.13 provides distinct results of two-way ANOVA done for Rural sample.

TABLE 4.13

Results of ANOVA (3×3) on Achievement in Chemistry
for Rural school students by Self-Esteem and Approaches to Studying

	Dependent variable
	Source of variation
	Main Effects
	Two-way Interaction
	Residual
	Total

	
	
	Self-Esteem
	Approaches to Studying
	Self-Esteem × Approaches to Studying
	
	

	Achievement in Chemistry
	Sum of squares
	39.885
	195.727
	5.952
	5919.554
	6154.049

	
	Degrees of freedom
	2
	2
	4
	360
	368

	
	Mean squares
	19.942
	97.863
	6.559
	16.443
	16.723

	
	F- value
	1.213
	5.952*
	0.399
	
	


* P<0.05

Main Effect of Self-Esteem 


From the Table 4.13 it can be found that the F- value obtained for the main effect of Self-Esteem on Achievement in Chemistry of higher secondary school students is1.213. This value is less than 3.00 the table value of F for (2,360) degrees of freedom at 0.05 level of significance. This indicates that main effect of the variable Self-Esteem on Achievement in Chemistry of higher secondary school students for rural school students is not significant at 0.05 levels of significance.  This further suggests that the levels of Achievement in Chemistry of higher secondary school students for rural school students are not different for different levels of Self-Esteem.

Main Effect of Approaches to Studying 


Scrutiny of the table 4.13 indicates that the F-value obtained for the main effect of Approaches to Studying on Achievement in Chemistry of higher secondary school students for rural school students is 5.952. This value is greater than 3.00 the table value of F for (2,360) degrees of freedom at 0.05 level of significance.


This indicates that main effect of the variable Approaches to Studying on Achievement in Chemistry of higher secondary school students for Rural school students is significant at 0.05 levels of significance. This further suggests that the levels of Achievement in Chemistry of higher secondary school students for rural school students are different for different levels of Approaches to Studying viz., High, Average and Low.

Two-way Interactions

Analysis of the table 4.13 shows that the F- value obtained for the interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for rural school students is0.399, which is less than 2.37 the tabled value of F for (4,360) degrees of freedom of 0.05 level of significance. This implies that the variables Self-Esteem and Approaches to Studying have no significant interaction effect on Achievement in Chemistry of higher secondary school students for rural school students even at 0.05 levels of significance. This further suggests that the levels of Self-Esteem is not acting with the levels of Approaches to Studying to produce an effect on Achievement in Chemistry of higher secondary school students for rural school students.

Group Difference in Mean Achievement in Chemistry

As the main effect of the variable Approaches to Studying is found significant for Rural sample, the investigator conducted a follow up study to locate the group differences. The details of these tests are given below. 

Group difference of Approaches to Studying on Achievement in Chemistry for Rural school students

Three categories of the variable Approaches to Studying viz., Highly Desirable Approaches to Studying (HDAS) group, Moderately Desirable Approaches to Studying (MDAS) group and less Desirable Approaches to Studying (LDAS) group was considered for ANOVA. The investigator therefore applied the ‘t’ test by pairing the groups as follows:

i. less Desirable Approaches to Studying group with Moderately Desirable Approaches to Studying group

ii. less Desirable Approaches to Studying group with Highly Desirable Approaches to Studying group

iii. Moderate Desirable Approaches to Studying group with Highly Desirable Approaches to Studying group 


Each of these comparisons is described below.

i)
Comparison of less Desirable Approaches to Studying group with Moderately Desirable Approaches to Studying group


The statistics needed for this Comparison are given in Table 4.14

TABLE 4.14

Data and Results of the t- Test for means of 
Achievement in Chemistry between Less Desirable Approaches to 
Studying and Moderately Desirable Approaches to Studying for Rural sample

	Variable compared
	Groups compared
	Critical ratio

(t)

	
	less Desirable Approaches to Studying
	Moderately Desirable Approaches to Studying
	

	Achievement in Chemistry
	N
	M
	σ
	N
	M
	σ
	2.89**

	
	121
	12.96
	3.948
	130
	14.47
	4.290
	


** P<0.01


Table 4.14 shows that the value obtained is 2.89 which is greater than 2.58 the tabled value of  ‘t’ required for significance at 0.01 level. This suggests that there is significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for Rural school students having less Desirable Approaches to Studying and Moderately Desirable Approaches to Studying. The high mean score is associated with Moderately Desirable Approaches to Studying group, which implies that Moderately Desirable Approaches to Studying group shows high Achievement in Chemistry on comparison with less Desirable Approaches to Studying group.

ii)
Comparison of less Desirable Approaches to Studying group with Highly Desirable Approaches to Studying group


The statistics needed for this Comparison are given in Table 4.15.

TABLE 4.15

Data and Results of the t- Test for means of 
Achievement in Chemistry between less Desirable Approaches to 
Studying and Highly Desirable Approaches to Studying for Rural sample

	Variable compared
	Groups compared
	Critical ratio

(t)

	
	less Desirable Approaches to Studying
	Highly Desirable Approaches to Studying
	

	Achievement in Chemistry
	N
	M
	σ
	N
	M
	σ
	2.59**

	
	121
	12.96
	3.948
	118
	14.27
	3.860
	


** P<0.01


From the table 4.15 it can be found that the value obtained is 2.59 which is greater than 2.58 the tabled value of  ‘t’ required for significance at 0.01 level. This implies that there is significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for Rural school students having less Desirable Approaches to Studying and Highly Desirable Approaches to Studying. The high mean score is associated with Highly Desirable Approaches to Studying group, which implies that Highly Desirable Approaches to Studying group shows high Achievement in Chemistry on comparison with less Desirable Approaches to Studying group.

iii)
Comparison of Moderately Desirable Approaches to Studying group with Highly Desirable Approaches to Studying group 


The statistics needed for this Comparison are given in Table 4.16.

TABLE 4.16

Data and Results of the t- Test for means of 
Achievement in Chemistry between Moderately Desirable Approaches 
to Studying and Highly Desirable Approaches to Studying for Rural sample

	Variable compared
	Groups compared
	Critical ratio

(t)

	
	Moderately Desirable Approaches to Studying
	Highly Desirable Approaches to Studying
	

	Achievement in Chemistry
	N
	M
	σ
	N
	M
	σ
	0.38

	
	130
	14.47
	4.290
	118
	14.27
	3.860
	



Analysis of the table 4.16 shows that the value obtained is0.38 which is less than 1.96 the tabled value of  ‘t’ required for significance at 0.05 level. This suggests that there is no significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for Rural school students having Moderately Desirable Approaches to Studying and Highly Desirable Approaches to Studying.

4.4.1.7  Analysis of Variance for Achievement in Chemistry for Urban school students.


It is a well established fact that locale plays a vital role in determining human characteristics. In this context, it is necessary to examine the main and interaction effects of the independent variables on dependent variable for the urban sample. The details of the results obtained are given in Table 4.17. 
TABLE 4.17

Results of ANOVA (3×3) on Achievement in Chemistry
for Urban school students by Self-Esteem and Approaches to Studying
	Dependent variable
	Source of variation
	Main Effects
	Two-way Interaction
	Residual
	Total

	
	
	Self-Esteem
	Approaches to Studying
	Self-Esteem × Approaches to Studying
	
	

	Achievement in Chemistry
	Sum of squares
	121.853
	102.637
	133.999
	9467.494
	9882.726

	
	Degrees of freedom
	2
	2
	4
	217
	225

	
	Mean squares
	60.927
	51.319
	33.500
	43.629
	43.923

	
	F- value
	1.396
	1.176
	0.768
	
	


Main Effect of Self-Esteem 


Scrutiny of the Table 4.17 indicates that the F- value obtained for the main effect of Self-Esteem on Achievement in Chemistry of higher secondary school students is1.396. This value is less than 3.00 the table value of F for (2,217) degrees of freedom at 0.05 level of significance. This indicates that main effect of the variable Self-Esteem on Achievement in Chemistry of higher secondary school students for urban school students is not significant at 0.05 levels of significance.  This further suggests that the levels of Achievement in Chemistry of higher secondary school students for urban school students are not different for different levels of Self-Esteem.

Main Effect of Approaches to Studying 


From the Table 4.17 it can be found that the F- value obtained for the main effect of Approaches to Studying on Achievement in Chemistry of higher secondary school students for urban school students is 1.176. This value is less than 3.00 the table value of F for (2,217) degrees of freedom at 0.05 level of significance. This indicates that main effect of the variable Approaches to Studying on Achievement in Chemistry of higher secondary school students for urban school students is not significant at 0.05 levels of significance.  This further suggests that the levels of Achievement in Chemistry of higher secondary school students for urban school students are not different for different levels of Approaches to Studying.

Two-way Interactions

Analysis of the Table 4.17 shows that the F- value obtained for the interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for urban school students is0.768, which is less than 2.37 the tabled value of F for (4,217) degrees of freedom of 0.05 level of significance. This implies that the variables Self-Esteem and Approaches to Studying have no significant interaction effect on Achievement in Chemistry of higher secondary school students for urban school students even at 0.05 levels of significance. This further suggests that the levels of Self-Esteem is not acting with the levels of Approaches to Studying to produce an effect on Achievement in Chemistry of higher secondary school students for urban school students.

4.5
Discussion of Results 


In this part the results of ANOVA and Group Difference is presented in a summary form. First part deals with ANOVA and second part deals with discussion on Group Difference in mean Achievement in Chemistry. 

4.5.1 
Discussion of Results of ANOVA for Achievement in Chemistry


So far it was sample wise discussion, now it is desirable to consolidate the F-value and present in a table. And it is hoped that this will be helpful to reach more meaningful interpretation from the obtained data.

TABLE 4.18

Summary of ANOVA for
Achievement in Chemistry for Total sample and Sub samples

	Sample
	Dependent variable
	Main Effect

F-value
	Two-way Interaction

	
	
	Self-Esteem
	Approaches to Studying
	

	Total
	Achievement in Chemistry
	3.516*


	0.504
	0.731

	Boys
	Achievement in Chemistry
	1.362
	0.957
	1.622

	Girls
	Achievement in Chemistry
	3.674*
	1.757
	0.164

	Government
	Achievement in Chemistry
	1.532
	2.161
	0.333

	Aided
	Achievement in Chemistry
	1.664
	0.050
	0.357

	Rural
	Achievement in Chemistry
	1.213
	5.952*
	0.399

	Urban
	Achievement in Chemistry
	1.396
	1.176
	0.768


* P<0.05


A scrutiny of the summary table of two-way ANOVA shows that Self-Esteem has significant main effect on Achievement in Chemistry for total and girls sample. This implies that Self-Esteem influences the achievement of students in Chemistry to a considerable extent. From the results of ANOVA, it is clear that the difference in Achievement in Chemistry is attributable to changes in the levels of Self-Esteem to a considerable extent.


The influence of Self-Esteem on Achievement in Chemistry may be attributed to the following causes.

i) Achievement is a product or an out put which depends on a number of factors. One important ingredient to achievement is the Self-Esteem of the student. The result shows that the nature of Self-Esteem has considerable bearing upon Achievement.

ii) When levels of Self-Esteem varies, the achievement changes. In other words, High Self-Esteem, Average Self-Esteem and Low Self-Esteem have an effect on Achievement in Chemistry. Achievement of a student with High Self-Esteem would differ from the student with Average Self-Esteem/ Low Self-Esteem.

iii) By changing Self-Esteem, it could be possible to bring variations in Achievement. The focus of most of the research is to improve the academic achievement. In this concern the present findings is promising. It shows that the main effect of Self-Esteem on Achievement is found significant. Therefore, for a productive academic outcome attention must be given to the Self-Esteem. Through developing or changing the Self-Esteem of students it is hoped to bring a variation in academic achievement in a progressive way.


Again from the table it can be found that Approaches to Studying has significant main effect on Achievement in Chemistry for rural sample. This shows that Approaches to Studying influence the achievement of students in Chemistry to a lesser extent.


The results lead to the conclusion that variation in Achievement in Chemistry is influenced by the changes in Approaches to Studying to a mild extent. The results support the findings of a number of studies (Anil kumar, 1992; Kumar, 1993; Pillai, 1995; Pillai and K umar, 1996; Kumar, 1998)


The influence of Approaches to Studying may be owed to the following reasons:

i)
The variable, Approaches to Studying highlights the qualitative differences in students expressions of individual understanding (Entwistle, 1987). It refers to qualitative features like intention and motives. These qualities certainly influence the academic achievement. Some students approach learning material with an intrinsic motivation and try to reach a personal understanding of the matter. They interact critically with the content, integrating it to previous knowledge and experience and seek evidence. In contrast, the students who approach the learning material merely for satisfying course requirement adopt a different strategy. It involves superficial study which focuses on rote learning. These differences in their motive, intention and strategy are reflected in academic achievement. These differences in their motive, intention and strategy are reflected in academic achievement.

ii)
The students with Highly Desirable Approaches to Studying, Moderately Desirable Approaches to Studying, and less Desirable Approaches to Studying differ significantly in their Achievement.  This is because no two individuals approach the study material with the same intention and motives. From person to person the intention and motives vary. Variation in the intention causes a shift in the motivation and there by bringing a change in the Achievement.

4.5.2 Discussion of Results on Group Difference in Mean Achievement in Chemistry


After having a sample wise discussion on group difference in Mean Achievement in Chemistry it is suitable to consolidate the t-value and present in a table. This will be helpful to arrive at more meaningful interpretation from the obtained data. 

TABLE 4.19

Summary of t-test between Group means of Achievement 
in Chemistry Based on three levels of Independent variables

	Sample
	Dependent variable
	Groups compared
	t-value
	Level of significance

	Total
	Achievement in Chemistry
	LSE-ASE

LSE-HSE

ASE-HSE
	0.76

1.57

2.42
	NS

NS

0.05*

	Girls
	Achievement in Chemistry
	LSE-ASE

LSE-HSE

ASE-HSE
	0.73

2.57

1.76


	NS

0.05*

NS

	Rural
	Achievement in Chemistry
	LDAS-MDAS

LDAS-HDAS

MDAS-HDAS
	2.89

2.59

0.38
	0.01**

0.01**

NS


* P<0.05

** P<0.01

4.5.2.1
  Group difference in Self-Esteem


Table 4.19 shows that for the total sample there is significant difference in the mean scores of Achievement in Chemistry having Average Self-Esteem and High Self-Esteem group. The high mean score is associated with Average Self-Esteem group, which implies that Average Self-Esteem group shows high Achievement in Chemistry on comparison with High Self-Esteem group.


The t-value obtained for different groups of Self-Esteem shows that there is significant difference in the mean scores of Achievement in Chemistry for girls having Low Self-Esteem and High Self-Esteem group. The high mean score is associated with low Self-Esteem group, which implies that low Self-Esteem group shows high Achievement in Chemistry on comparison with High Self-Esteem group.

4.5.2.2 Group difference in Approaches to Studying


The finding of the study indicates that there is significant difference in the mean scores of Achievement in Chemistry for Rural school students having less Desirable Approaches to Studying (LDAS) and Moderately Desirable Approaches to Studying (MDAS). The high mean score is linked with MDAS group, which implies that MDAS group shows high Achievement in Chemistry on comparison with LDAS group.


Furthermore the finding of the study indicates that there is significant difference in the mean scores of Achievement in Chemistry for Rural school students having less Desirable Approaches to Studying (LDAS) and Highly Desirable Approaches to Studying (HDAS). The high mean score is associated with HDAS group, which implies that HDAS group shows high Achievement in Chemistry on comparison with LDAS group.


Also when comparison is made between LDAS-MDAS and LDAS-HDAS it was found that high mean achievement score is associated with MDAS than to HDAS and finally to LDAS. This shows the supremacy of MDAS group for higher achievement benefits.  
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SUMMARY, CONCLUSION 
AND SUGGESTIONS


This chapter provides an overview of the significant aspects of the study viz,. Study in retrospect, major findings of the study, educational implications and suggestions for further research in this area.

5.1
Study in retrospect


The present study was entitled as “INFLUENCE OF SELF-ESTEEM AND APPROACHES TO STUDYING ON ACHIEVEMENT IN CHEMISTRY OF HIGHER SECONDARY SCHOOL STUDENTS”.

5.2
VARIABLES 


The variables used for the study can be classified as independent and dependent variables. The independent variables of the study are Self-Esteem and Approaches to Studying and dependent variable is Achievement in Chemistry.

5.3
OBJECTIVES OF THE STUDY

1. To construct and standardize Achievement test in Chemistry to measure Achievement in Chemistry of higher secondary school students.
2. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for the total sample.
3. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for boys.
4. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for girls.
5. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for government school students.
6. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for aided school students.
7. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for rural school students.
8. To find out the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for urban school students.
5.4     HYPOTHESES OF THE STUDY                                                                                                                                                                        
1. The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for the total sample.

2. The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Boys.

3. The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Girls.  

4. The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Government school students.

5. The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Aided school students.

6. The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Rural school students.

7. The main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Urban school students.

5.5      METHODOLOGY

5.5.1   Sample 


The study was conducted on a sample of 600 science students of standard XI. Sample selection was done by stratified sampling technique giving due representation to gender, type of school management and locale.

5.5.2   Tools Used

1)
Self-Esteem Inventory (Koya and Beegam, 2007)

2)
Approaches to Studying Inventory (Kumar and Koya, 2001)

3)
Achievement test in Chemistry (Koya and Asna, 2008) 

5.5.3    Statistical Techniques used

1) 
Preliminary statistics like arithmetic mean, medians, mode, standard deviation,  skewness and kurtosis. 

2)
Two-way ANOVA with 3×3 factorial design.

3)
Test of significance of Mean Difference for large independent samples (Best & Kahn, 2002)

5.6     MAJOR FINDINGS OF THE STUDY


The major findings of the investigation in a crystallized form are given in this section. The focus of this chapter is given to the results of the investigation of main and interaction effects of independent variables on dependent variable and comparison of group means of independent variables on dependent variable. 

5.6.1
RESULTS OF TWO-WAY ANOVA FOR ACHIEVEMENT IN CHEMISTRY


This is the core analysis which explains the main and interaction effect of independent variables on Achievement in Chemistry. This is done with the help of statistical technique Two-way ANOVA with3×3 factorial design.

5.6.1.1  Main Effect of Independent Variables


The main effect of two independent variables viz., Self-Esteem and Approaches to Studying on Achievement in Chemistry are discussed in this part.

Main Effect of Self-Esteem


The results of Two-way ANOVA show that Self-Esteem is found to have significant main effect on Achievement in Chemistry for the total and girls sample. Details of the significant F-values are presented as follows in the decreasing order of magnitude.

	Sl. No.
	Sample
	Dependent variable
	F-values

	1
	Girls
	Achievement in Chemistry
	3.674*

	2
	Total
	Achievement in

Chemistry
	3.516*


* P<0.05

Main Effect of Approaches to Studying


Approaches to Studying yielded significant main effect for Rural sample. The significant F-value obtained is 5.952 [P<0.05 for (2,360) degrees of freedom].  


The F-values obtained for the total sample, boys, girls, government, aided and urban are turned out to be not significant.

5.6.1.2 Interaction Effects of Independent Variables


Under this headline the result of Two-way interaction effects are described briefly.

Two-way Interaction


The result of Two-way interaction of Self-Esteem × Approaches to Studying revealed that it is not significant on the dependent variable Achievement in Chemistry. The F-ratios obtained for the total sample, boys, girls, government, aided, rural and urban are turned out to be not significant.

5.6.2  GROUP DIFFERENCE IN MEAN ACHIEVEMENT IN CHEMISTRY


Identification of the group difference in mean Achievement in Chemistry for relevant groups based on Self-Esteem and Approaches to Studying was made through the Test of significance of Mean Difference for large independent samples. Comparison was carried out whenever significant main effects were noticed.

5.6.2.1 Group Difference in Mean Achievement in Chemistry Based on Self-Esteem


The result of two-way ANOVA undertaken for total sample and girls sample, yield significant main effect for Self-Esteem. As a follow-up procedure the Test of significance of Mean Difference for independent samples was made to identify the groups which differ significantly. The t-values obtained incase of each sample are presented in the following. 

	Sample
	Dependent variable
	Groups compared
	t-value
	Level of significance

	Girls
	Achievement in Chemistry
	LSE-ASE

LSE-HSE

ASE-HSE
	0.73

2.57

1.76
	NS

0.05

NS

	Total
	Achievement in Chemistry
	LSE-ASE

LSE-HSE

ASE-HSE
	0.76

1.57

2.42
	NS

NS

0.05


HSE - High Self-Esteem group

ASE - Average Self-Esteem group

LSE - low Self-Esteem group

NS   - Not significant


Results of the t-test conducted revealed the following:

1.
Significant differences in mean achievement score is found in two out of six groups compared.

2. 
In girls sample highest mean score is associated with LSE, when comparison is made between LSE-HSE.  In Short, comparison of mean achievement scores in Chemistry, showed superiority of low groups for higher achievement.  

3. 
In total sample highest mean score is associated with ASE, when comparison is made between ASE-HSE. In short, comparison of mean achievement scores in Chemistry, showed superiority of average groups for higher achievement benefits.  

5.6.2.2
Group Difference in Mean Achievement in Chemistry Based on Approaches to Studying


Approaches to Studying is found to have main effect on Achievement in Chemistry for rural sample. To identify the groups which yield significant differences in mean achievement scores, Test of significance of Mean Difference for independent samples was applied. The t-values obtained are presented in the following. 

	Sample
	Dependent variable
	Groups compared
	t-value
	Level of significance

	Rural
	Achievement in Chemistry
	LDAS-MDAS

LDAS-HDAS

MDAS-HDAS
	2.89

2.59

0.38
	0.01

0.01

NS


HDAS- Highly Desirable Approaches to Studying group

MDAS- Moderately Desirable Approaches to Studying group

LDAS- less Desirable Approaches to Studying group

NS   - Not significant


Results of the t-test conducted revealed the following:

1.
Significant differences in mean achievement score is found in two out of three groups compared. Only two-groups- LDAS-MDAS and LDAS-HDAS yield significant difference.

2.
High mean achievement score is associated with MDAS in group comparison LDAS- MDAS.

3.
When compared LDAS-HDAS group, high mean achievement score is found linked with HDAS.

4. 
When comparison is made between the three levels ie., HDAS, MDAS and LDAS high mean achievement score is associated with MDAS. It shows the superiority of MDAS group.

5.7    TENABILITY OF HYPOTHESES


Based on the findings, the tenability of the hypothesis for the study was reviewed.

5.7.1
The first hypothesis states that the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for the total sample. 


The result of the study in this regard shows that the independent variable Self-Esteem has significant main effect on the dependent variable Achievement in Chemistry of higher secondary school students for the total sample. But the independent variable Approaches to Studying have no significant main effect on Achievement in Chemistry of higher secondary school students for the total sample. Also the interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for the total sample is not significant even at 0.05 levels. Hence this hypothesis is partially accepted.

5.7.2
The second hypothesis states that the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Boys. 


The result of the study indicates that the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students is not significant for Boys. Hence this hypothesis is rejected.

5.7.3   
The third hypothesis states that the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Girls.  

The findings of the study in this regard show that the independent variable Self-Esteem has significant main effect on the dependent variable Achievement in Chemistry of higher secondary school students for girls. But the independent variable Approaches to Studying have no significant main effect on Achievement in Chemistry of higher secondary school students for girls. Also the interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for girls is not significant even at 0.05 levels. Therefore this hypothesis is partially accepted.

5.7.4
The fourth hypothesis states that the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Government school students.


The result of the study indicates that the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students is not significant for Government school students. Hence this hypothesis is rejected.

5.7.5   
Hypothesis five states that the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for Aided school students.


The result of the study indicates that the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students is not significant for Aided school students. Hence this hypothesis is rejected.

5.7.6
Hypothesis six states that the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for rural school students.


The findings of the study in this regard show that the independent variable Self-Esteem has no significant main effect on the dependent variable Achievement in Chemistry of higher secondary school students for rural school students. However the independent variable Approaches to Studying have a significant main effect on Achievement in Chemistry of higher secondary school students for rural school students. And the interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students for rural school students is found to be not significant. Therefore this hypothesis is partially accepted.

5.7.7
Hypothesis seven states that the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students will be significant for urban school students.


The result of the study indicates that the main and interaction effect of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students is not significant for urban school students. Hence this hypothesis is rejected.

5.8       CONCLUSION


Major findings of the study helped the investigator to arrive at the following conclusions.

5.8.1
The finding of the study indicates that main effect of the variable Self-Esteem on Achievement in Chemistry of higher secondary school students for the total sample is significant. This made the investigator to conclude that the levels of Achievement in Chemistry of higher secondary school students are different for different levels of Self-Esteem viz., High, Average and Low.


Also the finding of the study indicates that there is significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for Total sample having Average Self-Esteem (ASE) and High Self-Esteem (HSE) group. The high mean score is associated with ASE group, which implies that ASE group shows high Achievement in Chemistry on comparison with HSE group.

5.8.2
The finding of the study indicates that main effect of the variable Self-Esteem on Achievement in Chemistry of higher secondary school students for girls is significant. This made the investigator to conclude that the levels of Achievement in Chemistry of higher secondary school students for girls are different for different levels of Self-Esteem viz., High, Average and Low.


Also the finding of the study indicates that there is significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for girls having Low Self-Esteem (LSE) and High Self-Esteem (HSE) group. The high mean score is associated with LSE group, which implies that LSE group shows high Achievement in Chemistry on comparison with HSE group.

5.8.3
The finding of the study indicates that main effect of the variable Approaches to Studying on Achievement in Chemistry of higher secondary school students for Rural school students is significant. This made the investigator to conclude that the levels of Achievement in Chemistry of higher secondary school students for Rural school students are different for different levels of Approaches to Studying viz., High, Average and Low. 


Also the finding of the study indicates that there is significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for Rural school students having less Desirable Approaches to Studying (LDAS) and Moderately Desirable Approaches to Studying (MDAS). The high mean score is associated with MDAS group, which implies that MDAS group shows high Achievement in Chemistry on comparison with LDAS group.


Furthermore the finding of the study indicates that there is significant difference in the mean scores of Achievement in Chemistry of Higher Secondary School Students for Rural school students having less Desirable Approaches to Studying (LDAS) and Highly Desirable Approaches to Studying (HDAS). The high mean score is associated with HDAS group, which implies that HDAS group shows high Achievement in Chemistry on comparison with LDAS group.


When comparison is made between LDAS-MDAS and LDAS-HDAS it was found that high mean achievement score is associated with MDAS than to HDAS and finally to LDAS. This shows the superiority of MDAS group for higher achievement benefits.  

5.9   EDUCATIONAL IMPLICATIONS OF THE STUDY


This study is designed to investigate the influence of Self-Esteem and Approaches to Studying on Achievement in Chemistry of higher secondary school students. The present study indicated that the variables examined were influential in determining the Chemistry achievement. 


The findings of the study revealed that the main effect of Self-Esteem on Achievement in Chemistry is found to be significant to considerable extent. The present findings are substantiated by a number of former studies, which considers Self-esteem as a determinant factor in Achievement. Self-esteem affects Achievement to great extent (Thomas and Sanandaraj1982; Holly 1987; Covington 1989).


The study further revealed that the main effect of Approaches to Studying on Achievement in Chemistry is significant to a certain extent. The findings support and substantiate the former research results. Significant main effect of Approaches to Studying on Achievement is reported by Anilkumar (1997), Pillai (1995) and Kumar (1998), Koya (2002), Shanmugathas (2002).On the basis of the results of the present investigation, the following alterations in practice of teaching and learning are suggested for improving higher secondary school education.

5.9.1
recognize and develop the Self-Esteem of the students


In the changed educational set up in our country the importance of Self-Esteem is increasing day by day. The present study also highlights the importance of Self-Esteem in the teaching-learning process. Thus identification of student’s Self-Esteem is necessary for improving the current practices in teaching and learning. After identification of student’s Self-Esteem it is necessary to provide remedial measures those who needed. The following strategies can be used for a teacher to develop and sustain the Self-Esteem of his/her students.

Accept Yourself


Students will watch and copy how teachers react to their successes and mistakes. Make positive responses and strategies for dealing with these experiences and be a role model for students.

Accept Students Behaviour and Feelings 


Teachers need to make students aware that they will respond to the behaviour not the person. Teachers need to accept and value those students may have different feelings from their own and that their feelings are equally valid. Acceptance of diversity must be modelled and conveyed into practice, this enables students to accept each other more readily.

It is important that teachers let students know that they are valued, respected and an integral and important member of the class group. Teachers need to take a proactive interest in their students' interests.

Reflective Listening


Children may be critical of their performance and it is very important to listen to what they have to say and acknowledge the validity of their feelings. Guide and suggest ways of improving their performance if that is what the child wants. (Reflective listening)


All students need to be treated equally regardless of academic ability. Teachers must take care to spend equal time with each student without favouritism.


Children need challenging and meaningful activities which will encourage them to achieve their potential. Each child may well have different potential but it is equally crucial that their achievements are meaningful so as to increase their opinion of their capabilities. Self-esteem will be further enhanced if children achieve in skills which are useful and of interest to themselves. 

Promote Realistic Ideals


It is important for teachers to explicitly teach children how to set realistic expectations of themselves and their skills. This can be accomplished by giving feedback which specifies exactly what the child has achieved. It needs to be emphasized to children that mistakes are part of the learning process for both adults and children and not a negative experience. Children may also need assistance in accepting and recognizing positive feedback.


In the development of Self-Esteem the role of parents is very important. Suitable guidance and counselling should be provided in schools for both parents and students. Self-esteem development programs may start in schools along with the guidance and counselling program. Girl students may provide much consideration in this program. One of the interesting findings of the study is that the achievement of girls is influenced by their Self-Esteem and those having low Self-Esteem shows high achievement. This may be due to the hard working of these girls to compensate their low Self-Esteem and to gain more attention from the teachers, parents and their friends. Although in the present study high achievement is associated with the girls having low Self-Esteem yet more attention is necessary towards these girls. It is important to find out the reason for their low Self-Esteem and help them to build a positive Self-Esteem along with their achievement. It will help them to reduce their anxiety and their learning will become then more enjoyable.    

5.9.2
detect the Study Approaches


It is a well established fact that learning is individualistic, that is there occurs qualitative difference in ways pupil express their understanding (Entwistle, 1987). Put it in other words, individuals Approach to learning material differs. Their intentions and motivations are varying. The present study revealed that the main effect of Approaches to Studying on Achievement in Chemistry is significant to a certain extent. The present findings indicate that students differ in their Approaches and are reflected in their Achievement to a considerable level. The results of group difference indicate that high Achievement score is associated with Moderately Desirable Approaches to Studying group than to Highly Desirable Approaches to Studying and finally to less Desirable Approaches to Studying. These indicate the importance of identifying the study approaches.


It implies that the instruction or learning experiences given in higher secondary schools may cater the preferred Approaches to Studying. To develop the Approaches to Studying of Science students the teaching- learning activity may include enough chances to conduct experiments and observation by students themselves. The learning activities provided should cater the intrinsic motivation of students. The learning activities should focus on rich experiences of the students and attempt should be done from the part of the teacher to exploit it. As science is a hierarchical subject, in order to construct knowledge it is necessary to have sufficient understanding of the various concepts and principles of science. For this it is important that the learning activities and the study material or text books are to be organized clearly and logically. It should be presented in an order of hierarchy. This would help students to integrate the matter in a meaningful way. A learning activity or instruction which incorporates all these suggestions will develop healthy Approaches to Studying which in turn will improve academic achievement.

5.10  SUGGESTIONS FOR FURTHER RESEARCH

         
Based on the present study the investigator suggests the following areas for further research.

1. The same study can be extended to central schools and college students.

2. The study can be conducted in subjects like Physics and Mathematics. 

3. The effects of learning tendencies, learning habits and approaches to learning on academic achievement can be conducted.

4. The role of self-esteem and students' learning strategies on Academic self- handicapping can be conducted.

5. Evaluation relationship between of Self-esteem, Approaches to Studying    and Career Choices of higher Secondary school students can be conducted.

6. Exploration of relationships among approaches to learning, need for cognition, and control of learning.

7. The behaviour and self-esteem of children with specific speech and language difficulties can be conducted. 
8. This study can be replicated on students in distance education.
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In this test there are altogether 60 questions. Each question has four answers A,B,C and D. Of these only one answer is correct. Select the right answer and indicate it with the mark ‘x’ in the circle below the right answer in the answer sheet provided separately.


Mark your answer in the answer sheet only. Do not write anything on the question paper. Try to answer all the questions within the stipulated time. Return the question booklet and answer sheet to the examiner at the end of the test. If you wish to change an answer that you have already marked put ‘  ‘  mark around the marked answer, and then indicate the answer with the symbol ‘x’. 

Maximum: 60 marks

Time: 1 hour

1.
Which one among the following is the standard for atomic mass? 


a)  1H 
1
 b)   6C 12 
 c) 6 C 14
d)   8O16 
2.
Which of the following expression at constant pressure 


 represents Charle’s law? 


a) V  (   1/T
b) V  (   1/T2
c) V (  T
d) V = d

3.
1 amu equals


a) 1.66 x 10-26   g   b) 1.66 x 10-27   g   c) 1.66 x 10-24   g   d) 1.6 x 10-22   g

4.
An element has the electronic configuration 1s2 , 2 s2 , 2p 6 , 3s2  3 p2 . Its valency is 


a) 2
b) 3
c) 4
d) Zero 

5.
Which property of an element is always a whole number? 


a) atomic weight b) atomic number c) equivalent weight d) atomic volume

6.
The carbon atoms in graphite are 


a) sp 3 hybridized   b) sp hybridized  c) sp 2 hybridized d) None of  these.

7.
The maximum number of electrons that can be accommodated in a principal quantum level n is 


a) n
b)  n2
c) 2n2
d) 4n 2

8.
Intra molecular hydrogen bonding is observed in 


a) Benzene 
b) Phenol 
c) Benzoic acid 
d) Salicylic acid

9.
The C-C link in acetylene contains 


a) One σ and two pi bonds


b) Two σ and one pi bonds


c) Two σ and three pi bonds


d) Three σ bonds

10.
Dalton’s atomic theory states that 


a) Atoms of a given element are variable in mass


b) Atoms of a given element are variable in shape


c) Atoms of different elements are different in mass 


d) Compounds are formed by combination of molecules 

11.
The strength of hydrogen - bond is 


a) greater than a covalent bond 


b) lower than Van der Waals force 


c) intermediate between ionic and covalent bond.


d) intermediate between covalent and Van der Waals force 

12.
Which of the following has no neutron in the nucleus? 


a) Hydrogen 
b) Deuterium          c) Tritium 
d) None of the above 

13.
A sp3   hybridized orbital contains 


a) ¼ 
s   Character 


b) ½ 
s   Character


c) ⅔
s   Character


d) ¾ 
s   Character
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Name: ..................................................................................
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School: .................................................................................
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INSTRUCTIONS

In this test there are altogether 40 questions. Each question has four answers A, B, C and D. Of these only one answer is correct. Select the right answer and indicate it with the mark ‘x’ in the circle below the right answer in the answer sheet provided separately.


Mark your answer in the answer sheet only. Do not write anything on the question paper. Try to answer all the questions within the stipulated time. Return the question booklet and answer sheet to the examiner at the end of the test. If you wish to change an answer that you have already marked put '    '  mark around the marked answer, and then indicate the answer with the symbol ‘X’. 

Maximum: 40 marks 

Time: 40 Minutes

1.
Which one among the following is the standard for atomic mass? 


a)  1H 
1
 b)   6C 12 
 c) 6 C 14
d)   8O16 
2.
1 amu equals


a) 1.66 x 10-26   g   b) 1.66 x 10-27   g   c) 1.66 x 10-24   g   d) 1.6 x 10-22   g

3.
Which property of an element is always a whole number? 


a) atomic weight b) atomic number c) equivalent weight d) atomic volume

4.
The carbon atoms in graphite are 


a) sp 3 hybridized   b) sp hybridized  c) sp 2 hybridized d) None of  these.

5.
The C-C link in acetylene contains 


a) One σ and two pi bonds


b) Two σ and one pi bonds


c) Two σ and three pi bonds


d) Three σ bonds

6.
Dalton’s atomic theory states that 


a) Atoms of a given element are variable in mass


b) Atoms of a given element are variable in shape


c) Atoms of different elements are different in mass 


d) Compounds are formed by combination of molecules 

7.
Which of the following has no neutron in the nucleus? 


a) Hydrogen 
b) Deuterium          c) Tritium 
d) None of the above 

8.
A sp3   hybridized orbital contains 


a) ¼ 
s   Character 


b) ½ 
s   Character


c) ⅔
s   Character


d) ¾ 
s   Character

9.
The rate of diffusion of a gas is 


a) Directly proportional to its density 


b) Directly proportional to its molecular mass 


c) Directly proportional to the square root of its molecular mass 


d) Inversely proportional to the square root of its molecular mass

10. 
Van der Waals equation explains the behaviour of 


a) Elementary gases


b) Real gases


c) Ideal gases 


d) Mixture of ideal and real gases

11.
Aufbau principle is not violated in 


a) d - block  configuration 


b) lanthanides 


c) s and p block configurations


d) actinides 

12.
The azimuthal quantum number   l   decides 


a) shape of the orbital to which the electron belongs


b) number of electrons in the energy level 


c) direction of spin of electrons


d) splitting of the spectral lines in a magnetic field.

13.
Pi bond is formed by the overlapping of 


a) p-p orbitals along their axes


b) s-p orbitals along the axes of p orbital 


c) p-p orbital along perpendicular to their axis


d) s-s orbitals

14.
For n moles of ideal gas, the equation of state may be written as


a) PT/n = RV 


b) PV= (RT) 2


c) P/T = nR/V 


d) PV = RT/n

15.
Chemical equation is balanced according to the law of 


a) multiple proportion 


b) reciprocal proportion 


c) conservation of mass 


d) definite proportion

16.
Read the given table carefully

	Weight of H2O  in gram
	  Number of moles

	10
	0.5

	20
	1.1

	30
	1.6



Then, 90 g of water contains --------------

a) 6.02 x 10 23 moles        b) 90 moles        c) 5 moles        d) 9 moles

17.
A gas is initially at 1 atm pressure, to compress it to 1/4th of its initial volume; pressure to be applied is (at constant T) 

a) 1 atm               b) 1/2 atm           c) 2 atm                  d) 4 atm

18.
_______________________________
5


_______________________________
4


_______________________________
3


_______________________________
2


_______________________________
1

The above diagram shows --------------- series of electronic transition in hydrogen atom 

a) Lyman      

b) Balmer

c) Paschen

d) Brackett

19.







           From this data find the number of molecules in 4.25g of NH3.

a) 1x 1023
b) 1.5 x 1023
c) 2x 1023 
d) 6 x 1023
20.     
If the pressure and absolute temperature of 2 litres of CO2 are doubled, the      

      volume of CO2 would be become 

a) 2 litres 

b) 4 litres 
c) 5 litres
d) 7 litres
21. A student wrote the ground state electronic configuration of Li as 1s2  2s1   


and Li+  as  1s2. If it is true the ground state configuration of Fe3+ in 
gaseous  state is 


(At No of Fe = 26) 


a)   (Ar ) 18  3d3 4s2

b)   (Ar ) 18 3d6 4s2

c)   (Ar ) 18 3d5

d)   (Ar ) 18  3d6
22.
In ClO3− chlorine is sp3 hybridized. It has three bond pair and one lone pair  electrons. Then according to V.S.E.P.R theory its geometry will be 

a)   Planar triangle 

b)   Pyramidal

c)   Tetrahedral

d)   Octahedral

23.      In a chemical reaction 


K2Cr2O7+x H2SO4 +y SO2   →   K 2SO4+ Cr2 (SO4)3 + z H2O

the values of x, y, z are 

a)    1, 3, 1


b)    4, 1, 4


c)    3, 2, 3

 
d)    2, 1, 2

24.
Molecular mass of a gas that diffuses twice as rapidly as the gas with 
molecular mass 64 is 

a)
4


b)
8


c) 
16

d)
6.4

25.
The ratio of the energy of a photon 2000 Ao   wave length to that of a 4000Ao wave length is


a)
¼


b)
½


c)
2


d)
4

26.
3 g of carbon is completely burnt in charge excess of oxygen. The weight of  CO2 formed is (12 g carbon forms 44 g CO2)


a) 32 g
b) 11g 
c) 22g 
d) 44g

27.    
The rms velocity of an ideal gas at 27o C is 0.3 ms-1.  Its rms velocity at 927 o C (in ms-1 )  is


a) 
3
b) 
0.6
c)
0.4
d)
0.8

28.    
The energy of electron in hydrogen atom in various energy level is given below.


n = 5
_________________________
.... ?


n = 4
_________________________
-0.85


n = 3
_________________________
-1.5 ev


n = 2
_________________________
-3.4 ev


n = 1
_________________________
-13.6 ev


The energy of the level corresponding to n=5 will be 

a) -0.54ev 

b) -5.4ev

c) -1.85ev

d) -2.72ev

29.     A person adds 1.71g of sugar (C12H22O11) in order to sweeten his tea. The  


number of carbon atoms added are (mol mass of sugar =342)


a) 3.6x10 22




b) 7.2x10 21

c) 0.05


d) 6.6x10 22

30.  
For the two compounds, the vapour pressure of B at a particular temperature 


[image: image10.wmf]O
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is expected to be 

a) higher than A

b) lower than that of A

c) same as that of A

d) can be higher or lower depending upon the size of the vessel

31.    The electronic configurations of four elements


L: 1s2 2s2 2p4       ;   Q: 1s2 2s2 2p6 3s2 3p5 


P: 1s2 2s2 2p6 3s1   ; R: 1s2 2s2 2p6 3s2 

                                  

a) L2P, RL, PQ, R2Q


b) LP, RL, PQ, RQ


c) P2L, RL, PQ, RQ2

d) LP,  R2L, P2Q, RQ

32.
At the same temperature and pressure the balloons are separately filled with  O2 and H2. If O2 escapes out at the rate of 65mlhr-1, H2 will escape  at the rate of (mlhr -1 )


a) 64

b) 32

c) 66

d) 260

33.     
In an experiment during the quantitative estimation of an organic compound 145 cm3 of hydrogen was collected at 760 mm pressure and 270c. The mass of  hydrogen collected is nearly.

a) 10mg

b) 12 mg 

c) 24mg

d) 6mg
 

34.
A pre weighed container was filled with O2 at STP and weighed again. It 
was then evacuated and filled with SO2 at STP and again weighed.


The weight of Oxygen will be.

a) The same as that of SO2

b) 50% of that of SO2

c) Twice that of SO2

d) One - third of that of SO2

35.
A cricket ball of 0.5 Kg is moving with a velocity of 100 ms-1.  The wavelength associated with its motion is:


a)   1/100 cm 


b)   6.6x 10 -34 m


c)   1.32 x 10-35   m


d)   6.6 x 10 -28 m

36.
A flask A and B of equal size contain 2g of H2 and 2g of N2 respectively at the same temperature. The number of molecules in flask A is 


a) 
same as those in flask B


b)
less than those in flask B


c) 
greater than those in flask B


d)
exactly half than those on flask B

37.
When two ice cubes are pressed over each other, they unite to form one cube, which of the following forces is responsible to hold them together?


a) 
Hydrogen bond formation 


b)
Van der Waals forces


c)
Covalent attraction 


d)
Dipole interaction 

38.
Haemoglobin contains 0.33 % of iron by weight. The molecular weight of haemoglobin is approximately 67200. The number of iron atoms present in one molecule of haemoglobin is

a) 6

b) 1

c) 4

d) 2

39.
Water (H2O) is liquid while hydrogen sulphide (H2S) is a gas because


a) 
Water has higher molecular weight 


b) 
Hydrogen sulphide is a weak acid 


c) 
Sulphur has high electro negativity than oxygen 


d) 
Water molecular associate through hydrogen bonding

40.
0.5 dm3    flask contains gas A and 1dm3   flask contains gas B at the same tempe rapture. If density of A = 3.0 g dm-3 and that of B = 1.5 g dm-3 and the molar mass of A = ½ of B, then the ratio of the pressures exerted by the gases, PA/PB is


a) 
2


b)
1


c)
4


d)
3
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