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Hassan koya M.P. “Influence of learning style approaches to studying and 
achievement motivation on achievement in biology of secondary school pupils” 
Thesis. Department of Education, University of Calicut, 2002
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t is argued that the educational system need to be reshaped to 

rapidly changing socio-economic and cultural demands, with 

emphasis on equal education. In line with this aim, researchers are making 

reform-efforts for restructuring schools and thereby improving educational 

quality. Though the students possess amusing abilities, it is not fully 

utilized to the desired end The multifacet development of the individual 

remains an unfulfilled objective. One reason for the persistent school under 

achievement is that school culture is based largely on individualism and 

interpersonal con~petition that may be an anathema to students. Hence 

school culture may predispose them to failure. And therefore, hue and my 

for a change in the strategies and methods cannot be underestimated. The 

refom-efforts in education emphasizes cultural diversity and learning, 

unrecognized potential, enhanced achievement through motivation, effort 

and resilience. 

Achievement in the classroom is of paramount ipportance, as the 

school is viewed as a miniature society. One who surpass others in 

acadenuc subject will most likely to outperform others in civic function too. 

Recent attention has focussed on the decreasing level of scholastic 

achievement of pupils, particularly in the area of Science and Mathematics 

(Stocking & Goldstein, 1992). Science education aims at developing 



scientific values such as accepting truth, respect for evidence, seeking 

clarification, open mindedness and being objective in interpretations. 

These qualities are hardly developed in a teacher dominated classroom To 

achieve these expected learning outcomes, the teacher is to allow students 

to construct their own concept, to work at their own pace and to provide all 

students with opportunities to engage in learning tasks. Unfortunately, it is 

observed that the present education is not conducive to develop these 

abilities. 

For this reason, Science education in the country has been in dire 

straits for many years. To overcome this deterioration in quality and to 

bridge the gap, suggestions based on experiments are available. Analysis of 

students preferences and making accomodation to conform to those needs 

in classroom encourage students to become increasingly engaged in their 

learning (Lindvall, 1995). Optimising learning for all students in the 

classroom can be achieved through creating multiple learning 

opportunities for all students as their differences are valued and celebrated 

(Sulaiman, 1997). 

Forces influencing high school career and technical education 

include: the new economy, public expectations, new cognitive science 

research about learning and a variety of school reform movements. The 

purposes of high school career identified as follows: providing career 

exploration and planning, enhancing academic achievement and 

motivation to learn more, acquiring generic work competencies and skills 

useful for employment. The importance of high school education for laying 

foundation in this concern is emphasized (Lesh, et al., 2000) 



In the light of the situation discussed earlier, it is hypothesized that learner 

characteristics and individual diflerences has considerable bearing upon 

the learning process and learning outcomes. 

1.1 NEED AND SIGNIFICANCE OF THE STUDY 

In search of better understanding of the learning process, the 

relationship of the different variables were investigated. As a consequence 

new concepts and issues are coming into focus. These include Classroom 

Variables (Classroom Climate; Classroom Interaction; Classroom 

Environment), Teacher Variables (Teaching aptitude, interest, efficiency) 

Studmt Characteristics (Work habits, study methods, study strategies), 

Students' Specific Characteristics (Learning Style, Approaches to Studying 

and Achievement Motivation) and Socio-familial Variables. 

Of the number of variables identified, the centre of attention remain 

the learner and learner characteristics. Students are coming to the 

classroom with rich experiences and investing their experiences will 

activate the learner. Research reports reveal that learner involvement had a 

si@cant effect on Achievement (Pine, 1980). Welden (1966) reported 

greater learner satisfaction obtained when students involved in learning 

tasks. Recogmtion of this fact made a shift in the research on classroom 

learning. Researchers accepted that it is important to understand-learning 

from pupil's perspective. As a consequence, research in classroom take a 

new route - how students learn from students' own view point. 

Continued attempts to trace the factors of how students learn from 

learner's own perspective yielded new concepts. Pask's work (1976) 



explored the ways students tackle a learning task and thereby a new 

student specific variable came into existence - The Learning Style. It is 

observed that the regular activities and task given to students are often 

replicated in classrooms. To tackle these situation students exhibit unique 

Learning Style to tackle the learning material. 

Inspired by the work of Pask (1976) on styles and strategies Kolb 

(1983), Keefe and Monk (1986), Schmeck (1988), Taneja (1989), Price, et. al., 

(1991), Dunn (1991) and Harvey (1994) have explored the various 

dimensions of Learning Styles. Since then in India the research on the topic 

Learning Style gained momentum. Learning Style and Achievement 

Motivation (Preetha, 1996), Learning Style and Approaches to  Studying 

(Rehna, 1996), Learning Style and Achievement (Santhoshkumar, 1997; 

Kumar, 1997), Learning Style and Intelligence (Prasanna, 1997), Learning 

Style and Classroo?n Climate (Bharghavi, 1999) and Learning Style with 

regard to Sex and Locale (Gopalan, 1999) are some of sigruficant studies 

which explain the relationship of Learning Style with other variables. 

Besides these, a number of studies highlight the relevance of 

Learning Style in the learning process. National Science Teachers 

Association (NSTA) policy statement on multiculturalism listed Learning 

Style as an important concern for science teachers (Melear, 1995). Irvine 

and York (1995) argues that for enhancing academic achievement teachers 

to be alert to student's Learning Styles. Under achievement could be 

attributed to a mismatch of student's Learning Style and teaching strategies 

(Clooney, 1998). Moreover, Khalsa (1999) explains the importance of 

addressing students' dinerent Learning Style and multiple Intelligence in 



the classrooms. These studies show that students learn more often from 

materials designed to match their Learning Styles. However, some 

important studies yielded negative relationship, or no relationship between 

Learning Style and Achievement. The research evidences show that no one 

element of Learning Style as contributing factors to improved academic 

achievement (Howie, 1996). Cynthia (1988) argues that Match or mismatch 

of student and teacher Learning Style preference did not contributed 

significantly to Achievement. Apart from these studies indicate that 

students with diverse Learning Styles do not appear to influence 

completion of the curriculum or future professional activities. (Stickle, et./rl., 

1991). 

Miller and Polito (1999) claims that teams with heterogeneous 

Learning Styles did not peqform better than homogeneous teams. Besides, 

studies reveal that Achievement was not signtficantly correlated with 

Learning Style (Day, et al., 1998; Garton, et al., 1999). It is also noted that 

no sigruficant difference in Achievement by Learning Style preference was 

observed (Melara 1996; Marzalek & Lockard, 1999). 

The positive and negative relationship shown by different studies 

lead to the assumption that the result is inconclusive and calls for further 

research in this area. 

Researchers in the late 1970's 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 differences in. the way 



one approach a learning materials is termed 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 & Waterston, 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; Asmali, 1993; Kumar, 1993; Kumar, 

1994; Prasad, 1995 and Rehna, 1996), Kumar (1997a, 1998) studied the 

difference in Approaches to Studying between High and Low achievers and 

Study Approach and Cognitive Style. Majority of the studies indicate a 

positive influence of Approaches to Studying on student's characteristics. 

Social and Psychological development shape a child's character and 

personality as well as academic achievement. Five factors that are critical 

to this development include self esteem, Achievement Motivation, social 

skills, coping skills and aspirations. Achievement Motivation refers to the 

ability to persist at  tasks or activities to accomplish a goal or learning 

outcome; it is the drive that student generate to get things done. Students 

with high aspirations develop challenging and realistic ideas and plans for 

further careers and adult life in general. Developing such aspirations is a 

goal of the School to work programmes in many schools (Bartz & 

Mathews, 2001). 



Over the years researchers know that the inherent force of the 

individual stimulate exploration of the environment and helps to 

mastering, the moderately challenging tasks. This inherent force termed 

Achievement Motivation exercise profound influence on Achievement in 

combination with other variables like Learning Style and Approaches to 

Studying. Studies by Abouserie (1995) show that student's personality 

traits in general and Achievement Motivation in particular have a 

substantial influence on their Approaches to Study and to levels of 

knowledge processing. Properly motivated students have shown high 

performance in their Academic Achievement (Waxman, 1997; Simons, et  al., 

1999). Apart from these, many studies on Achievement Motivation 

revealed positive result with Achievement (Cain & Deweck, 1995; Preetha, 

1996; Taylor, 1999). Review of literature highlights that Achievement 

Motivation occupies the place of a fundamental variable in educational 

research. 

It will not be out of place to mention that a number of studies show 

that there is no relationship between Achievement Motivation and 

achievement. Studies indicate that Achievement Motivation was affecting 

Achievement to a less extent only (Ayishabi, 1987; Kumar, 1994). Findings 

show that Achievement Motivation h'zs no influence on Acadenric 

Achievement under certain conditions (Walayathiran~, 1974; Seshadri, 1980; 

Rajput, 1984 and Neibuhr, 1995). 

The contemporary science education fail to achieve the set goals, as it 

is more theoretically oriented. Boredom is the regular feature of classrooms 

because of the monotonous methods adopted in teaching. The prevailing 



chalk and talk method often do not lead to the development of skills and 

related attitudes. Moreover the contents or subject matter are not 

integrated with experience of students. The opportunity for field visit is 

minimum and therefore the chances for direct experience is ruled-out. The 

practical classes in science at secondary level is not conducted properly. 

Though science learning emphasises activity, students are given 

assignments which are mostly based on text book. As far as biological 

science is concerned there are enormous opportunities for activity and 

nature study. But unfortunately the current system of instruction do not 

makes use of it. In short pupils are fed up with the methods and strategies 

of present science education and it is high time to think for a change. 

As science education is process oriented, Learning Style preference of 

students plays a vital role in building scientific concepts. Teaching Style 

complementary to students' Learning Style opens door for an easy 

understanding of the learning material. Further it stimulate the learner to 

engage in the learning task. Similarly a deep and meaning oriented 

approach helps the students to integrate the matter with the life 

experiences. Scientific principles and concepts are largely based on 

observation, evidence and experiments. A healthy approach to the study 

material paves the way for the cultivation of a scientific mind. 

Since science education is viewed seriously, the students' 

Achievement Motivation in likely to be of very high profile. It creates a 

desire in the individual to attain the goal and act as a driving force to make 

constant effort. Specifically for biological science students may show 

unique Learning Style preferences. The subject offer or demand drawing 



skills and other related activities. Therefore the students of Biology may 

show a tendency to learn by hands-on (Tactile). This style preference may 

be predominant over other style areas. Hence it is important to cater 

Learning Style preference for improving academic outcome. 

Guarded analysis of the survey of related studies concerned with 

variables affecting Academic Achievement emphasize that Learning Style, 

Approaches to Studying and Achievement Motivation play vital roles in 

student learning. According to Dreher (1997) teachers adapt instruction to 

student's Learning Style to improve student motivation and allow students 

to reach their full potential. This indicate there is interaction between 

Learning Style and motivation on the potential abilities of the individual. 

The study conducted by Prasad (1995) shows that there was no significant 

positive interaction effect of Approaches to Studying and Achievement 

Motivation on process outcomes. But the investigator could not locate 

studies examining the cross-over effect of Learning style, Approaches to 

Studying and Achievement Motivation on student Achievement. Moreover, 

research in this area indicates that the concepts Learning Style and 

Approaches to Studying are interwoven and calls for further clarification. 

This tempted the investigator to take up a study on the topic 

Influence of Learning Style, Approaches to Studying and Achievement 

Motivation on Achievement in Biology of Secondary School Pupils. Being 

a student of Natural Science the study is confined to Biology. 



1.2. STATEMENT OF THE PROBLEM 

The problem for the present study is entitled as INFLUENCE OF 

LEARNING STYLE APPROACHES TO STUDMNG AND ACHIEVEMENT 

MOWAl7ON ON ACHIEVEMENT IN BIOLOGY OF SECONDARY 

SCHOOL PUPILS. 

1.3. DEFINITION OF KEY TERMS 

The key terms used in the statement of the problem are defined in the 

following part. 

1.3.1. LEARNING STYLE 

Learning Style is the general tendency to adopt similar set of 

strategies consistently across different tasks and settings (Eysenck, 1994). 

1.3.2. APPROACHES TO STUDYING 

Approaches to Studying as used in the present study refers to 

orientation of pupils in studying to which different strategies of learning, 

styles of learning and associated forms of rnotivations merged. 

1.3.3. ACHIEVEMENT MOTIVATION 

Achievement Motivation is-defined as combination of Psychological 

forces which initiate, direct and sustain behaviour towards successful 

attainment of some goals which provides a sense of sigdicance (Good, 

1973). 



1.3.4. ACHIEVEMENT IN BIOLOGY 

Achievement in Biology is the accomplishment of proficiency of 

performance in Biology (cognitive domain) as measured using a 

standardised test. 

1.3.5. SECONDARY SCHOOL PUPILS 

The term refers to pupils studying in class VIII, IX and X of 

recognized schools of Kerala state. In the present study standard IX pupils 

were selected because they are the true representative of pupils of 

Secondary school classes. 

1.4. VARIABLES SELECTED FOR THE STUDY 

The Independent and Dependent Variables selected for the present 

study are the following. 

1.4.1. INDEPENDENT VARIABLES 

Three Independent Variables were selected for the study. They are: 

1.4.1.1. Learning Style:- Four component wise and a Total score. The 

components are Environmental, Emotional, Social and Physical 

Styles. These are learning preference to a learning situation. 

1.4.1.2. Approaches to Studying- Four component wise and a Total 

score. The components are Meaning Orientation, Reproducing 

Orientation, Achieving Orientation and Non-Academic 

Orientation. 



1.4.1.3. Achievement Motivation (Total score) 

1.4.2. DEPENDENT VARIABLES 

Achievement in Biology, four Objective wise scores and a Total score 

were taken as the Dependent Variables. They are achievement in the 

Objectives: Knowledge, Comprehension, Application and Higher 

Objectives. 

1.5. OBJECTIVES 

The objectives set for the study include: 

1.5.1. To study whether there exists significant gender difference in 

Learning Style (Component wise and Total score) for the Total 

sample and Sub samples based on Locale and Type of management 

of school. 

1.5.2. To study whether there exists significant gender difference in 

Approaches to Studying (Component wise and Total score) for the 

Total sample and Sub samples based on Locale and Type of 

management of school. 

1.5.3. To study whether there exists significant gender difference in 

Achievement Motivation ( Total score) for the Total sample and Sub 

samples based on Locale and Type of management of school. 

1.5.4. To study whether there exists significant gender difference in 

Achievement in Biology (Objective wise and Total score) for the Total 

sample and Sub samples based on Locale and Type of management 

of school. 



1.5.5. To study the main and interaction effects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for the Total sample. 

1.5.6. To study the main and interaction egects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Boys. 

1.5.7. To study the main and interaction egects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Girls. 

1.5.8. To study the main and interaction efleects of Learning Style, 

Approaches to Studying and ' Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Rural sample. 

1.5.9. To study the main and interaction effects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Urban sample. 

1.5.10.To study the main and interaction enects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Government sample. 



1.5.11.To study the main and interaction effects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Private sample. 

1.5.12. To find out the best predictor of Achievement in Biology from the 

set of three Independent Variables viz., Learning Style, Approaches 

to Studying and Achievement Motivation. 

1.5.13.To study whether there exist significant diflerence in Learning Style 

and Approaches to Studying between the High and Low achievers in 

Secondary school Biology. 

1.6. HYPOTHESES 

The hypotheses tested for the present study follows. 

1.6.1. There will be significant gender difference in Learning Style 

(Component wise and Total score) for the Total sample and Sub 

samples based on Locale and Type of management of school. 

1.6.2. There will be significant gender difference in Approaches to 

Studying (Component wise and Total score) for the Total sample and 

Sub samples based on Locale and Type of management of school. 

1.6.3. There will be significant gender difference in Achievement 

Motivation (Total score) for the Total sample and Sub samples based 

on Locale and Type of management of school. 



1.6.4. There will be significant gender difference in Achievement in 

Biology (Objective wise and Total score) for the Total sample and Sub 

samples based on Locale and Type of management of school. 

1.6.5. The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for the Total sample. 

1.6.6. The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Boys. 

1.6.7. The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

s ighcant  for Girls. 

1.6.8. The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sighcant for Rural sample, 

1.6.9. The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

signhcant for Urban sample. 



1.6.lO.The main and interaction eflects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Government sample. 

l.6.ll.The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Private sample. 

1.6.12.Achievement in Biology can be predicted using the set of three 

Independent Variables viz., Learning Style, Approaches to Studying 

and Achievement Motivation. 

1.6.13.There will be significant diflmence in Learning Style and Approaches 

to Studying between the High and Low achievers in Secondary 

school Biology. 

1.7. METHODOLOGY 

The methodology of the present study is outlined in the following 

sub sections. 

1.7.1. SAMPLE 

The study is carried out on a representative sample of 1000 pupils 

studying in class D( of the secondary schools in Kerala state. 

Proportionate stratified sampling technique was used. Due weightage was 

given to gendn, locale, management category and efficiency level of 

schools. 



1.7.2. TOOLS USED 

For the study, the Independent Variables and Dependent Variables 

were measured using the following standardised tools. 

1.7.2.1. Learning Style Inventory - LSI (Kumar, et al., 1996). 

1.7.2.2. Approaches to Studying Inventory - AS1 (Kumar, & Koya, 2001) 

1.7.2.3. Scale of Achievement Motivation - SAM (Pillai & Kumar, 1993). 

1.7.2.4. Achievement Test in Biology -ATB (Koya, 2001) 

1.7.3. STATISTICAL TECHNIQUES USED 

The following were the statistical procedures used to analyse the 

data. r 

1.7.3.1. Test of Significance of Difference Between Means 

To study the gender difference in Independent Variables and 

Dependent Variables and to study the difference in Styles and Approaches 

between the High and Low achievers in Secondary school Biology this 

statistical technique was used. 

1.7.3.2. Three-way ANOVA with 3 x 3 ~ 3  Factorial Design 

Three-way ANOVA was used to find out the main and interaction 

effects of Independent Variables on the Dependent Variables. 

1.7.3.3 ANOVA followed by Scheffe' Test of Post-hoc Comparison 

Scheffe' Test of Post-hoc comparison is used to identdy the groups 

which differ sigruficantly in the mean achievement score. It is a follow up 

procedure of ANOVA. 



1.7.3.4. Step-wise Multiple Regression Analysis. 

This technique was used to predict Criterion / Dependent Variables 

from a set of three predictor variables. 

1.8. SCOPE AND LIMITATIONS 

The present study is an attempt to examine the influence of Learning 

Style, Approaches to Studying and Achievement Motivation on 

Achievement in Biology of Secondary schwl pupils. The study has been 

directed to examine whether variation in Learning Style, Approaches to 

Studying and Achievement Motivation of Secondary school pupils (Total 

sample and relevant sub samples) influence variation in their Achievement 

in Biology. Appropriate standardised tools were used for the data 

collection. Analysis of the data was done with utmost care. And therefore, 

the investigator hopes that the results are reliable. Since the sample for the 

study includes various sections from different districts, the results can be 

generalised. The inference of the study may provide valuable suggestions 

for educators to alter the instructional methods and strategies. 

Though possible precautions were taken to obtain reliable and 

generalisable results, the investigator would like to point out certain 

limitations likely to enter into the study. 

1.8.1. Selection of the Independent Variables for the study is confined to 

three major variables viz., Learning Style, Approaches to Studying 

and Achievemmt Motivation. 



1.8.2 Instructional objectives, related to cognitive domain only are included 

in the Achievement test. The other two domains - affective and 

psychomotor are not included. 

1.8.3. Eventhough the population for the study is secondary school pupils, 

sample was confined to students studying standad IX only. 

2.8.4. Selection of a few schools across the state intended for data collection 

may not be representative of all institutions in the sate. 

1.8.5. The generalisability of the study will be limited to the extent of the 

nature of the tools and sample selected. 

1.8.6. The components of Learning Style and Approaches to Studying were 

not taken as Independent Variables in Three-way ANOVA. 

1.8.7. The components of Learning Style and Approaches to Studying were 

not taken as predictor variables in the Multiple Regression Analysis. 

1.9. ORGANISATIION OF THE RESEARCH REPORT 

The presentation of this research report is as follows. 

Chapter I. This chapter include the introduction into the problem, Need 

and sigxuficance of the study, Statement of the problem, Definition of 

Key terms, Objectives and Hypotheses. A brief description of 

Methodology, Scope and limitations of the study and Organisation of 

the research report are also given. 

Chapter 11. It is concerned with Review of literature of variables and is 

organised under two headlines. The Body of theory pertaining to 



Variables and the Body of Research studies pertaining to the 

Variables. A brief discussion on Meta Analysis is also presented. 

Chapter 111. Exclusively deals with the methodology adopted for the 

present study. Describes the Tools employed for collection of Data, 

Selection of sample for the present study, Data collection procedure, 

scoring and consolidation of data and Statistical techniques used for 

the analysis of data. 

Chapter N. Provides explanations of statistical procedure used to Analyse 

the data. Details of Preliminary Analysis, Mean Difference Analysis, 

Three-way ANOVA, Graphical representation, and Scheffe' test of 

Post-hoc comparison, Multiple Regression are presented along with 

the discussion of results. 

Chapter V. A summary of the study - Study in Retrospect, Objectives and 

Hypotheses, Methodology, Major findings of the study, Tenability of 

Hypotheses, Educational implications and Suggestions for further 

research etc. are highlighted. 
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A REVIEW OF RELATED 
LITERATURE AND 
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T his chapter presents the underlying theories of variables, 

attempts to provide a better understanding of the concept and 

explores the relationship between variables. This chapter is organized in 

the f~llawing headlines. 

2.1. THX BODY OF THEORY PERTAINING TO THE VARIABLES 

2.1.1. LEARNING STYLE 

2.1.2. APPROACHES TO STUDYING 

2.1.3. ACHIEVEMENT MOTIVATION 

2.2. THE BODY OF RESEARCH STUDIES PERTAINING TO THE 

VARIABLES 

2.2.1. STUDIES ON LEARNING STYLE AND 

ACHIEVEMENT 

2.2.2. STUDIES ON APPROACHES TO STUDYING AND 

A C m m m N T  

2.2.3. STUDIES ON ACHIEVEMENT MOTIVATION AND 

ACHIEVEMENT 

2.2.4. META ANALYSIS 

A detailed description of each of these sub sections are the follawing. 



21. THE BODY OF THEORY PERTAINING TO THE VARIABLES 

This section of the review exclusively deals with the theoretical 

aspects related to the Independent Variables, Learning Style, Approaches to 

Studying and Achievement Motivation. 

2.1 .l. LEARNING S'IYLE 

The concept of Leaming Style is based on the theory that an 

individual responds to educational context with consistant behaviour and 

perjfomnnce patterns (Irvine & York, 1995). Learning Styles are personal 

ways in which individual processes information in the course of learning 

new concepts and principles. It is viable to argue that the concept Learning 

Style has been used synonymously with Cognitive Style by early 

researchers owing to its c~gnitive process. However, more sophisticated 

studies showed that Learning Style encompasses cognitive processes on one 

hand and personality on the other. 

2.1.1.1. Emergence of the Concept 

The credit of pioneering research work in Learning Style goes to Pask 

(1976). The term Learning Style was first used by Pask while reporting the 

distinctions between students based on their learning strategies. This is a 

recent and attention captivating student specific characteristic which like 

Intelligence is closely associated with Learning (Pask, 1976). The 

identification of this fact prompted the researchers to turn their attention 

towards a new aspect in the learning process - Learning Style. 

While tracing the origin of the construct Learning Style, some of the 

earlier attempts especially that of Guilford (1967) is to be acknowledged. 



Guilford noticed that some student prefer Divergent thinking while others 

are comfort with Convergent thinking. Similarly Wallach and Kogan (1965) 

and Hudson (1966) drew attention to the existence of two distinct groups of 

children Convergers and Diaergers. Convergers score on Intelligence than 

creativity and Divergers vice versa. Hudson (1966) claims that these two 

groups showed markedly differen t p a t t m  of thinking, constructing subject 

choices in school and in va tying personality configurations. This inspired 

researchers to the idea of individual differences in which cognitive 

differences were accompanied with personality difference. Recognition of 

this pattern becomes the milestone of Learning Style research. 

2.1.1.2. Widening the Concept 

Bruner and associates (1956) describe various ways in which 

individuals learn concepts. These methods, called selection strategies 

control in order in which examples and non-examples of a concept appear. 

Four types of selection strategies are identified. They are simultaneous 

scanning successive scanning; consemative focussing; and focus 

gambling. 

Kagan (1964) regard Learning Style as Concephrnl tempos. These are 

basic dispositions of the individual either to reflect upon solution of a 

problem to make impulsive and unconsidered responses. Kagan (1964) 

identified with two different conceptual tempos. The child with impulsive 

or fast tempo solves a problem with a little or no delay. The child with 

rsflsaizle or slow tempo considers alternative solutions and therefore, 

delays his response. 



In investigating how college students learn, Pask and Scott (1972) 

differentiated Holist and Serialist Learning Styles, Serialists were 

characterised by remembering informations in terms of lengthy strings of 

data. That is bits of information were related sequentially and in linear 

step by step fashion. The serialist style relies on memorisation. Holist on 

the other hand remembered in terms of hierarchical relations imaging the 

entire system of facts or principles in a more general manner, the focus 

being on big picture and fits details in later. 

Pask also spotted versatile learners who shuttle between Holist and 

Serialist style as the situation demands. Besides, some students however, 

showed marked over-reliance on one or other of the styles and such 

students exhibit characteristic pathologies of learning (Globetrotting, 

Improvidence). Individuals with Globetrotting are over ready to jump to 

conclusion. While individual with Improvidence display over cautious 

reliance on details. 

Studies show that Learning Style is related to other variables like 

Age, Aptitude, Occupation and Motivation. m e  following studies 

highlight these relationship. Learning Style as related to Aptitude (Witkin, 

1973; Decosmo, 1977; Wegner, 1980). Learning Style as related to Age 

(Decosmo, 1977; Hunter, 1977; Wegner, 1980). Learning Style as related to 

Occupation and other Environmental Elements (Bennett, 1978; Pigg, et d., 

1980). Learning Style as relnted to Motivation Waidya, 1995). 

Kolb (1983) described Learning Styles in terms of Convergers, 

Divergers, Assimilators and Accomodators. Here Convergers prefer 

abstract material and process it actively, while divergers look for 



concrete information and process it reflectively. Assimilators are cornfort 

with abstract material processed reflectively. Contrary to this 

Accomodators prefer concrete information processed actively. 

Entwistle and Ramsden (1983) examined the connections between 

Approach, Learning Style and Personality. They found that the Deep 

Holists were likely to be impulsive thinking introverts with a theoretical 

outlook, aesthetic interest and complex conceptualisations. In contrast, 

surface serialists display a strong practical outlook accompanied by 

extrinsic motivation. 

Indian investigator Verma (1996) describes Learning Style as the 

individual characteris fics ways of processing information, feeling and 

behaving in the learning context. 

2.1.1.3. Crystallizing the Concept 

Conceptually the two variables - Learning Style and Cognitive Style 

- are i n t m o v e n  and further precision is badly needed to crystallize the 

two concepts. The earlier descriptions of Learning Style were primitive in 

nature and reduces the concepts to bipolar elements. But the recent 

advanced studies describe it as a multidimensional one (Harvey, 1994). 

This new perspective is widely accepted primarily because it accommodate 

the subtle individzral difference as well as edzrcntiona I and social context 

in which the student learn. The Multidimensional approach on how 

student learn is hypothesized on the relationship between student 

characteristic and Instructions l setting (Harvey, 1994). In contrast, 

Cognitive Style involves cognitive process only. 



Major dimensions or style areas which are included in the 

multidimensional approach are - Environmental, Emotional, Sociological, 

Physical and PsychologicaL A cluster of related style elements forms a 

style area. For instance, Environmental style area includes the learner's 

preference to noise level, light, temperature and designs; Emotional area 

includes style elements motivation, resistance, responsibility and 

structure; Sociological area represents learning with peers, authority and 

several ways; Physical area encompasses different modes of learning and 

time of learning such as auditory, visual, tactile, kinesthetic, 

evenin&norning, afternoon and mobility and Psychological area inchdes 

psychological traits. 

Put into a nut shell, students Possess biologically based physical and 

environmental learning preferences which along with well established traits 

like emotional and sociological preferences combine to form an 

individuals' Learning Style profile. 

The work of Harvey (1994) has made a breakthrough by 

distinguishing Learning Style and Approaches to Studying as two separate 

conceptuaZisation on how student learn and study. Factor analysis shows 

that Style and Approach load on separate factors and so it is possible to 

differentiate between the way student learn, in terms of either Style based 

or Approach based constructs. 

In short, the evolution of the concept Learning Style and it's potential 

utility in the learning process is certainly appealing. The sigdicance lies 

in improving learning making learners aware of learning tasks, and to 

confront the different tasks (Presland, 1995). 



2.1.1.4. Measurement of Learning Style 

Leaming Style is generally assessed through questionnaires or self 

report in~entories. Some of she Learning Style inventories used at present 

are described in this part. 

Kolb and F t y  (1975) and KoIb (1983) developed an approach in 

classifying Learning Style. They linked Learning Style to a model of 

learning process named experiential learning model. Based on this, Kolb 

and Fry developed a Learning Style Inventory called Kolb's Learning Style 

Inventory. 

Pask's (1976) Learning Style Inventory comprises of the strategies - 
Holist/comprehension learning; Serialist/operation learning; Versatile; and 

the pathologies of learning - Globetrotting and Improvidence. 

Torrance's Inventory (Torrance & Rockenstein, 1988) helps to 

distinguish people in terms of whether they rely on right brain or left brain 

fundions or they integrate those functions by both hemisphere equally. 

Kolbfs (1983) revised Learning Style Inventory, distinguishes four 

Leaming Styles - Convergers, Divergers, Assimilators and Accomodators. 

Productivity Environmental Preference - S m e y  - PEPS (Price, et al., 

1991) based on Dunn and Dunn Model of Learning Style covers five style 

areas viz., Environmental, Emotional, Sociological, Physical and 

Psychological with their associated style elements. 

Based on the Dunn and DUM model of Leaming Style in Indian 

context Kumar, et al. (1996) developed another Learning Style Inventory. 



It is an all inclusive Inventory which accommodates student's unique 

preferences in major style areas like physical, emotional, environmental and 

sociological. 

2.1.2. APPROACHES TO STUDYING 

Over the years, researchers in the field of education are hard pressed 

to explain the factors affecting learning. The emphasis in current research 

of this theme is dynamic and process-oriented approaches to learning and 

learner characteristics. The response by the learners to new situations has 

contributed to the ways in which the learner perceives the world and 

events. Kelly (1955) showed the diflerence in individual perception and 

response to events. Events and concepts are meaninel  when viewed from 

the individual's own perspective. 

2.1.2.1. Learning From Learners Frame of Reference 

Eventhough researchers on classroom learning have made many 

sigruficant contributions to understand the process of learning, they often 

fail to address the personal view point of the learner. One cannot fail to 

appreciate the work of Freire (1970) in this concern. Freire argues that 

learners have a personal perception on the world, so that their personal 

meaning and constructs can only be comprehended in their unique 

personal and social context. Events are meaningful when viewed from 

individual's own perspective. 

As a consequence, researchers accepted that it is essential to unfold 

the process of learning from pupil's perspective. This calls for the students 

to describe their unique experiences in the learning process. And also 



explanations of learning have to be related to specific emironrnents 

(Entwhtle, 1987). 

Peel (1972) and his co-workers categorised studentsf reports in terms 

of quality of thinking. The main distinction was found between student's 

explanation and descriptions about how they experienced the process of 

learning. This led to the important conclusion that there is always 

qualitative di@?rmees in student expression of individual understanding 

'(Entwistle, 1987). Heath (1978) noticed marked personality difference 

among student's method of learning. 

At this juncture, it will be meaningful to look at the work of 

European (Entwistle & Robinson, 3976) and Swedish (Marton & Saljo, 1976) 

researchers. The main theme under their research interest was shown a 

shift from cataloguing of student behaviour during the course of learning 

to the s h r h f  descriitiim of learning and its qualitative diflermces. This 

trend in research paved way for a new concept - Approaches to Studying 

and Learning. 

21.2.2 Approaches to Studying : Unveiling the Core Concept 

The central idea of the construct Approaches to Studying is derived 

fronl the studies conducted abroad at three - different places independently - 
in Sweden (Marton & Saljo, 1976; Fransson, 1977; Svensson, 1977); in 

United Kingdom (Entwistle & Robinson, 1976; Entwistle, et al., 1979) and in 

Australia (Biggs, 1979). A Birds' eye view of these different studies show 

the emergence of a single concept derived from different grouping termed 



as Deep/Surface Approaches. However these concepts show affinity to 

thoughts of Watts (1810) and Dewey (1910) long ago. 

The work of Swedish researchers Marton and Saljo (1976) open door 

to a qualitative approach in research on learning. The main interest of the 

study was how student learn everyday task of reading an academic article. 

The study fmssed on the prosess had used and how these related to 

levels of understanding reached They have examined the differences in the 

types of understanding reflected in pupils own description about how they 

approached learning materials. This description of student experiences of 

leaming has been called phenomenoguaphy. 

A Beep Approach is described as meaning oriented, transformation 

or internalising where as Surface Approach is superficially oriented 

en~phasizing more on mechanical reproducing (Speth & Brown, 1988). 

Intention, content and context, perception of the task and its settings, 

motives and academic self concept are found to influence Approaches to 

Studying directly. Marton (1988) built up the concept of Approaches to 

Studying based on the intentions of students. Long ago, Dewey (1916) 

recognised the importance of intentions in student learning. The reflective 

process resulted from intentions to learn is the heart of the leaming process. 

Intentions vary both between individuals and within an individual 

depending on the task at hand. Previous knowledge and skiIl plays a 

substantial part in determining the level of understanding reached, but 

subsequent research was confined how important initial intention is. The 

work of Marton and his co-workers (1976) become sigruficant at this point. 



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 undostanding of the 

leaming material. For this the learner has to interact critically with the 

content, integrating it to previous knowledge and experience as well as 

seeking evidences and evaluating logical steps by which conclusion is 

drawn. 

In contrast, a Sur$ace Appoach is based on extrinsic motivation, 

leaming superficially as memorisation with an intention to satisfy course 

reqzrirement, Learning becomes a balancing a d  between avoiding failure 

and not working too hard. 

Results of the empirical work of Biggs (1979) also indicate the 

individual diflermce in Learning approaches can be reduced to Deep and 

Surface. But the study lift the concept to higher level by discovering a new 

orientation termed Achieving. It is an alternative approach to Deep and 

Surface. In this case, depending upon the learning material the student, 

shuttles between Deep and Surface with an intention to maximise the 

Grade (Valet & Chalmers, 1992). This approach involve strategic 

management of time and eflort and intellechra l resources. Achieving 

Approach is otherwise called Strategic Approach (Ramsden, 1979). 

Examination of the studies mentioned earlier on learning show that 

student's learning fall into two categories viz., Deep or Sutface Approach. 

These approaches are assumed to be relatively stable within the individual. 

However, while using the terms Deep or Surface, it is to be guarded that 

the approach is categorising and not the students. The approaches vary to 



some extent from task t o  task and from teacher to teacher and student 

varied their strategies across different types of tasks (Entwistle, 1987). 

2.1.2.3. Conceptual Linkage 

Continued researches on Approaches to learning and the varying 

methodologies used by different investigators produced Conceptual 

overlaps in the constructs identified. 

Enhvistle and Robinson (1976) Entwistle, ef al. (1979) conceptualised 

that, each of the two approaches are to be sub divided into two, depending 

on the degree of activity, attention and involvement shown by the student. 

Thus four types could be described as Deep active, Deep passive, Surfnce 

active, and sutface passive. 

Fransson (1977) demonstrated that Approaches to learning depend 

an perceived relevance and anxiety. Biggs (1978) developed a Study 

Process Questionnaire (SPQ) and suggested three strategies as 

Reproducing, Intmalising and Achiez~ing. In which the first two are 

similar to Deep and Surface Approach to learning. 

Schmeck (1983) argued that individz4als1 predispositions play a 

major role in determining the approach and listed four on'entations. Deep 

processing, Elaborate processes, Fact retention and Methodical study. Deep 

processing and Elaborate process are equal to Depp Approach of Marton 

and Fact retention is similar to Surface Approach. Methodical study is 

consistent with Achieving Strategy of Biggs. 

Considering the work of Marton and co-workers (1976) and Pask's 

(1976) Learning Styles and pathologies, Entwistle, et al. (1979) reported 



three main Orientafions to studying. The Meaning Orientation (Deep 

Approach and Comprehension Learning), Reproducing Orientation 

(Surface Approach and Operation learning) and Achieving Orientation 

(Organised study and Achievement Motivation). Meaning and 

Reproducing are similar to Marton's Deep and Surface Approach. The 

variability in learning task3 and influence of academic departments were 

firmly substantiated later, and Entwistle arrd Ramden (1983) added one 

more orientation termed as the Non-academic (Disorganised study 

methods + Negative Attitude to study and social motivation + Learning 

Style and pathologies). 

21.24. Measurement of Approaches to Studying 

An exhaustive review of the related studies revealed the different 

instruments developed to measure the student's Approaches to Studying. 

Schmeck, et nl. f1977) developed a 62 item Inventory of Learning 

Processes which was derived from the factor analysis of self report items. 

In that Sch.meck reported four main factors namely, Srrqace processing, 

Disorganised study methods, Fact retention and Elaborative processing. 

Biggs (1978) developed a Study Process Questionnaire (SPQ) in 

which 10 unidimensional scales were included to assess the study process 

of higher education students. The dimensions are Pragmatisn~, Acadenuc 

motivation, Neuroticism, Intemality, Study skills, Role learning, 

Meaningful learning, Test anxiety, Openeness, and Class dependence. 

When factor analysed the SPQ showed a stable second order structure 

camisting three dimensions viz., Reproducing, Internalsing and Achieving. 



Entwistle, et al. (1979) developed an Approaches to  Studying 

Invmtoy  (ASI). Three orientations to study viz., the Meaning, 

Reproducing and Achieving were developed from an initial pool of 15 

subscales. 

Entwistle, et (11. (1979) developed a short version of AS1 (30 item) 

included the scales viz., Achieving Orientation, Reproducing Orientation, 

Meaning Orientation, Comprehension learning, Operation learning, 

Improvidence and Globetrotting. 

Entwistle and Ramsden (1983) designed another Approaches to 

Studying Invento y. They reported four Orientations to studying viz., 

Achieving orientation, Reproducing orientation, Meaning orientation and 

Non-academic orientation. 

Working within the frame-work of cognition, information processing 

and memory rather than intention, motivation and personality Schmeck 

(1983) have developed the Inventory of Learning Process (ILP) which 

consists of a series of behaviourally oriented statements and identified four 

orientation.. Deep processing, Elaborate process, Fact retention and 

Methodical study. 

Utilising the cognitive basis Weinstein, et al. (1983) constructed thz 

Learning And Study Strategy Inventory (LASSI) comprising 10 scales; such 

as Anxiety, Attitude, Concentration, Information processing, Motivation, 

Scheduling, Selecting the main idea, Self testing, Study aids and Test 

strategies. 



Pillai, et al. (1992) developed a Ssisnce Studying Approach Inventory 

(SSA1)for measuring the Approach of pupils towards learning science. It 

covers two aspects viz., Deep Approach versus Surface Approach and 

Organised study Method versus Disorgnised study Method. 

Recently, Kumar and Koya (2001) developed an Approaches to  

Studying Invento y for measuring the variable Approaches to Studying. 

This Approaches to Studying Inventory (ASI) takes the advantage by 

encompassing the four components of Approaches to Studying viz., 

Meaning Orientation, Reproducing Orientation, Achiming Orientation 

and Non-Academic Orientation. Each component in turn include four sub 

scales. 

2.1.3 ACHIEVEb4EN MOTIVATION 

Theory and research pertaining to Achievement Motivation had 

gained much importance in the last three decades. Achievement 

motivation, also referred to as the need for achievement ('n' achievement) is 

an important determinant of aspiration, effort and persistence when an 

individual expects that one's performance will be rated against some 

standard of excellence. Truly speaking, Achievement Motivation is 

conceived as desire to acc~mpzish something difliculf. The desire is 

accompanied by adion, that is the individual make intense, prolonged and 

repeated effort to accomplish something difficult (Murray, 1938). 



2.1.3.1. An Offshoot of Motivational Theory 

The construct Achisvmmt Motivation came to existence as an off- 

shoot of motivational theory proposed by Murray (1938). Murray in the 

theory made explicit that individual difler considerably in the needs, and 

the major needs characterise the individual. The theory is organised 

around a list of tzoenty needs. Out of the different needs, the focus of 

attention was given to social needs such as need for affiliation, need for 

power and need for Achievement. 

To Murray, need is a construct which stands for a force in the brain 

region, a force which organises perception, appreciation, conation and 

action in such a way as to transform in a certain direction an existing, 

unsatisfying situation. Needs are either internally aroused or set into action 

as a result of external stimulation. The need energises activity on the part 

of organism and maintains this activity till the organism alters the 

situations so as to reduce the need. 

Maslow (1954) identified a hierarchy of needs ranging from the 

physiological need to the self actualisation need. The most urgent need will 

monopolise the individual attention while other needs remain dormant for 

the time being. Once a need is fully satisfied it no longer motivates 

behaviour and next higher need becomes the motivator. If it is the case - a 

lower one conflict with a higher one of equal strength - the lower one zuill 

predominate. The higher level of functioning occurs when a person is self 

actzsnlised having had all other need in the hierarchy are satisfied. 



2.1.3.2. Why Achievement Motivation Varies Among Individuals? 

It was MC Clelland (1961) who provided a theoretical base for the 

variation of Achievement Motivation. McClelland argues that 

Achievement Motivation develops in some people more than in others. It is 

because in some people Achievement Motivation outcomes have positive 

effect, that is those outcome are only of moderate discrepancy from what 

has been previously experienced. For the others the outcomes are of great 

discrepancy and thus have negative, avoidance effect on the individual. 

According to MC Clelland those who were high in n-achievement 

shows a greater preference for intermediate risk than those who were low 

in n-achievement. In other words an achievement oriented person select 

intermediate task to begin with and choose progressively greater difficulty 

whenever the individual experiences success. 

In order to arouse the achievement motivation, the individual must 

be prepared to shoulder responsibility for the outcome, whether it is 

success or failure. As there is a slogan No pain, No gain the willingness to 

accept the risk element hidden in the given task varies from individual to 

individual. 

2.1.3.3. Need for Achievement Precede Economic Growth 

MC ClelIand (1961) hypothesised that need for achievement is related 

to econozrsic grozuth. MC Clelland's hypothesis was guided by findings 

relating to child rearing practices. It had been reported that boys 

relatively high in need for achievement had mothers who retrospectively 

reported that thev expected their sons to be selfreliant and independent at  



an early age. These mothers believed that their sons should know their 

way round city, make their own friends and the like, at an early age than 

the mothers whose sons were low in need for achievement. 

MC Clelland noticed that Protestantism (Pratestant reformation and 

growth of captialism/economic and technological development) is related 

to child rearing practises in the following way. 

A) Protestantism - - - - - - - - -m-- -  + D) Economic & Technical 

(Self reliance values) development 

L 
B) Independentba-l by parents / 

(2) 

C )  'n' achievement in children 

MC Clelland examined 

1 Protestantism and early independent training 

(2) Early independent training and need for achievement 

(3) Need for Achievement and economic growth. 

Protestant families expect earlier mastery from their sons than 

Catholican families and that early independent training produces concern 

about achievement. The crucial question was whether the association 

between Protestantism and economic activity is mediated by achievement 



needs. It is hypothesized that Achievement needs preceed economic 

growth. 

Indeed, achievement related dispositions are formed early during 

childhood, and if the dispositions are relatively enduring, then attempts to 

modlfy an adult level of achievement needs are fruitless. The only practical 

way to alter the achievement needs of the members of the society and, as a 

probable consequence the economic growth would be to change child- 

rearing practices and wait sometime to determine whether or not changes 

were effective. 

2.1.3.4, Dancing On the Edges of 'Hope for Success' and 'Fear for Failure' 

Achievement oriented behaviaur was viewed by Atkinson (1964) as a 

resultant of a conflict between Approach and Avoidance tendencies. 

Associated with every achievement related action is the possibility of 

success (with the consequent emotion of pride) and the possibility of failure 

(emotion of shame). The strength of the anticipated emotions determine 

whether an individual will approach or avoid achievement oriented 

activities. In other words achievement behaviour is viewed as the resultant 

af an emotional conflict between hope for success and fear f ~ r  failure. 

Atkinson recgnizes two types of people. They are a) person whom 

the need to achieve is greater than the fear of failure and b) the person for 

whom the fear of failure is greater than the need to achieve. Each of these 

individuals is motivated by the desire to achieve some pleasant effect. The 

difference being that for the former the pleasant effect is in achieving, 

where as for the later the pleasant effect is avoiding a sense of failure. 



2.1.3.5. Achievement Motivation: A Cognitive Model 

Deei's (1975) cognitive model of behaviour include five important 

elements. They are Stimulus Inputs, Awareness of Potential Satisfaction, 

Selection of Goal, Goal directed Behaviozrr and Rewards and Satisfaction. 

Deei asserts that people seeks goals which they expect to bring rewards. 

When a person gets the reward for achieving a goal, he feels satisfied and 

this satisfaction is the final step in the sequence and will lead to termination 

of the sequence. 

2.1.3.6. Contributing Factors 

Ohja (1973) while investigating the relationship of Achievement 

Motivation to parental behaviour and certain socio-economic variables 

found that mother's love and father's pmissiveness were positively 

related to n-achievement. Ohja also noted that encouragement for 

independence by parents was associated with high n-achievement in 

children where as sons of entrepreneur fathers, boys from nuclear families 

had higher n-achievement than sons of bureaucrat fathers and boys from 

joint families. 

Certain psychological variables also exercise profound influence on 

n-achievement. They include anxiety, self esteem, curiosity, level of 

aspiration etc. Out of these, level of aspiration is incorporated into the 

achievement motivation literature under the terms expectancy and risk- 

taking. 



2.1.3.7. Measurement of Achievement Motivation 

It was MC Clelland (1961) who initiated research for the development 

of techniques for a measurement of human motivation. The measurement 

technique of motivation can be broadly classified into five categories 

(Singh, 1981). They are following : 

i) Production measures: behaviour measures theoretically related to 

motivation and activities representative of academic interest and 

endeavour grade point average. 

ii) Self concept measures: Consist of questionnaires, rating scales and 

check list which elicit an individuals' assessment of his own 

behaviours, belief of preferences. 

iii) Obsmers ratings:- they are ratings made by the observers instead of 

the individual. 

iv) Projective techniques:- based on the assumption that individuals 

project some part of themselves in everything they do. 

v) Objective tests: they are assessment procedures which obtain 

consistent scores. 

Recently, Casssidy and Lynn (1989) developed a multifactorial 

scale, enables the researchers to incorporate a more comprehensive analysis 

of Achievement Motivation. Multidimensional analysis overocme the 

limitations laid by unidimensional approaches. 

Pillai and Kumar (1993) developed a Scale of Achievement 

Motivation, which is modelled after Cassidy and Lynn (1989). It comprises 



seven factors viz., Work ethics, Acquisitiveness, Dominance, Excellence, 

competitiveness, Status aspiration and Mastery. 

2.2. THE BODY OF RESEARCH STUDIES PERTAINING TO THE 

VARIABLES 

This section is confined to the body of research studies related to the 

Independent Variables with Student Achievement. 

2.2.1. STUDIES ON LEARNING STYLE AND ACHIEVEMENT 

Extensive survey of related literature helped the investigator to 

gather a large number of studies on Learning Style and Academic 

Achievement. They are grouped into two; studies showing positive 

relationship and studies showing negative relationship/no relationship 

between the variable Learning Style and Achievement. 

22.1.1. Learning Style and Academic Achievement : Positive Relation 

Green, et al. (1984) explored the relationship between students 

Learning Style and Attainment and found Learning Style was equally or 

somewhat more predictive of future attainment compared to IQ. 

Okahayashi, et al. (1984) studied the preference and attitudes 

towards learning of 148 intellectually gifted children and reported that 

practice of integrative styles of information processing contributed to 

Academic Achievement. 

Pollock (2984) using Kolb's Learning Style Inventory found that 

students preferring Abstract Conceptualisation matched with Abstract 

conceptualising teacher showed high pe$omance. 



Smith and Holliday (1986) investigated the relationship of Learning 

Style and Academic Achievement on fourth, fifth and sixth grade students. 

The findings showed that the high achievers display a significant 

preference for a particular Learning Style. 

Harpole (1987) conducted a study focused on the difference between 

male and female secondary school chemistry students is an effort to 

determine the relationship of gender and Learning Style to achievement 

and laboratory skills. The Canfield Learning Style inventory Form SA was 

used to determine student's Learning Style. The result of the study 

indicated that male chemistry students preferred situation that involve 

numbers and logic, computing and solving mathematical problems and 

bmefitted from the course work that was logically and clearly organized. 

Female chemistry students tended to need laboratory activities in which 

they could work with people and help each other. 

V m a  and Verma (1987) conducted a study on 120 adolescents, 

found that there were significant diflermce in the Achievement in various 

subjects and total areas of study based on Learning Style adopted by 

adolescents. 

An effort by Atchinsorr (1988) to determine the relationship of sixth 

made students, revealed that there exist statistically significant 0 

relationship between style and total Reading Achim~emmt. 

A study by the Dunn and Griggs (1989) revealed that when students 

are taught through their learning strengths, they internalise more, retain i t  * 



longer and enjoy the process better than when they are taught through their 

zuea kness. 

Potter and Emanuel (1990) revealed through their study that 

Learning Style preferences was a strong prediction of Achievement after 

studying the preference in Learning Style of 327 eighth and 12th grades. 

Titzis, et al. (1990) examined Learning Style among 918 high school 

students with Learning Style Inventory and came to the conclusion that 

adolescents tended somewhat more towards concrete, with female scoring 

high on this aspect. 

In a comparative study by Cooper and Miller (1991) for 113 

students and 16 faculty, the level of Learning Style Teaching Style 

congruency was related to academic performance and to student's 

evaluation of the course and the instructor. Diflerence in these evalziations 

were significant, zuhile difserencncc in cozme grade zuere not. 

After a brief review of the literature on sound, a study by Pizzo, et 

al. (1991) described invwlving Learning Style preference of 64 sixth graders. 

Result of exposure to either noise or sound revealed that students who 

preferred quiet performed best in quiet Acozlstic Environment (AE), students 

zuho preferred sound, performed best in  a v m j  noisy Acozrstic Environment 

ME) .  

Kalozis (1992) investigated differences in association among Learning 

Styles, Study Approaches and within major Grade Point Average across a 

variety of academic majors of 151 undergraduate students. Tt was found 

that grade point averages positively related to  Meaning Oriented cognitive 



learning strategies and good study habits for Biology students. But 

Reproducing Orientations to learning and shallow cognitive learning 

strategies were found to be negatively related to Academic success. 

Moskwa and Claire (1992) investigated the correlation between 

student's Learning Style and their Academic Achievement The Learning 

Style Inventory by Brown and Cooper was administered to 58 fifth grade 

students. Result indicate that overall, there was a negligible relationship 

between Learning Style and academic achievement, but there seem to be 

relationship between certain Learning Style and academic peqiormance 

when they were examined on an individzial basis. 

In a study by Ainley (1993) it was found that the Style of engagement 

in  learning zuere significantly related to achievmzent. The sample was 137 

eleventh grade students. 

Barbara (1993) from her studies on effect of Learning Style 

Intervention on 1089 callege student's Retention and Achievement revealed 

that students in the highest intensity group achieve significantly higher 

grade point average and higher intention rates than those in other groups. 

Carthey (1993) attempted to find the relationship between Learning 

Styles and Academic Achievement and brain hemisphere dominance and 

academic performance. Findings suggest that post-secondary business and 

accounting instructors should consider testing their students to determine 

student's Learning Style and brain hemisphere dominance so that the 

instructors may suggest study approaches and methods that may increase 

Academic Achievement. 



Corlett (1993) examined the Learning Style profiles of 99 elementary 

and 47 secondary student teachers. Reading style Inventory was 

administered to assess the Leaming Style. The higher visual styles were 

proved to be positively related to  higher grades. 

Kim and Michnel (1993) suggests that Right Brain (RB) dominated 

Learning Style is dominating over LefL Brain (LB) dominating Learning 

Style for Academic Achievement of Korean high school students. 

O'Brien (2994) assessed cognitive Learning Style and Academic 

Achievement in Secondary education and confirmed concrete - sequentia l 

students having highest grade point averages outperforming males. 

Dunn (1995) conducted experimental studies based on the Dunn and 

Dunn Learning Style Model to determine the values of teaching students 

through their Learning Style preferences. Meta analysis determined that 

matching student's Learning Style preference with educational 

intoventions compatible with those preferences is  beneficial to  their 

Academic Achievement, 

Dunn and Griggs (1995) analyzed and synthesized the similarities 

and differences among Learning Style of culturally diverse populations and 

describe how to teach and counsel adolescents with different Learning 

Styles. Research suggests that students whose instruction is not 

responsive to  their Learning Style achieve significantly less than whose 

instrzrction is responsive. The instruments designed to identdy Leaming 

Style and 21 elements of Learning Styles are identified 



Evans and Goodman (1 995) analyzed the factors behind children's 

learning difficulties in Mathematics from three kinds of characteristics: 

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

subject. The results suggests that perceived under achievement comes 

mainly from poor self-image, Learning Style, poor language skill, dyslexic 

type difficulties, different cultural background and dyscalculia. 

-Mathews (1995) examined the Learning Styles of post secondary and 

secondary students in selected institution of south Carolina. The study 

focused on the Learning Style of first year college students. It also 

examined the relationship between retention and Learning Style. The 

study found that first year college students preferred social and conceptual 

styles of learning to  other styles, and that stz~dents zoith applied styles 

perjfurmed better in school and higher on standardised tests than did 

student with other styles. 

A study conducted by Mathews and ]ones (1995) among 101 

Blacks, 226 whites and seven other races in teacher training programme 

shows that selection of social and conceptual style of learning as their 

predominant styles. Study also reveals a significant diflerence between 

Black and whites in their Learning Styles. 

Investigation by Nzdnn (1995) examined the effect of Learning style 

and strategies intervention upon at risk middle school student's 

Achievement. Result shows a significant relation exist between Learning 

Style and Achievement. 



Welch (1995) describes how to help low achievers to improve their 

grades and their self-concept. A middle school teacher adapted traditional 

testing procedures to student's Learning Style. The students were grouped 

based on their achievement level and participation in the alternative 

assessment programme. Participants had higher test grades, fewer 

behavioural problems and increased confidence. 

Mathews (2996) in a study shows that the students with styles of 

learning favouring a deenlphasis of human relationship and an emphasis 

on deductive thinking rated themselves higher academically than did their 

peers with other styles of learning and that students who were people- 

oriented had the lower overall academic self assessment (SR). 

Preetha (1996) investigated the effect of Leaming Style and 

Achievement Motivation on Achievement in Biology on 650 secondary 

school pupils. Results showed that the main efleect of Learning Style is  

significant for total sample and all the sub sample except for boys, rzrral 

boys and zlrban girls out of the nine ANOVA employed. 

Rehna (1996) examined the interaction effect of Learning Style and 

Approaches to Studying on Achievement in Biology of 700 standard IX 

students. Results indicated that the main eflect of Learning Style on 

Achievement in Biology was significant, but not so with Approaches to  

S tzldy ing. 

Rech and Stevens (2996) in a study examined black 4th and 8th 

grader's Mathematics achievement and attitudes. The effects of gender , 



self concept, economic status and Learning Style were studied. Learning 

Style and gender predicted Sth graders' achievement. 

Sathy (1996) studied the relationship between Achievement in Hindi 

and Learning Style of secondary school pupils. Result indicated that 

significant correlation exists between Achievement in Hindi and Learning 

Style. 

Braio, e t  al. (1997) introduced varied Learning Style strategies in five 

stages to special education and low-achieving general education students. 

Pre and Posttest of Reading achievement and assessment of student's 

learning preference indicated that students with Learning Style preferences 

benefitted from Learning Style accommodation. 

Kulnar (1997) investigated the effect of Learning Style on 

Achievement in secondary school Biology on 650 students. Analysis of the 

data indicated that Learning Style has significant main effect on 

Achievement in Biology. 

Kumar (1997a) studied the differences in Approaches to Studying 

and Learning Style between High - Achievers and Low - Achievers in 

secondary school Biology. 350 standard IX pupils were selected as sample. 

Ilie investigator reported that there is  significant difierences between High 

and Low Achievers based on their Learning Style. 

Warren (1997) conducted a study to gather information on students 

participating in supplemental instruction at the University of Central 

Florida. Kolb's Learning Style Inventoq was administered to the students. 

Findings show that Science students displayed assimilator and coverger 



Learning Style, while non-science students displayed accomodator 

Learning Style. 

Burns, et aL (1998) investigated Learning Style differences of 500 

students in grades four to eight using Learning Style Inventory. Although 

sigruficant overall difserences were found between average and above 

average achieving students in Learning Style preferences, specific findings 

contradicted on earlier study suggesting that it is inappropriate to 

categorise groups of learners of assuming similar Learning Style 

preferences. 

Clooney (1998) describes a program for dgreasing students under 

achievement. Persistent student under achievement was documented 

through homework percentages, overall grades and anecdotal accounts. 

Analysis of probable cause suggested that under achievement could be 

attributed to a mismatch of student Learning Style and teaching strategies, 

the student's negative relationship to learning in the past and insufficient 

parental support and involvement in student learning. 

Dwyer (1998) found that (1) trait and context communication 

apprehension correlated sighcantly with Learning Style preference for 

women, but not for men. (2) high communication apprehensive women 
- 

prefer the Hands-on-experimenter and analytical evaluation Learning 

Styles and (3) communication apprehension is not correlated with age, sex 

or self reported grade point average (GPA), but Learning Style preference is 

correlated with GPA and sex 



Miller (1998) investigated the effect of Programmed Learning 

sequence. Classes in anatomy and sonography were both taught using 

lectures and programmed learning sequences in book format. Achievement 

was higher with Programmed learning sequences than lecture; and there 

was significant correlation between Learning Style preferences and 

Achievement. 

Moore and Dwyer (2998) in a study examined the effect of colour on 

information processing strategies of internal and external locus of control of 

learners. Specific objectives were to (i) examine the instructional 

effectiveness of the two types of visualized instruction in facilitating 

achievement for students with different Learning styles and instructional 

treatment. Result indicated that students who received colour-coded 

treatment scores significantly higher on the identification, drawing and 

overall assessment. 

Roark (2998) attempted to show that students that are classified as 

visual learner will score higher on standard tests than those students that 

are classified as non-visual learners. The Vocational Learning Styles 

Inventory, Piney Mountain Press, Inc., was used to determine the Learning 

Style. Result shows that visual learners group had higher mean scores than 

non-visual learners group in all area assessed 

Geiser (1999) examined the effect of traditional versus Learning Style 

responsive study strategies on eighth grader's Mathematics Achievement, 

frequency of studying and attitudes. Found that students applying 

Learning Style - responsive study strategies had significantly higher 



Mathematics Achievement and attitude scores than students using 

traditional strategies. 

Hong and Lee (1999) investigated the effect of parental awareness of 

their children's home work style on academic achievement. Result indicate 

that a higher degree of parental awareness of the child's homework style 

preferences was associated with a child having higher achievement. 

G a M ,  et  al. (2000) found that college freshmen who preferred field 

independent and field neutral Learning Styles had higher grade point 

averages. Learning Style scores best predicted student retention. 

Rourke and Lysynchuk (2000) investigated the influence of 

Learning Style on Achievement in hypertext. The Learning Style was 

assessed using Learning Style Inventory (Kolb, 1985). Achievement was 

assessed with 420 multiple choice quizzes. Significant difserence was found 

between Divergers, who scored highest, and Accomodators, who scored 

lowest. 

Thornas, et al. (2000) studied Learning Style preferences of Japanese 

college students pursuing an undergraduate degree at a New Zealand 

college. The goal is to learn more about between style and achievement. 

Result showed the most preferred sensory style t o  be kinesthetic, audito y, 

tactile and hands-on. I t  is also noted that there was a significant 

relationship between kinesthetic style preference and higher grade in the 

practical, skill based course. 



Wingenbach (2000) in a study found that students with a field 

independent Learning Style scored significantly higher than field dependent 

students. 

Dysdale, et al. (2001) investigated the effects of cognitive learning 

style on first year academic performance in 19 University courses. 

Academic performance based on Learning Style was significant in 11 

courses. Science and mathematics courses appear best suited to  sequential 

thinkers. 

Dunn, et al. (2001) examines the multiple intelligence and Learning 

Style. Focus on the Dunn and Dunn Learning Style model that identifies 

individual's preferences for specific instructional environments, strategies 

and resources and the extent to  which they affect Academic Achievement. 

Doss and Muthiah (2002) carried out investigation to identdy the 

Learning Style prevalent among college students, to study the influence of 

personal factors and institutional background and to correlate styles of 

learning with academic performance of college students. The results 

indicate that the predominant styles of learning among the college students 

are collaborative styles and academic performance of the college students 

is related to  their Learning Styles. 

2.2.1.2. Learning Style and Academic Achievement: Negative Relation/ 

No Relation 

Crisman 0984) studied the influence of Learning style on Academic 

Achievement on the sample of llh grade children and reported that 



Learning Style appeared to be significantly diflerent from student's 

Academic Achievement. 

Ferris (1984) reported no correlation similarity in Learning Style 

and Achievement. The study was conducted among 147 fifth grade 

students. 

Hanpol (1987) studied the relationship between Learning Style and 

Achievement of 74 Thai University students. Result shows that no 

statistically significant relationship exist between Learning Style and 

Achievement. 

Sanley (1987) investigated the relationship between Learning Style 

and problem solving success of 180 freshman college preparatory students. 

Result shows no relationship between Learning Style and problem solving 

success. 

Cynthia (1988) done an effort to find out the relationship between 

match or mismatch of Learning Style preference of students and teachers 

and actual student achievement. It was found that students' Learning 

Style did not contribute significantly in Achievement. 

Knight (1990) studied the effect of Learning Style accommodation on 

Achievement on 158 second graders. The result showed that the Learning 

Styles of the students are not positively related to the Academic 

Achievement. 

Leiden, et aL (1990) administered two Learning Style tests to 79 

medical students at the University of Neveda school of Medicine and 



concluded that Learning Inventory tests are not good predictors of 

Academic performance. 

O'Brien (1991) investigated the relationship between Learning Style 

and other characteristics and conditions, such as teaching styles, 

Achievement, students' age and students' gender. The Gregore Style 

Delineator (GSD) was employed to determine the dominant style of both 

teachers and students. GSD uses a quaternary design to place study 

subjects in One of the following Learning styles: Concrete Sequential (CS), 

Abstract Sequential (AS), Concrete Random CR) and Abstract Random 

(AR). No significant main effect was present for either student Learning 

Style or matched and mismatched conditions. 

Farrell (1992) studied the relationship between students Learning 

Style and Academic Achievement of fifth graders in a suburban middle 

school. The result showed negligible relationship between Learning Styles 

and Academic Achievement. 

Orr and Davidson 0993) investigated the effect of group computer- 

based instruction and Learning Style on Achievement and attitude. The 

shtdy conducted for 190 elementary school students in grade IV and V in 

Austin. Students were assigned to six experimental conditions of 

cooperative or individual learning stratified by Learning Style. Result do 

not support the hypothesis of interaction between instructional delivery 

and Learning Style for both pe$ormance and attitude. 

Harasym (1995) administered Gregore Style Delineator (GSD) to 260 

nursing students. The results were compared with Achievement scores in a 



human anatomy and physiology course. Factor analysis and VARIMAX 

rotation demonstrate that there is no relationship between any of thefour 

Learning Styles allegedly identified by the GSD and Achievement in 

Anatomy and Physiology. 

Howie (1996) in a study investigated the reading style of students in 

grades I1,IV and V. Special attention was given to independent variables 

gender, grade level, and at-risk status. Result appeared that no one 

element of Learning style was the contributing factor to  improved 

Academic Achievement. 

Melara (1996) examined the effect of Learning Style on the 

performance of college students within two different hypertext structure. 

Result indicate both structures equally accommodated learners with 

preferences on experimentation and learners with preferences on 

observation; net work structures accornn~odated Learning Style better than 

hierarchical structures; and no significant dinerences was found in the 

learners' Achievement. 

Myers and Munsinger (1996) investigated the relationship between 

Learning Style and programming achievement in two paradigms; 

imperative and functional. Learning Style was measured by the Kolb 

Learning Style Inventory, and achievement was measured by programming 

course grades. Subjects were 32 undergraduate computer science students 

at Trinity University. General ability in programming proved much 

stronger on effect than Learning Style on success in programming cozrrse. 



Horton and Oakland (1997) tested the hypothesis that students 

learn best when teachers use strategies consistent with student's 

temperament based Learning Style. Analysis of 417 seventh graders did 

not support the hypothesis. 

Santhoshkumar (1997) investigated the influence of Learning Style 

and Gender on Achievement in Chemistry of 591 standard IX students. The 

findings revealed that there is no significant single effect of Learning Style 

and Gender on Achievement for the total sample and sub sample. 

Day, et al. (1998) investigated the effect of world wide web 

Instruction and Traditional Instruction and Learning Styles on 

Achievement and changes in students' Attitudes in Technical writings in 

Agri-communication course. Traditional instruction in technical writings 

was given to 29 students and 29 were instructed via world wide web. 

Examination scores and Group Embedded Figures Test results showed the 

web class had sigruficantly higher Achievement and attitudes towards 

writing. No correlation was found between Learning Style and 

achievement or attitude. 

Garton, et al. (1999) studied the relationship between Learning Style 

and achievement among 187 animal science students. Achievement was 

not significantly correlated zoith Learning Style. 

Gopalan (2999) explored sex and locale difference existed in Learning 

Style of secondary school pupils. Results show that in Environmental, 

Emotional and Sociological component, no sigruficant difference between 

total boys and total girls. But for the Physical component of the Learning 



Style there exist difference. If is also found that there is no statistical 

significant difference between the Learning Style (Contponmf wise and 

Tatnl score) of Rural sample and the Urban sample. 

Marszalek and Lockard ($999) investigated and compared the level 

of initial and long-term retention of frog internal anatomy using an 

interactive CD tutorial, a desk top microworld and conventional frog 

dissection. Additional data on student's preferred Learning Style were 

used to explore possible &teraction effect with their respective instructional 

activity. No significant difleretufe in Achievmenf by Learning Style was 

observed However the interaction between Learning Style and treatment 

was significant in some cases. 

Miller and Polito (1999) grouped college agriculture students into 

cooperative learning teams based on their Learning Style: field dependent, 

field independent, field neutral or mixed. Result show that Teams with 

heterogeneous Learning Style did not p e $ m  better than homogeneous 

teams. 

Sfickle, et al. (1999) collected Kolb Learning Style Inventory data 

from veterinary medical students and compared the data with transcript 

and career data. _It was found that students have diverse Learning Styles 

do not appear to  in f lume  completion of the cum'culum or future 

professiona E activities. 

Seng and Yeo (2000) in a study explored the role of cognitive style, 

spatial visualization in student achievement. The study focuses on 

relationship between Learning Styles and brain hemisphericity . Result 



indicate that there are no signij?cant diflerences in Learning Style 

prefmmces from three brain dominance groups. 

A summa y of studies on Learning Style and Achievement follows. 

contd ... 

Studies Showing Positive Relation 

Result 

Learning Style predicted future attainment 

Learning Style contribute to Achievement 

Student Style preference match with 
teachers style 

High Achievers show Style preference 

Male and female show difference in 
Learning Style preference 

Difference in Achievement based on 
Learning Style 

Relationship exist between Style and 
Achievement 

Students learn more when taught through 
their learning strength 

Style preference predicted Achievement 

Adolescents tended towards concrete Style 
preference 

Learning Style -Teaching style congruency 
related to academic performance 

Author 

Green, et al. 
(1984) 

Okahayashi, et al. 
0984) 

PolIock (1984) 

Smith and 
Holliday (1986) 

Harpole (1987) 

Verma and 
Verma (1987) 

Atchinson (1988) 

Dunn and 
Grigggs (1989) 

Potter and 
Emanuel(l990) 

Titus, et al. (1990) 

Cooper and 
Miller (1991) 

i 

Variables 

Learning Style 
and 

Achievement 

V 

I? 

I I 

If 

I1 

l/ 

I I 

I! 

If 



contd.. . 

Author 

Pizzo, et al. 
(1991) 

Kalous (1992) 

Moskwa and 
Claire (1992) 

Ainley (1993) 

- 
Barbara (1993) 

Carthey (1993) 

Corlett (1993) 

Kim and Michael 
(1993) 

0' Brien (1994) 

Dunn (1995) 

DUM and Griggs 
(1995) 

Evans -and 
Goodman (1995) 

Mathews (1995) 

Mathews and 
Jones (1995) 

Variables 

Learning Style 
and 

Achievement 

U 

I /  

It 

It 

I )  

l! 

I )  

U 

I I 

I! 

It 

l# 

I f  

Result 

Academic performance vary according to 
Style preference. 

Good study habit positively related to 
Grade points 

Negligible relationship with Achievement 

Style of engagement related to 
Achievement 

Positively related to Achievement 

Detection of Style preference increase 
Achievement. 

Higher visual Styles Positively related to 
higher grades 

Right brain dominated Learning Style 
improve Achievement 

Concrete sequential students have higher 
grade points 

Matching students' Learning Style 
preference with educational interventions 
is beneficial to Achievement 

Instruction responsive to Learning Style 
enhances Achievement 

Under achievement comes from poor 
Learning Style 

Students with preferred Styles perform 
better 

Difference between Black and White in 
their Learning Styles 



contd.. . 

Author 

Nunn (1995) 

Welch (1995) 

Mathews (1996) 

Preetha (1996) 

Rehna (1996) 

Rech and Stevens 
(1 996) 

Sathy (1996) 

Braio, et al. (1997) 

Kumar (1997) 

Kumar (1 997a) 

Warren (1997) 

Burns, et al. 
(1998) 

Clooney (1998) 

Dwyer (1998) 

Miller (1998) 

Variables 

Learning Style 
and 

Achievement 

tJ 

/I 

If 

If 

I! 

I# 

I! 

f I 

tI 

I/ 

I /  

I f  

/I 

I) 

Result 

Significant relation exist between the 
variables 

Adaptation of testing procedure to 
students Learning Styles help to obtain 
higher grade 

Style of learning emphasizing deductive 
thinking had higher grade 

Significant main effect on Achievement 

Significant main effect on Achievement 

Learning Style predicted Achievement 

Significant correlation exist 

Student with Style preferences benefitted 
from Style accommodation 

Significant main effect on Achievement 

Significant differences in highand low 
achievers based on their Learning Styles . 

Science students and Non science students 
displayed different Learning Styles. 

Above average and Average students 
differ is Style preference - 

Under achievement attributed to mismatch 
of Learning Style and Teaching strategies 

Learning Style preference correlated with 
GPA 

Significant correlation exist. 



contd. . . 

Author 

Moore and 
Dwyer (1998) 

Roark (1998) 

Gieser (1999) 

Hong and Lee 

j (1999) 

Garton, et  al. 
(2000) 

Rourke and 
Lysynchuk 
(2000) 

Thomas, e t  al. 
(2000) 

Wingenbach 
(2000) 

Drysdale, et al. 
(2001) 

Dunn, et  al. 

(2001) 

Doss and 
Muthiah (2002) 

Variables 

Learning Style 
and 

Achievement 

I ,  

I /  

1 I  

I ,  

I f  

I ,  

I /  

It 

I ,  

11 

Result 

Positive relation 

Visual learner group had higher mean 
score 

Learning Style responsive strategy had 
higher Achievement 

Parental awareness of child's home-work 
Style preferences associated with high 
Achievement 

Learning Style best predicted retention 

Divergers scored higher than 
Accomodators 

Relationship exist between kinesthetic 
Style preference and Achievement 

Field independent Learning Style group 
scored higher in Achievement 

Science and Maths suited to sequential 
thinkers 

Identifies Learning Style preferences and 
how they affect Achievement 

Performance of college students related to 
Learning Style 



contd.. . 

Author 

Crisman (1984) 

Ferris (1984) 

Hanpol(1987) 

Sanley (1987) 

Cynthia (1988) 

Knight (1990) 

Leiden, et al. 
(1990) 

O'Brien (1991) 

Farrell(1992) 

Orr and 
Davidson (1993) 

Harasym (1995) 

Howie (1996) 

Melara (1996) 

Myers and 
Munsinger (1996) 

Horton and 
Oakland (1997) 

Santhoshkumar 

(1997) 

Studies Showing 

Variables 

Learning Style 
and 

Achievement 

/ l  

/ I  

N 

I /  

I! 

I /  

If 

I! 

I /  

I! 

It 

I /  

I f  

I /  

!I 

Negative Relation/ No Relation 

Result 

Learning Style significantly different from 
Achievement 

No Correlation between Learning Style 
and Achievement 

No sigruficant relationship between 
Learning Style and Achievement 

No relationship between Learning Style 
and success 

Learning Style did not contribute in 
Achievement. 

Not positively related to Achievement 

Learning Style Inventories are not good 
predictors of Achievement 

No main effect on Achievement 

Negligible relationship with Achievement 

No interaction between Learning Style and 
Instructional delivery on Performance. 

No relationship with Achievement 

No one element of Learning Style was 
contributing Achievement 

No effect on Learners Achievement 

No Considerable effect on success in 
programming course 

Use of strategies consistent with Learning 
Style do not improve Achievement. 

No sigruficant single effect 



2.2.2. STUDIES ON APPROACHES TO STUDYING AND ACHIEVEMENT 

Lion's share of the studies relating to Approaches to Studying and 

Author 

Day, et al. (2998) 

Garton, et al. 
(1999) 

Gopalan (1999) 

Marzalek and 
Lockard (1999) 

Miller and Polito 
(1999) 

Stickle, et al. 
(1999) 

Seng and Yeo 
(2000) 

L 

Achimmerzt have been conducted in foreign land Indian studies related 

to these variables are comparatively limited. For convenience to 

comprehend, the review of studies are grouped under two headings - 
studies showing Positive relationship and studies _showing Negative 

relationship / No relationship. 

2221. Approaches to Studying and Achievement : Positive Relationship 

Variables 

Learning Style 
and 

Achievement 

/l 

It 

ft 

I, 

I! 

I, 

Ramsden and Laurillard (1979) reported that the variability in 

Approach is partly function of difjterence betwem individual academic 

Restilt 

No correlation exist 

Not correlated with Achievement 

No difference between the Learning Style 
of Rural and Urban sample. 

No siphcant difference in Achievement 
by Learning Style 

Heterogeneous Learning Style group did 
not perform better than homogeneous 

Diverse Learning Style do not influence 
future professwnai activities 

No difference in Learning Style preference 
from three brain dominant groups. 

- 



tasks. But there was also evidence that the students respond to the context 

of learning defined by the teaching and assessment method of academic 

departments. 

The relationship between study methods and Academic Achievement 

was investigated by Watkins and H ~ t t i e  (1981). They found that males 

were utilising strategies and females were higher on internalising 

motivation and internalising strategies. 

Watkins and Hattie (1986) conducted a longitudinal study on 

Fillipino students to examine the relationship of Approaches to Study and 

School Grades. It was found that a Deep and Colnpetative well ogrunised 

approach are positively related t o  academic success. Reproducing and 

pathology of learning were negatively correlated with school grades. 

Entwistle and Waterston (1988) examined Approaches to Studying 

and levels of processing in 117 science and 101 Arts University students. 

Findings revealed that suqace processing being correlated to  Suface 

Approach and Elaborative processing to  Deep Approach. 

Haftie and Watkins (1988) in a study of preferred classroom 

Environment and Approaches to Learning on a sample of 1266 Australian 

school students indicated a relationship between Learning Strategies and 

high quality Learning outcomes. 

In a factor analytic study by Speth and Brown (1988) on study 

processes and strategies and found Surfnce Approach is linked t o  Failure 

and Deep Approach to Elaborative Processing. 



Beina (1989) conducted a study to find the relation between science 

Leaming Approach and Biology Achievement of secondary school pupils 

and obtained a positive correlation between Science Learning Approach 

and Achievement in Biology. 

Naseema (2989) found low positive correlation between Science 

Learning Approach and Achievement in Physics. 

Prosser and Miller (1989) based on their investigation observed 

close relationship between the student Approaches to Learning and 

outcomes at the course leve2. 

Ramsden, et al. (1989) studied the sixth form pupils' Approaches to 

Learning. The result yielded negative association betweerr Sur$ace 

Approach and Exam pe+formance, Deep Approach marginally associated 

with Aggregate mark. 

Uzhunnan (1989) made a comparative study of Science Learning 

Approach and science Learning Environment among Kigh Average and 

Low creative groups of secondary school students. Result indicated a 

signififant digerence existing in Science Learning Approach among these 

groups. 

Watkins and Hattie (1990) designed a study to assess the secondary - 

school students' Approaches to Leaming. Result indicates a positive 

correlation between subjects' level of self-esteem and their perceptions 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 among 

Approaches to Studying, prior knowledge, logical thinking ability, attitude 

and performance in college freshman Chemistry students. Instruments 

used included seven sub scales of the Approaches to Studying Inventory. 

Students in this study had slightly higher scores on Reproducing 

Orientation than Meaning Orientation. 

Enhancement in Academic Achievement was reported by Cams and 

Cams (1991) in 117 fourth graders. The students were exposed to study 

skill approach designed to increase study skill, learning strategies and 

Learning style. 

Pillai and Naseema (1991) conducted a study on a sample of 600 

secondary school students and reported sigruficant and positive but low 

relationship between Science Learning Approach and Achievement in  

Physics. 

Relationshp between the Approaches to Study and learning 

outcomes at the course level was studied by Trigwell and Prosser (1991) 

and confirmed the Positive correlation befween a Deep Approach to Study 

and qualitative learning outcomes. 

Anillcumar (1992) studied the impact of Socio-Economic Status and 

science Studying Approach on Achievement in Science of secondary school 

pupils and found Significant main eflect of Science Studying Approach on 

Achievement in Science. 

Ekins (2992) investigated skills and Approaches to study for 549 

students from Hong Kong. Correlations between the study skills and Study 



Approaches as measured by Bigg's Study Process Questionnaire (SPQ), and 

three measures of success - persistence, number of credits gained and 

grades achieved were investigated. The conclusion was that deep 

motivation was key to success, but to succeed in gaining credits and good 

grades, deep strategy, achieving motive, and achieving strategy were also 

needed 

Lancaster Approaches to Studying Inventory was administered by 

Gledhill and Vander Menve 0992) on 41 female and 135 male medical 

students. Males scored higher on the subscale negative attitude to study 

implying a lesser degree of interest and application. Lower values on 

extrinsic motivatioll among females suggest they were lesser concerned men 

students. Lower scores on operation learning and improvidence indicate 

that females were respectively less inclined to concentrate on facts or to 

display an over cautious reliance on details. 

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 Achievmart. 

Valet and Charlmers (2992) studied the qualitative differences in 

University students' learning goals on their management of study. 

Significant relationships were found between students' learning goals and 

their perceptions on the learning situations and their course performance. 

Wong (1992) conducted a survey of 89 on-campus and 50 

teleconferencing students showed that 83 per cent of externals were over 19 



and 94 per cent internals were 18 or less. External students had higher 

scores for intrinsic motivation and Deep Approach; internal students for 

fear of failure, Surface Approach, Achievement Motivation and Extrinsic 

Motivation. 

Areefn (1993) investigated group difference in Approaches to 

Studying science of secondary school pupils and reported the existence of 

significant difference between High-, Average- and Low Biology 

Achievement Group with respect to  Science Studying Approach 

Ksrrnar (2993) examined the interaction effect of Intelligence, 

Cognitive Style and Approaches to Studying on Achievement in Bioiogy of 

Secondary school pupils reported significant main effect of Approaches to  

Studying on Achievement in Biology. 

Pillai and Kumar (1994) examined whether variation in 

Achievement in Biology (N=700) was depended on variables like Sex, 

Locale, Cognitive Style and Approaches to Studying sciences. It was found 

a main effect of Locale, Cognitive Style and Approaches to Studying on 

Achievement in Biology. 

K~lmar (1994) conducted study on a sample of 700 students to 

examine the interaction of Achievement Motivation and Approaches to 

Studying on Secondary school pupils' Biology Achievement. The study 

reported n significant main effeft of Approaches to Studying on 

Achievement in Biology. 



Bolen, et al. (1995) assessed the factorial structure of SPQ with 532 

U.S. students and found that suface Approach like Deep Approach was 

goal oriented but attempted to get it with minimum work. 

Frontera and Horowitz (1995) studied the Reading and Study 

behaviour of 57 fourth graders and revealed that successful students tend 

to have superior organisation. 

John 0995) investigated certain Motivational variables and 

Approaches to Studying as predictors of Process outcomes in Physics. The 

sample was 500 secondary school pupils. Results revealed a significant 

positive relation between Approaches to  Studying and Achievement. 

K m b e r  (1995) investigated the study habit and Approaches to Study 

tasks of 34 mechanical engineering students over the course of one week. 

Found that use of Surface Approach to Learning was positively correlated 

zuith high class attendance and greater study time, suggesting an inefficient 

approach. 

Pillai (1995) explored the influence of Cognitive Style and 

Approaches to Studying on process outcomes in Physics of secondary 

school pupils. Significant main effect of Approaches to Studying on 

process outcome was o bsmed. 

Richnrdson (1995) made comparison of the study skills of 38 adult 

and 60 traditional age college students in the same course. It was found 

that older students had significantly higher scores on Meaning Orientation 

and lower scores on Reproducing Orimztation. 



Pillai and Kumar (1996) explored the causal relationship of 

Intelligence, Cognitive Style and Approaches to Studying and Achievement 

in Secondary school Biology. The sample consisted of 700 standard IX 

students. Findings indicated that Approaches to  Studying has a direct 

effect on Achievement in Biology. 

Ku~nar (1997a) 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 diflerences exist betzueen 

High and Low-Achievers based on their Approaches to  Studying. 

Kunzar (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 has significant main effect 

on Achievement in Biology. 

Richardson, et al. (2999) investigated the Study Approaches to 

students in upper division distance learning course at Britains Open 

Universitv. Study Approaches of upper division students were aflected by 

background variables. The relationship of Study Approaches to Academic 

Achievenzent was also assessed 

Pimpnryon, et a l  (2000) in a study examines the relationship among 

students' Approaches to Learning, their perceptions of the educational 

environment and their Academic Achievement. Uses the Approaches to  

Studying Questionnaire (SASQ) and reports on the usefulness of using 



this instrument as a diagnostic measurement tool to  enhance learning 

outcomes a t  a health care professions institution. 

2.2.2.2. Approaches to Studying and Achievement: Negative 

Relationship/ No Relationship 

L yn, et a l  (1989) explored the Approaches to Learning and Learning 

Style of first years and final University students. It was found changes 

toward less desirable learning approaches might be due to  contextual 

variables such as cum'culurn demands, work load, time pressure and 

didactic teaching. 

Cristensm, 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 difsermce was found on either the basic or complex tasks 

between the Deep or Surface score for students using the relzersal, 

organisation and elaborative stage. 

Tooth, et al. (1992) found that on 1986 medical school students' 

study habit showed declining Deep and Strategic Approaches and 

increasing Surface Approaches. SurJiace learning correlated with poor 

performance and was a result of pieevious poor sessional exii;ni~zation 
- 

performance. 

Boujaoude and Guiliano (2994) investigated the relationship 

between student's Approaches to Studying, poor knowledge, logical 

thinking and gender and their performance in college freshman chemistry 



course. It is found that prior knowledge was the best predictor of 

Achievement followed by formal reasoning ability. 

Prasad (1995) investigated the interaction of Approaches to Studying 

and Achievement Motivation on process outcomes in Physics of secondary 

school pupils. A negative relation was noted between Independent 

variables and process outcomes in Physics. 

Jones and Jones (1996) investigated the relationship of 46 College 

students' preferred teaching method and their own Approaches to Study 

(Surface, Deep and Achieving). Result indicated that while students 

prefewed the conventional lecture method, preference did not correlate with 

their Study Approach and neither method was found to  be more enective. 

Kember 0996) investigated interrelationship between workload, 

study time, Learning Approaches and Academic outcomes. The sample 

consist of 174 mechanical engineering students at Hong Kong University. 

Findings indicated that the variables were weakly interrelated 

Rehna (1996) investigated the interaction effect of Learning Style and 

Approaches to Studying on Achievement in Biology of Secondary School 

pupils. Results showed that the Approaches to  Studying in both 

dimensions viz., Deep/surface Approach and Organisemisorganised study 

method did not yield any significant main effect on Achievement in 

Biology. The study revealed that boys and girls differ sigruficantly in their 

Learning Style and Approaches to Studying. However, the interaction 

effect of Learning Style and Approaches to Studying on Achievement in 

Biology is not found to be sigruficant. 



Provost and Bond (2997) administered 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 pwormance in any way, whereas there was a very small 

negative correlation between Reproducing Orientation and Academic 

Achievement 

A summary of studies on Approaches to Studying and Achievement 

follows. 

l 

I Studies Showing Positive Relation 

I Hattie and Watkins I t  

(1988) 

/ Author Variables 
l 

1 Ramsden and l Approaches to 
I Laurillard (1979) Studying and 
I 
I Achevement 
l 
I 
) Watkins and Hattie I? 

1 (1981) 
1 
Watkins and Hattie I /  

(1986) 

Entwistle and If 

Waterston (1988) 

Relationship exist between Learning 
strategies and outcomes I 

Result 

Variability in Approach is a function 
of difference in academic tasks. 

Males were utilising strategies and 
females were higher on internalising 
motivation 

P 

Deep Approach positively related to 
Achievement 

Elaborate processing related to Deep 
Approach. 

I Beina (1989) I7 / Positive correlation with Achievement I 

Speth and Brown I! 

(1988) 

/ Naseema (1989) I I  I Low-positive correlation 

Surface Approach linked to failure 

Prosser and Miller l (1989) 

contd. . . 

It Relationship with Achievement 



contd.. . 

Author 

Ramsden, et al. 
(1989) 

Uzhunnan (1989) 

Watkins and Hattie 
(1990) 

BouJaoude and 
Giuliano (1991) 

Cams and Carns 
(1991) 

Pillai and Naseema 
(1991) 

Trigwell and Prosser 
(1991) 

m u m a r  (1992) 

Ekins (1992) 

Gledhill and Vander 
Merwe (1992) 

Jayaseelan (1992) 

Valet and Charlmers 
(1992) 

Wong (1992) 

Areefa (1993) 

Kumar (1993) 

Variables 

Approaches to 
Studying and 
Achievement 

If 

I/ 

/I 

I I 

IT 

It 

I/ 

IT 

I! 

/I 

I! 

It 

It 

Result 

Negative association between Surface 
Approach and Exam performance. 

Difference exist in Approach among 
High, Average, low creative group. 

Pupils with versatile strategies were 
more successful 

Students with Reproducing 
Orientation obtained higher scores 

Positive relationship with 
Achievement 

Low positive relationship with 
Achievement 

Positive correlation between Deep 
Approach and learning outcome. 

Sigruficant main effect on 
Achievement 

Grade is associated with Achieving 
strategy 

Females obtained lower scores on 
Operation Learning and Improvidence 

Sigruficantly related to Achievement 

Signhcantly related to course 
performance. 

External students had higher scores on 
Deep Approach 

Sigruficant difference between High, 
Average and Low Achievement 
Groups with respect to Approach. 

Sigruficant main effect on 
Achievement 



Author 

Kumar (1994) 

Pillai and Kumar 
(1994) 

.--p 

Signhcant main effect on 
Achievement 

Variables 

I Bolen, et al. (1995) 

Result 

Approaches to 
Studying and 
Achievement 

Frontera and 
Horowitz (1995) 

Significant main effect on 
Achievement 

/I ' Confirmed the influence of the 
Variable 

I Superior organisation leads to I I successful outcomes I 
I John (1995) II / Signhcant Positive relationship exist.1 

contd.. . 

Kember (1995) 

PiUai (1995) 

Richardson (1995) 

Pillai and Kumar 
(1996) 

Kumar (1997a) 

Kumar (1998) 

Richardson, et al. 
(1999) 

Pimparyon, et al. 
(2000) 

If 

If 

I/ 

/I 

It 

IT 

/I 

/I 

Surface Approach correlated with 
greater study time and high class 
attendance 

Significant main effect on Process 
outcomes 

Older students obtained higher scores 
on Meaning Orientation 

Direct effect on Achievement in 
Biology 

Sigxuficant differences exist between 
High and Low Achievement based on 
their Approaches to Studying 

Sigruficant main effect on 
Achievement 

Study Approaches were affected by 
background variables 

Diagnosis of Approaches to Studying 
enhance Achievement 



2.2.3. STUDIES ON ACHIEVEMENT MOTiVATION AND ACHlEVEMENT 

Studies 

Author 

Lyn, et al. (1989) 

Cristensen, et al. 
(1991) 

Tooth, et al. (1992) 

Boujaoude and 
Guiliano (1994) 

Prasad (1995) 

Jones and Jones 
(1996) 

Kember (l 996) 

Rehna (1996) 

Provost and Bond 
(l997] 

A good number of studies are gathered by surveying the related 

literature. Majority of the studies show positive relationship between the 

variables, Achievement Motivation and Achimement. Few studies, 

however show no relationship or negative relationship. Reviewed studies 

are presented under the following two sub sections. 

Showing Negative 

Variables 

Approaches to 
Studying and 
Achievement 

11  

l )  

I /  

I, 

I /  

I, 

I, 

J I  

Relation/ No Relation 

Result 

Less Desirable Approaches related to 
contextual variables 

No significant difference on 
Achievement tasks based on 
Approaches to Studying. 

Surface learning related to poor 
performance in previous exam. 

Approaches to Studying did not 
predict Achievement 

Negative relationship with 
Achievement 

Preference did not correlate with their 
Study Approach. 

Variables were weakly correlated 

Approaches to Studying did not yield 
sigruficant main effect on 
Achievement 

Meaning Orientation did not predict 
Academic performance 



2.2.3.1. Achievement Motivation and Academic Achievement: Positive 

Relation 

Zargar (1980) in a study to find out the relation between Intelligence, 

Creativity and Scholastic Achievement with n-achievement found out 

positive correlation between Achievement Motivation and Achievement. 

Gopinatha11 (1982) in a study of cognitive and affective variable of 

High and Low-Achievers . in Malayalam showed that Achievement 

Motivation can di7Jerentiate High-Achievers from low -Achievers. 

Lynn (1982) estimated the relationship of Achievement Motivation in 

different award systems with grade point average, gender and locus of 

control of senior high school students found that highly motivated 

stsidents of both genders received most awards. 

Rajeeva (1 982) conducted a correlative study of Achievement motive 

and performance among grade IX students of Banglore city. Result showed 

a significant difference between Achievement scores of High and Low 

Achievmzent Motivated students. 

Reddy (1983) in a study explored the relationship between Scholastic 

Achievement and Achievement Motivation. Results show that there exist a 

positive correlation between Achievement Motivation and Achievement. 

Deshpande (1984) conducted a study to find out the determinants of 

achievement of students at SSC exam. The study showed that Achievement 

Motivation is positively related to Achievement. 



Sween (1984) made a study to ascertain the effect of n-achievement 

on student's performance. The sample of the study was 1401 students of 

Andigarh city. Results of the study indicate a positive correlation between 

Achievmzent Motivation and Achievement. 

Ahluwalia (1985) in order to determine the factors affecting 

Achievement Motivation conducted a study on a sample of 200 children of 

8-12 years of age. The findings were that Academic pe$omzance was 

positively and significantly related to Achievement Motivation; 

Achievement Motivation is not aflected by birth order and size of the 

family did not show any significant relationship with Achievement 

Motivation. 

Gandhi (2985) studied the Academic Achievement and its relation to 

Achievement motive, affiliation motive and power motive. The study 

showed that Achievement Motive significantly and positively related to  

Academic Achievement. 

Geetha (1985) while studying the influence of anxiety and 

Achievement Motivation of secondary school pupils found a significant 

and positive correlation between Biology Achievement and Achievement 

Motivation 

Gosh (1985) conducted a study to find out the relationship of 

Achievement in Chemistry and its determinants. He found positive 

cowelation between Achievement in Chemistnj and Academic Motivation. 



Fatmi (1986) in a study of achievement related motivation among 

tribal and non-tribal high school students found that Achievement 

Motivation is positively related with Achievement. 

Ayislsa bi (1 987) investigated the kind of relationship between 

Achevement Motivation and Achievement in Biology of 800 nineth grade 

children and found that Achievement Motivation may be acting as a 

predictor of Achievment in biology only to  a less extent. 

Mehtn (1987) investigated the effect of some psychological factors on 

school Achievement of scheduled caste and scheduled tribe students and 

found a positive correlation between Achievement Motivation and 

Achievement. 

Narnyanan 0987) studied the relationship of Achievement 

Motivation and Achievement in Hindi of Socially advantaged and 

disadvantaged secondary pupils and found a positive relationship 

between Achievement Motivation and Achievement in Hindi for total 

sample and for socially advantaged and disadvantaged groups. 

Haynes, et nl. (2988) assessed study behaviour, cognitive skills and 

motivation of 148 high, average and low achieving high school students 

and indicated that low achieving students diffmed significantly from their 

average and high achieving peers on cognitive slulls, habits and motivation 

and motivation zvas the powe$uI discriminating factor between the 

groups. 

Sherill (1988) in a study of Achievement, attitude and Achievement 

Motivation of grade three and six pupils found signifcant positive 



relationship between Science Achievement and Motivation for both the 

grade levels. 

Higbee (2989) in his study on college students found that students 

having self motivation have potential to  be successful in college level 

Mathematics course. 

Andrews (1991) conducted a study which made use of data from a 

three years longitudinal study of adolescent substance use to clarlfy the 

direction of influence between the adolescent's Academic Achievement and 

Motivation and Substance use Adolescents (N=464), ages 12-16, from grade 

six through seven and their parent(s) completed parallel questionnaire 

measuring cigarette and alcohol use; Achievement Motivation and 

Academic Achievement. The results suggest that the relation between 

substance use and Achievement with motivation is bidirectional. 

Cassidy and Lynn (2991) conducted a study on Achievement 

Motivation and Educational Attainment and found that Educational 

Attainment was influenced by Achievement Motivation. 

Validity evidence for a new instrument, the Situation-Response 

Measure of Achievement Motivation was brought out by Grote and James 

(1991) for analysing cross-situational consistency of Achievement related 

behaviour in a sample of 246 college students. Results of exploratory factor 

analysis indicated the presence of striving for Achievement and 

apprehensiveness as the base of consistent Achievement. 



Lewis (1991) in a study of 400 Carribean immigrant student studied 

the relationship between Achievement Motivation and academic 

performance and found that Motivation influence Academic Achievement. 

Rajani (1991) in her study to find out the relationship of attitude 

towards education and Achievement Motivation with social Achievement 

of high school pupils found that there is marked relationship between 

Aclzievement Motivation and Social Achievement for the total sample and 

for the rural-urban students. 

Glacia and Tapia (1992) compared three model of Achievement 

Motivation in the classroom. Result with 135 high school students suggest 

that the model of C.S. Dweck and E.S. Elliott offers a better explanation of 

the relationship among Achievement Motivation, attribution expectancies 

and performance than do the other models. 

Hagborg (1992) in a study compared school motivation, scholastic 

competence and intrinsic motivation of 157 white grade IX and grade X 

students and found that on measures of scholastic competence and 

motivation orientation the High-group different from both the Medium and 

L0 W groups. 

Jayaseelan U992) conducted a study to examine the influence of 

Achievement Motivation and Science Studying Approach on Achievement 

in Science of Secondary School pupils. Found significant combined effect 

of Achievement Motivation and Science Studying Approach on 

Achievement in Science. 



Reynolds and Herbert (1992) conducted a study to formulate a 

structural model of high school Mathematics outcomes and reported that 

motivation had significant effect on Mathematics outcomes. 

Kumar (1994) studied the relationship of Achievement Motivation 

and Approaches to Studying on Achievement in Biology of nineth grade 

children and found that Achievement Motivation was affecting the 

Achievement in Biology to less extent only. 

Cain and Dweck (1995) assessed the beliefs of first, third and fifth 

graders about their ability and achievement and their motivational 

response to challenging puzzles. Results suggested that individual 

differences in childrens' cognition about ability and Achievement are 

related to their motivational responses throughout the school years. 

Gandara (1995) examined the factors influencing the academic 

success of 50 Mexican - American from low income families who received 

Ph.D., J.D., or M.D. degree from prestigious Universities. The study found 

that, in spite of serious economic disadvantage most of the subject's parent 

were doing precisely the right things in regard to instilling in their children 

Achievement Motivation, a strong work ethic, and the belief in edzrcation 

as the key to  advancement. 

Singh and Singh (2995) reported that Achievement Motivation was 

effective in producing students' academic p4ormance from a study 

conducted on 120, four to ten years old children. 

Unnikrishnan (1995) investigated the effect of Social Adjustment and 

Achievement Motivation on Achievement in Biology of standard IX pupils 



and the study revealed that there was significant positive relation between 

Achievement Motivation and Academic Achievement in Biology. 

Eaton and Dembo (1996) explored the differences in motivational 

beliefs of nineth grade Asian American and Non-Asian students. The 

statistical findings suggest that the differences in type of belief between two 

groups may help to explain their achievement behaviour. More specifically, 

Asian American students' fear of negative consequences of academic 

failure best explained their performance on the achievement task. Asian 

American students out perjformed non-Asian students on the Achievement 

task. 

Huang and Waxman (1996) claims that focusing on predictors of 

academic success may help in the design of effective educational 

interventions. Multivariate analysis and post hoc test of student responses 

showed that high achieving students had significantly higher perception of 

involvement, affiliation, satisfaction, academic se2f-concept and 

Achievement Motivation than low-achieving students within each ethnic 

group. 

Preetha (1996) investigated the effect of Learning Style and 

Achievement Motivation on Achievement in Biology. The sample consisted 

of 700 students of standard IX. The study found that Achievanent 

Motivation has significant positive efSect on Achievement in  Biology. 

MC Lean (1997) conducted a study involving 69 High-Achieving and 

55 Low-Achieving high school students in North Western Alberta, found 

that High Achievers had significantly more positive scores than Low 



Achievers on motivation for Schooling academic self-concept, internal 

locus of control, reference based academic self-concept and instructional 

mastery. 

Waxman (1997) have used the Mathematics Achievement to 

distinguish between resilient and non-resilient Latino middle school 

students, speaking English as a second language. Resilient students had 

greater involvement and satisfaction in Mathematics class, Academic self- 

concept and Achievement Motivation than non-resilient students and 

were less likely to  have been left back 

Leondari, et al. (1998) investigated the relationship between possible 

selves, Academic Achievement motivation, and self esteem with 289 high 

school students. Result show that those who imagined themselves achieving 

as a result of hard work and referred to  specific, elaborative positive selves 

outpe$ormed the other groups in Academic Achievement and persistence 

on tasks. 

MC Ewan and Goldenberg 0999) conducted a study among 41 

graduate nursing students and reported that they had high Achievement 

Motivation and academic ability. Trait anxiety was the only valid 

predictor of academic success. Academic ability and inherent anxiety had 

greater potential for predicting student who would succeed. 

Simons, et al. (2999) examined the Achievement Motivation of 316 

University student athletes. The relationship of motivation orientation to 

academic performance and identification was investigated based on self 



worthy theory. Fear of failure plays an important role in academic 

motivation in both revenue and non revenue student athletes. 

The study conducted by TayZor (1999) examines two ideas that have 

emerged from research involving African-American adolescents with 

respect to Academic Achievement. The study examines the relation of Peer 

support to academic achievement and academic performance in a 

normative sample of African-American adolescents (n=1515). Structural 

equation modelling analysis revealed positive relation among social 

competence, peer support, school belonging; Achievement Motivation and 

grade point average for African American Adolescents. 

Accordino, e t  al, (2000) examines the relationship of perfectionism 

with measures of Achievement and Achievement Motivation and mental 

health aspects of depression and self-esteem in high school students. 

Result indicate that student's personal standards were significant 

predictors of academic achievement and academic motivation. 

Anderson (2000) claims that the expectancy value model of 

Achievement Motivation, first described by Atkinson (1957) and refined by 

Eccles and her colleagues (1983, 1992, 1994) predicts Achievement 

Motivation based on expectancy for success and perceived task value. 

Result shows that Achievement choice of men was seen t o  be relatively 

unaffected by value m cost, and Achievement choice of women was 

significantly related to  attainment value. 

In a study, Eom and Reiser (2000) examined the effect of learners' 

reported use of self regulated learning strategies on achievement and 



motivation in learner controlled and program-controlled computer based 

instruction. Discusses results of post tests, scores on a motivational survey 

and the amount of instructional time spent. 

Flowers, e t  al. (2000) investigated the impact of teachers' 

instructional strategies (direct or non-direct) and college student's 

conceptual levels (high or low) on students' achievement and motivation to 

learn. Students in the non direct instruction group, regardless of conceptual 

level, were more motivated than siudents in the direct instructional group. 

Kember (2000) argues that the motivation displayed by Asian 

students is not an extrinsic form of motivation, which depresses intrinsic 

motivation, and that high levels of Achievement Motivation of these 

students has a collective natur~. The study is based on review of evidence 

from over 90 action research projects. 

A study conducted by Lesh, et al. (2000) measured and compared the 

pre- and post-course differences in college students' attitudes toward and 

achievement in an asynchronous, web-based, health profession course. 

~dentified domains related to Achievement Motivation 

Lynch (2000) identifies four forces underlie reform of high school 

vocational education: new economy, - public expectations, learning and 

motivational research and overall school reform. The study recognizes the 

purposes of an enhnncement of achievement and motivation, competence 

and skills, and pathzoays for continuing education and life long learning. 

Mendez (2000) in a study compared early adolescent girls in gifted 

and general education on constructs related to gender-role stereotyping. 



Giped girk held stronger self perceptions of instrumentality and evidenced 

higher Achievement Motivation. 

Liftlewood (2001) examined learner attitudes toward classroom 

learning of English with particular focus on collectivism versus 

individualism, attitude towards authority, and types of Achievement 

Motivation. Data are collected from eight Asian and three European 

countries. Although many attitudinal differences occur between individual 

countries, striking similarities are found across cultures. 

Poi-tes and Zady (2001) in a study examined the effect of 

demographic and Psychological factors on immigrant adolescent's reading 

achievement. Results show that for Asian-origin shrclents, Achievement 

Motivation was most significant 

Rea (2001) in a study explains how the theory of the motivated mind 

conceptualizes the productive interaction of intelligence, creativity and 

Achievement Motivation and how this theory can help educators to 

maximize sfudenis' emergent potential forgiftedness. 

2.23.2 Achievement: Motivation and Academic Achievement: Negative 

Relation/No Relation 

Wnlayathiram (2 974) studied the effect of some non-cognitive factors 

on the high school examination results and reported that Achievement 

Motivation has no influence on Academic Achievement under certain 

conditions. 

Girija, et al. (1975) investigated the relationship of study habits with 

study skills, Achievement Motivation and Achievement and found no 



conclusive evidence that Achievement Motivation and Achievement is 

related to study habit. 

Seshadri (1980) in a study regarding programmed instruction 

reported that Achievement Motivation has no influence on Academic 

Achievement under certain conditions. 

Shamnuga (1981) investigated the relationship of Academic 

Achievement to Motivation and self -concept. The study found that no 

positive relationship exist between Achievement Motivation and 

performance. 

Ra jput (1 984) claims that under neutral classroom conditions, the 

Achievement of students in Mathematics is not affected by their 

Achievement Motivation. This conclusion is based on a sample of 100 

central school students. 

Niebuhr (1995) in a study examined the relationship between several 

antecedent variables and student Academic Achievement. The research 

also examined the role of motivation as a moderator between ability and 

Academic Achievement and as a mediating variable between family 

environment and Academic Achievement and between School Climate and 

Academic Achievement. A survey questionnaire was administered to 241 

high school fresh men of whom 76 were white and seven were classified as 

others. Findings indicated that Motivation showed no signififant effeft on 

the relationship betwem a bi Iity and Academic Achievement. 

Prasad (1995) studied the interaction of Approaches to Studying and 

Achievement Motivation on process outcomes in Physics of 480 standard IX 



students and reported that there was no significant positive egect of 

Approaches to Studying and Achievement Motivation on process 

outcomes in Physics. 

Dai (2000) studied the relevance and sigruficance of goal orientation 

theories to 158 high ability, high achieving adolescents in summer 

programs for the gfted. Results show that adolescents are not free from 

ego concerns, and that ego orientation may be more detrimental to 

Achievement Motivation for girls. 

Hancock (2001) investigated the interactive effects of students', level 

of test anxiety and teachers' evaluation practises (evaluative threat) on the 

achievement and motivation of graduate students randomly assigned to 

high or low evaluative threat conditions. All students, but particularly test 

anxious students, pqhomzed poorly and were less motivated when exposed 

to highly evaluative classrooms. 

A summa y of studies on Achievement Motivation and Achievement 

follows 

I Studies Showing Positive Relation I 
i 
l 

Author I Variables I Result I 
Positive correlation Zargar (1980) 

/ Gopinathan 
j (1981) 

Achievement 
Motivation and 
Achievement 

contd.. . 

I /  
Achievement Motivation can 
Differentiate High Achievers from Low 
Achievers. 



contd.. .. 

Author 

Lynn (1982) 

Rajeeva (1982) 

Reddy (1983) 

Deshpande 

(1984) 

Sween (1984) 

Ahluwalia (1985) 

Gandhi (1985) 

Geetha (1985) 

Gosh (1985) 

Fatmi (1986) 

Ayishabi (1987) 

Mehta (1987) 

Nxayanan 

(1987) 

Haynes! et al. 
(1988) 

Variables 

Achievement 
Motivation and 
Achievement 

I /  

IT  

/ I  

I! 

I I 

I /  

I#  

l /  

IT 

/ I  

/ I  

I t  

I! 

Result 

Highly motivated students received 
awards 

Significant difference in Achievement 
scores of High and Low Achievement 
Motivated students 

Exist positive correlation 

Positively related to Achievement 

Found Positive correlation 

Positively and sigzuficantIy related to 
Achievement. 

Sigruficantly and positively related to 
Achievement. 

Significantly and positively related to 
Achievement. 

Positive correlation between the 
variables 

Positively related with Achievement 

Achievement Motivation acting as a 
predictor of Achievement to a less 
extend. 

Positively correlated with Achievement 

Positive relationship exist between the 
variables. 

Motivation was the discriminating 
factor between the High-Average and 
Low groups 



Author 

Higbee (1989) 

Andrews (1991) 

Variables Result 

Achievement 
Motivation and 
Achievement 

Significant Positive relationship with 
Achievement 

Students with self motivation have 
potential to be successful in college. 

Relation between substance use and 
Achievement with motivation is 

. bidirectional 

1 Cassidy and 
I Lynn (1991) I 

Attainment was influenced by 
Achievement Motivation 

Grote and James l (1991) 

Presence of striving for Achievement as 
the base of Consistent Achievement. 

Lewis (1991) Achievement Motivation influence 
Achievement 

I Rajani (1991) Marked relationship with Achievement 1 
Glacia and Tapia 
(1 992) 

Positively related with Achievement 

Hagborg (1992) On measures of Motivation orientation 
High group differs from Low group 

/ Jayaseelan (1992) Significant combined effect of 
Achievement Motivation and 
Approaches to Studying on 
Achievement 

Reynolds and 
Herbert (1992) 

Motivation had significant effect on 
Maths outcome 

Kumar (1 994) Achievement Motivation was affecting 
the Achievement to a less extend. 1 

Cain and Dweck 
(1 995) 

Achievement related to Motivational 1 
I response I 

contd .... 



contd.. . . 

Result 

Achievement Motivations as key to 
Advancement 

Achievement Motivation was effective 
in producing Achievement 

Significant positive relation 

Fear of negative consequences of 
Academic failure increased 
Achievement 

Positive relationship with Achievement 

Sigruticant Positive effect on 
Achievement 

Positively related to Achievement 

Resilient students had greater 
Achievement Motivation and 
Satisfaction in classroom 

Students with Achievement Motivation 
outperform others in Achievement 

High Achievement Motivation and 
Academic Ability is related 

Fear of failure plays role in Academic 
Motivation 

Positive relation with Grade point 
Average 

Personal standard were predictors of 
Achievement and Academic Motivation 

Achievement choice of women is 
significantly related to attainment value. 

Author 

Gandhara (1995) 

Singh and Singh 
(1995) 

Unnikrishnan 
(1995) 

Eaton and 
Dembo (1996) 

Huang and 
Waxman (1996) 

Preetha (1996) 

MC Lean (1997) 

Waxman (1997) 

Leondari, et  al. 
(1998) 

MC Ewan and 
Golderberg 
(1999) 

Simons, et  al. 
(1999) 

Taylor (1 999) 

Accordino, et  al. 
(2000) 

Anderson (2000) 

Variables 

Achievement 
Motivation and 
Achievement 

I T  

I/ 

,I 

I! 

l ,  

I! 

I! 

I, 

It  

I /  

I ,  

I T  



Author 

Eom and Robert 
(2000) 

Flowers, et al. 
(2000) 

Kember (2000) 

Lesh, et al. (2000) 

Lynch (2000) 

Mendez (2000) 

Littlewood (2001) 

Portes and Zady 
(2001) 

Rea (2001) 

contd.. . 

Studies Showing Negative Relation / No Relation 

Variables 

Achievement 
Motivation and 
Achievement 

I t  

I/ 

If 

I1 

I /  

I f  

/I 

1 I 

I 
l Walayathiram I Achievement 

(1 974) 1 Motivation and 
I 
I Achievement 
I 
l 

Girija, et al. I , If 

(1975) 1 
I 

Result 

Discusses results of scores on 
motivational survey. 

Students of non direct instruction group 
were more motivated than direct 
instruction group. 

Asian students display high levels of 
Achievement Motivation of collective 
nature 

Identified domains related to 
Achievement Motivation 

Recognizes the purposes of a enhanced 
Achievement and Motivation as a 
reform. 

Gifted Girls held Higher Achievement 
MO tivation 

Studied types of Achievement 
Motivation among Asian and European 
countries. Striking similarities found 

For Asian - Origin students 
Achievement Motivation was most 
sighcant.  

Explains how the Achievement 
Motivation help educators to maximise 

l 
1 

No influence on Academic Achievement 

No conclusive evidence for the 
relationship with Achievement 

students' potential 



2.2.4. META ANALYSIS 

In this part of the report the investigator made an attempt to analyse 

the reviewed studies on Learning Style, Approaches to Studying and 

Achievement Motivation statistically to compute percentage of studies 

having different wpes of results. 

Result 

No influence on Achievement 

No positive relationship exist 

Achievement not affected by 
Achievement Motivation 

No significant effect on Achievement 

No sigzuficant positive effect of 
Approaches to Studying and 
Achievement Motivation on 
Achievement 

Ego orientation is detrimental to 
Achievement Motivation for girls 

Test anxious students performed poorly 
and were less motivated. 

Author 

Seshadri (1980) 

Shanmugha 
(1 981) 

Rajput (1984) 

Niebuhr (1995) 

Prasad (1995) 

Till now the review of studies focuses on the description of each 

studies separately. Since enormous number of studies are reviewed on 

Learning Style, Approaches Studying and Achievement Motivation and 

the sftidies yield difsermt types of results, it is necessary to consolidate 

the studies in a more meaningful way. This will help the investigator to 

Variables 

Achievement 
Motivation and 

Motivation 

I f  

It 

/ I  

/ I  

l 
l 

Dai (2000) /I 

l 
Hancock (2001) j I1  

1 



understand the trends of the research studies in the concerned area at  a 

glance. Moreover, it provides an easy reference to the period of years 

reviewed, the number and percentage of positive and negative studies 

related to the variables. 

For this purpose the number of studies on Learning Style, 

Approaches to Studying and Achievement Motivation having positive and 

negative relationship / no relation with Achievement is calculated and 

percentage were computed. Number of studies in each category and its 

percentage are given in Table 2.1. 

TABLE 2.1 

Meta Analysis of Reviewed Literature on Learning 
Style, Approaches to Studying and Achievement Motivation 

Variables 
Total No. 
of Studies 
Reviewed 

Learning 
Style 23 32 

P 

Approaches 

Year 

to Studying 
46 

Studies showing 
Positive Relation 

1979 : 37 1 SO 

No. 

Studies showing 
Negative/ No 

Relation 

Achieve- 
rnent 
Motivation 

Percentage 
(X) 

No. Percentage 
(X) 

63 

2000 

1974 to 
2001 

9 

9 54 85 

20 

15 



Meta analysis shows that out of 74 studies reviewed 51 studies shows 

positive relationship between Learning Style and Achievement while 

negative studies are restricted to 23. Percentage wise, 68 percentage yield 

positive relationship and 32 per cent studies are of opposite nature either 

showing negative relationship/no relationship. It leads to the conclusion 

that research in this area is inconclusive and thereby suggest further 

research. 

In case of Approaches to Studying out of the 46 studies reviewed so 

far, 37 studies indicate positive relationship between Approaches to 

Studying and Achievement. Meanwhile studies showing negative 

relationship are only marginal (nine studies). The trend is more clear from 

percentage wise computation. 80 percentage of studies favour positive 

relationship between the variables, while 20 percentage of studies are 

showing no relationship. It suggest that the Approaches to Studying plays 

a vital role in determining Achievement. 

As per Table 21, 63 studies were reviewed on the variable 

Achievement Motivation. Out of this 54 studies indicate positive 

relationship between Achievement Motivation and Achievement, while 

nine studies show negative relationship or no relationship. According to 

percentage wise computation, 85 percentage of studies on Achievement 

Motivation and Achievement show positive relationship. On contrary, the 

studies showing negative relationship / no relationship is limited to 15 

percentage. This indicates that Achievement Motivation exercise profound 

influence on Achievement. 



From the review of literature related to the variables, it is obvious 

that most of the studies on Learning Style and Approaches to Studying 

were conducted abroad. Apart from these, the investigator could not locate 

any study showing the Interaction of Learning Style, Approaches to 

Studying and Achievement Motivation on Academic Achievement. In this 

context the present study is found sigdicant. 



METHODOLOGY

Hassan koya M.P. “Influence of learning style approaches to studying and 
achievement motivation on achievement in biology of secondary school pupils” 
Thesis. Department of Education, University of Calicut, 2002
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' T 3 
E M E T H O D O L O G Y  

T his chapter deals with the techniques and methods adopted to 

complete the procedure of investigation. A master plan is 

prepared beforehand to carry out the investigation in a scientific manner. It 

helped the investigator to utilize time and effort in an economic way. In 

this chapter the details of the methodology adopted during the different 

phases of investigation is explained in the order of hierarchy. 

VARIABLES 

OBJECTIVES 

HYPOTHESES 

TOOLS USED FOR MEASUREMENT 

SAMPLE FOR THE STUDY 

MODE OF DATA COLLECTION SCORING AND CONSOLIDA- 

TION OF DATA 

STATISTICAL TECHNIQUES USED 

SUMMARY OF METHODOLOGY 

A detailed description of each of these follows. 

3.1. VARIABLES 

The study is intended to explain the main and interaction effects of 

Learning Style, Approaches to  Studying and Achievement Motivation on 

Achievement in Biology of Seconda y school pupils. The main focus is to 

unveil whether there is any variation in Achievement in Biology of 

Secondary school pupils attributable to variation in their Learning Style, 



Approaches to Studying and Achievement Motivation. Further, the study 

explores to predict the Achievement in Biology from a set of three predictor 

variables viz., Learning Style, Approaches to Studying and Achievement 

Motivation. 

For the present study Learning Style, Approaches to Studying and 

Achievement Motivation are treated as Independent Variables. 

Achievement in Biology (Total score and four Objective wise scores) are the 

Dependent variables. 

The variables for this study have been selected on the basis of the 

following rationale. 

3.1 .l. SELECTION OF VARIABLES 

First of all the investigator made an attempt to identtfy the variables 

or factors which exercise substantial influence on Achievement. The 

variables related were located by reviewing the research studies conducted 

abroad and India. The selection of any variable as Independent Variables 

was based on the hypothesis that the variable might be related to student 

performance and Achievement. Moreover, it could be used as predictor of 

Achievement. An analysis of the research studies helped to categorise the 

variables as follows. 

3.1.1.1. Cognitive Variables 

Cognitive variables include Intelligence and information processing 

abilities like Spatial Ability, Numerical Ability, Critical thinking, Verbal 

Reasoning and Cognitive Style and the like. The studies show that these 
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variables individually or in combination influence the Achievement of 

pupils. 

3.1.1.2. Personality Variables -. 

Personality variables include factors of non-cowye  pnvffect ive 
\b.. 

nature. This category include variables such as A&de, ' Interest, 

Achievement Motivation, Adjustment, Anxiety, Neuroticism and the like. 

There is ample research evidence showing relationship between these 

variables and Science Achievement. 

3.1.1.3. Instructional Methods and Infra-structural Facilities 

This include variables such as Methods of Teaching, Instructional 

Effectiveness, Evaluation Procedure, Classroom Climate, use of Audio- 

Visual materials and Text Book, Size of Classroom etc. A number of studies 

support the relation between these variables and achievement. 

3.1.1.4. Cultural Variables 

T h  include variables of social and familial origin. Parental 

Education, Profession and Income, Previous Social and Educational 

Experience, Family Integration, Rejection/Acceptance, Autocracy/ 

Democraal with family etc., comes under this category. 

3.1.1.5. Student Specific Variables 

Variables such as Study Habits, Approaches to Learning, Learning 

Style, Learning Strategies etc. are included in this category. Since these 

variables are relatively new, the empirical evidence showing the 



relationship with achievement is not very clear. Inconsistent relationships 

were reported by previous researchers. 

3.1.2. CRITERIA USED FOR SELECTION OF VARIABLES 

From the pool of variables listed earlier the investigator selected few 

variables which are most relevant to student learning. The specific 

variables are selected based on the following criteria. 

(i) Make sure that the factors fall under student specific variable and 

personality domain. 

(ii) High degree of influence is shown by the selected factors with 

Achievement. 

(iii) The factors selected can be objectively measured. 

(iv) Standardised tests are readily available or could be developed to 

assess the variables. 

Keeping these criteria the Independent Variables were selected. They 

are the following. 

3.1.2.1. Independent Variables 

The Independent Variables selected are: 

a. Learning Style (Four Component wise and Total score) 

They are: Environmental, Emotional, Sociological, Physical and 

karning Style (Total) 



b. Approaches to Studying (Four Orientations and Total score) 

They are : Meaning Orientation, Reproducing Orientation, Achieving 

Orientation, Non-Academic Orientation and Approaches to Studying 

(Total). 

c Achievement Motivation (Total score only) 

3.1.2.2. Dependent Variables 

Achievement in Biology is treated as Dependent Variables (four 

Objective wise score and a Total score). Specific Dependent variables are, 

Achievement in the Objectives : Knowledge, Comprehension, Application, 

Higher Objectives and Achievement in Biology (Total). 

3.2. OB JECTNES 

The objectives formulated for the presented study are described in 

this part. 

3.2.1. To study whether there exists significant gender difference in 

Learning Style (Component wise and Total score) for the Total 

sample and Sub samples based on Locale and Type of management 

of school. 

3.2.2. To study whether there exists signifcant gender difference in 

Approaches to Studying (Component wise and Total score) for the 

Total sample and Sub samples based on Locale and Type of 

management of school. 



3.2.3. To study whether there exists significant gender dinerence in 

Achievement Motivation ( Total score) for the Total sample and Sub 

samples based on Locale and Type of management of school. 

3.2.4. To study whether there exists significant gender diflerme in 

Achievement in Biology (Objective wise and Total score) for the Total 

sample and Sub samples based on Locale and Type of management 

of school. 

3.2.5. To study the main and interaction e#ects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for the Total sample. 

3.2.6. To study the main and interaction eflects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Boys. 

3.2.7. To study the main and interaction eflects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Girls. 

3.2.8. To study the main and interaction egects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Rural sample. 



3.2.9. To study the main and interaction eflects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Urban sample. 

3.2.10.To study the main and interaction eflects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Government sample. 

3.2.11.To study the main aftd interaction effects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Private sample. 

3.2.12 To find out the best predictor of Achievement in Biology from the 

set of three Independent Variables viz., Learning Style, Approaches 

to Studying and Achievement Motivation. 

3.2.13.To study whether there exist significant diflerence in Learning Style 

and Approaches to Studying between the High and Low achievers in 

Secondary school Biology. 

3.3. HYPOTHESES 

The hypotheses set for the present study follows. 

3.3.1. There will be significant gender difference in Learning Style 

(Con~ponent wise and Total score) for the Total sample and Sub 

samples based on Locale and Type of management of school. 



3.3.2. There will be significant gender difference in Approaches to 

Studying (Component wise and Total score) for the Total sample and 

Sub samples based on Locale and Type of management of school. 

3.3.3. There will be significant gender difference in Achievement 

Motivation (Total score) for the Total sample and Sub samples based 

on Locale and Type of management of school. 

3.3.4. There will be significant gender difference in Achievement in 

Biology (Objective wise and Total score) for the Total sample and Sub 

samples based m Locale and Type of management of school. 

3.3.5. The main and interaction eflects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for the Total sample. 

3.3.6. The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Boys. 

3.3.7. The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Girls. 

3.3.8. The main and interaction efeects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 



(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Rural sample. 

3.3.9. The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Urban sample. 

3.3.10.The main and interaction egects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

significant for Government sample. 

3.3.11.The main and interaction egects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

significant for Private sample. 

3.3.12.Achievement in Biology can be predicted using the set of three 

Independent Variables viz., Learning Style, Approaches to Studying 

and Achievement Motivation. 

3.3.13.There will be significant difference in Learning Style and Approaches 

to Studying between the High and Low achievers in Secondary 

school Biology. 



3.4. TOOLS USED FOR MEASUREMENT 

In the present study the three Independent Variables and Dependent 

Variables were measured using standardised tools of proven psychometric 

properties. A brief description of the tools follows. 

3.4.1. LEARNING STYLE INVENTORY - LSI (Kumar, et d., 1996) 

Learning Style of Secondary school pupils was measured through 

Learning Style Inventory (LSI) constructed and standardised by Kumar et 

al. (1996). This Learning Style Inventory is constructed on the theoretical 

framework of Dunn and Dunn Model of Learning Style (Dunn, et. d., 1989), 

which depicts the Learning Style as multidimensional rather than bipolar 

(Harvey, 1994). 

Five style areas viz., Environmental, Emotional, Sociological and 

Physical characterises the Inventory. Psychological style area is dropped 

owing to the fact that it is not tapped objectively through the items of the 

inventory. 

A style area include a cluster of style elements. These are learner 

preferences to the factors in the learning situations. A self explanatory 

sketch of the style area and style elements follows in Table 3.1. 



TABLE 3.1 

Style Areas and Style Elements of Learning Style Inventory 

Style area 

Ihv~r~nment  

Emotional 

Sociological 

Physical 

Style element 
1. Noise Level 

2. Light 

3. Temperature 

4. Design 

5. Motivation 

6. Persistence 

7. Responsibility 

8. Structure 
9. Peers 

10. Authority 

11. Several Ways 

12. Auditory 

13. Visual 

14. T d e  

15. Kinesthetic 

16. Intake 

17. Evening/Morning 

18. Late Morning 
19. Afternoon 

20. Mobility 

Preference for 
1. Sound vs. quiet 

2. Bright vs. dim light 

3. Warm VS. cool environment 

4. Informal(sofa, floor) vs. formal 
(table, chair) seating arrangement 

5. Desire to achieve 

6. Engaging in a task until complete or 
'take breaks' 

7. Conforming to expectations 

8. Specific direction vs. latitude 
9. Learning alone vs. with others 

(pairs, groups) 
10. Directions from 'expert' 

11. Variety of methodologies and/or 
ability to cope with same 

12. Learning by listening/ hearing 

13. Learning by watching/reading 
14. Learning by hand-on e.g. note 

taking 
15. Learning by active involvement e.g. 

direct experience 
16. Eating, drinking to help 

concentration 
17. Learning in the evenhg vs. morning 

18. Learning in the late morning 
19. Learning in the afternoon 

20. 'Taking breaks' vs. able to sit stiU for 
long periods. 



The Learning Style Inventory comprised of 45 items which is 

supposed to be answered within a time span of 25 minutes. Out of the total 

45 items 31 items are positive while the remaining 16 being negative. The 

items required the pupils to respond on a three point scale as Always, 

Sometimes and Never. For a positive item in the Inventory a score of two 

was given to the response category - Always , One to the category 

Sometimes and Zero to the category Never. The scheme was reversed for 

the negative items. Scores of Zero, One, and two for Always, Sometimes 

and Never respectively. All items are in Malayalam with a maximum score 

of 90 and a minimum score of zero. The Learning Style Inventory, the 

response sheet and the corresponding English version are presented in 

Appendices I, IA, IB and IC respectively. 

3.4.1.1. Validity 

The Learning Style Inventory was revalidated by the investigator. 

Validity of the test was established through Pearson's Product Moment 

Correlation by correlating the scores on Learning Style inventory against 

those on Science Studying Approach Inventory as an external criteria. The 

two scales were administered on a sample of 50 secondary school students. 

Th corresponding index obtained was 0.62. 

3.4.1.2. Reliability 

Reliability was re-established through test-retest method gave the 

reliability index 0.64. It was worked out on a representative sample of 50 

students. Two consecutive testing had an interval of three weeks between 

them. Eventhough, the test constructors had maintained the specified time 



limit, the work of Dunn (1991) reported that Learning Style is largely 

resistant to Change. 

Inter-correlations among the scores of four style areas and with the 

total Learning Style score (Total sample) were employed to study the 

internal consistency of the Inventory. The correlation matrix is presented in 

the following. 

The validity and reliability indices of the Inventory shows that the 

inventory has successfully proven the criteria of a standardised test. 

Correlations 

Environmental 

Emotional 

Sociological 

For an immediate reference, some of the illustrative items are 

presented. 

a) Style area Environmental 

* P< 0.01 

Environmental 

Styleelement : Noise level 

I am not disturbed by any sound in utmost concentration 

Emotional 

0.139 

I Always / Sometimes / Never 

Sociological 

0.088 

0.143 

Physical 

0.155 

.0217 

0.144 

Total 

.557* 

.607* 

.487* 

.726* 
I 



b) Style area Emotional 

Style element : Structure 

Often, I succeed in rising up to the expectations of my parent 

regarding my studies. 

c) Style area Sociological 

r 
Always 

Style element : Authority 

I like to study in a way which is different from that of my peers. 

Sometimes Never 

d) Style area Physical 

Always 

Style element : Mobility 

The short recesses during the study time boost up my enthusiasm to 

Sometimes 

learn. 

Never 

3.4.2. APPROACHES TO STUDYING INVENTORY - AS1 (Kumar & Koya, 

2001) 

Always 

The Approaches to Studying Inventory developed and standardised 

by Kumar and Koya (2001) was used to measure the variable, Approaches 

I 

Son~etimes 1 Never 



to Studying. The following steps were adopted in the construction and 

standardisation of the Inventory. 

Planning 

The investigator studied thoroughly the literature on Psychology of 

learning process to get a theoretical footing for the Inventory. Special 

attention was given to those kinds of literature dealing the process of 

learning in pupil's own perspective, because pupils have personal 

conceptions and motives about how their learning might be. To get an 

insight about this aspect, special emphasis was given to the work done by 

Watts (1 81 01,Dewey (l 91 O), Marton and Saljo (1 9761, Fransson (1 9771, 

Sevensson (1973, Entwistle, et al. (1979), Biggs (19791, Entwistle (2981), 

Entwistle (1987) and Biggs (1990). 

The investigator searched for an appropriate inventory to measure 

the Approaches to Studying of the sample selected. Though such 

inventories were available, but were constructed and standardised in the 

foreign context. An AS1 which was prepared in Indian context was also 

found available. But it has a limitation of being subject specific. Thus the 

investigator decided to construct a general Approaches to Studying 

Inventory which is culture free and standardised in Indian context. 

The investigator reviewed a vast amount of literature and inventories 

relating to the Learning Style, Study Processes, Approaches to Studying etc. 

Previous factor analyses of the Approaches to Studying Inventories 

(Schmeck, ef nl., 1977, Entwistle, ef nl., 1979; Entwistle and Ramsden, 1983; 



Biggs, 1987a; Pillai, ef al., 1992) were thoroughly reviewed and studied 

before preparing the new ASI. 

This AS1 was prepared in tune with the Approaches to Studying 

Inventory (Entwistle & Ramsden, 1983) which was a product of research on 

student learning. It included motivations and study methods as well as 

contrasting intention to understand with the intention to reproduce the 

information being processed. This inventory also attempted to measure 

differences in style or kind of learning, as described by Pask (1976) who 

identified two strategies: Comprehension learning and Operation learning; 

and two pathologies; Improvidence and Globetrotting (Pask, 1976). It also 

included the ideas of syllabus-boundness described by Hudson (1968) and 

strategic approach based on responding to contextual cues on what study 

behaviours are most rewarded by assessment system (Entwistle, et al., 

1979). 

Preparation 

The draft form of AS1 developed comprised of four component scales 

with four sub scales each. The details of scales and subscales that constitute 

the AS1 are given in Table 3.2. 



TABLE 3.2 

Scales and Sub-scales of Approaches to Studying Inventory 

Meaning Orientation 

Scales 

Deep approach 
Inter relating ideas 
Use of evidence 

Subscales 

l I Intrinsic motivation l 

Reproducing Orientation 

Surface approach 
Syllabus-boundness 
Fear of failure 
Extrinsic motivation 

Strategic approach 

Achieving Orientation 

As per Table 3.2 the four component scales and their sub scales are 

the following. 

Disorganised study method 
Negative attitude to studying 

Non Academic Orientation 

l .  Meaning Orientation: It involves an intention to understand and 

give meaning and focussing on relations between parts of subject 

matter, the author's message in association with the evidence used to 

support it. The subscales of Meaning Orientation are: 

Achievement motivation 

Comprehension learning 
Operation learning 
Globetrotting 
Improvidence 

a, Deep Appoachz- In deep approach the learner involves 

in active questioning while learning. 



b. Inter Relating ideas:- Here the learner is trying to relate 

the content matter with other parts of the course. 

c. Use of Evidence:- The learner uses evidence while 

concluding a learning material. 

d. Intrinsic Motivation=- Here the learner is involved in 

active learning for learner's own sake. 

2. Reproducing Orientation: It involves minimalist engagement with 

the task, focussing on memorising or applying procedures 

unreflectively. The learner sees school learning as a mean towards 

some other end, such as obtaining a better job or just keeping out of 

trouble. The strategy is thus limited to the target of essentials and 

reproducing through rote learning. Its subscales are - 

(a) Surface Approach:- The learner is preoccupied with 

memorisation for reproducing it when the need arises. 

(b) Syllabus Boundness:- The learning process is centred 

around the syllabus and the learner is relying on staff to 

define the learning tasks. 

(C) Fear of Failure- The learner shows pessimism and 

anxiety about academic outcomes and the learning is 

guided by the goal of avoiding a failure. 

(d) Extrinsic Motivation:- The student is interested in 

courses and studies for the qualifications and benefits 

they offer. 



3. AchievingOrienfation=- This is related to the competitive form of 

motivation called need for achievement (n'ach) or hope for success. 

It's related strategies are organising time, working space and syllabus 

coverage in most efficient way. It's subscales are:- 

(a) Strategic Approach:- h this subscale learners are aware 

of implications of academic demands made by staff. 

(b) Disorganised Study Method:- In this learning strategy 

learners are unable to work regularly and effectively. 

(c) Negative Attitude to Studying:- Pupils show a negative 

attitude to studying by lack of interest in content matter 

and in the application. 

(d) Achievement Motivation:- Learners are showing 

confidence and highly competitive. 

4. Non Academic Orientatiorc- It involves broad strategies of Learning 

with logical sequences and overreliance on details. The techniques 

adopted for learning are ineffective and weak to achieve higher level 

of understanding. It's subscales are:- 

(a) Comprehension Learning:- The learners are ready to 

map out subject area and think divergently. 

(b) Operation Learning- While learning the learners 

emphasize on facts and logical analysis. 

(c) Globetrottins- The learners show a tendency to jump 

into conclusion without adequate factual basis. 



(d) Improvidence:- It is a learning pathology characterised 

by overreliance on details and failure to develop overall 

understanding. 

The investigator initially pooled 112 items falling equally in to the 

respective Approaches to Studying component Scales and Subscales. Each 

subscale consisted of seven items. Utmost care was taken to make the items 

clear, precise and comprehensive to the construct measured. Items were 

prepared by abiding to the rules of Attitude Scale Construction (Edwards, 

1969). Four items from each subscale were selected and subjected to expert 

judgement. Based on the advice, some items were deleted and others 

modified. The draft form of AS1 then comprised of 64 items. 

Try out 

The draft inventory was administered on a sample of 400 secondary 

school pupils who were randomly selected. Adequate weightage was given 

to each strata of sample like Sex, Locale and Type of Management of the 

schools. As per the instructions in the draft ASI, the pupils were required 

to respond on a three point scale as Always, Sometimes and Never. For a 

positive item in the inventory a score of two was given to the response 

Always, one to the response sometimes and zero to the response Never. 

For negative items the scoring scheme was reversed. All the items were 

presented in Malayalam with a maximum score of 128 and a minimum 

score of zero. The time required for the conlpletion of all the items was 

found to be 35 minutes. 



Item Analysis 

For item analysis 400 response sheets, completed in all respects were 

selected. When the incomplete response sheets were rejected the number 

for item analysis reduced to 380. The item analysis was carried out using 

the method suggested by Edwards (1969). In order to facilitate 

computational procedures, 370 sheets out of 380 were randomly drawn and 

arranged in the descending order of scores. The upper 100 sheets (27%) and 

lower 100 sheets (27%) were treated as high and low groups respectively. 

Under each group, for each item, the number of pupils making 

response to Always, sometimes and Never were found out and presented 

in the form of a frequency table. Then the t-value for each item was 

calculated to find out the discriminating power. The t-value showed the 

extent to which the high group and the low group are differentiated on a 

given item in the inventory. 

The following formula was used to calculate the t value. 

where 



and ~ ( X L  - F L ) ~  = C X L ~  - ----- 
n 

- 
XH = The mean score on a given item for the high group 
- 
XL = The mean score on the same item for the low group. 

XH = Score of high group 

XL = Score of low group 

n - - number of cases 

Those items exceeding a t value of 1.88 were selected for the final 

inventory. The t values of items and the items selected are given in Table 

TABLE 3.3 

Details of Item Analysis of Approaches to Studying Inventory 

Negative 3.90 Rejected 
Deep Approach Positive 

4.49 Selected 
Negative 8.05 Selected 

Item Number 

1. 

Use of Evidence 

contd.. . .. 

Scales Sub scales Positive1 
Negative 
Positive 

t-value 

1.41 

Items Selected1 
Rejected 
Rejected 





The Final Approaches to Studying Inventory was thus comprised of 

32 items of which 17 are positive and 15 are negative. Each scale contained 

eight items, with tzvo items each from each sub scale. The tkne required to 

respond to the AS1 was fixed to be 20 minutes. The inventory had a 

maximum score of 64 and a minimum score of zero. All items were 

presented in Malay alam. 

Validation 

Criterion related validity of the Final AS1 was established through 

Pearson's Product Moment Correlation by correlating the scores obtained 

by AS1 with the scores of Science Studying Approach Inventory - SSAI 

(Pillai, et d., 1992) which was used as a criterion and also meant to measure 

the same on a representative sample of 46 secondary school pupils. The 

validity index obtained was 0.60. Pearson's Product Moment Correlation 

was calculated by the following formula. 

NCXY - CXZY 

Reliability:- The reliability of the Final AS1 was established by the 

split-half method on a representative sample of 46 students. The items in 

the inventory were divided into two equal halves with 16 items each and 

the scores on the first half were correlated with the scores on the second 

half. The reliabilitv index obtained after correcting with Spearmen - Brown 

formula was found to be 0.729. The Spearman - Brown formula used was 

the following. 



Where r,, is the sample estimate of the reliability coefficient and ihh is 

the reliability of a half test. 

Further the intercorrelations among the scores of four scales of 

Approaches to Studying with the Total score of Approaches to Studying 

were employed to study the internal consistency of the test. The 

correlation matrix with their coefficients are given as follows. 

The obtained validity and reliability indices of the AS1 show that the 

inventory is a valid and reliable tool for measuring the approaches to 

Studying of Secondary School Pupils. 

Meaning 
Orientation 

Reproducing 
Orientation 

Achieving 
Orientation 

Non- 
Academic 
Orientation 

The draft inventory of ASI, and the response sheet are presented in 

Appendices I1 and IIA respdvely and the final ASI, the response sheet, 

Meaning 
orientation 

Reproducing 
Orientation 

0.288 

Achieving 
orientation 

0.200 

0.233 

Non- 
Academic 

Orientation 

0.279 

0.345 

0.264 

Total 

0.648"" 

0.714"' 

0.623** 

0.700** 



the English version of final AS1 and the response sheet of English version of 

final AS1 are given in Appendices 113, IIC, IID, and IIE respectively 

Some illustrative items from the Final Inventory are given in the 

following. 

a. Scale :Meaning Orientation 

1. Subscale : Deep Approach 

I conduct practically possible experiments and observations related 

to my lessons. 

a. Scale: Meaning Orientation 

2. Su bscale :Inter-relating Ideas 

Always 

While studying I do not check whether one subject is related with 

any other subject or not. 

Sometimes 

a. Scale : Meaning Orientation 

3. Subscale :Use of Evidence 

Never 

Always 

I evaluate the conclusions on the basis of observations and 

experiences. 

Sometimes 

a. Scale :Meaning Orientation 

4. Su bscale : Intrinsic Motivation 

Never 

Always 

I do the exercises given with the lessons without a direction from my 

teacher. 

Sometimes Never 

Never Always Sometimes 



b. Scale : Reproducing Orientation 

1. Subscale : Su face Approach 

While studying I frequently check whether the learned facts are there 

in my mind or not. 

b. Reproducing Orientation 

2. Subscale : Syllabus boundness 

Always 

I do not have the habit of reading the lessons as directed by the 

teacher. 

Sometimes 

b. Scale : Reproducing Orientation 

3. Subscale : Fear of failure 

Never 

Always 

I am not afraid of examinations. 

Sometimes 

b. Scale : Reproducing Orientation 

4. Subscale : Extrinsic Motivation 

Never 

Always 

I study because of the compulsion of elders. 

Sometimes 

c. Scale : Achieving Orientation 

Never 

1. Subscale : Strategic Approach 

I study for applying the acquired knowledge in real life. 

Never Always Sometimes 

Always Sometimes Never 



c. Scale : Achieving Orientation 

2. Subscale : Disorganised study method 

I do not have the habit of doing homework regularly. 

c. Scale : Achieving Orientation 

Always 

3. Subscale : Negative Attitude to Studying 

I do not feel that studying is a tedious experience. 

Sometimes Never 

c. Scale : Achieving Orientation 

Always 

4. Subscale : Achievement Motivation 

Sometimes 

d. Scale : Non Academic Orientation 

Never 

I take passing the examination as a challenge. 

1. Subscale : Comprehension learning 

Always 

I have the habit of recording the similar concepts in content material 

in a note book. 

Sometimes 

d. Scale : Nor, Academic Orientation 

2. Subscale : Operation Learning 

Never 

Always 
L 

I check the conclusions using empirical evidences. 

Sometimes Never 

Never Always Sometimes 



d. Scale : Non Academic Orientation 

3. Su bscale : Glo betrotting 

d. Scale : Non Academic Orientation 

I arrive at conclusions only after cautious and detailed study. 

4. Su bsca le : Improvidence 

Always 

Before accepting concepts from study materials, I thoroughly check 

every details related to it. 

Sometimes Never 

3.4.3. SCALE OF ACHIEVEMENT MOTIVATION - SAM (Pillai & Kumar, 

1993) 

Always 

The Independent Variable, Achievement Motivation was measured 

using the Scale of Achievement Motivation standardised by Pillai and 

Kumar (1993) in Malayalam modelled after the Achievement Motivation 

Questionnaire (Cassidy & Lynn, 1989). It comprises seven factors viz., 

Work ethics, Acquisitiveness, Dominance, Excellence, Competitiveness, 

Status aspiration and Mastery. 

The factor work ethics comes from the Weberian concept of work 

ethic (Weber, 1904). Other factors were evolved from various other sources 

on Achievement Motivation. A brief description of each factor follows. 

Sometimes Never 



(i) Work Ethics 

It means the desire to study hard and is based on the reinforcement 

in the performance itself. As a motivational attribute, it influences attitude, 

values and behaviour. 

Exar~iple: I like to avoid those lessons which I find digicult to study. 

ii) Persuit of Excellence 

It is defined as a competition with a standard of excellence. It is the 

reward obtained by making the best performance in studies. 

Exnnrple: I find satisfaction in doing work better than nry earlier work even 

i f  I don't outperform others. 

iii) Status Aspiration 

It incorporate the desire to be a dominant member or a leader among 

other students. I t  is reinforcement in climbing the social status hierarchy. 

Exrrnzple: I want others to come to me for clearing their doubts. 

iv) Competitiveness 

It is the Satisfaction obtained while competirzg with others. 

Exanrple: If there is tough competition, my performance will be better. 

v) Acquisitiveness 

This is motivation based on the reinforcement properties of position 

or possession attained by the individual. 



Exanzple: There is continuous eflort behind the success of my 

accomplishment in studies. 

vi) Mastery 

It is the satisfaction obtained when succeeding in the study of 

difhcult matters. 

Exa~rlple: I find satisfaction in studying material which require high 

InteZlec fual ability and skill. 

vii) Dominance 

It includes the desire to lead or to take initiative or to become a 

dominant member of the group. 

Exnnrple: When we plan an activity I would like to direct it myself rather 

than someone else take the lead 

The Scale of Achievement Motivation consists of 50 items both in 

positive and negative. Out of the 50 items, Eight items belong to Work 

Ethics, six items of Pursuit of Excellence, Ten items of Status Aspiration, 

six items of Competitiveness, six items of Acquisitiveness, Four items of 

Mastery and Ten items of Dominance. 

The scale is a three point one demanding responses in the category 

Yes, Undecided and No. For a positive item, a score of two was given to 

the category Yes, score one to the category Undecided and zero to the 

category No. The scoring procedure was reversed for the Negative items - 
zero, one and two for Yes, Undecided and No respectively. Sum of the 

obtained scores for individual items indicate the Achievement Motivation 



score of the subject. The maximum score is 100 and the minimum score is 

zero. The scale of Achievement Motivation, the response sheet and the 

corresponding English version are presented in the Appendices 111, IIIA, 

IIIB and IIIC respectively. 

3.4.3.1. Validity of the Scale 

The scale was modelled after the well known scale, Cassidy - Lynn 

Achievement Motivation Questionnaire (1989). The scale was re-validated 

by the investigator against a popular scale used for many research purpose 

in Kerala viz., The Kerala Scale of Achievement Motivation (Nair, 1980). 

The two scales were administered cm a sample of 50 secondary school 

students and the scores were correlated using Pearson's Product Moment 

Correlation. The validity coefficient is found to be 0.70. 

3.4.3.2. Reliability of the scale 

Reliability of the scale was also re-established by estimating the 

internal consistency of the items. For this purpose Cronbach's reliability 

coefficient alpha was calculated by the investigator using the formula. 

k C var(i) 
a = -- (1 - ----- ) (Cronbach, 1971) 

k-l Var X 

Cronbach's reliability coefficient alpha estimate for the Achievement 

Motivation factors for a representative san~ple of 100 secondary school 

pupils selected at random is presented in Table 3.4. 



TABLE 3.4 

Cronbach's Reliability Coefficient 
alpha for the Achievement Motivation Factors 

The obtained validity and reliability indices of the scale shows that 

this scale is a valid and reliable tool for measuring Achievement 

Motivation of Secondary School Pupils. 

3.4.4. Achievement Test in Biology - A T B (Koya, 2001) 

Alpha Coefficient 

0.71 

0.66 

0.82 

0.64 

0.67 

0.60 

0.68 

i) 

ii) 

iii) 

iv) 

v) 

vi) 

vii) 

Achievement in Biology of the sample was estimated using an 

Achievement Test developed by the investigator (Koya, 2001). The test 

Factor 

Work ethic 

Persuit of Excellence 

Status aspiration 

Competitiveness 

Aquisitiveness 

Mastery 

Dominance 

consist of 40 multiple choice items which can be attempted within a 

maximum time of 40 minutes. 

The procedure followed and technique used in the construction and 

standardisation of Achievement Test in Biology is given in the following. 



Preparation of the Test 

The science curricula of the secondary school in Kerala especially the 

syllabus for standard IX was analysed carefully. Text books, reference 

materials, Question Banks and Question papers and other standardised 

tests of science Achievement were utilised as sources for framing items. 

The special literature used for developing item format are: 

1. Science Education in Nineteen countries - An Empirical study 

(Comber & Keeves, 1973) 

2. Science Teaching and Testing (Nadalsky, 1965). 

3. Preparing Objective Examinations: A Hand book for Teachers 

(Harper & Harper, 1990). 

Based on the objectives of Bloom's (1979) Taxonomy of cognitive 

domain the items were prepared. The objectives considered were 

Knowledge, Comprehension, Application, Analysis, Synthesis and 

Eaa lua tion. The objectives Analysis, Synthesis and Evaluation were 

clubbed and labelled as Higher Objectives. 

Weightage to the Content 

Due weightage was given to the important units in Biology syllabus 

of standard IX in the secondary schools of Kerala. A blue print was 

prepared to ensure the weightage assigned to different objectives and 

content units. Since the items are of multiple choice format, objective 

scoring can be employed which ensure economy of time and effort. 



Blue Print 

The objectives and content areas were scrutinised by the experts in 

the field of test construction and science education. A blue print ensuring 

the content coverage of the test with respect to the weightages given for 

various objectives was prepared. 

Accepting this as a skeleton, the investigator initially pooled 60 

multiple choice items. The item formats of reputed standardised tests in 

science achievement were referred for developing items for the test. The 

prepared items were scrutinized by a team of experts in the field of tests 

construction and evaluation. Some items were deleted and re-edited in the 

light of expert criticism. Thus a draft test comprising 60 items in Biology 

was pooled. These items were arranged objective wise according to 

Bloom's Taxonomy of Cognitive Domain viz., Knowledge, Comprehension, 

Application and Higher Objectives (Analysis, Synthesis and Evaluation). 

The Knowledge items come at the beginning and those of the Higher 

Objectives at the end of the test. Items 1-17 measuring the out-put in 

knowledge level, items 18-35 Comprehension, items 36-50 Application, 

items 51-54 Analysis, items 55-57 Synthesis and items 58-60 Evaluation 

level. The draft test was used as a pilot test for the present study. The blue 

print specdying the weightage to Objectives and content area for the final 

test is presented in Table 3.5. 



TABLE 3.5 

Blue Print of Achievement Test in Biology 

Direction for Test administration, time limit, scoring scheme and 

separate answer sheets were developed in consultation with the experts. 

The conventional procedure for the test construction were strictly followed. 



The draft-test was tried out on a representative sample of 450 

students who have completed the course in standard IX. Students from six 

schools were randomly selected for the pilot testing. 

Item Analysis 

Item analysis was done using the method suggested by Ebel (1972). 

The answer sheets of 450 students were scored. Incomplete answer sheets 

were rejected. For a correct response one score was alloted and for an 

incorrect answer no score was given. 395 answer sheets were obtained for 

analysis. The number was again reduced to 370 by random rejection of 25 

answer sheets to facilitate computational procedures. The answer sheets 

were arranged from highest score to the lowest score to get two extreme 

groups. From this the upper 100 (27 per cent of the total group) answer 

sheets having highest scores and the lower 100 having lowest score were 

selected. 

Adopting the procedure suggested by Ebel (1972) the test was item 

analysed by computing the indices of item diniculty and discrimination 

power. This was done using the following formula. 

U+L 
Index of item difficulty = -- X 100 

2N 



U - L  
Index of Discrimination Power = - X  100 

N 

Where, U = Number of correct responses in the upper group. 

L = Number of correct response in the lower group. 

N = Number of subjects in both the group. 

Items having the difficulty index ranging between 0.60 and 0.40 with 

discrimination power 0.30 and above were readily selected. But few items 

having of difficulty index 0.30 and the discrimination power between 0.20 

and -30 were also chosen so as to comply with the Blue print. 40 items were 

thus selected for including in the final test. All the items were arranged on 

the basis of increasing order of difficulty. A list of the selected items were 

given in the following. 



Achievement Test in Biology - Item Analysis Data 
--- 

* Items selected for the final test. 
D1 - Difficulty Index; DP- Discrimination Power. 



The final test includes items relating to various objectives namely, 

Knowledge, Comprehension, Application and Higher O b j e c t i v ~ .  The 

Objectives - Analysis, Synthesis and Evaluation were grouped together in 

Higher Objectives category. The test comprised of 40 multiple choice items 

in Malayalam with a time span of 40 minutes. A score of one was given to 

the correct answer and zero to wrong answers. Maximum and the 

minimum scores being 40 and zero respectively. The Achievement Test in 

Biology (Draft) and the response sheet are presented in Appendices IV and 

IVA respectively. Achievement Test in Biology (Final), response sheet, 

corresponding English versions and scoring key are presented in 

Appendices, IVB, IVC, IVD, WE and IVF respectively. 

Some of illustrative items are presented in following. 

a) Knowledge 

Name the branch of science dealing with hereditary characteristics? 

A. Biology B. Zoology C. Botany D. Genetics 

b) Comprehension - 

Which is the pigment that gives red colour to the red blood 

corpuscles? 

A. Plasma B. Albumin C. Platelets D. Haemoglobin 



c )  Application 

When marine fishes are included in the diet of a Goiter patient, the 

disease is seen gradually cured. Which of the following elements accounts 

for this? 

A. Sodium B. Cholorine C. Iodine D. Calcium 

d) Higher Objectives 

The ratio of Hydrogen and Oxygen in a chemical compound is 2:l as 

in water. There are 6 carbon atoms, 12 hydrogen atoms and 6 oxygen 

atoms in it. Which of the following is the best conclusion. 

A. It is hydrocarbon B. It is G H12 0 6  carbohydrate 

C. It contains six water molecules D. It is an amino acid 

3.4.4.1. Validity and Reliability of the Test. 

Estimation of the validity of the Achievement Test in Biology was 

done by correlating against the annual examination marks of standard IX 

students in Biology. The correlation coeflicio~t obtained is 0.86. 

The split half reliability. of the test was worked on a representative 

sample of 50 students and the index after correction using Spearman-Brown 

Formula was found to be 0.77. the objective wise inter-correlation with the 



Total Achievement Score was also employed to study the internal 

consistency of the test. The coefficients were reasonably high and the 

correlation matrix for the intercorrelation follows. 

The indices of validity and reliability indicate that the Achievement 

Test has acceptable psychometric properties to measure the Achievement in 

Biology of standard IX students of Secondary schools in Kerala. 

Knowledge 

Comprehension 

Application 

Higher 
objectives 

3.5. SAMPLE FOR THE STUDY 

The study is carried out on a representative sample of 1000 pupils 

studying in class IX of Secondary school of Kerala state. Students of 

standard IX were given preferences on the assumption that these pupils 

form a true representative sample of the Secondary school population 

comprising of standard VIII, IX and X. 

Know- 
ledge 

1.000 

Compreh- 
ension 

0.5036 

1 .OOO 

Applicat- 
ion 

0.4436 

0.4552 

1.000 

Higher 
objectives 

0.2653 

0.3147 

0.3328 

1 .OOO 

Achievement 
in Biology 

(Total) 

0.7888* 

0.8146* 

0.737P 

0.5780* 



3.5.1. SAMPLING TECHNIQUE 

More important than the size is the care with which the sample is 

selected It is advisible to sub divide the population into smaller 

homogenous groups to get more accurate representation. This method 

results in stratified sampling. Therefore, in the present study, the technique 

adopted is proportionate stratified sampling technique. Due 

representations was given to ,the factors like sex, locale, management and 

efficiency of the schools. 

3.5.1.1. Factors Represented in the Sample 

For the present study the investigator considered the following 

factors as strata from which the necessary sample was drawn. 

(i) Gender of tlze szibject 

(ii) Locale of tlze school (R~iral/urbnn) 

(iii) Type of nnnagemen t of school (Govern~nen t,(priuate) 

(iu) Eflciency of sclzool 

(v) Geogrnplzical distribzttion of school 

A description of each strata follows. 

(i) Gender 

It is a well established fact that Instructional efficiency depends on 

the gender of the subject. The environmental conditions and instructional 

pattern may be different in Boys and Girls schools. Hence equal 

consideration to either group is given during selection of the sample (Boys 

and Girls in the ratio M). 



(3) Locale 

It is noted that the location of the schools (Rurawrban) influence the 

students performance to a considerable extend. Though greater propotions 

of the school belongs to Rural areas, greater efficiency is found associated 

with Urban schools. The students of Urban schools hails from socio- 

econonically affluent families, while students of Rural schools mostly 

belongs to socio-economically backward families. Therefore, in the present 

sample, the consideration were given to Rural and Urban in the Ratio 3:2. 

In Kerala state more than sixty per cent of the schools are run by 

private sector. The private school on comparison to government schools are 

found to be more efficient. Due weightage is given to both Private and 

Government in the ratio 21. 

(iv) Instractional Efficiency 

Based on the result of the S.S.L.C. examinations of three preceeding 

Academic years (98-99,99-2000,2000-2001) schools were classified as above 

Average, Average and Below Average. Schools with 60% and above were 

giwn the Above Average Status. Schools with 40-60 per cent results were 

grouped into Average and schools which record 40 per cent and below 

belongs to Below Average group. While selecting the sample equal 

representation were given to all three groups. 



3.5.2. SAMPLE SIZE 

Considering all relevant factors, the size of the sample was initially 

fixed to be 1000. This ideal sample is large enough to serve as adequate 

representation of the population about which the investigator wishes to 

generalize. 

A break up of the initial sample is given in the following. 

Break up of the Initial Sample 

3.6. MODE OF DATA COLLECTION SCORING AND CONSOLIDATION 

OF DATA 

The procedure adopted for data colledion fullows. 

Sex of the 

bys 

Girls 

Total 

MODE OF DATA COLLECT ION 

Once the sample was finalized, the next step was to prepare a list of 

schools. Schools were selected by strictly adhering to the all factors 

mentioned. Before administering the tests, the permission from concerned 

Total 

500 

500 

1000 

Rural Urban 

1000 

Government Government 

56 

56 

112 

Rivate Private 

111 

111 

224 

111 l 222 
j 
4 

111 222 1 
222 

444 

666 334 



Heads were ensured. Two days visit to each school required to conduct the 

tests. At a time the test were conducted on a single division selected 

randomly. Each test took it's own time schedule. 

The students were supplied printed form of test materials and 

response sheets. Prior to the administration of tests, the students were 

requested to read the instructions carefully and the doubts were cleared 

immediately. To the level best, the students were given ideal testing 

conditions. 

3.6.2. SCORING AND CONSOLIDATION OF DATA 

Scoring was done as per the schemes of various tests. The response 

sheets which are not duly filled were excluded. All the obtained data were 

consolidated and recorded for computer processing. 

Though the initial sample is 1000, a number of incomplete response 

sheets were deleted and the size of final sample is reduced to 917. A break- 

up of the finaf sample follows. 

Break up of the Final Sample 

Sexofthe l 

Boys 

Girls 

Total 

Ruraf 

917 1 917 

Government 

98 

108 

206 

l 

Urban 
- -1 Total 

Private 

178 

227 

405 

Government 

57 

51 

108 

611 

Private i 

109 1 442 
I 

89 ' I 475 

198 1 
4 

I 

306 1 
I 

I 



The final sample comprises 917 students from 20 schools belongs to 

four districts of Kerala viz., Calicut, Malappuram, Kannu, and Kasragode. 

The details of the schools and number of students from each school is 

presented in Table 3.6. 

TABLE 3.6 

Details of the Final Sample 

No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Name of school 

C.H.M.K.S. Govt. H.S.S. 
Mattool 

MoothedathHrgh 
School, Thaliparamba 

Puthiyangadi Jama-ath 
H.S. Madai 

Iqbal High School, 
Kanhagad 

N.S.S. Higher 
Secondary 
Schoo1,Alakkode 

Govt. High School, 
Kadannapalli 

Govt. High School, - 

Kunhimangalam 

Chatanchal H.S.S. 
Chattanad 

Rajas H.S. Neelaswaram 

Govt. Higher Sec. 
School, Vellur 

M.K.S.H.S., Kuttamath 

Locale 
(Rurav 
Urban) 

R 

U 

R 

U 

R 

R 

R 

R 

R 

U 

R 

Manage- 
men* 

Private) 

Govt. 

M. 

Pvt. 

Pvt. 

Pvt. 

Govt. 

Govt. 

Pvt. 

Pvt. 

Govt. 

Pvt. 

Type 
(Boys/Girls/ 
=+E&) 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Boys 

16 

42 

21 

24 

15 

17 

18 

17 

17 

35 

17 

Sex 

Girls 

19 

39 

21 

13 

24 

21 

18 

19 

21 

29 

21 



3.7. STATISTICAL TECHNIQUES USED 

No. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

1 19. 

20. 

The statistical techniques used for Preliminary analysis and Major 

analysis include - Test of Sigdicance of Difference between Means, Three- 

way ANOVA with 3 x 3 ~ 3  factorial design, Scheffe' Test of Post-hoc 

Comparison and Multiple Regression (Step-wise) analysis. A brief 

discussion of each of these follows: 

Name of school 

Farooque Higher Sec. 
School 

V.P.K. High School, 
P m ,  Malappwam 

St. Joseph's High Sec. 
School, Calicut 

Calicut Girls School, 
Calicut 

Chackalakkal High 
School, Calicut 

M.C.C High School, 
Medical College 

Govt. High School 
Koduvally 

S.O.S. High School, 
Arecode 

KunnamangalamHigh 
School, Calicut 

TOTAL 

Locale 
(RUTa]/ 
urban) 

R 

R 

U 

U 

R 

U 

R 

R 

R 

Manage- 
ment 

(Govt' 
Private) 

Pvt. 

Pvt. 

Pvt. 

Pvt. 

Pvt. 

Govt. 

Govt. 

Pvt. 

Pvt. 

Type 
(Boys/Girls/ 

CO-Edn) 

Co.Edn. 

Co.Edn. 

Boys 

Girls 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Girls 

Boys 

25 

19 

43 

- 

23 

22 

47 

24 

- 

442 

917 

Sex 

Girls 

25 

20 

- 

37 

19 

22 

50 

19 

38 

475 



3.7.1. TEST OF SIGNIE?CANCE OF DIFFERENCE BETWEEN MEANS 

It is used to identify the gender difference among Independent and 

Dependent variables. The Boys and Girls may show difference in Learning 

Style (Component wise and Total score), Approaches to Studying 

(Conlponent wise and Total score), Achievement Motivation (Total score) 

and Achievement in Biology (Objective wise and Total score). To iden* 

this difference, means of Independent and Dependent variables obtained 

for Boys and Girls were subjected to two-tailed test of significance of 

difference. Test of Sigmficance of Difference between Means is also used to 

study the difference in Styles and Approaches between the High and Low 

achievers in secondary school Biology. 

3.7.2. THREE WAY ANALYSE OF VARIANCE (ANOVA) 

Three-way analysis of variance (ANOVA) was used with 3 ~ 3 x 3  

factorial design to determine the main and intwaction effects of the select 

Independent Variables on Dependent Variables. 

Analysis of variance employing three lqdependent Variables 

involving three-way classification is the Three-way ANOVA, which 

involves R levels of one factor, C levels of second factor and L levels of a 

third factor, the number of treatment combinations RCL. 

Three levels of Learning Style (Highly Preferred, Moderately 

Preferred and Less Preferred), three levels of Approaches to Studying 

(Highly Desirable, Moderately Desirable and Less Desirable Approaches to 

Studying) and three levels of Achievement Motivation (Ibgh, Average and 

Low Achievement Motivation) are adopted for the 3x3~3  facturia2 design 



ANOVA was employed separately for Achievement in Biology Total 

score and Objective wise scores such as Knowledge, Comprehension, 

Application, and Higher Objectives (Analysis, Synthesis and Evaluation 

clubbed) for the Total sample and the sub samples based on the Gender, 

Locale and Management. A model of Three-way ANOVA follows in Table 

TABLE 3.7 

Three-way Model ANOVA 

3.7.3. SCHEFFE' TEST OF POST-HOC3 COMPARISON 

Analysis of variance was followed by Post-hoc Comparison between 

the pairs of different levels of select Independent Variables on the means of 

Achievement in Biology (Objective wise and Total score). This will be 

attempted for the Independent Variables which yielded sigruficant F-ratios 

in the Three-way ANOVA. 

SSA = nbc Ciai2 

S S b  = net CiPi2 

SS, = nbt Ckxk2 
SA+B = nc Zij (ap)i12 
SA+C =nb Cik (ax2)ik 
SSB+C = nb xjk (px)jk2 

%A+B+C = a i j k  (aPx)ij2 
%ERROR = C i j ~  (~ijkl - Lilk? 

A 
B 
C 

A*B 
A*C 
B*C 

A*B*C 
error 

For this purpose, Scheffe's Test for Post-hoc Comparison was applied 

to compare the relevant categories of the Independent Variables in relation 

to the mean score on Achiatment in Biology (Objective wise and Total 

a - l  
b - l  
a - l  

(a-1) (W 
(a-l) c71) 
(b-1) (C-1) 

(a-1) @l) (C-1) 
abc (n-l) 



score). This was employed separately for Total sample and sub samples 

based on gender, locale and type of management. 

The F-ratio between pairs of means is calculated using the within 

group variance. The values of F were compared with value of F' at the 0.05 

level and 0.01 level. A s i w c a n t  difference between the pairs of means is 

judged at the required levels only when the value of F is equal to or greater 

than F' fFerguson, 1976). 

3.7.4. CLASSIFICATION SCHEMES 

Classification of Independent Variables viz., Learning Style, 

Approaches to Studying and Achievement Motivation into different levels 

using Three-way ANOVA is based on the following formula. 

Mean + 1SD 

Three levels of Learning Style identified are : Highly Preferred 

Leaming Style Q3PT.S); Moderately Preferred Learning Style (MPLS) and 

Less Preferred Learning Style (LPLS) . 

Three levels of Approaches to Studying include Highly Desirable 

Approaches to Studying @AS), Moderately Desirable Approaches to 

Studying (MDAS) and Less Desirable Approaches to Studying (LD AS). 

Three levels of Achievement Motivation include High Achievement 

Motivation 0, Average Achievement Motivation (AAM) and Low 

Achievement Motivation (LAM). 

Based on the scores of the Independent Variables, each subject's 

position was identified in the following 27combination.s stated as follows. 



Highly Preferred Learning Style with High Achievement Motivation 

and Highly Desirable Approaches to Studying. 

Highly Preferred Learning Style with Average Achievement 

Motivation and Highly Desirable Approaches to Studying. 

Highly Preferred Learning Style with Low Achievement Motivation 

and Highly Desirable Approaches to Studying. 

Moderately Preferred Learning Style with High Achievement 

Motivation and Highly Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Average Achievement 

Motivation and Highly Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Low Achievement 

Motivation and Highly Desirable Approaches to Studying. 

Less Preferred Learning Style with High Achievement Motivation 

and Highly Desirable Approaches to Studying. 

Less Preferred Learning Style with Average Achievement Motivation 

and Highly Desirable Approaches to Studying. 

Less Preferred Learning Style with Low Achievement Motivation and 

Highly Desirable Approaches to Studying. 

Highly Preferred Learning Style with High Achievement Motivation 

and Moderately Desirable Approaches to Studying. 

Highly Preferred Learning Style with Average Achievement 

Motivation and Moderately Desirable Approaches to Studying. 

Highly Preferred Learning Style with Low Achievement Motivation 

and Moderatelv Desirable Approaches to Studying. 



Moderately Preferred Learning Style with High Achievement 

Motivation and Moderately Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Average Achievement 

Motivation and Moderately Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Low Achievement 

Motivation and Moderately Desirable Approaches to Studying. 

Less Preferred Learning Style with High Achievement Motivation 

and Moderately Desirable Approaches to Studying. 

Less Preferred Learning Style with Average Achievement 

Motivation and Moderately Desirable Approaches to Studying. 

Less Preferred Learning Style with Low Achievement Motivation and 

Moderately Desirable Approaches to Studying. 

Highly Preferred Learning Style with High Achievement Motivation 

and Less Desirable Approaches to Studying. 

Highly Preferred Learning Style with Average Achievement 

Motivation and Less Desirable Approaches to Studying. 

Highly Preferred Learning Style with Low Achievement Motivation 

and Less Desirable Approaches to Studying. 

Moderately Preferred Learning Style with High Achievement 

Motivation and Less Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Average Achievement 

Motivation and Less Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Low Achievement 

Motivation and Less Desirable Approaches to Studying. 



25. Less Preferred Leaming Style with High Achievement Motivation 

and Less Desirable Approaches to Studying. 

26. Less Preferred Leaming Style with Average Achievement Motivation 

and Less Desirable Approaches to Studying. 

27. Less Preferred Learning Style with Low Achievement Motivation and 

Less Desirable Approaches to Studying. 

3.7.5. MULTIPLE REGRESSION ANALYSIS - STEP WISE 

Multiple Regression is a statistical device used for analysing the 

collective and separate contributions of two or more Independent Variables 

(Xi) to the variation of a Dependent Variable 0. It can be used to check 

whether certain variables are caused or preceded by others to derive a 

functional relationship between the two sets. 

This statistical technique helps to predict a criterion or Dependent 

Variable from a set of predictor or Independent Variables (Tacq, 1997). The 

predictor variables are entered one by one to find out the influence of each 

variable in predicting the criterion variable. First, the Predictor Variable 

having the highest correlation with the criterion variable is entered and 

then calculate the measures like F, R, R', adjusted R2, Partial Regression 

Coefficients B, the Intercept Bo, Beta weights and Sigdicance of t etc. 

Using the F value obtained, it is possible to check whether the 

regressor (predictor variable entered) is sigruficant or not. If the F-value 

exceeds the tabled value of F for a particular level of sigruficance for 

appropriate degree of freedom, the regressor is sigruficant. The investigator 

can then prepare the equation to the regression line using these quantities. 



In step I1 the Predictor Variable having the next largest correlation is 

entered. If the percentage variance contributed by the two variables is 

considerably higher than the percentage variance contributed by the first 

variable, then it can be assumed that this variable is also a sigruficant 

predictor. Along with this, the equation to the regression line and R can be 

calculated from the regression weights computed. If the R also has 

increased considerably from the previous R, this is an evidence that the 

Predictor Variable second entered is also sigruficant in predicting the 

criterion variable. 

The general regression equation for any number of variables is given 

as follows: 

Y -  Dependent Variable 

X - Independent Variable 

Y' = B ~ + B I X ~ + B ~ X ~ + B & + . . . . . B K X K  

Bo - The slope (intercept), the value of Y when XI is equal to zero 

B1 - Regression coefficient for the Independent Variable XI - The 

change in Y per unit increase in XI 

XI - First Predictor Variable 

B ~ X Z  - Coefficient and variable for the second Predictor Variable X' 

BKXK - Coefficient and variable for the 'Kh' Predictor Variable - XK. 

To determine the predictive strength of the relationship we have to 

compute a static referred to as Multiple R. This static is just the Pearsons 

correlation (r) between the subjects real Y score and the Y' (predictive) 

based on the equation Y' = Bo + XIBI + X2B2 . -. XKBK. Thus 

Multiple R = ryryV 



If the R is high, then the equation predicts the real scores well. 

Multiple Regression analysis will throw light upon the following issues: 

1. Does the equation right? 

2 What variable should there be in the equation? 

3. How should test them? 

4. How good is the equation? 

Objectives of the Technique 

1. To look for a function YI = &, + BIXI + B2X2 .... +BKXK which 

represents the linear relationship between XI and Y better than 

among other equations. This comes down to the calculation of 

Regression Coefficient B1 and the intercept Bo. 

2. To investigate the magnitude of relationship between XI and Y and to 

predict which part of the variance of Y is explained by the variance of 

XI. This comes down to the calculation of the correlation coefficient 

r,! and its square r+ respectively. 

3. To investigate whether the relationship between XI and Y that is 

found in the sample can be generalised to the population. This comes 

down to the application of a sigrufrcance test of the relationship. 

1. Calculation of the Standardised Partial Regression coefficient P & 



- - 
X, Y - Mean values of XI and YI 

Standard deviation is made equal to 1. Beta weights are most 

suitable to determine the relative importance of the predictors XI and X2. 

Beta must not be greater than 1. 

If Beta greater than 1 is obtained, the reason is an excessively strong 

association between the causal factors XI and X2 (Multicollinearity). 

Tolerance is used for dealing multicollinearity. When multicollinearity 

measured, tolerance will decrease, hence standard error will become 

greater, so that precision becomes smaller. 

2. Strength of Association of the Relationship and the Explained 

Variance 

R = the linear association between Y on the one hand and X1 and X2 

on the other, by means of the multiple correlation coefficient R and the 

square of R is the multiple determination and represents the proportion of 

explained variance. 

t-tests for the sigruficance of Bo, B1 and B2 terms are used to determine 

whether the term is to be included in the equation. If the term is not 

statistically sigruficant then it really should not be used in the equation, 

despite its numerical value. 

3.8. SUMMARY OF METHODOLOGY 

The methodology used in the present research programme is 

summarised in the following Flowchart for clarity and easy reference. 



Flow Chart Showing the Summary of Methodology 

VARIABLES '-4 
I Independent Variables I Dependent Variables 

I 

Achievement in Biology 
Four Objective wise scores and a 

l * + + 1. 

TOOLS 

Learning Style Approaches to Studying Scale of Achievement Achievement Test in *&&*l 

SAMPLE 
Standard IX Students 

N =917 

DATA COLLECTION 
Administration of Tools 

r SCORING AND CONSOLIDATION I 

I DATA ANALYSIS I 

+ 
RESULTS & INTERPRETATIONS 

I 

Scheffe Test of 
Post-hoc Comparison 

Multiple 
Regression Analysis 

I I 
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' T 3 
E M E T H O D O L O G Y  

T his chapter deals with the techniques and methods adopted to 

complete the procedure of investigation. A master plan is 

prepared beforehand to carry out the investigation in a scientific manner. It 

helped the investigator to utilize time and effort in an economic way. In 

this chapter the details of the methodology adopted during the different 

phases of investigation is explained in the order of hierarchy. 

VARIABLES 

OBJECTIVES 

HYPOTHESES 

TOOLS USED FOR MEASUREMENT 

SAMPLE FOR THE STUDY 

MODE OF DATA COLLECTION SCORING AND CONSOLIDA- 

TION OF DATA 

STATISTICAL TECHNIQUES USED 

SUMMARY OF METHODOLOGY 

A detailed description of each of these follows. 

3.1. VARIABLES 

The study is intended to explain the main and interaction effects of 

Learning Style, Approaches to  Studying and Achievement Motivation on 

Achievement in Biology of Seconda y school pupils. The main focus is to 

unveil whether there is any variation in Achievement in Biology of 

Secondary school pupils attributable to variation in their Learning Style, 



Approaches to Studying and Achievement Motivation. Further, the study 

explores to predict the Achievement in Biology from a set of three predictor 

variables viz., Learning Style, Approaches to Studying and Achievement 

Motivation. 

For the present study Learning Style, Approaches to Studying and 

Achievement Motivation are treated as Independent Variables. 

Achievement in Biology (Total score and four Objective wise scores) are the 

Dependent variables. 

The variables for this study have been selected on the basis of the 

following rationale. 

3.1 .l. SELECTION OF VARIABLES 

First of all the investigator made an attempt to identtfy the variables 

or factors which exercise substantial influence on Achievement. The 

variables related were located by reviewing the research studies conducted 

abroad and India. The selection of any variable as Independent Variables 

was based on the hypothesis that the variable might be related to student 

performance and Achievement. Moreover, it could be used as predictor of 

Achievement. An analysis of the research studies helped to categorise the 

variables as follows. 

3.1.1.1. Cognitive Variables 

Cognitive variables include Intelligence and information processing 

abilities like Spatial Ability, Numerical Ability, Critical thinking, Verbal 

Reasoning and Cognitive Style and the like. The studies show that these 
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variables individually or in combination influence the Achievement of 

pupils. 

3.1.1.2. Personality Variables -. 

Personality variables include factors of non-cowye  pnvffect ive 
\b.. 

nature. This category include variables such as A&de, ' Interest, 

Achievement Motivation, Adjustment, Anxiety, Neuroticism and the like. 

There is ample research evidence showing relationship between these 

variables and Science Achievement. 

3.1.1.3. Instructional Methods and Infra-structural Facilities 

This include variables such as Methods of Teaching, Instructional 

Effectiveness, Evaluation Procedure, Classroom Climate, use of Audio- 

Visual materials and Text Book, Size of Classroom etc. A number of studies 

support the relation between these variables and achievement. 

3.1.1.4. Cultural Variables 

T h  include variables of social and familial origin. Parental 

Education, Profession and Income, Previous Social and Educational 

Experience, Family Integration, Rejection/Acceptance, Autocracy/ 

Democraal with family etc., comes under this category. 

3.1.1.5. Student Specific Variables 

Variables such as Study Habits, Approaches to Learning, Learning 

Style, Learning Strategies etc. are included in this category. Since these 

variables are relatively new, the empirical evidence showing the 



relationship with achievement is not very clear. Inconsistent relationships 

were reported by previous researchers. 

3.1.2. CRITERIA USED FOR SELECTION OF VARIABLES 

From the pool of variables listed earlier the investigator selected few 

variables which are most relevant to student learning. The specific 

variables are selected based on the following criteria. 

(i) Make sure that the factors fall under student specific variable and 

personality domain. 

(ii) High degree of influence is shown by the selected factors with 

Achievement. 

(iii) The factors selected can be objectively measured. 

(iv) Standardised tests are readily available or could be developed to 

assess the variables. 

Keeping these criteria the Independent Variables were selected. They 

are the following. 

3.1.2.1. Independent Variables 

The Independent Variables selected are: 

a. Learning Style (Four Component wise and Total score) 

They are: Environmental, Emotional, Sociological, Physical and 

karning Style (Total) 



b. Approaches to Studying (Four Orientations and Total score) 

They are : Meaning Orientation, Reproducing Orientation, Achieving 

Orientation, Non-Academic Orientation and Approaches to Studying 

(Total). 

c Achievement Motivation (Total score only) 

3.1.2.2. Dependent Variables 

Achievement in Biology is treated as Dependent Variables (four 

Objective wise score and a Total score). Specific Dependent variables are, 

Achievement in the Objectives : Knowledge, Comprehension, Application, 

Higher Objectives and Achievement in Biology (Total). 

3.2. OB JECTNES 

The objectives formulated for the presented study are described in 

this part. 

3.2.1. To study whether there exists significant gender difference in 

Learning Style (Component wise and Total score) for the Total 

sample and Sub samples based on Locale and Type of management 

of school. 

3.2.2. To study whether there exists signifcant gender difference in 

Approaches to Studying (Component wise and Total score) for the 

Total sample and Sub samples based on Locale and Type of 

management of school. 



3.2.3. To study whether there exists significant gender dinerence in 

Achievement Motivation ( Total score) for the Total sample and Sub 

samples based on Locale and Type of management of school. 

3.2.4. To study whether there exists significant gender diflerme in 

Achievement in Biology (Objective wise and Total score) for the Total 

sample and Sub samples based on Locale and Type of management 

of school. 

3.2.5. To study the main and interaction e#ects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for the Total sample. 

3.2.6. To study the main and interaction eflects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Boys. 

3.2.7. To study the main and interaction eflects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Girls. 

3.2.8. To study the main and interaction egects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Rural sample. 



3.2.9. To study the main and interaction eflects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Urban sample. 

3.2.10.To study the main and interaction eflects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Government sample. 

3.2.11.To study the main aftd interaction effects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Private sample. 

3.2.12 To find out the best predictor of Achievement in Biology from the 

set of three Independent Variables viz., Learning Style, Approaches 

to Studying and Achievement Motivation. 

3.2.13.To study whether there exist significant diflerence in Learning Style 

and Approaches to Studying between the High and Low achievers in 

Secondary school Biology. 

3.3. HYPOTHESES 

The hypotheses set for the present study follows. 

3.3.1. There will be significant gender difference in Learning Style 

(Con~ponent wise and Total score) for the Total sample and Sub 

samples based on Locale and Type of management of school. 



3.3.2. There will be significant gender difference in Approaches to 

Studying (Component wise and Total score) for the Total sample and 

Sub samples based on Locale and Type of management of school. 

3.3.3. There will be significant gender difference in Achievement 

Motivation (Total score) for the Total sample and Sub samples based 

on Locale and Type of management of school. 

3.3.4. There will be significant gender difference in Achievement in 

Biology (Objective wise and Total score) for the Total sample and Sub 

samples based m Locale and Type of management of school. 

3.3.5. The main and interaction eflects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for the Total sample. 

3.3.6. The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Boys. 

3.3.7. The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Girls. 

3.3.8. The main and interaction efeects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 



(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Rural sample. 

3.3.9. The main and interaction effects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Urban sample. 

3.3.10.The main and interaction egects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

significant for Government sample. 

3.3.11.The main and interaction egects of Learning Style, Approaches to 

Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

significant for Private sample. 

3.3.12.Achievement in Biology can be predicted using the set of three 

Independent Variables viz., Learning Style, Approaches to Studying 

and Achievement Motivation. 

3.3.13.There will be significant difference in Learning Style and Approaches 

to Studying between the High and Low achievers in Secondary 

school Biology. 



3.4. TOOLS USED FOR MEASUREMENT 

In the present study the three Independent Variables and Dependent 

Variables were measured using standardised tools of proven psychometric 

properties. A brief description of the tools follows. 

3.4.1. LEARNING STYLE INVENTORY - LSI (Kumar, et d., 1996) 

Learning Style of Secondary school pupils was measured through 

Learning Style Inventory (LSI) constructed and standardised by Kumar et 

al. (1996). This Learning Style Inventory is constructed on the theoretical 

framework of Dunn and Dunn Model of Learning Style (Dunn, et. d., 1989), 

which depicts the Learning Style as multidimensional rather than bipolar 

(Harvey, 1994). 

Five style areas viz., Environmental, Emotional, Sociological and 

Physical characterises the Inventory. Psychological style area is dropped 

owing to the fact that it is not tapped objectively through the items of the 

inventory. 

A style area include a cluster of style elements. These are learner 

preferences to the factors in the learning situations. A self explanatory 

sketch of the style area and style elements follows in Table 3.1. 



TABLE 3.1 

Style Areas and Style Elements of Learning Style Inventory 

Style area 

Ihv~r~nment  

Emotional 

Sociological 

Physical 

Style element 
1. Noise Level 

2. Light 

3. Temperature 

4. Design 

5. Motivation 

6. Persistence 

7. Responsibility 

8. Structure 
9. Peers 

10. Authority 

11. Several Ways 

12. Auditory 

13. Visual 

14. T d e  

15. Kinesthetic 

16. Intake 

17. Evening/Morning 

18. Late Morning 
19. Afternoon 

20. Mobility 

Preference for 
1. Sound vs. quiet 

2. Bright vs. dim light 

3. Warm VS. cool environment 

4. Informal(sofa, floor) vs. formal 
(table, chair) seating arrangement 

5. Desire to achieve 

6. Engaging in a task until complete or 
'take breaks' 

7. Conforming to expectations 

8. Specific direction vs. latitude 
9. Learning alone vs. with others 

(pairs, groups) 
10. Directions from 'expert' 

11. Variety of methodologies and/or 
ability to cope with same 

12. Learning by listening/ hearing 

13. Learning by watching/reading 
14. Learning by hand-on e.g. note 

taking 
15. Learning by active involvement e.g. 

direct experience 
16. Eating, drinking to help 

concentration 
17. Learning in the evenhg vs. morning 

18. Learning in the late morning 
19. Learning in the afternoon 

20. 'Taking breaks' vs. able to sit stiU for 
long periods. 



The Learning Style Inventory comprised of 45 items which is 

supposed to be answered within a time span of 25 minutes. Out of the total 

45 items 31 items are positive while the remaining 16 being negative. The 

items required the pupils to respond on a three point scale as Always, 

Sometimes and Never. For a positive item in the Inventory a score of two 

was given to the response category - Always , One to the category 

Sometimes and Zero to the category Never. The scheme was reversed for 

the negative items. Scores of Zero, One, and two for Always, Sometimes 

and Never respectively. All items are in Malayalam with a maximum score 

of 90 and a minimum score of zero. The Learning Style Inventory, the 

response sheet and the corresponding English version are presented in 

Appendices I, IA, IB and IC respectively. 

3.4.1.1. Validity 

The Learning Style Inventory was revalidated by the investigator. 

Validity of the test was established through Pearson's Product Moment 

Correlation by correlating the scores on Learning Style inventory against 

those on Science Studying Approach Inventory as an external criteria. The 

two scales were administered on a sample of 50 secondary school students. 

Th corresponding index obtained was 0.62. 

3.4.1.2. Reliability 

Reliability was re-established through test-retest method gave the 

reliability index 0.64. It was worked out on a representative sample of 50 

students. Two consecutive testing had an interval of three weeks between 

them. Eventhough, the test constructors had maintained the specified time 



limit, the work of Dunn (1991) reported that Learning Style is largely 

resistant to Change. 

Inter-correlations among the scores of four style areas and with the 

total Learning Style score (Total sample) were employed to study the 

internal consistency of the Inventory. The correlation matrix is presented in 

the following. 

The validity and reliability indices of the Inventory shows that the 

inventory has successfully proven the criteria of a standardised test. 

Correlations 

Environmental 

Emotional 

Sociological 

For an immediate reference, some of the illustrative items are 

presented. 

a) Style area Environmental 

* P< 0.01 

Environmental 

Styleelement : Noise level 

I am not disturbed by any sound in utmost concentration 

Emotional 

0.139 

I Always / Sometimes / Never 

Sociological 

0.088 

0.143 

Physical 

0.155 

.0217 

0.144 

Total 

.557* 

.607* 

.487* 

.726* 
I 



b) Style area Emotional 

Style element : Structure 

Often, I succeed in rising up to the expectations of my parent 

regarding my studies. 

c) Style area Sociological 

r 
Always 

Style element : Authority 

I like to study in a way which is different from that of my peers. 

Sometimes Never 

d) Style area Physical 

Always 

Style element : Mobility 

The short recesses during the study time boost up my enthusiasm to 

Sometimes 

learn. 

Never 

3.4.2. APPROACHES TO STUDYING INVENTORY - AS1 (Kumar & Koya, 

2001) 

Always 

The Approaches to Studying Inventory developed and standardised 

by Kumar and Koya (2001) was used to measure the variable, Approaches 

I 

Son~etimes 1 Never 



to Studying. The following steps were adopted in the construction and 

standardisation of the Inventory. 

Planning 

The investigator studied thoroughly the literature on Psychology of 

learning process to get a theoretical footing for the Inventory. Special 

attention was given to those kinds of literature dealing the process of 

learning in pupil's own perspective, because pupils have personal 

conceptions and motives about how their learning might be. To get an 

insight about this aspect, special emphasis was given to the work done by 

Watts (1 81 01,Dewey (l 91 O), Marton and Saljo (1 9761, Fransson (1 9771, 

Sevensson (1973, Entwistle, et al. (1979), Biggs (19791, Entwistle (2981), 

Entwistle (1987) and Biggs (1990). 

The investigator searched for an appropriate inventory to measure 

the Approaches to Studying of the sample selected. Though such 

inventories were available, but were constructed and standardised in the 

foreign context. An AS1 which was prepared in Indian context was also 

found available. But it has a limitation of being subject specific. Thus the 

investigator decided to construct a general Approaches to Studying 

Inventory which is culture free and standardised in Indian context. 

The investigator reviewed a vast amount of literature and inventories 

relating to the Learning Style, Study Processes, Approaches to Studying etc. 

Previous factor analyses of the Approaches to Studying Inventories 

(Schmeck, ef nl., 1977, Entwistle, ef nl., 1979; Entwistle and Ramsden, 1983; 



Biggs, 1987a; Pillai, ef al., 1992) were thoroughly reviewed and studied 

before preparing the new ASI. 

This AS1 was prepared in tune with the Approaches to Studying 

Inventory (Entwistle & Ramsden, 1983) which was a product of research on 

student learning. It included motivations and study methods as well as 

contrasting intention to understand with the intention to reproduce the 

information being processed. This inventory also attempted to measure 

differences in style or kind of learning, as described by Pask (1976) who 

identified two strategies: Comprehension learning and Operation learning; 

and two pathologies; Improvidence and Globetrotting (Pask, 1976). It also 

included the ideas of syllabus-boundness described by Hudson (1968) and 

strategic approach based on responding to contextual cues on what study 

behaviours are most rewarded by assessment system (Entwistle, et al., 

1979). 

Preparation 

The draft form of AS1 developed comprised of four component scales 

with four sub scales each. The details of scales and subscales that constitute 

the AS1 are given in Table 3.2. 



TABLE 3.2 

Scales and Sub-scales of Approaches to Studying Inventory 

Meaning Orientation 

Scales 

Deep approach 
Inter relating ideas 
Use of evidence 

Subscales 

l I Intrinsic motivation l 

Reproducing Orientation 

Surface approach 
Syllabus-boundness 
Fear of failure 
Extrinsic motivation 

Strategic approach 

Achieving Orientation 

As per Table 3.2 the four component scales and their sub scales are 

the following. 

Disorganised study method 
Negative attitude to studying 

Non Academic Orientation 

l .  Meaning Orientation: It involves an intention to understand and 

give meaning and focussing on relations between parts of subject 

matter, the author's message in association with the evidence used to 

support it. The subscales of Meaning Orientation are: 

Achievement motivation 

Comprehension learning 
Operation learning 
Globetrotting 
Improvidence 

a, Deep Appoachz- In deep approach the learner involves 

in active questioning while learning. 



b. Inter Relating ideas:- Here the learner is trying to relate 

the content matter with other parts of the course. 

c. Use of Evidence:- The learner uses evidence while 

concluding a learning material. 

d. Intrinsic Motivation=- Here the learner is involved in 

active learning for learner's own sake. 

2. Reproducing Orientation: It involves minimalist engagement with 

the task, focussing on memorising or applying procedures 

unreflectively. The learner sees school learning as a mean towards 

some other end, such as obtaining a better job or just keeping out of 

trouble. The strategy is thus limited to the target of essentials and 

reproducing through rote learning. Its subscales are - 

(a) Surface Approach:- The learner is preoccupied with 

memorisation for reproducing it when the need arises. 

(b) Syllabus Boundness:- The learning process is centred 

around the syllabus and the learner is relying on staff to 

define the learning tasks. 

(C) Fear of Failure- The learner shows pessimism and 

anxiety about academic outcomes and the learning is 

guided by the goal of avoiding a failure. 

(d) Extrinsic Motivation:- The student is interested in 

courses and studies for the qualifications and benefits 

they offer. 



3. AchievingOrienfation=- This is related to the competitive form of 

motivation called need for achievement (n'ach) or hope for success. 

It's related strategies are organising time, working space and syllabus 

coverage in most efficient way. It's subscales are:- 

(a) Strategic Approach:- h this subscale learners are aware 

of implications of academic demands made by staff. 

(b) Disorganised Study Method:- In this learning strategy 

learners are unable to work regularly and effectively. 

(c) Negative Attitude to Studying:- Pupils show a negative 

attitude to studying by lack of interest in content matter 

and in the application. 

(d) Achievement Motivation:- Learners are showing 

confidence and highly competitive. 

4. Non Academic Orientatiorc- It involves broad strategies of Learning 

with logical sequences and overreliance on details. The techniques 

adopted for learning are ineffective and weak to achieve higher level 

of understanding. It's subscales are:- 

(a) Comprehension Learning:- The learners are ready to 

map out subject area and think divergently. 

(b) Operation Learning- While learning the learners 

emphasize on facts and logical analysis. 

(c) Globetrottins- The learners show a tendency to jump 

into conclusion without adequate factual basis. 



(d) Improvidence:- It is a learning pathology characterised 

by overreliance on details and failure to develop overall 

understanding. 

The investigator initially pooled 112 items falling equally in to the 

respective Approaches to Studying component Scales and Subscales. Each 

subscale consisted of seven items. Utmost care was taken to make the items 

clear, precise and comprehensive to the construct measured. Items were 

prepared by abiding to the rules of Attitude Scale Construction (Edwards, 

1969). Four items from each subscale were selected and subjected to expert 

judgement. Based on the advice, some items were deleted and others 

modified. The draft form of AS1 then comprised of 64 items. 

Try out 

The draft inventory was administered on a sample of 400 secondary 

school pupils who were randomly selected. Adequate weightage was given 

to each strata of sample like Sex, Locale and Type of Management of the 

schools. As per the instructions in the draft ASI, the pupils were required 

to respond on a three point scale as Always, Sometimes and Never. For a 

positive item in the inventory a score of two was given to the response 

Always, one to the response sometimes and zero to the response Never. 

For negative items the scoring scheme was reversed. All the items were 

presented in Malayalam with a maximum score of 128 and a minimum 

score of zero. The time required for the conlpletion of all the items was 

found to be 35 minutes. 



Item Analysis 

For item analysis 400 response sheets, completed in all respects were 

selected. When the incomplete response sheets were rejected the number 

for item analysis reduced to 380. The item analysis was carried out using 

the method suggested by Edwards (1969). In order to facilitate 

computational procedures, 370 sheets out of 380 were randomly drawn and 

arranged in the descending order of scores. The upper 100 sheets (27%) and 

lower 100 sheets (27%) were treated as high and low groups respectively. 

Under each group, for each item, the number of pupils making 

response to Always, sometimes and Never were found out and presented 

in the form of a frequency table. Then the t-value for each item was 

calculated to find out the discriminating power. The t-value showed the 

extent to which the high group and the low group are differentiated on a 

given item in the inventory. 

The following formula was used to calculate the t value. 

where 



and ~ ( X L  - F L ) ~  = C X L ~  - ----- 
n 

- 
XH = The mean score on a given item for the high group 
- 
XL = The mean score on the same item for the low group. 

XH = Score of high group 

XL = Score of low group 

n - - number of cases 

Those items exceeding a t value of 1.88 were selected for the final 

inventory. The t values of items and the items selected are given in Table 

TABLE 3.3 

Details of Item Analysis of Approaches to Studying Inventory 

Negative 3.90 Rejected 
Deep Approach Positive 

4.49 Selected 
Negative 8.05 Selected 

Item Number 

1. 

Use of Evidence 

contd.. . .. 

Scales Sub scales Positive1 
Negative 
Positive 

t-value 

1.41 

Items Selected1 
Rejected 
Rejected 





The Final Approaches to Studying Inventory was thus comprised of 

32 items of which 17 are positive and 15 are negative. Each scale contained 

eight items, with tzvo items each from each sub scale. The tkne required to 

respond to the AS1 was fixed to be 20 minutes. The inventory had a 

maximum score of 64 and a minimum score of zero. All items were 

presented in Malay alam. 

Validation 

Criterion related validity of the Final AS1 was established through 

Pearson's Product Moment Correlation by correlating the scores obtained 

by AS1 with the scores of Science Studying Approach Inventory - SSAI 

(Pillai, et d., 1992) which was used as a criterion and also meant to measure 

the same on a representative sample of 46 secondary school pupils. The 

validity index obtained was 0.60. Pearson's Product Moment Correlation 

was calculated by the following formula. 

NCXY - CXZY 

Reliability:- The reliability of the Final AS1 was established by the 

split-half method on a representative sample of 46 students. The items in 

the inventory were divided into two equal halves with 16 items each and 

the scores on the first half were correlated with the scores on the second 

half. The reliabilitv index obtained after correcting with Spearmen - Brown 

formula was found to be 0.729. The Spearman - Brown formula used was 

the following. 



Where r,, is the sample estimate of the reliability coefficient and ihh is 

the reliability of a half test. 

Further the intercorrelations among the scores of four scales of 

Approaches to Studying with the Total score of Approaches to Studying 

were employed to study the internal consistency of the test. The 

correlation matrix with their coefficients are given as follows. 

The obtained validity and reliability indices of the AS1 show that the 

inventory is a valid and reliable tool for measuring the approaches to 

Studying of Secondary School Pupils. 

Meaning 
Orientation 

Reproducing 
Orientation 

Achieving 
Orientation 

Non- 
Academic 
Orientation 

The draft inventory of ASI, and the response sheet are presented in 

Appendices I1 and IIA respdvely and the final ASI, the response sheet, 

Meaning 
orientation 

Reproducing 
Orientation 

0.288 

Achieving 
orientation 

0.200 

0.233 

Non- 
Academic 

Orientation 

0.279 

0.345 

0.264 

Total 

0.648"" 

0.714"' 

0.623** 

0.700** 



the English version of final AS1 and the response sheet of English version of 

final AS1 are given in Appendices 113, IIC, IID, and IIE respectively 

Some illustrative items from the Final Inventory are given in the 

following. 

a. Scale :Meaning Orientation 

1. Subscale : Deep Approach 

I conduct practically possible experiments and observations related 

to my lessons. 

a. Scale: Meaning Orientation 

2. Su bscale :Inter-relating Ideas 

Always 

While studying I do not check whether one subject is related with 

any other subject or not. 

Sometimes 

a. Scale : Meaning Orientation 

3. Subscale :Use of Evidence 

Never 

Always 

I evaluate the conclusions on the basis of observations and 

experiences. 

Sometimes 

a. Scale :Meaning Orientation 

4. Su bscale : Intrinsic Motivation 

Never 

Always 

I do the exercises given with the lessons without a direction from my 

teacher. 

Sometimes Never 

Never Always Sometimes 



b. Scale : Reproducing Orientation 

1. Subscale : Su face Approach 

While studying I frequently check whether the learned facts are there 

in my mind or not. 

b. Reproducing Orientation 

2. Subscale : Syllabus boundness 

Always 

I do not have the habit of reading the lessons as directed by the 

teacher. 

Sometimes 

b. Scale : Reproducing Orientation 

3. Subscale : Fear of failure 

Never 

Always 

I am not afraid of examinations. 

Sometimes 

b. Scale : Reproducing Orientation 

4. Subscale : Extrinsic Motivation 

Never 

Always 

I study because of the compulsion of elders. 

Sometimes 

c. Scale : Achieving Orientation 

Never 

1. Subscale : Strategic Approach 

I study for applying the acquired knowledge in real life. 

Never Always Sometimes 

Always Sometimes Never 



c. Scale : Achieving Orientation 

2. Subscale : Disorganised study method 

I do not have the habit of doing homework regularly. 

c. Scale : Achieving Orientation 

Always 

3. Subscale : Negative Attitude to Studying 

I do not feel that studying is a tedious experience. 

Sometimes Never 

c. Scale : Achieving Orientation 

Always 

4. Subscale : Achievement Motivation 

Sometimes 

d. Scale : Non Academic Orientation 

Never 

I take passing the examination as a challenge. 

1. Subscale : Comprehension learning 

Always 

I have the habit of recording the similar concepts in content material 

in a note book. 

Sometimes 

d. Scale : Nor, Academic Orientation 

2. Subscale : Operation Learning 

Never 

Always 
L 

I check the conclusions using empirical evidences. 

Sometimes Never 

Never Always Sometimes 



d. Scale : Non Academic Orientation 

3. Su bscale : Glo betrotting 

d. Scale : Non Academic Orientation 

I arrive at conclusions only after cautious and detailed study. 

4. Su bsca le : Improvidence 

Always 

Before accepting concepts from study materials, I thoroughly check 

every details related to it. 

Sometimes Never 

3.4.3. SCALE OF ACHIEVEMENT MOTIVATION - SAM (Pillai & Kumar, 

1993) 

Always 

The Independent Variable, Achievement Motivation was measured 

using the Scale of Achievement Motivation standardised by Pillai and 

Kumar (1993) in Malayalam modelled after the Achievement Motivation 

Questionnaire (Cassidy & Lynn, 1989). It comprises seven factors viz., 

Work ethics, Acquisitiveness, Dominance, Excellence, Competitiveness, 

Status aspiration and Mastery. 

The factor work ethics comes from the Weberian concept of work 

ethic (Weber, 1904). Other factors were evolved from various other sources 

on Achievement Motivation. A brief description of each factor follows. 

Sometimes Never 



(i) Work Ethics 

It means the desire to study hard and is based on the reinforcement 

in the performance itself. As a motivational attribute, it influences attitude, 

values and behaviour. 

Exar~iple: I like to avoid those lessons which I find digicult to study. 

ii) Persuit of Excellence 

It is defined as a competition with a standard of excellence. It is the 

reward obtained by making the best performance in studies. 

Exnnrple: I find satisfaction in doing work better than nry earlier work even 

i f  I don't outperform others. 

iii) Status Aspiration 

It incorporate the desire to be a dominant member or a leader among 

other students. I t  is reinforcement in climbing the social status hierarchy. 

Exrrnzple: I want others to come to me for clearing their doubts. 

iv) Competitiveness 

It is the Satisfaction obtained while competirzg with others. 

Exanrple: If there is tough competition, my performance will be better. 

v) Acquisitiveness 

This is motivation based on the reinforcement properties of position 

or possession attained by the individual. 



Exanzple: There is continuous eflort behind the success of my 

accomplishment in studies. 

vi) Mastery 

It is the satisfaction obtained when succeeding in the study of 

difhcult matters. 

Exa~rlple: I find satisfaction in studying material which require high 

InteZlec fual ability and skill. 

vii) Dominance 

It includes the desire to lead or to take initiative or to become a 

dominant member of the group. 

Exnnrple: When we plan an activity I would like to direct it myself rather 

than someone else take the lead 

The Scale of Achievement Motivation consists of 50 items both in 

positive and negative. Out of the 50 items, Eight items belong to Work 

Ethics, six items of Pursuit of Excellence, Ten items of Status Aspiration, 

six items of Competitiveness, six items of Acquisitiveness, Four items of 

Mastery and Ten items of Dominance. 

The scale is a three point one demanding responses in the category 

Yes, Undecided and No. For a positive item, a score of two was given to 

the category Yes, score one to the category Undecided and zero to the 

category No. The scoring procedure was reversed for the Negative items - 
zero, one and two for Yes, Undecided and No respectively. Sum of the 

obtained scores for individual items indicate the Achievement Motivation 



score of the subject. The maximum score is 100 and the minimum score is 

zero. The scale of Achievement Motivation, the response sheet and the 

corresponding English version are presented in the Appendices 111, IIIA, 

IIIB and IIIC respectively. 

3.4.3.1. Validity of the Scale 

The scale was modelled after the well known scale, Cassidy - Lynn 

Achievement Motivation Questionnaire (1989). The scale was re-validated 

by the investigator against a popular scale used for many research purpose 

in Kerala viz., The Kerala Scale of Achievement Motivation (Nair, 1980). 

The two scales were administered cm a sample of 50 secondary school 

students and the scores were correlated using Pearson's Product Moment 

Correlation. The validity coefficient is found to be 0.70. 

3.4.3.2. Reliability of the scale 

Reliability of the scale was also re-established by estimating the 

internal consistency of the items. For this purpose Cronbach's reliability 

coefficient alpha was calculated by the investigator using the formula. 

k C var(i) 
a = -- (1 - ----- ) (Cronbach, 1971) 

k-l Var X 

Cronbach's reliability coefficient alpha estimate for the Achievement 

Motivation factors for a representative san~ple of 100 secondary school 

pupils selected at random is presented in Table 3.4. 



TABLE 3.4 

Cronbach's Reliability Coefficient 
alpha for the Achievement Motivation Factors 

The obtained validity and reliability indices of the scale shows that 

this scale is a valid and reliable tool for measuring Achievement 

Motivation of Secondary School Pupils. 

3.4.4. Achievement Test in Biology - A T B (Koya, 2001) 

Alpha Coefficient 

0.71 

0.66 

0.82 

0.64 

0.67 

0.60 

0.68 

i) 

ii) 

iii) 

iv) 

v) 

vi) 

vii) 

Achievement in Biology of the sample was estimated using an 

Achievement Test developed by the investigator (Koya, 2001). The test 

Factor 

Work ethic 

Persuit of Excellence 

Status aspiration 

Competitiveness 

Aquisitiveness 

Mastery 

Dominance 

consist of 40 multiple choice items which can be attempted within a 

maximum time of 40 minutes. 

The procedure followed and technique used in the construction and 

standardisation of Achievement Test in Biology is given in the following. 



Preparation of the Test 

The science curricula of the secondary school in Kerala especially the 

syllabus for standard IX was analysed carefully. Text books, reference 

materials, Question Banks and Question papers and other standardised 

tests of science Achievement were utilised as sources for framing items. 

The special literature used for developing item format are: 

1. Science Education in Nineteen countries - An Empirical study 

(Comber & Keeves, 1973) 

2. Science Teaching and Testing (Nadalsky, 1965). 

3. Preparing Objective Examinations: A Hand book for Teachers 

(Harper & Harper, 1990). 

Based on the objectives of Bloom's (1979) Taxonomy of cognitive 

domain the items were prepared. The objectives considered were 

Knowledge, Comprehension, Application, Analysis, Synthesis and 

Eaa lua tion. The objectives Analysis, Synthesis and Evaluation were 

clubbed and labelled as Higher Objectives. 

Weightage to the Content 

Due weightage was given to the important units in Biology syllabus 

of standard IX in the secondary schools of Kerala. A blue print was 

prepared to ensure the weightage assigned to different objectives and 

content units. Since the items are of multiple choice format, objective 

scoring can be employed which ensure economy of time and effort. 



Blue Print 

The objectives and content areas were scrutinised by the experts in 

the field of test construction and science education. A blue print ensuring 

the content coverage of the test with respect to the weightages given for 

various objectives was prepared. 

Accepting this as a skeleton, the investigator initially pooled 60 

multiple choice items. The item formats of reputed standardised tests in 

science achievement were referred for developing items for the test. The 

prepared items were scrutinized by a team of experts in the field of tests 

construction and evaluation. Some items were deleted and re-edited in the 

light of expert criticism. Thus a draft test comprising 60 items in Biology 

was pooled. These items were arranged objective wise according to 

Bloom's Taxonomy of Cognitive Domain viz., Knowledge, Comprehension, 

Application and Higher Objectives (Analysis, Synthesis and Evaluation). 

The Knowledge items come at the beginning and those of the Higher 

Objectives at the end of the test. Items 1-17 measuring the out-put in 

knowledge level, items 18-35 Comprehension, items 36-50 Application, 

items 51-54 Analysis, items 55-57 Synthesis and items 58-60 Evaluation 

level. The draft test was used as a pilot test for the present study. The blue 

print specdying the weightage to Objectives and content area for the final 

test is presented in Table 3.5. 



TABLE 3.5 

Blue Print of Achievement Test in Biology 

Direction for Test administration, time limit, scoring scheme and 

separate answer sheets were developed in consultation with the experts. 

The conventional procedure for the test construction were strictly followed. 



The draft-test was tried out on a representative sample of 450 

students who have completed the course in standard IX. Students from six 

schools were randomly selected for the pilot testing. 

Item Analysis 

Item analysis was done using the method suggested by Ebel (1972). 

The answer sheets of 450 students were scored. Incomplete answer sheets 

were rejected. For a correct response one score was alloted and for an 

incorrect answer no score was given. 395 answer sheets were obtained for 

analysis. The number was again reduced to 370 by random rejection of 25 

answer sheets to facilitate computational procedures. The answer sheets 

were arranged from highest score to the lowest score to get two extreme 

groups. From this the upper 100 (27 per cent of the total group) answer 

sheets having highest scores and the lower 100 having lowest score were 

selected. 

Adopting the procedure suggested by Ebel (1972) the test was item 

analysed by computing the indices of item diniculty and discrimination 

power. This was done using the following formula. 

U+L 
Index of item difficulty = -- X 100 

2N 



U - L  
Index of Discrimination Power = - X  100 

N 

Where, U = Number of correct responses in the upper group. 

L = Number of correct response in the lower group. 

N = Number of subjects in both the group. 

Items having the difficulty index ranging between 0.60 and 0.40 with 

discrimination power 0.30 and above were readily selected. But few items 

having of difficulty index 0.30 and the discrimination power between 0.20 

and -30 were also chosen so as to comply with the Blue print. 40 items were 

thus selected for including in the final test. All the items were arranged on 

the basis of increasing order of difficulty. A list of the selected items were 

given in the following. 



Achievement Test in Biology - Item Analysis Data 
--- 

* Items selected for the final test. 
D1 - Difficulty Index; DP- Discrimination Power. 



The final test includes items relating to various objectives namely, 

Knowledge, Comprehension, Application and Higher O b j e c t i v ~ .  The 

Objectives - Analysis, Synthesis and Evaluation were grouped together in 

Higher Objectives category. The test comprised of 40 multiple choice items 

in Malayalam with a time span of 40 minutes. A score of one was given to 

the correct answer and zero to wrong answers. Maximum and the 

minimum scores being 40 and zero respectively. The Achievement Test in 

Biology (Draft) and the response sheet are presented in Appendices IV and 

IVA respectively. Achievement Test in Biology (Final), response sheet, 

corresponding English versions and scoring key are presented in 

Appendices, IVB, IVC, IVD, WE and IVF respectively. 

Some of illustrative items are presented in following. 

a) Knowledge 

Name the branch of science dealing with hereditary characteristics? 

A. Biology B. Zoology C. Botany D. Genetics 

b) Comprehension - 

Which is the pigment that gives red colour to the red blood 

corpuscles? 

A. Plasma B. Albumin C. Platelets D. Haemoglobin 



c )  Application 

When marine fishes are included in the diet of a Goiter patient, the 

disease is seen gradually cured. Which of the following elements accounts 

for this? 

A. Sodium B. Cholorine C. Iodine D. Calcium 

d) Higher Objectives 

The ratio of Hydrogen and Oxygen in a chemical compound is 2:l as 

in water. There are 6 carbon atoms, 12 hydrogen atoms and 6 oxygen 

atoms in it. Which of the following is the best conclusion. 

A. It is hydrocarbon B. It is G H12 0 6  carbohydrate 

C. It contains six water molecules D. It is an amino acid 

3.4.4.1. Validity and Reliability of the Test. 

Estimation of the validity of the Achievement Test in Biology was 

done by correlating against the annual examination marks of standard IX 

students in Biology. The correlation coeflicio~t obtained is 0.86. 

The split half reliability. of the test was worked on a representative 

sample of 50 students and the index after correction using Spearman-Brown 

Formula was found to be 0.77. the objective wise inter-correlation with the 



Total Achievement Score was also employed to study the internal 

consistency of the test. The coefficients were reasonably high and the 

correlation matrix for the intercorrelation follows. 

The indices of validity and reliability indicate that the Achievement 

Test has acceptable psychometric properties to measure the Achievement in 

Biology of standard IX students of Secondary schools in Kerala. 

Knowledge 

Comprehension 

Application 

Higher 
objectives 

3.5. SAMPLE FOR THE STUDY 

The study is carried out on a representative sample of 1000 pupils 

studying in class IX of Secondary school of Kerala state. Students of 

standard IX were given preferences on the assumption that these pupils 

form a true representative sample of the Secondary school population 

comprising of standard VIII, IX and X. 

Know- 
ledge 

1.000 

Compreh- 
ension 

0.5036 

1 .OOO 

Applicat- 
ion 

0.4436 

0.4552 

1.000 

Higher 
objectives 

0.2653 

0.3147 

0.3328 

1 .OOO 

Achievement 
in Biology 

(Total) 

0.7888* 

0.8146* 

0.737P 

0.5780* 



3.5.1. SAMPLING TECHNIQUE 

More important than the size is the care with which the sample is 

selected It is advisible to sub divide the population into smaller 

homogenous groups to get more accurate representation. This method 

results in stratified sampling. Therefore, in the present study, the technique 

adopted is proportionate stratified sampling technique. Due 

representations was given to ,the factors like sex, locale, management and 

efficiency of the schools. 

3.5.1.1. Factors Represented in the Sample 

For the present study the investigator considered the following 

factors as strata from which the necessary sample was drawn. 

(i) Gender of tlze szibject 

(ii) Locale of tlze school (R~iral/urbnn) 

(iii) Type of nnnagemen t of school (Govern~nen t,(priuate) 

(iu) Eflciency of sclzool 

(v) Geogrnplzical distribzttion of school 

A description of each strata follows. 

(i) Gender 

It is a well established fact that Instructional efficiency depends on 

the gender of the subject. The environmental conditions and instructional 

pattern may be different in Boys and Girls schools. Hence equal 

consideration to either group is given during selection of the sample (Boys 

and Girls in the ratio M). 



(3) Locale 

It is noted that the location of the schools (Rurawrban) influence the 

students performance to a considerable extend. Though greater propotions 

of the school belongs to Rural areas, greater efficiency is found associated 

with Urban schools. The students of Urban schools hails from socio- 

econonically affluent families, while students of Rural schools mostly 

belongs to socio-economically backward families. Therefore, in the present 

sample, the consideration were given to Rural and Urban in the Ratio 3:2. 

In Kerala state more than sixty per cent of the schools are run by 

private sector. The private school on comparison to government schools are 

found to be more efficient. Due weightage is given to both Private and 

Government in the ratio 21. 

(iv) Instractional Efficiency 

Based on the result of the S.S.L.C. examinations of three preceeding 

Academic years (98-99,99-2000,2000-2001) schools were classified as above 

Average, Average and Below Average. Schools with 60% and above were 

giwn the Above Average Status. Schools with 40-60 per cent results were 

grouped into Average and schools which record 40 per cent and below 

belongs to Below Average group. While selecting the sample equal 

representation were given to all three groups. 



3.5.2. SAMPLE SIZE 

Considering all relevant factors, the size of the sample was initially 

fixed to be 1000. This ideal sample is large enough to serve as adequate 

representation of the population about which the investigator wishes to 

generalize. 

A break up of the initial sample is given in the following. 

Break up of the Initial Sample 

3.6. MODE OF DATA COLLECTION SCORING AND CONSOLIDATION 

OF DATA 

The procedure adopted for data colledion fullows. 

Sex of the 

bys 

Girls 

Total 

MODE OF DATA COLLECT ION 

Once the sample was finalized, the next step was to prepare a list of 

schools. Schools were selected by strictly adhering to the all factors 

mentioned. Before administering the tests, the permission from concerned 

Total 

500 

500 

1000 

Rural Urban 

1000 

Government Government 

56 

56 

112 

Rivate Private 

111 

111 

224 

111 l 222 
j 
4 

111 222 1 
222 

444 

666 334 



Heads were ensured. Two days visit to each school required to conduct the 

tests. At a time the test were conducted on a single division selected 

randomly. Each test took it's own time schedule. 

The students were supplied printed form of test materials and 

response sheets. Prior to the administration of tests, the students were 

requested to read the instructions carefully and the doubts were cleared 

immediately. To the level best, the students were given ideal testing 

conditions. 

3.6.2. SCORING AND CONSOLIDATION OF DATA 

Scoring was done as per the schemes of various tests. The response 

sheets which are not duly filled were excluded. All the obtained data were 

consolidated and recorded for computer processing. 

Though the initial sample is 1000, a number of incomplete response 

sheets were deleted and the size of final sample is reduced to 917. A break- 

up of the finaf sample follows. 

Break up of the Final Sample 

Sexofthe l 

Boys 

Girls 

Total 

Ruraf 

917 1 917 

Government 

98 

108 

206 

l 

Urban 
- -1 Total 

Private 

178 

227 

405 

Government 

57 

51 

108 

611 

Private i 

109 1 442 
I 

89 ' I 475 

198 1 
4 

I 

306 1 
I 

I 



The final sample comprises 917 students from 20 schools belongs to 

four districts of Kerala viz., Calicut, Malappuram, Kannu, and Kasragode. 

The details of the schools and number of students from each school is 

presented in Table 3.6. 

TABLE 3.6 

Details of the Final Sample 

No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Name of school 

C.H.M.K.S. Govt. H.S.S. 
Mattool 

MoothedathHrgh 
School, Thaliparamba 

Puthiyangadi Jama-ath 
H.S. Madai 

Iqbal High School, 
Kanhagad 

N.S.S. Higher 
Secondary 
Schoo1,Alakkode 

Govt. High School, 
Kadannapalli 

Govt. High School, - 

Kunhimangalam 

Chatanchal H.S.S. 
Chattanad 

Rajas H.S. Neelaswaram 

Govt. Higher Sec. 
School, Vellur 

M.K.S.H.S., Kuttamath 

Locale 
(Rurav 
Urban) 

R 

U 

R 

U 

R 

R 

R 

R 

R 

U 

R 

Manage- 
men* 

Private) 

Govt. 

M. 

Pvt. 

Pvt. 

Pvt. 

Govt. 

Govt. 

Pvt. 

Pvt. 

Govt. 

Pvt. 

Type 
(Boys/Girls/ 
=+E&) 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Boys 

16 

42 

21 

24 

15 

17 

18 

17 

17 

35 

17 

Sex 

Girls 

19 

39 

21 

13 

24 

21 

18 

19 

21 

29 

21 



3.7. STATISTICAL TECHNIQUES USED 

No. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

1 19. 

20. 

The statistical techniques used for Preliminary analysis and Major 

analysis include - Test of Sigdicance of Difference between Means, Three- 

way ANOVA with 3 x 3 ~ 3  factorial design, Scheffe' Test of Post-hoc 

Comparison and Multiple Regression (Step-wise) analysis. A brief 

discussion of each of these follows: 

Name of school 

Farooque Higher Sec. 
School 

V.P.K. High School, 
P m ,  Malappwam 

St. Joseph's High Sec. 
School, Calicut 

Calicut Girls School, 
Calicut 

Chackalakkal High 
School, Calicut 

M.C.C High School, 
Medical College 

Govt. High School 
Koduvally 

S.O.S. High School, 
Arecode 

KunnamangalamHigh 
School, Calicut 

TOTAL 

Locale 
(RUTa]/ 
urban) 

R 

R 

U 

U 

R 

U 

R 

R 

R 

Manage- 
ment 

(Govt' 
Private) 

Pvt. 

Pvt. 

Pvt. 

Pvt. 

Pvt. 

Govt. 

Govt. 

Pvt. 

Pvt. 

Type 
(Boys/Girls/ 

CO-Edn) 

Co.Edn. 

Co.Edn. 

Boys 

Girls 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Co.Edn. 

Girls 

Boys 

25 

19 

43 

- 

23 

22 

47 

24 

- 

442 

917 

Sex 

Girls 

25 

20 

- 

37 

19 

22 

50 

19 

38 

475 



3.7.1. TEST OF SIGNIE?CANCE OF DIFFERENCE BETWEEN MEANS 

It is used to identify the gender difference among Independent and 

Dependent variables. The Boys and Girls may show difference in Learning 

Style (Component wise and Total score), Approaches to Studying 

(Conlponent wise and Total score), Achievement Motivation (Total score) 

and Achievement in Biology (Objective wise and Total score). To iden* 

this difference, means of Independent and Dependent variables obtained 

for Boys and Girls were subjected to two-tailed test of significance of 

difference. Test of Sigmficance of Difference between Means is also used to 

study the difference in Styles and Approaches between the High and Low 

achievers in secondary school Biology. 

3.7.2. THREE WAY ANALYSE OF VARIANCE (ANOVA) 

Three-way analysis of variance (ANOVA) was used with 3 ~ 3 x 3  

factorial design to determine the main and intwaction effects of the select 

Independent Variables on Dependent Variables. 

Analysis of variance employing three lqdependent Variables 

involving three-way classification is the Three-way ANOVA, which 

involves R levels of one factor, C levels of second factor and L levels of a 

third factor, the number of treatment combinations RCL. 

Three levels of Learning Style (Highly Preferred, Moderately 

Preferred and Less Preferred), three levels of Approaches to Studying 

(Highly Desirable, Moderately Desirable and Less Desirable Approaches to 

Studying) and three levels of Achievement Motivation (Ibgh, Average and 

Low Achievement Motivation) are adopted for the 3x3~3  facturia2 design 



ANOVA was employed separately for Achievement in Biology Total 

score and Objective wise scores such as Knowledge, Comprehension, 

Application, and Higher Objectives (Analysis, Synthesis and Evaluation 

clubbed) for the Total sample and the sub samples based on the Gender, 

Locale and Management. A model of Three-way ANOVA follows in Table 

TABLE 3.7 

Three-way Model ANOVA 

3.7.3. SCHEFFE' TEST OF POST-HOC3 COMPARISON 

Analysis of variance was followed by Post-hoc Comparison between 

the pairs of different levels of select Independent Variables on the means of 

Achievement in Biology (Objective wise and Total score). This will be 

attempted for the Independent Variables which yielded sigruficant F-ratios 

in the Three-way ANOVA. 

SSA = nbc Ciai2 

S S b  = net CiPi2 

SS, = nbt Ckxk2 
SA+B = nc Zij (ap)i12 
SA+C =nb Cik (ax2)ik 
SSB+C = nb xjk (px)jk2 

%A+B+C = a i j k  (aPx)ij2 
%ERROR = C i j ~  (~ijkl - Lilk? 

A 
B 
C 

A*B 
A*C 
B*C 

A*B*C 
error 

For this purpose, Scheffe's Test for Post-hoc Comparison was applied 

to compare the relevant categories of the Independent Variables in relation 

to the mean score on Achiatment in Biology (Objective wise and Total 

a - l  
b - l  
a - l  

(a-1) (W 
(a-l) c71) 
(b-1) (C-1) 

(a-1) @l) (C-1) 
abc (n-l) 



score). This was employed separately for Total sample and sub samples 

based on gender, locale and type of management. 

The F-ratio between pairs of means is calculated using the within 

group variance. The values of F were compared with value of F' at the 0.05 

level and 0.01 level. A s i w c a n t  difference between the pairs of means is 

judged at the required levels only when the value of F is equal to or greater 

than F' fFerguson, 1976). 

3.7.4. CLASSIFICATION SCHEMES 

Classification of Independent Variables viz., Learning Style, 

Approaches to Studying and Achievement Motivation into different levels 

using Three-way ANOVA is based on the following formula. 

Mean + 1SD 

Three levels of Learning Style identified are : Highly Preferred 

Leaming Style Q3PT.S); Moderately Preferred Learning Style (MPLS) and 

Less Preferred Learning Style (LPLS) . 

Three levels of Approaches to Studying include Highly Desirable 

Approaches to Studying @AS), Moderately Desirable Approaches to 

Studying (MDAS) and Less Desirable Approaches to Studying (LD AS). 

Three levels of Achievement Motivation include High Achievement 

Motivation 0, Average Achievement Motivation (AAM) and Low 

Achievement Motivation (LAM). 

Based on the scores of the Independent Variables, each subject's 

position was identified in the following 27combination.s stated as follows. 



Highly Preferred Learning Style with High Achievement Motivation 

and Highly Desirable Approaches to Studying. 

Highly Preferred Learning Style with Average Achievement 

Motivation and Highly Desirable Approaches to Studying. 

Highly Preferred Learning Style with Low Achievement Motivation 

and Highly Desirable Approaches to Studying. 

Moderately Preferred Learning Style with High Achievement 

Motivation and Highly Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Average Achievement 

Motivation and Highly Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Low Achievement 

Motivation and Highly Desirable Approaches to Studying. 

Less Preferred Learning Style with High Achievement Motivation 

and Highly Desirable Approaches to Studying. 

Less Preferred Learning Style with Average Achievement Motivation 

and Highly Desirable Approaches to Studying. 

Less Preferred Learning Style with Low Achievement Motivation and 

Highly Desirable Approaches to Studying. 

Highly Preferred Learning Style with High Achievement Motivation 

and Moderately Desirable Approaches to Studying. 

Highly Preferred Learning Style with Average Achievement 

Motivation and Moderately Desirable Approaches to Studying. 

Highly Preferred Learning Style with Low Achievement Motivation 

and Moderatelv Desirable Approaches to Studying. 



Moderately Preferred Learning Style with High Achievement 

Motivation and Moderately Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Average Achievement 

Motivation and Moderately Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Low Achievement 

Motivation and Moderately Desirable Approaches to Studying. 

Less Preferred Learning Style with High Achievement Motivation 

and Moderately Desirable Approaches to Studying. 

Less Preferred Learning Style with Average Achievement 

Motivation and Moderately Desirable Approaches to Studying. 

Less Preferred Learning Style with Low Achievement Motivation and 

Moderately Desirable Approaches to Studying. 

Highly Preferred Learning Style with High Achievement Motivation 

and Less Desirable Approaches to Studying. 

Highly Preferred Learning Style with Average Achievement 

Motivation and Less Desirable Approaches to Studying. 

Highly Preferred Learning Style with Low Achievement Motivation 

and Less Desirable Approaches to Studying. 

Moderately Preferred Learning Style with High Achievement 

Motivation and Less Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Average Achievement 

Motivation and Less Desirable Approaches to Studying. 

Moderately Preferred Learning Style with Low Achievement 

Motivation and Less Desirable Approaches to Studying. 



25. Less Preferred Leaming Style with High Achievement Motivation 

and Less Desirable Approaches to Studying. 

26. Less Preferred Leaming Style with Average Achievement Motivation 

and Less Desirable Approaches to Studying. 

27. Less Preferred Learning Style with Low Achievement Motivation and 

Less Desirable Approaches to Studying. 

3.7.5. MULTIPLE REGRESSION ANALYSIS - STEP WISE 

Multiple Regression is a statistical device used for analysing the 

collective and separate contributions of two or more Independent Variables 

(Xi) to the variation of a Dependent Variable 0. It can be used to check 

whether certain variables are caused or preceded by others to derive a 

functional relationship between the two sets. 

This statistical technique helps to predict a criterion or Dependent 

Variable from a set of predictor or Independent Variables (Tacq, 1997). The 

predictor variables are entered one by one to find out the influence of each 

variable in predicting the criterion variable. First, the Predictor Variable 

having the highest correlation with the criterion variable is entered and 

then calculate the measures like F, R, R', adjusted R2, Partial Regression 

Coefficients B, the Intercept Bo, Beta weights and Sigdicance of t etc. 

Using the F value obtained, it is possible to check whether the 

regressor (predictor variable entered) is sigruficant or not. If the F-value 

exceeds the tabled value of F for a particular level of sigruficance for 

appropriate degree of freedom, the regressor is sigruficant. The investigator 

can then prepare the equation to the regression line using these quantities. 



In step I1 the Predictor Variable having the next largest correlation is 

entered. If the percentage variance contributed by the two variables is 

considerably higher than the percentage variance contributed by the first 

variable, then it can be assumed that this variable is also a sigruficant 

predictor. Along with this, the equation to the regression line and R can be 

calculated from the regression weights computed. If the R also has 

increased considerably from the previous R, this is an evidence that the 

Predictor Variable second entered is also sigruficant in predicting the 

criterion variable. 

The general regression equation for any number of variables is given 

as follows: 

Y -  Dependent Variable 

X - Independent Variable 

Y' = B ~ + B I X ~ + B ~ X ~ + B & + . . . . . B K X K  

Bo - The slope (intercept), the value of Y when XI is equal to zero 

B1 - Regression coefficient for the Independent Variable XI - The 

change in Y per unit increase in XI 

XI - First Predictor Variable 

B ~ X Z  - Coefficient and variable for the second Predictor Variable X' 

BKXK - Coefficient and variable for the 'Kh' Predictor Variable - XK. 

To determine the predictive strength of the relationship we have to 

compute a static referred to as Multiple R. This static is just the Pearsons 

correlation (r) between the subjects real Y score and the Y' (predictive) 

based on the equation Y' = Bo + XIBI + X2B2 . -. XKBK. Thus 

Multiple R = ryryV 



If the R is high, then the equation predicts the real scores well. 

Multiple Regression analysis will throw light upon the following issues: 

1. Does the equation right? 

2 What variable should there be in the equation? 

3. How should test them? 

4. How good is the equation? 

Objectives of the Technique 

1. To look for a function YI = &, + BIXI + B2X2 .... +BKXK which 

represents the linear relationship between XI and Y better than 

among other equations. This comes down to the calculation of 

Regression Coefficient B1 and the intercept Bo. 

2. To investigate the magnitude of relationship between XI and Y and to 

predict which part of the variance of Y is explained by the variance of 

XI. This comes down to the calculation of the correlation coefficient 

r,! and its square r+ respectively. 

3. To investigate whether the relationship between XI and Y that is 

found in the sample can be generalised to the population. This comes 

down to the application of a sigrufrcance test of the relationship. 

1. Calculation of the Standardised Partial Regression coefficient P & 



- - 
X, Y - Mean values of XI and YI 

Standard deviation is made equal to 1. Beta weights are most 

suitable to determine the relative importance of the predictors XI and X2. 

Beta must not be greater than 1. 

If Beta greater than 1 is obtained, the reason is an excessively strong 

association between the causal factors XI and X2 (Multicollinearity). 

Tolerance is used for dealing multicollinearity. When multicollinearity 

measured, tolerance will decrease, hence standard error will become 

greater, so that precision becomes smaller. 

2. Strength of Association of the Relationship and the Explained 

Variance 

R = the linear association between Y on the one hand and X1 and X2 

on the other, by means of the multiple correlation coefficient R and the 

square of R is the multiple determination and represents the proportion of 

explained variance. 

t-tests for the sigruficance of Bo, B1 and B2 terms are used to determine 

whether the term is to be included in the equation. If the term is not 

statistically sigruficant then it really should not be used in the equation, 

despite its numerical value. 

3.8. SUMMARY OF METHODOLOGY 

The methodology used in the present research programme is 

summarised in the following Flowchart for clarity and easy reference. 



Flow Chart Showing the Summary of Methodology 
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SUMMARY OF PROCEDURE 
T 
E 

FINDINGS AND IMPLICATIONS 

T he investigation is carried out on a sample of 917 Secondary 

school pupils across four districts of Kerala state. The target of 

the study was to determine the main and interaction effects of Learning 

Style, Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of Secondary 

school pupils. The study is also focused to examine Gender difference in 

the Independent Variables and Dependent Variables, Identification of 

preferred Learning Style and Approaches to Studying, and how Learning 

Style and Approaches to Studying differentiate the High and Low Biology 

achievers. Sorting out of the best Predictor Variable from a set of 

Independent Variables to predict Achievement in Biology was another 

phase of the study. The results of the study are reliable and can be 

generalized to a great extent primarily because, the study was conciucted at 

grass root level encompassing the Total sample and all possible sub 

sanlples. 

The procedure of the investigation was completed in different 

phases. For convenience, the important aspect of each phase, findings 

drawn and their educational implications and suggestions for further 

research are highlighted in this chapter. 



5.1. STUDY IN RETROSPECT 

The various aspects in the different stage of the present investigation 

like the problem, the variables, objectives, hypotheses and methodology 

used are reviewed retrospectively. 

5.1.1 STATEMENT OF THE PROBLEM 

The study was entitled as INFLUENCE OF LEARNING STYLE 

APPROACHES TO STUDYING AND ACHIEVEMENT MOTIVATION ON 

ACHIEVEMENT IN BIOLOGY OF SECONDARY SCHOOL PUPILS. 

5.1.2. VARIABLES SELECTED FOR THE STUDY 

The variables selected for the study were the following. 

5.1.2.1. Independent Variables 

The Independent Variables selected are: 

a. Learning Style (Four component wise and Total score) 

They are: Environmental, Emotional, Sociological, Physical and 

Learning Style (Total) 

b. Approaches to Studying (Four Orientations and Total score) .. 

They are : Meaning Orientation, Reproducing Orientation, Achieving 

Orientation, Non-Academic Orientation and Approaches to Studying 

(Total) 

c. Achievement Motivation 



5.1.2.2. Dependent Variables 

Achievement in Biology is treated as Dependent Variables (four 

Objective wise scores and a Total score). Specific Dependent Variables are, 

Achievenlent in the Objectives: Knowledge, Comprehension, Application, 

Higher Objectives and Achievement in Biology (Total). 

5.1.3. OBJECTIVES 

The objectives formulated for the presented study are described in 

this part. 

5.1.3.1. To study whether there exists significant gender difference in 

Learning Style (Con~ponent wise and Total score) for the Total 

sample and Sub samples based on Locale and Type of management 

of school. 

5.1.3.2. To study whether there exists significant gender difference in 

Approaches to Studying (Component wise and Total score) for the 

Total sample and Sub san~ples based on Locale and Type of 

management of school. 

5.1.3.3. To study whether there exists significarzt gender difference in 

Achieveme~t Motivation ( Total score) for the Total sample and Sub 

samples based on Locale and Type of management of school. 

5.1.3.4. To study whether there exists significant gender diflerence in 

Achievement in Biology (Objective wise and Total score) for the Total 

sample and Sub san~ples based on Locale and Type of management 

of school. 



5.1.3.5. To study the main and interaction e#ects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for the Tatal sample. 

5.1.3.6. To study the main and interaction effects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total Score) of 

Secondary school pupils for Boys. 

5.1.3.7. To study the main and interaction effects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Girls. 

5.1.3.8. To study the main and interaction efSects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Rural sample. 

5.1.3.9. To study the main and interaction effects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Urban sample. 

5.1.3.10. To study the main and interaction effects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Government sample. 



5.1.3.11. To study the main and interaction efsects of Learning Style, 

Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils for Private sample. 

5.1.3.12. To find out the best predictor of Achievement in Biology 

from the set of three Independent Variables viz., Learning Style, 

Approaches to Studying and Achievement Motivation. 

5.1.3.13. To study whether there exist significant diflerence in Learning 

Style and Approaches to Studying between the High and Low 

achievers in Secondary school Biology. 

The hypotheses set for the present study follows. 

5.1.4.1. There will be significant gender difference in Learning Style 

(Component wise and Total score) for the Total sample and Sub 

samples based on Locale and Type of management of school. 

5.1.4.2. There will be significant gender difference in Approaches to 

Studying (Component wise and Total score) for the Total sample and 

Sub samples based on Locale and Type of management of school. 

5.1.4.3. There will be significant gender difference in Achievement 

Motivation (Total score) for the Total sample and Sub samples based 

on Locale and Type of management of school. 

5.1.4.4. There will be significant gender difference in Achievement in 

Biology (Objective wise and Total score) for the Total sample and Sub 

samples based on Locale and Type of management of school. 



5.1.4.5. The main and interaction eflects of Learning Style, Approaches 

to Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

signhcant for the Total sample. 

5.1.4.6. The main and interaction efSects of Learning Style, Approaches 

to Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

signhcant for Boys. 

5.1.4.7. The main and interaction eflects of Learning Style, Approaches 

to Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

signhcant for Girls. 

5.1.4.8. The main and interaction efiects of Learning Style, Approaches 

to Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Rural sample. 

5.1.4.9. The main and interaction efSects of Learning Style, Approaches 

to Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Urban sample. 

5.1.4.10. The main and interaction efSects of Learning Style, Approaches 

to Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Government sample. 



5.1.4.11. The main and interaction efSects of Learning Style, Approaches 

to Studying and Achievement Motivation on Achievement in Biology 

(Objective wise and Total score) of Secondary school pupils will be 

sigruficant for Private sample. 

5.1.4.12. Achievement in Biology can be predicted using the set of three 

Independent Variables viz., Learning Style, Approaches to Studying 

and Achievement Motivation. 

5.1.4.13. There will be significant diflerence in Learning Style and 

Approaches to Studying between the High and Low achievers in 

Secondary school Biology. 

5.1.5. METHODOLOGY 

In this part, the details of the methodology used for conducting the 

investigation is presented. It includes matters related to selection of 

sample, tools used for the study and statistical techniques. A brief 

description of each of these follows. 

5.1.5.1. Sample for the Study 

The study was conducted on a representative sample of 917 students 

of Standard IX of secondary schools from four districts of Kerala state viz., 

Calicut, Malappuram, Kannur and Kasaragode. Due representation to 

gender, locale and type of management of schools were given through 

proportionate strabfied sampling technique. 

5.1.5.2. Tools Used for the Study 

The tools used for collecting the needed data were the following. 



Learning Style Invento y - LSI (Kurnar, et  al., 1996). 

Approaches to  Studying Inventory - AS1 (Kumar, & Koya, 2001) 

Scale of Achievement Motivation - SAM (Pillai & Kumar, 1993). 

Achievement Test in Biology - A T '  (Koya, 2001). 

5.1.5.3. Statistical Techniques Used for the Analysis of Data 

The following were the statistical procedures used to analyse the 

data. 

Test of Significance of Diflerence Between Means 

To study the gender difference in Independent and Dependent 

Variables and to study whether Learning Style and Approaches to Studying 

differentiating High and Low achievers in Secondary school Biology, this 

statistical technique was used. 

Three-way ANOVA- with 3 x 3 ~ 3  Factorial Design 

Three way ANOVA was used to find out the main and interaction 

eflecfs of Independent Variables on the Dependent Variables. 

Scheffe' Test of Post-hoc Comparison 

Scheffe' Test of Post-hoc Comparison is used to identify the groups 

which differ sigruficantly in the mean ac'hievement score. It is a follow up 

procedure of ANOVA. 

Step-wise Multiple Regression Analysis 

This technique was used to predict Criterion / Dependent Variables 

from a set of three predictor variables, Learning Style, Approaches to 

Studyhg and Achievement Motivation. 



5.2. MAJOR FINDINGS OF THE STUDY 

The major findings of the investigation in a crystallized from is given 

in this section. The focus of this chapter is given to the results of the 

investigation of gender difference in Independent Variables and Dependent 

Variables, Identification of the pupil's preference for Learning Style and 

Approaches to Studying, Main and Interaction effects of Independent 

Variables on Dependent Variables, Multiple Regression analysis and Style 

and Approach difference in High and Low Biology Achievers. 

5.2.1. GENDER DIFFERENCE IN INDEPENDENT AND DEPENDENT 

VARIABLES 

The details of results of Test of Sigruficance of Difference between 

Means to study the gender difference on the Independent and Dependent 

Variables are given in the following: 

5.2.1.1. Gender Difference in Learning Style 

Regarding the Independent Variable Learning Style, significant 

gender difference could be observed in the components Emotional Style 

area (Government sample), Social Style area (Total and Urban samples) 

and Physical Style area (Total, Rural and Private samples). The sigmficant 

t-values showing gender difference are presented as follows in the 

decreasing order of magnitude. 



Variable 

Physical 
l 

Social 

Physical 

Sample 

I Physical 
I l Private 

I 2.60 
I 

Total 

Total 

Rural 

0.01 

t-value Level of 
significance 

2.60 

/ ~ocial 1 Urban 

However, no sigruficant gender difference could be observed in all 

samples for Environmental Style area, in Rural, ~overiunent and Private 

samples for Social Style area, in Urban and Government samples for 

Physical Style area and in all samples for Learning Style (Total score). 

0.01 

2.28 l 0.05 

Emotional 

5.2.1.2. Gender Difference in Approaches to Studying 

The investigation results indicate that sigruficant gender difference 

was noticed for the variable Approaches to Sldying (Componentwise and 

Total score). Gender difference is found for Meaning Orientation in Private 

sample, Non-Academic Orientation in Total sample and Private sample 

and Approaches to Studying (Total) in Rural sample. The sigruficant t- 

values are gven in the following in the descending order of magnitude. 

Government 2.06 0.05 



It is also noted that, the components Reproducing Orientation and 

Achieving Orientation in all samples yielded no gender difference. 

Similarly Meaning Orientation in Total, Rural, Urban and Government 

samples and Non-Academic Orientation in Rural, Urban and Government 

samples. Approaches to Studying (Total score) in Total, Urban, 

Government and Private sample do not yield gender difference. 

5.2.1.3. Gender Difference in Achievement Motivation 

Variable 

Meaning Orientation 

Non-Academic Orientation 

Non-Academic Orientation 

Approaches to Studying 
(Total) 

The result of It' test conducted for the variable Achievement 

Motivation indicate that there exist no gender difference. Boys and Girls in 

the Total sample and Sub samples are identical with respect to their 

Achievement Motivation. 

t-value 

2.52 

2.06 

2.04 

1.99 

Sample 

Private 

Total 

Private 

Rural 

5.2.1.4. Gender Difference in Achievement in Biology 

Level of 
significance 

0.05 

0.05 

0.05 

0.05 

For the Dependent Variable, Achievement in Biology all the 

Objectives and Total score except Objective Comprehension show gender 

difference. Objective Application is showing gender difference in Total, 



Rural, Urban and Government samples. Dependent variable Higher 

Objectives yield gender difference in Total, Private and Urban samples. 

Likewise Boys and Girls show significantly different scores for the 

Objective Knowledge in Urban, Government and Private samples. 

Achievement in Biology (Total score) show gender difference in two 

samples, viz., Government and Private. The signrficant t-values obtained 

are listed as follows in the decreasing order of magnitude. 

Dependent Variable 

Application 

Higher Objectives 

Application 

Knowledge 

Higher Objectives 

Application 

Achievement in Biology 
(Total) 

Knowledge 

Higher Objectives 

Knowledge 

Achievement in Biology 
(Total) 

Application 

Sample I t-value 

Private 

Total 

Urban 

Government 

Government 

Urban 

Total 

Urban 

Private 

Government 

Private 

4.68 

3.26 

2.91 - 

Rural 1 1.96 

Level of 
significance d 

Meanwhile, no gender diflerence is noticed for the Objective 

Knowledge in Total sample and Rural sample. The variable Application do 

not yield gender difference in Private sample. Higher Objectives show no 

gender difference in Rural and Government sample. It could be observed 



that no gender difference is noticed for Achievement in Biology (Total) in 

Rural, Urban and Total sample. 

5.2.2. IDENTIFICATION OF LEARNING S m E  PREFERENCES 

An attempt was made by the investigator to identdy the Learning 

Style preferences of pupils (Total and all Sub samples). For this the mean 

and standard deviations obtained for Learning Style (Component wise) 

were studied. It revealed that the most preferred Learning Style 

component was Physical Style, which was followed by Emotional Style 

and Environmental Style. The least preferred style was found associated 

with Social Style area. 

5.2.3. IDENTIFICATION OF STUDY APPROACHES 

The results of the Component wise identification of study approaches 

of pupils (Total and all sub samples) revealed that the highly preferred 

study approach was Achieving Orientation. It was followed immediately 

by Reproducing Orientation and next by Non-Academic Orientation. The 

least preferred study approach was Meaning Orientation. 

5.2.4. RESULTS OF THREE-WAY ANOVA FOR ACHEVEMENT IN 

BIOLOGY 

This is the core analysis which explains the main and interaction 

effects of Independent Variables on Achievement in Biology (Objective wise 

and Total score). This is done with the help of Statistical technique Three- 

way ANOVA with 3 ~ 3 x 3  factorial design. 



5.2.4.1. Main Effect of Independent Variables 

The main effect of three Independent Variables viz., Learning Style, 

Approaches to Studying and Achievement Motivation on Achievement in 

Biology (Objective wise and Total score) are discussed in this part. 

Main EfSect of Learning Style 

The results of Three-way ANOVA show that Learning Style is found 

to have si@cant main effect on Achievement in Biology (Objective wise 

and Total score) in five ANOVA. Main effect is noticed for the samples 

Rural (Knowledge and Achievement in Biology - Total score), Government 

(Comprehension) and Private (Comprehension and Achievement in 

Biology - Total). Details of the sigruficant F-values are presented as follows 

in the decreasing order of magnitude. 

S1. No. 

1 

2 

Sample 

Rural 

Rural 

l Private 

4 I Private 

5 1 Government 

N 

611 

611 

** P < 0.01 
* P < 0.05 

603 

603 

314 

Dependent Variable 

Knowledge 

Achievement in 
Biology (Total) 

F- 
values 

5.23** 

4.27* 

Achievement in 
Biology (Total) 

Comprehension 

Comprehension 

3.44* 

3.36* 

3.11" 



Main Eflect of Approaches to Studying 

Approaches to Studying yielded significant main effect in four 

ANOVA distributed in Total sample (Knowledge), Boys (Knowledge and 

Achievement in Biology - Total score) and Private sample 

(Comprehension). The sigruficant F-values are given in the descending 

order of preference in the following. 

Main Efects of Achievement Motivation 

4 

For the Independent Variable Achievement Motivation significant 

main effect was found to exist in hoo ANOVA. The main effect was noticed 

in the Total sample on the Objective wise Achievement in Biology in 

Knowledge and Higher Objectives. The sigruficant F-values showing main 

effect are presented as follows: 

Dependent Variable 

Knowledge 

Comprehension 

Achievement in 
Biology (Total) 

N 

442 

603 

442 

SI. No. 

1 

2 

l 

F- 
values 

6.37** 

4.52" 

3.87" 

Sample 

Boys 

Private 

Boys 

Total 917 Knowledge 3.47* 



5.24.2. Interaction Effects of Independent Variables 

Under this headline the results of two-way interaction effects and 

three-way interaction effect are described briefly. 

F- 

3.26" 

3.08" 

Two-way Interactions 

Dependent Variable 

Knowledge 

Higher Objectives 

S1. No. 

1 

2 

There are three type of two-way interaction viz:, Learning Style X 

Approaches to Studying, Learning Style X Achievement Motivation and 

Approaches to Studying X Achievement Motivation. 

For the combined effect of Learning Style x Approaches to  Studying 

one ANOVA in Private sample is turned out to  be significant. The 

Sample 

Total 

Total 

interaction effect of Learning Style X Approaches to Studying is found on 

N 

917 

917 

the Achevement in Biology Objective Comprehension. From the graphs of 

Private sample, it is clear that Moderately preferred Learning Style interact 

with Highly Desirable Approaches to Studying to produce high 

Achievement in Biology, Objective Comprehension. 

U 
The sigruficant F-ratio for the two-way interaction of Learning Style X 

Approaches to Studying follows: 



The interaction of Learning Style x Achievement Motivation yield six 

No. 

1. 

sigruficant F-values. Of the six significant F-values three falls in Private 

sample, (Knowledge, Application and Achievement in Biology Total score), 

*P < 0.05 

Sample 

Private 

two in Rural sample (Knowledge and Achievement in Biology Total score) 

and one is in the sub sample Girls (Knowledge). Therefore, it is evident that 

N 

603 

the combined eflect of Learning style X Achievement Motivation causes 

variation in Achievement in Biology (Objective wise and Total score). The 

Dependent Variable 

Comprehension 

findings is substantiated by the graphs of Private, Rural and Girls. In all 

F-value 
Learning Style X 

Approaches to Studying 

2.60* 

these, the High Achievement Motivation groups coupled with Moderately 

preferred Learning Style produced high Achievement in Biology (Objective 

wise and Total score). The sigruficant F-ratios of two-way interactions for 

Learning Style X Achievement Motivation are presented as follows in 

decreasing order of magnitude. 

S1. 
1 No. 

1 

2 

3 
4 

5 

6 
*P < 0.05 

Sample 

Private 

Private 

Rural 
Private 

Rural 

Girls 

I 

N 1 Dependent Variable 
l 

603 / Knowledge 
1 Achievement in 

'03 / Biology (Total) 
611 1 Knowledge 
603 / Application , Achievement in "' Biology (Total) 
475 / Knowledge 

F-value 
Learning Style X 

Achievement Motivation 
3.24* 

3.19" 

3.14* 
2.75* 

2.45* 

2.38* 



Three way Interaction 

The result of three-way Interaction of Learning Style X Approaches to 

Studying x Achievement Motivation revealed that it is not sigruficant on 

the Dependent Variable Achievement in Biology (Objective wise and Total 

score). The F-ratios obtained for the Total sample, Boys, Girls, Rural, 

Urban, Government and Private are turned out to be not sigruficant. 

5.2.5. GROUP DIFFERENCE IN MEAN ACHIEVEMENT IN BIOLOGY 

(OBJECTIVE WISE AND TOTAL SCORE) 

Identification of the Group difference in mean Achievement in 

Biology (Objective wise and Total score) for relevant groups based on 

Learning Style, Approaches to Studying and Achievement Motivation was 

made through Scheffe' test of Post-hoc Comparison. Comparison were 

carried out whenever sigruficant main effects were noticed. 

5.2.5.1. Group Difference in Mean Achievement in Biology (Objective 

wise and Total score) Based on Learning Style 

The result of Three-wav ANOVA undertaken for Rural, Government 

and Private sample, yield sipficant main effect for Learning style. As a 

follow-up procedure Post-hoc Comparison was made through Scheffe' test 

to idenhfy the groups which differ sigruficantly. The F-values obtained in 

Scheffe' test are arranged in the decreasing order of magnitude in case of 

each sample and presented in the following. 



Results of the Post-hoc Comparison of three groups formed on the 

basis of Learning Style, viz., HPLS, MPLS and LPLS revealed the following: 

1. Sigrhcant differences in mean achievement score is found in six out 

HPLS - Highly Preferred Learning Style 
MPLS - Moderately Preferred Learning Style 
LPLS - Less Preferred Learning Style 
NS - Not Significant. 

Groups 
compared 

MPLS-  LPLS 
HPLS - LPLS 
HPLS - MPLS 
MPLS-  LPLS 
HPLS - LPLS 
HPLS- MPLS 
HPLS - LPIS 
HPLS - MPLS 
MPLS-  LPLS 

HPLS- MPLS 
HPLS - LPLS 
MPLs - LPLS 
HPLS - LPLS 
MPLS - LPLS 
HPLS - MPLS 

Dependent 
Variable 

Knowledge 

Achievement in 
Biology (Total) 

Comprehension 

Comprehension 

Achievement in 
(Total) 

Sample 

Rural 

Rural 

Government 

Private 

Private 

of 15 groups compared. 

2. Sigruficant difference exist between all the three groups compared 

(HPLS - LPLS; HPLS - MPLS and MFL - L=). 

3. In most of the cases, it is observed that highest mean score is 

associated with HPLS, when comparison is made between HPLS - 

LPLS and HPLS - MP=. 

N 

611 

611 

314 

603 

F- 
value 

8.85 
3.16 
0.54 
6.46 
4.51 
0.26 
8.41 
4.55 
2.51 

6.99 
6.46 
3.35 
6.87 
3.75 
1-07 

Level of 
sigrufi- 
cance 
0.05 
NS 
NS 
0.05 
NS 
NS 

0.05 
NS 
NS 
0.05 
0.05 
NS 
0.05 
NS 
NS 



When compared MPLS - LPLS group, high mean achievement score 

is found linked with MP=. In short, comparison of mean Achievement 

scores in Biology, showed the superiority of High groups for higher 

achievement benefits. 

5.25.2 Group Difference in Achievement in Biology (Objective wise and 

Total score) Based on Approaches to Studying 

Approaches to Studying is found to have main effect on Achievement 

in Biology (Objective wise and Total score) for Total sample, Boys and 

Private sample. To idenhfy the groups which yield sigruficant differences 

in mean achievement scores, Scheffe' test was applied. The F-values 

obtained in the Scheffe' test are arranged in the decreasing order of 

magnitude in each sample is presented as follows. 

Sample 

Total 

Boys 

442 

N 

917 

442 

Private 

Achievement in 
Biology (Total) 

Dependent 
Variable 

Knowledge 

Knowledge 

HDAS - Highly Desirable Approaches to Studying 
MDAS - Moderately Desirable Approaches to Studying 
LDAS - Less Desirable Approaches to Studying 
NS - Not S i w c a n t .  

603 

HDAS-LDAS 
HDAS - MDAS 
MDAS - LDAS 

Groups . 
compared 

HDAS - LDAS 
MDAS - LDAS 
HDAS - MDAS 

MDAS - LDAS 
HDAS- MDAS 
HDAS - LDAS 

Comprehension 

13.18 
8.08 
2.48 

F- 
value 

6.05 
5.57 
0.7 

7.16 
2.14 
0.9 

0.01 
0.05 
NS 

HDAS - LDAS 
HDAS - MDAS 
MDAS - LDAS 

Level of 
sign&- 
cance 

- -  - - 

0.05 
NS 
NS 

0.05 
NS 

N5 

8.87 
2.94 
0.569 

0.05 
NS 
NS 



Results of Post-hoc Comparison of three groups, formed on the basis 

of Approaches to Studying (HDAS, MDAS and LDAS) showed the 

following: 

1. Sigruficant differences in mean achievement score in five out of 12 

groups compared. 

2. All the three groups compared namely HDAS - MDAS, HDAS - 

LDAS and MDAS - LDAS show sigrufrcant difference. 

3. When comparison is made between HDAS-MADS and HDAS-LDAS, 

highest mean achievement score is found associated with HDAS. 

Similarly MDAS attain high mean achievement score when paired 

with LDAS. 

The results confirm that the three groups - HDAS, MDAS and LDAS 

are dissimilar in their performance and their achievement in Biology varies 

with regard to the three groups based on Approaches to Studying (HDAS - 
MDAS, HDAS - LDAS and MDAS - LDAS). 

5.2.5.3 Difference in Mean Achievement in Biology (Objective wise and 

Total score) Based on Achievement Motivation 

Achievement Motivation is found to have sighcant main effect on 

Achievement in Biology (Objective wise - Achievement in Knowledge and 

Higher Objectives) for the Total sample. To idenbfy the groups which yield 

sigruficant differences in mean achievement scores, Scheffe' test of Post-hoc 

Comparison was applied. The F-values obtained in the Scheffe' test are 

arranged in the decreasing order of magnitude in the following. 



Sample 

Total 

Total 

HAM - High Achievement Motivation 

N 

91 7 

91 7 

Knowledge 

Higher Objectives 

AAM - Average Achievement Motivation 
LAM - Low Achievement Motivation 
NS - Not Significant. 

Results of the Post-hoc Comparison reveal the following: 

Dependent 
Variable 

HAM- AAM 
HAM - LAM 
AAM - LAM 

HAM - LAM 
HAM - AAM 
AAM - LAM 

1. Sigruficant differences in mean achievement score. is obtained in four 

out of six groups compared. 

2. Only two-groups - HAM-AAM and HAM-LAM yield sigruficant 

difference. 

Groups 
compared 

15.39 
9.M 
3.60 

20.26 
15.58 
3.18 

3. High mean achievement score in associated with HAM in group 

comparisons - HAM-AAM and HAM-LAM. 

0.01 
0.01 
NS 

0.01 
0.01 
NS 

4. Comparison of mean achievement score in Biology (objective wise) 

showed the superiority of the HAM group. 

F- 
value 

Since the comparison AAM-LAM do not yield any sigruficant 

difference, it can be concluded that only the group HAM causes enhanced 

achievement in Biology (Objective wise) for the Total sample. 

Level of 
signifi- 

, cance 



5.2.6. RESULTS OF MULTIPLE REGRESSION ANALYSIS - STEP WISE 

Multiple Regression Analysis - Step-wise revealed that from the set 

of three Independent Variables, viz., Learning Style, Approaches to 

Studying and Achievement Motivation, the best predictor variable of 

Achievement in Biology was found to be Achievement Motivation and 

second predictor variable was Approaches to Studying with high 

percentage variance Beta weights and t-values. The shared variance, 

increment in percentage variance and t-values obtained in two steps are 

presented as follows: 

5.2.7. RESULTS OF STYLE AND APPROACH DIFFERENTIATION IN 

Step 
No. 

1 

2 

HIGH AND LOW BIOLOGY ACHIEVERS 

The details of the t-test conducted to differentiate Style and Approach 

Predictor 
Variable 

Achievement 
Motivation 

Approaches to 
Studying 

in High and Low Biology Achievers follows. 

Shared 
variance 

2.41 

3.51 

Increment 
in 

Percentage 
variance 

-- 

1.10 

Beta 
Weights 

0.126 

0.108 

t-value 

3.760 

3.22 

Signi- 
ficance of 't' 

0.01 

0.01 



5.2.7.1. Learning Style Differentiation in High and Low Biology 

Achievers 

The result of t-test conducted to differentiate Style preference indicate 

that there exist no difference in Style preference between High and Low 

Biology achievers. The High Biology achievers and Low Biology achievers 

are identical with respect to their Style preference. 

5.2.7.2. Approach Differentiation in High and Low Biology Achievers 

The result of Test of Sigruficance of Difference between means of 

Approaches to Studying of High Achievers and Low Achievers indicate the 

existence of sigruficant difference in their Approaches to Studying. 

Reproducing Orientation, Achieving Orientation, Non-Academic 

Orientation and Approaches to Studying (Total) show sigruficant difference 

between High and Low Biology Achievers. The sigruficant t-values are 

given in the following in the order of decreasing magnitude. 

I Variable I t-value / Level of sigtuficance 1 
Reproducing Orientation 

Approaches to Studying (Total) 
l 

Achieving Orientation 

Non-Academic Orientation 

5.3. TENABILITY OF HYPOTHESES 

Based on the major findings, the tenability of the hypotheses set for 

the present study is examined as follows: 



5.3.1. The first hypothesis was that there will be signififant gender 

difserence in Learning Style (Component wise and Total score) for the 

Total Sample and Sub samples based on Locale and Type of 

management of school. 

Among the 25 t-values studied to understand gender difference in 

Learning Style for Total sample and Sub samples based on Locale and Type 

of management of school in six comparisons, sigruficant gender difference 

was noted. So this hypothesis is substantiated to a lesser extent. 

5.3.2. The second hypotheses was that there will be significant gender 

difserence in Approaches to  Studying (Component wise and Total 

score) for the Total sample and Sub samples based on Locale and 

Type of management of school. 

Out of the 25 t-values studied to examine the gender difference in 

Approaches to Studying (Componentwise and Total score) for the Total 

sample and Sub samples based on Locale and Type of management of 

school four were found sigruficant. Hence, this hypothesis is substantiated 

to a lesser extent. 

5.3.3. The third hypothesis was that there will be significant gender 

difserence in Achievement Motivation (Total score)' for the Total 

sample and Sub samples based on Locale and Type of management of 

school. 

All the t-values studied to examine gender difference in Total sample 

and sub samples were found to be not sigruficant. Therefore, this 

hypothesis is rejected. 



5.3.4. The fourth hypothesis was that there will be signifcant gender 

diflerence in Achievement in Biology (Objective wise and Total 

score) for the Total sample and Sub samples based on Locale and 

Type of management of school. 

In Achievement in Biology (Objectivewise and Total score) sigruficant 

gender difference was found in 12 out of 25 comparisons (four for the 

Objective Application, three for Knowledge, three for Higher Objectives 

and two for Achievement in Biology - Total score). This result shows that 

there exist sigiuficant gender difference in Achievement in Biology 

(Objective wise and Total score) for Total sample and Sub samples. Hence 

this hypothesis is partially accepted. 

5.3.5. The fifth hypothesis was the main and interaction eflects of Learning 

Style, Approaches to  Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils will be significant for the Total sample. 

For the main effect of Learning Style on Achievement in Biology 

(Objective wise and Total score) none of the F-value is found to be 

sigruficant. Approaches to Studying is found to  have significant main 

effect in one ANOVA on Dependent Variable, Knowledge. But the main 

effect of Approaches to Studying on other Objectives and Achievement in 

Biology (Total) is not sigruficant. Achievement Motivation yielded two 

signifcant F-values out of five ANOVA undertaken for the main effect on 

Achievement in Biology (Objectives - Knowledge and Higher Objectives). 

Altogether in Total sample three F-values were found s iwicant  out of five 

ANOVA undertaken. However, the results of two-way interactions and 



three-way interactions for the Total sample do not yield any sigmficant F- 

values. Hence the Hypothesis is rejected. 

5.3.6. The sixth hypothesis stated that the main and interaction eflects of 

Learning Style, Approaches to  Studying and Achievenzent 

Motivation on Achimement in Biology (0 bjective wise and To ta l 

score) of Seconda y school pupils will be significant for Boys. 

The F-values obtained for the main effect of Learning Style and 

Achievement Motivation is found not sigruficant. For Approaches to 

Studying sigmficant main effect is observed in two ANOVA for the 

Objective Knowledge and Achievement in Biology (Total score). Out of the 

five ANOVA employed, only in two ANOVA s i e c a n t  F-values were 

obtained. 

No two-way interactions namely Learning Style X Approaches to 

Studying, Learning Style X Achievement Motivation and Approaches to 

Studying X Achievement Motivation produced sigruficant interaction effect. 

Likewise the three-way interaction is also found not sigruficant. 

Therefore the sixth hypothesis is rejected. 

5.3.7. The seventh hypothesis stated that the main and interaction eflects of 

Learning Style, Approaches to Studying and Achievement 

Motivation on Achieuement in Biology (Objective wise and Total 

score) of Seconda y school pupils will be significant for Girls. 

The results of the Three-way ANOVA for Girls show that all the three 

independent variables yielded no sigruficant F-values. In other words, the 



main effect of Learning Style, Approaches to Studying and Achievement 

Motivation is not found sigruficant. 

Moreover, the results of two-way interactions - Learning Style X 

Approaches to Studying and Approaches to Studying X Achievement 

Motivation - do not produce any sigruficant interaction effect. However, 

Learning Style X Achievement Motivation is found to be sigruficant for the 

objective Knowledge. Similarly the F-value obtained for three way 

interaction - Learning Style X Approaches to Studying X Achievement 

Motivation - also turned out to be not sigruficant. Out of the five ANOVA 

undertaken for Girls only one F-value is found sigxuficant. Hence, 

hypothesis seven is rejected. 

5.3.8. Hypotheses eight was the main and interaction enects of Learning 

Style, Approaches to Studying and Achievement Motivation on 

Achievement in Biology (Objective wise and Total score) of 

Secondary school pupils will be significant for Rural sample. 

The main eflect of Learning style is found to have significant on two 

Dqendent Variables. The F-value obtained for Knowledge and 

Achievement in Biology (Total score) were found to be sigmficant. On the 

contrary, for the Dependent Variables, Comprehension, Application and 

Higher Objectives the main effect is not sigruficant Approaches to 

Studying and Achievement Motivation yielded no sigruficant F-values for 

the main effect. Altogether in Rural sample two F-values were found 

sigxuficant for the main effect out of five ANOVA. 



For the interaction effects Learning Style X Approaches to Studying 

and Approaches to Studying X Achievement Motivation fail to produce any 

significant interaction effect on Dependent Variables. But the combination 

L earning Style X Ahievement Motivation yielded significant interaction 

e#ect on Achievement in Biology (Total score) and in the Objective 

Knowledge. Out of the five ANOVA two F-values were found sigruficant 

for the interaction effect. And therefore this hypothesis is partially 

accepted. 

5.3.9. Hypothesis nine stated that the main and interaction efSects of 

Learning Style, Approaches t o  Studying and Achievement 

Motivation on Achievement in Biology (Objective wise and Total 

score) of Secondary school pupils will be significant for Urban 

sample. 

Throughout five ANOVA undertaken for the Urban sample, no F- 

value is turned out to be sigmficant. All the main effects, two-way 

interaction and three-way interactions were found to be not significant. So 

the nineth hypothesis is rejected. 

5.3.10.The tenth hypothesis was the main and interaction enects of 

Learning Style, Approaches to  Studying and Achievement 

Motivation on Achievement in Biology (Objective wise and Total 

score) of Secondary school pupils will be signififant for Government 

sample. 

Out of the five ANOVA, main effect of Learning Style (for the 

category Comprehension) is found to be sigruficant. Approaches to 



Studying and Achievement Motivation yielded no sigruhcant main effect 

for Achievement in Biology (Objective wise and Total score). 

All the two-way interactions fail to produce signtficant F-values. 

Besides, the three-way interaction namely Learning Style X Approaches to 

Studying x Achievement Motivation is also turned to be not simicant, 

Out of five ANOVA only one F-value for the main effect is found sigruficant 

for Government sample. In this context, the hypothesis set for the 

Government sample is rejected. 

5.3.11.The eleventh hypothesis stated that the main and interaction effects 

of Learning Style, Approaches to  Studying and Achievement 

Motivation on Achievement in Biology (Objective wise and Total 

score) of Secondary school pupils will be signififant for Private 

sample. 

The main effect of Learning Style on Achievement in Biology 

(Objective wise and Total sore) was found to be sigTuficant in two out of 

five ANOVA undertaken. Approaches to Studying yield only one 

signheant main effect out of the five ANOVA, the remaining four ANOVA 

undertaken were found to be not sigruficant. Altogether in Rural Sample 

three F-values were found sigruficant for the main effect out of five 

ANOVA. 

In the case of two-way interaction Learning Style x Achievmmzt 

Motivation yielded sigdicant interaction effect for Knowledge, 

Application and Achievement in Biology (Total). The interaction of 

Learning Style x Approaches to Studying yield sigmhcant interaction eflect 



for one Dependent Variable Comprehension. Altogether four F-values 

were found to be sighcant out of five ANOVA for the interaction effect. 

While Approaches to Studying X Achievement Motivation do not yield any 

signhcant interaction effect. Similarly three-way interadion of Learning 

Style X Approaches to Studying X Achievement Motivation also yielded no 

sigruficant F-values. Hence this hypothesis is substantiated to a lesser 

extent. 

5.3.12.The twelfth hypothesis was that Achievement in Biology can be 

predicted using the set of three Independent Vruiables viz., Learning 

Style, Approaches to Studying and Achievment Motivation. 

Out of the three Independent Variables viz., Learning Style, 

Approaches to Studying and Achievement Motivation ksed for predicting 

Achievement in Biology, Achievement Motivation was found to be the best 

predictor of achievement. The second Predictor Variable found was 

Approaches to Studying. Hence this hypothesis is accepted. 

5.4.13.The thirteenth hypothesis was that there will be significant difference 

in Learning Styles and Approaches to Sindying between High and 

Low Achievers in Secondary School Biology. 

The result of t-test conducted to differentiate Style preference 

between High and Low Biology Achievers yielded no sigruficant t-values. 

For Approaches to Studying, among five t-values, four of them yielded 

significant diflerence between High and Low Biology Achievers. Hence this 

hypothesis is partially accepted. 



5.4. IMPLICATIONS OF THE STUDY 

The present study highlight the fad that the thrust of educators to 

explore student specific variables to enhance academic achievement is 

promising. The findings are of paramount importance as it support a 

number of relevant studies which exhorts that students' attainments 

depend to a quite considerable extend on the experiences he/she has 

enjoyed (Campbell, 1978). Educational attainment can be enhanced by 

identdying and strengthening their own style of learning (Entwistle, 1981). 

On the basis of the results of the present investigation, the following 

alterations in practice of teaching a d  learning are suggested for improving 

secondary school education. 

5.4.1. RECONSTRUCT LEARNNG ENVIRONMENT 

In the light of the major findings, it is clear that the changes in the 

Independent Variables viz., Learning Style, Approaches to Studying and 

Achievement Motivation in&vendently and in combination influenced 

Achievement in Biology to a lesser extend. The weak effect may be due to 

several intervening variables that are beyond the control of the investigator. 

Learning is a process which depends upon a large number of facilitating 

and debilitating factors such as pupils' aptitude, socio-familial background, 

instructional method, motivation, Style of Learning and Approaches to 

Studying. 

The study revealed that the main effect of Learning Style on 

Achievement in Biology (Objective wise and Total score) is found to be 

significant to a lesser extent. It implies that the variation in Learning Style 



preferences of pupils influence their Achievement in Biology mildly. The 

present findings are substantiated by a number of former studies, which 

considers Learning Style preference as a determinant factor in 

Achievement. Students with Preferred Learning Style perform better 

(Mathews, 1995). Learning Style is found to have sigruficant main effect on 

Achievement (Rehna, 1996; Kumar, 1997). Results of the studies conducted 

by Kumar (1997a) further clarifies that there is sigruficant differences 

between High and Low Achievers based on their Learning Style. Result of 

studies conducted by Burns, et al. (1998) show that sigruficant overall 

differences were found between average and above average achieving 

students in Learning Style preferences. 

Although the single effect of Learning Style an Achievement in 

Biology is weak, the study revealed that the two-way interaction of 

Learning Style x Achievement Motivation is sigruficant to a considerable 

extent. It implies that to enhance achievement educators may give attention 

to combining Learning Style prefmences along with Achievement 

Motivation. The study of graphical representation further clarifies that 

High Achievement Motivation group adopting Moderately Preferred 

Learning Style attain high academic achievement. Therefore, there is a 

necessity to reconstruct learning environment around students' Learning 

Style preferences. 

5.4.2. IDENTIFY AND MATCH THE STYLE 

Earlier research studies show that match between educational 

structures and conceptual level of students calls special attention (Hunt, 

1971). It emphasise the relationship of teaching strateges to the learner 



requirements. Hence teacher may adopt teaching style that is Likely to 

accommodate the preferences of students' learning styles. Learning Style - 

Teaching Style Congruency (Matching of Styles) is directly related to 

academic performance (Charkins, 1984; Ferris, 1984; Cooper and Miller, 

1992; Cleverly, 1995). It helps the students to understand the subject matter 

in an easiest way, develop inquiry skills, a &sire to utilize their repertoire 

to the maximum and to master the concepts, principles and theories. This 

would definitely lead to a highly productive outcome. Thus the learning 

structures become joyful and less restrictive which is badly needed in 

secondary school grades. Above all, the participation of teaching learning 

process becomes an exciting experience. Helping the students to identdy 

their own style of learning, make it possible to train them to capitalise on 

their repertoires of learning strategies (Entwistle, 1981). 

Therefore, to improve the academic achievement, it is necessary to 

identrfy students' Learning Style preferences. As the students of secondary 

school are minor, they depend much on their teachers for guidance in this 

concern. Teacher can categorise the students according to their style 

preferences. The style preferences in the four areas viz., Environmental, 

Emotional, Sociological and Physical are equally important. But 

identification of karning Style preference of pupils unveil that Physical 

Style area is most preferred. Hence the teachersf role is to help the students 

to stick on to the unique style preferences in these areas. For instance, in 

the physical area some students adopt Tactile(Note-taking) style preference. 

The instruction given to this category students must provide opportunity to 

note-making habit. To enhance this style preference, instead of dictating 

notes, allow students to prepare notes based on study material and 



classroom teaching. This strategy may lead to a better learning through 

hands-on. 

In the Emotional Style area the persistence shown by students varies. 

Certain students are more determinant, i.e., they decide to take break only 

aper completing a solid piece of work. They some how manage to engage 

in the given work until it is completed or a particular phase of the task is 

finished. This style preference is characterised by avoiding taking breaks in 

between. The teacher can foster this style preference by assigning more 

responsible work with time limit. Here the break enjoyed after the 

completion of the work act as a reinforcement. 

As far as Environmental component is considered, it is related to the 

instructional setting. One of the major drawback of the present education 

system is that only in school the students are provided with a permanent 

design (table, chair). But the face-to-face teaching or teacher-student 

interaction time is minimum. After the class hours and in Holidays the 

students are spending their time at home. Here most of the students lack a 

permanent instructional setting. To those students who prefer formal 

seating arrangement (table, chair), it is necessary to arrange such 

environmental condition with all facilities. Unfortunately most of the 

students lack such a design of their style preference at  home and school. 

For the optimum use of the time and resources of the students attention 

must be focussed equally on learning mvironmental conditions. 

Similarly in the Sociological style area certain students prefer 

learning with peers while others prefer to learn alone. For the former 

group instruction based on project work will cater their learning preference. 



The latter group will be happy to go along with instruction which demand 

assignment which give opportunity for self-pace. 

5.4.3. IDENTIFY 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, individual's 

Approach to Learning material differs. Their intentions and motivations 

are varying. However, the present investigation looks ahead to see whether 

the differences in their Approach are crucial enough to be of considerable 

educational importance. The result available are supporting this hypothesis. 

The study revealed that the main effect of Approaches to Studying on 

Achievement in Biology is significant to a certain extent. The present 

findings indicate that students differ in their Approaches and is reflected in 

their Achievement to a considerable level. 

The findings is a major breakthrough in the research area of 

Approaches to Studying as it substantiate a series of recent research 

findings. Sigruficant main effect of Approaches to Studying on 

Achievement is reported by Anilkumar (1997), Pillai (1995) and Kumar 

(1998). Sigruficant difference exist between High and Law Achievers based 

on their Approaches to Studying (Kumar, 1997a). The results of group 

difference indicate that superiority in Achievement is associated with 

Highly Desirable Approaches to Studying. Moreover the results of two- 

way interaction Learning Style x Approaches to Studying is also found 

signifcant. From the interaction graphs it is clear that Highly Desirable 

Approaches to Studying @-IDAS) along with Moderately Preferred 



Learning Style induce high achievement. All these indicate the importance 

of identqying the Study Approaches. 

It implies that the instruction given in secondary schools may cater 

the prefmed Approaches to Studying. The present results support pioneer 

research findings. Meaning Orientation provide commitment to inquiry, 

conceptual understanding, higher grades and qualitatively superior 

learning outcomes in secondary education (Marton, ef al., 1984; Biggs, 1987; 

Ramsden & Entwistle, 1981). It is evident that Meaning Orientation make 

use of independence in learning, Analytic thinking, Academic motivation, 

Meaningful learning and Internality which are essential in the Science 

Curriculum of secondary education. 

To develop Deep Approach in students the teachihg-learning activity 

may include enough chances to conduct experiments and observation. On 

contrary, if the instruction is centred around merely on theoretical aspects, 

it help only to develop a Surface Approach. Moreover, the students should 

try to integrate the subject matter with other life experiences. The 

instruction should focus on rich experiences of the students and attempt 

should be done from the part of the teacher to exploit it. 

Science classes often encounter witkt facts, principles and concepts. 

Instead of mere rote learning, the students should seek evidences and 

clarifications. This will help to anchor the principles and theories in more 

meaningful way. Likewise the instruction should cater intrinsic 

motivation. The best method is to provide opportunities to do the exercises 

independently. The reinforcement during this training certainly motivate 

the student to go ahead with his studies. More important is the study 



material or text book which are clearly and logically organized. The 

contents which include facts, concepts, principles and theories to be 

presented in the order of hierarchy. This would help to integrate the matter 

in a meaningful way. An instruction which incorporate all these 

suggestions will probably develop a Highly Desirable Approaches to 

Studying which in turn will improve academic achievement. 

5.4.4. DEVELOP NEED FOR ACHIEVEMENT 

Researchers in the field of education give prime importance to the 

inherent force, Achievement Motivation to enhance Academic 

Achievement. Properly motivated students have shown high performance 

in their Academic Achievement (Waxman, 1997; Simons, et  al., 1999). The 

presence of a striving force for Achievement and Apprehensiveness as the 

base of consistent achievement (Grote & James, 1991). Educational 

attainment was influenced by Achievement Motivation (Cassidy & Lynn, 

1991). 

The present investigation result indicate that the main effect of 

Achievement Motivation on Achievement in Biology (Objective wise and 

Total score) is found significant to a lesser extent. This finding support and 

substantiate the former research results. Achievement Motivation was 

affecting Achievement in Biology to a lesser extent only (Kumar, 1994). 

Apart from this, many studies indicate the positive and significant effect of 

Achievement Motivation on Achievement. Achievement Motivation has 

significant, positive effect on Achievement (Reynold & Herbert, 1992; 

Preetha, 1996). Cassidy and Lynn (1991) claims that Educational attainment 

was influenced by Achievement Motivation. Research evidences revealed 



that motivation was the powerful discriminating factor between the high, 

average and low achieving groups (Gopinathan, 1981; Haynes, et al., 1998). 

However, the two-way interaction effect of Learning Style X 

Achievement Motivation is found to be significant. This implies that the 

role of Achievement Motivation in determining the achievement is still 

relevant. The graphical representation indicate that High Achievement 

Motivation group yield better achievement in most of the combinations 

especially with M o h a t e l y  Prefewd Learning Style. Hence, deliberate 

attempt from the part of educators is expected to develop a conducive 

environment to foster High Achievement Motivation. 

Besides, the results of Multiple Regression Analysis - Step wise 

revealed that out of the three predictor variables Achiebment Motivation 

emerged to be the best predictor of achievement. This once again underline 

the importance of Achievement Motivation in improving achievement. To 

cater Achievement Motivation students with outstanding performance in 

curricular and CO-curridar activities are to be acknowledged. This 

recognition of their performance a d  as a reinforcement because it is a 

pleasant effect. Teachers with high academic profile and experience could 

become a Motivating Power. Therefore while recruiting teachers, 

candidates with good teaching skills and having global vision are to be 

given priority. The team-work of teachers of different faculties can 

formulate strategies to motivate students. 

This could be possible by helping the students to become self reliant 

and independent at the Secondary xhool level. Contemporary practises 

followed in the school force the students to depend on their teachers for 



every activities. For a change, students may be assigned intermediate task 

to begin with and they may allow to choose progressively greater difliculty 

whenever the individual experience success. To develop High achievement 

motivation a shift in the evaluation procedure is necessary. The evaluation 

procedure adopted in secondary school focuses on the quantity of learning, 

rather than quality. The qualitative aspects of the work done is not often 

appreciated Therefore introducing grade system in school may provide 

opportunity to evaluate the qualitative aspects and thereby develop a desire 

in students for a better performance. The students may develop a healthy 

competitive spirit which helps for a productive outcome. 

For the three-way interactions, though not significantly high, 

interaction is noticed in the graphical sketches. High Achievement 

Motivation group coupled with Highly Desirable Approaches to Studying 

and Moderately Preferred Learning Style (HAM-HDAS-MPZS) is found to 

yield better academic achievement. This indicate that student personality 

in general and Achievement Motivation in particular have a substantial 

influence on their Approaches to Studying and to the level of knowledge 

processing (Abouserie, 1995). It implies that students with High 

Achievement Motivation exhibit Highly Desirable Approaches. Obviously 

High Achievement Motivation create a drive in the students for greater 

achievement. To yield this achievement they are obliged to develop a more 

Meaning Oriented Approach along with Moderately Preferred Learning 

Style. As a consequence the subject matter becomes integrated and inter- 

related thereby resulting a better academic output. 



5.4.5. TO BOOST ACHf EVEMENT 

Over the years researchers in the field of education are making 

constant efforts to improve academic achievement. The present study 

revealed that High Biology achievers and Low Biology achievers 

significantly differ in their study approaches. High achievers obtained high 

mean score in Approaches to Studying (Component wise and Total sore) 

except for Meaning Orientation. The result indicates the faulty method 

adopted in secondary school science teaching. The present teaching 

learning process do not help the students to develop a Meaning Oriented 

approach. This is because the goals of education are viewed as temporary 

and directed externally such as obtaining grades. To obtain this students 

depend on capsule informations given through com~nercia lly availa bIe 

Guides. The knowledge obtained through this method do not help to 

integrate the content properly. It means that the acquired informations 

remains isolated bits and the student fails to interconnect it. 

This emphasises the necessity to bring a steady shift in the Learning 

Approach of Low achievers. To develop a healthy approach teaching must 

be based on study materials which are written by experts in the concerned 

area. Therefore to boost achievement among Low achievers attention 

mustbe given to improve their study approaches. The goals of education 

should be diversified considering the future requirements rather than the 

present to encourage pupils to adopt a more desirable approach. The 

investigative and scientific temperament of pupils may be utilized for this. 



5.5 SUGGESTIONS FOR FURTHER RESEARCH 

Based on the present study the investigator suggest the following 

areas for further research. 

1. The same study can be extended to Central schools and Higher 

Secondary schools. 

2. Study can be conducted in subjects like Physics and Chemistry. 

3. Interaction of Learning Style and. seIect cultural variables on 

Achievement. . 

4. Influence of Creativity, Approaches to Studying and Learning Style 

on process outcome. 

5. Exploration of various factors affecting Approaches to Studying and 

Learning Style. 

6. Relationship of child rearing practises and Achievement Motivation 

in Affluent families and Non-affluent families. 

7. A factor analytic study of Learning Style with Achievement in 

different school subjects. 

8. Study which explores the relationship and role of parents in 

developing Approaches to Studying. 

9. Effect of Instructional design (Environmental Component) on 

Achievement in Various subjects. 



10. Style identification and match-mismatch of pupils' learning style with 

teching style in different curricular areas. 

11. Relationship of Learning Style and science temperament of higher 

secondary students. 

12. Relationship of Approaches to Studying components with 

Achievement of school and college students. 

13. A study using Multiple Regression Analysis to find out the best 

predictor variable in different academic subject incorporating the 

components and Total scores of Learning Style, and different 

Orientations and Approaches to Studying (Total score) and 

Achievement Motivation. 

14. A path analytic study using the components of Learning Style and 

Approaches to Studying. 
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LZARlYING STYLE INVENTORY 

Dr. P.K. Sudheesh kumar 
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Appendix I B 

UNIVERSITY OF CALICUT 
DEPARTMENT OF EDUCATION 

, 

LEARNING STYLE MVENT0R.Y 

Dr. P.K. Sudheesh Kumar, 
Preetha, S., Rehna E.T. & Sathy, P. 

In suuc t ions :  Read carefully each of the following statements. For each statement three 
i > p s  of  responses are given: (1) Always (2) Sometimes (3) Never. Decide carefully your 
response and it has to be marked in a separate answer sheet provided, by putting 'X' in the 
relevant ckcle. Special care should be taken to mark response for every statement. 

1. 1 feel sleepy while studying in a quiet place. 

2. I c2n study quicWy in a quiet atmosphere . 

3. I cznnot carry on with my studies for long. in dim vision. 

4 .  Fo: effective learning. I likc to sit in a chair. 

5. While studying during daytime. 1 do not keep the windows and doors of my study 
room open. 

6. 1 czn learn, while sitting in an easy chair. 

7.  I feel lazy in studying during cold seasons. 

S. The chilly rainy atmosphere is ;referable to the warn  summer atmosphere for my 
studies. 

9. I am not disturbed by any sound in utmost concenuation. 

10. 1 prefer studying in an open place, to studying in an  enclosed rooin during day 
tine. 

I I.  My learning will not i.um effective when the atmosphericteniperdture shoots up. 

12. 1 study the daily portions that I am expected to cover for that day. 



I learn on the compulsion of others. 

i find it difficult to complete my smdics a t  a stretch. 

1 can do the assigned works given by teachers in the expected standards. 
<; 

I study well for achieving better marks than my previous ones. 

1 avoid difficult portions while studying. 

I smctly abide by the instructions of my teachers in study matters. 

Evenchough our teachers insist on our being up-to-date in studies, I seldom do so. 

Often I succeed in rising upto the expectations of my parents regarding my smdies 

I will not accept the instructions given by teachers for studying new portions. 

The interval between the study periods is found to blur my memory of the thiigs 
already studied. 

When 1 have to find the solution for a serious academic problem, I go by my cnoice. 

I learn by linking my lessons with things and incidents of daily life. 

Learning through discussions and activities only robs my study time. 

In studies 1 prefer my own style to that of others. 

I can learn with ease, if I discuss matters with my friends. 

The study methods of toppers influence me. 
r ' r  - . .  

I like to study in away which is different horn that of my peers. 

When I study in the company of my friends, I understand the defects in my study 
process. 

Among the various educatio'nal programmes in radio and television, I could nor 
find anyone to be of wonh to me. 

Studies in the early morning is found to be very effecdve for me than studies-5: 
other times of the day. 

observing the exhibitions and experiments related to tbe academic subjects will nor 
facilitate my learning. 

Conducting minor experiments by myself enables me to understand rhe sciendfic 
principles. 



3.5. I h c  short rccesscs during the study time boost up my enthusiasm to learn. 

36.  Taking rest for somctime during studies is found to be effective for my studies. 

37.  Eating while studying intempcs my concentration. 

n - 
2 .  Studies in the morning is found to be effective for me. 

39. I can siudy for long, if I am not haunted by hunger. 

LO.  : lean by doing the experiments suggested in Science lessons. 

L: 1. Listening to talks and discussions nakc my studies effective. 

42. Explanations given to the eweriments help me to learn better than merely 
obsen-ing the .experiments. 

43. I t  is more easy for me to comprehend the lecnues rather than reading the books. 

44. My way of studying involves intenalising the prepared short notes based'on the 
notes given by the teacher. 

45. !i is difficult for me to prepare notes by reading other books. 
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UNIVERSITY OF CALICUT 
DEPARTMENT OF EDUCATION 

APPROACHES TO STUDYING INVENTORY (FINAL) 

Dr. P. K. Sudheebh Kumar 
8' 

Hassan Koya. M. P 

Instructions: Read carefully each of the following statements. Three types of 
responses are given for each statement: (1) Always (2) Sometimes (3) Never. 
Decide your response to each statement and mark it in a separate response sheet 
provided by putting X in the relevant column. If you marked incorrectly put a circle 
around it @ and mark X at the right place. Please mark your response for every 
statement. 

Example : 

1. Usually I study by myself 

I conduct practically possible experiments and observations related to my 
lessons. 

Always 

While studying I do not try to understand the basis of content matter. 

While studying 1 do not check whether gne subject ,is related with any other 
subjects or not. 

Sometimes 

X 

The facts that I find out while studying is compared with the results of 
experiments and observations. 

Never 

I evaluate the conclusions on the basis of observations and experiences. 

I do not have the habit of collecting evidences to check the validity of 
conclusions. 

I do the exercises given with the lessons without a direction from my teacher. 

I do not read the other related books and publications to study more about 
my lessons. 



While studying I frequently check whether the learned facts are there in my 
mind or not. 

When I study my intention is to collect the information required for a pass in 
the examination. 

I do not have the habit of reading the lessons as directed by the teacher. 

I clear my doubts about the lessons by asking teachers. 

I am not hopeful of scoring high marks even if studied well. 

Even if I scored high marks in the examinations I am not hopeful of a good 
future. 

While studying, my goal is not simply to pass the examination. 

I study because of the compulsion of elders. 

I study for applying the acquired knowledge in real life. 

I believe that education is also responsible for one's recognition in society. 

I do not have the habit of doing home work regularly. 

Eventhough it is good to learn according to a timetable, I cannot to do so. 

I like to play even during the time meant for studying. 

I do not feel that studying is a tedious experience. 

I take passing the examinations as a challenge. 

1 am directed by the belief that anything can bc achicvcd by a sincere effort. 

I have the habit of recording the similar concepts in content material in a note 
book. 

1 do .not try to evaluate the content matter on the basis of their merits and 
demerits. 

I check the conclusions using empirical evidences. 

I do not try to understand the detailed meaning and scope of concepts in 
content matter. 

Before arriving at conclusions I thoroughly check the facts required for it. 

I arrive at conclusions only after cautious and detailed study. 

Before accepting concepts from study materials I thoroughly check every 
details related to it. 

TO study a lesson I need more time than others. 
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UNIVERSITY OF CALICUT 
DEPARTMENT OF EDUCATION 

SCALE OF ACHIEVEMENT MOTIVATION 

Dr. Kamala S.  Pillai & C. Salim Kumar 

Read carefully the statements given below. For each statement, three 
responses 'Y', 'U' and 'N' are possible and these denotes Yes, Undecided and No 
respectively. Separate sheet is provided for recording your responses. Mark your 
response with the symbol 'X', below the circle of your responses (Y, 'Li, N) for each 
statement. Try to mark your response to each and every statement. 

1. I like to avoid those lessons which I find difficult to study. 

-) - 1 \vould try to utilise cllaximum of my ability for doing any work. 

3 .  I usually study the lessons taught each day that day itself. 

4. 1 have the feeling that I am lazy. 

5 .  I often put off things I know I should do today. 

6. I like hard work. 

7.  I used to do very little work which I can do. 

S. I would spend more time in  studying difficult lessons. 

9. 1 find satisfaction in doing well in my studies. 

10. I like to mingle with'others, who are good a t  studies like me. 

11. Each time I try to score more marks than my previous examinations. 

13. I find satisfaction, when I do a work in a befitting manner. 

13. I get satisfaction in doing a work better than my earlier work even if  I don't 
outperform others. 

14. 1 would be able to conlplete my studies very well. 

15. I like to present my activities which others can consider as models. 



I want to become a person admired by others. 

I want others to come to me for clearing their doubts. 

I like to be admired of my abilities. 

I want others to consider my opinions of great value. 

I dislike being the centre of attention. 

I like to take my own decisions. 

I want to mingle with important persons in the  community. 

I like others to appreciate my good activities. 

Even if I top in my class studies always I like to continue my studies. 

I try harder to win the top positions when I am in competition with others. 

I judge my performance on whether I do better than others rather than  just 
getting a good result. 

It is important to me to perform better than others on a task. 

I would study my lessons so that  I get the top rank in my class. 

It gives me pleasure in  doing things which I a m  sure to win. 

If there is tough competition, my performance will be better. 

I never neglect opportunities of better performance in nly studies. 

I don't mind working hard while others are having fun. 

There is continuous effort behind the success of my accomplishments i n  
studies. 

1 could study well a s  I am getting more recognition. 

The  most impoi-tant thing about studies is accomplishment. 

I usually .get the trophies and prizes for studies. 

There is satisfaction in  work involving technical knowledge and skill. 

I find satisfaction in studying materials which require high intellectual 
ability and skill. 

I feel like giving up a work which I am unable to do correctly. 

I feel doubt about my learning style whether i t  will help to attain the goal 

I think I am able to study better than anybody else. 



In all study matters, my opinions always come first. 

I used to take initiative in discussing study matters with my classmates. 

I would enjoy having authority over my classmates. 

If given the chance I would become a good leader. 

My classmates tnlie notice o f  what I say. 

1 usually think, I a m  the leader of ~ n y  group. 

I enjoy taking initiative in what my classmates should do and get things 
done. 

When we plan an activity I wodd like to direct it myself rather than someone 
else taking the lead. 

I like to give direction to my classmates and get things going accordingly. 
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(C) m w ~ c r j l c ) ~ o a u m a ~ g b o m ~  

(D) t-@6)8 & 3 s ~ m 3 o ~ a c f b 3 m u  

21. B@~PI  ep lo  mmj uddom?d d3,sc-d" ge1&2?(Ua m a c n x d  03a9 rrloaqjrn amL) cli3~0ae1 

wlm36104 

(A) ~aeI680~6mod - @&3cli3* - & & 3 d d  - &CKb - QBCIWllo 

(B) 0 3 e 6 8 0 d  - c3em.&la - morn* - &CKb - Q m o  

(C) ~ ~ a m e d  - WKDO- m d d  - mrn* - Q~CR)L~~O 

(D) a g m a o a d  - aammo- m d d  - r n h  -- 
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23. BdbCICHBj(lUCDo a@ClD cdd- 096N 6 M b ~ ~ a d d c + K l a C Y l l  cdh3am?d ClaCdm9m(~f 

4307 
(A) gpxrmcnjlm sa~&u&dd pd- mjcmcm3hlj)ama. 

(B) m o ~ d d 3 ~ '  qdo* CTjlddmas8q 

(C) gyf3mW6Xn dwddaaq .  

(D) gpdmmu d d d m a q .  

24. d3c&Ima~smao a*d*mao mjalcnxn- dug22 ~ Q J O  -2 
(A) rn3.o~rn&clld mu 
(B) oa&JeI rn~& mu 
(C) m a ~ a d  2~lem9dd mjdmama 

(D) d w d d m o  m~mqalmB3sln" 

25. ~&c~caf(,&?Om?d (L~(DI[T)C~~IUO?QC$ ~d€ElQOd3na0?6laCYll 2 d 0 ~ 9 0 ~ ) 0 *  

~ ~ 6 ~ a a s a ~ d m ~ m  e m % ~ ~ o a m $ d q o  rxwxmmsaaa& 

(A) 0&3oadacr, c n d l d ~ a ~ d ~ o d  mgacma 

(B) a&9oaAm o~m&snil&&23d 93gaq. 

(C) aDoc luJ i30  ~ ~ 3 d  83t3aCll)a 

(D) 0 3 0 q i 3 0  d d ~ a o d m ~ d  sogaq. 

26. 096N 0 & 9 ~ ~ d c d ~ € 5 l ~ ~ c c r d  B( /aJmmaw oO6lXCdgJ Udm3m (,~CR~~U)~OJCD 4 0 2  

(A) c&JQII~ W J ~  W* 

(B) 6 3 3 & u T d d  nG)(U1Ujld3~)aCfOa 

(C) cal(UjLcm0 crslddmama 

(D) dead 4pa0 ~ J S J ~  a~msasaCma 

28. 6388 (.(r)~sm?ccrd sm~es~@s~m~w1. mu &~samad pl~03dda3d @mu ~,3d&0~0(lTi3 

O g I S ~ r n o ?  

(A) c r n p p p ~ ~  mmu w s a [ d d m o  m M d m a &  

(B) *,m (Cr@m00 ~m9muw30ao &a&IiJaa 
(C) csm ~ a 3 d m  q d m ~ m ?  m3dma& 

(D) morn~qpdkb rn  mscl~d&d mJadaa&. 



3 I. &(qmeii&w ~lhbm~CNjl&aso m a p l r n 3 d  &3m-Y 

(A) da~drn- ~lhb3uadma23mm~ dqpa,~m;j~al~&acma. 

(B) ~3&3cnSioxao ~ p m d  .ad & am q3dmaa&3m" 

(C) m d m u  ojcuxmq~, m a a o  m(va&acrrxcn~a~~mU 

(D) ~sq- j&cd gggy.ma&3mu 

32. ~ 3 6 S d O O ~ ~ ~ ( v a  (maCLWXLI ~ d m u ~ d 0 6 1 D o  4 0 4  
(A) &JOauo, mdhbd, dwd, rn3dhb&d 

(B) mjocnmmmo, m j ~ m 2 0 ,  qcrucrjldd, -20 

(C) s d d a o ,  cruJaniaa"cn, d & d ,  cmacrujl&d 

(D) wW: E Q Q D ~ O ,  & & a d ,  CEICR)3qCIWo 



.aemmcrjl&d .raeqamampcm~d aam ,0,9rnacroa. & 9 O o  -2 

(A) qC3&mUmo 6121d+a=osTa" 

(B) -~a&d 6 ) p 1 3 $ 0 a ~ d b 9 6 ~ ~ ~  

(C) ~ J 9 ~ 9 U 3 0  WUKllI9w?~9tQXU)a~&9678~ 

(D) m d d  e~daa2mao&9mu 
b 

(C) c&aa~cw? a m ~ a d l  ~aiadmcld 

(D) &&dm~slwa22 am~adcala9a msmam)?d 

(A) cclr&d9mo (B) d a J 9 d m o  

(C) 0&daj9dm0 (D) mda"s9d~rn0 

A clym?aj~dm (13) @a~3cruo 

(C) qd3m0 (1)) R ~ @ ~ ~ G T D o  
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52. ~WflDo &S~~?~-CII) d c d ~ 3 m )  c d d m  0 3 8 I 9 d W a C l l 3  wU qm?m?mlmd SklSammOo? 

(A) aQ(,<sn?crd + qUBoodc rd  + EENJXI~TD~~X~~ 

(B) qmdd + 6xikqsnild + -mad 

(c) qrnmomdo@d + tsmqdmad + 

(D) q s n j l t ~ ~ ~ d  + ~ O O O = O ~ C @ ~  + -mad 

53. ~ h b - l d  mmam m j m  ~~)cII) cdd- ded-01 

(A) a q m w  p l a w  ddldmacroa 

(B) 6 3 9 a u & ~ 0  dl dm &(Kj1dmaq 

(C) d d  mma aasacroa 

(D) s ~ a u d m a o  a ~ d a & m s ~ 3 a " a a m a ~  d c r j l a a ~ o  adQaasam8 

C,%,O, + 60,+ CO, + 6$0 + d- 
(A) c d a ~ u a  m o ~ g g l m m l m d  mmemlaq3 e 3 a 0 m 7 a a ~ m ~ ~ ~ 3 m ?  2 3 d m o  

cluJ(o>6-Dmama 

(B) 2 d d W  c d  $$J&@&XI~~KD 633hb*&d4° ~ ~ o  d d d d 5 l a C f D a  

(C) uajmmmammO m m n o  &3dmsndaacl~633&~86)mcu)3cru? a o o ~ a m a o  633&'m?m?d 



58. d 3 d ,  ad, BaSOaQS B-a, al~ld?p1~lhbd ) a m  ( B l 3 ~ n 3 d d  2 d 8 2 4 s a d d a o  

scao23as mjdaa md-d  cmamds? c ~ b o m ~ a a .  ~d(Uj lCU?~?aod 03~9domarn amu 
w o a a d a o d m  ddqd-o? 

(A) dm~dcrd (B) cl~aljldcrd 

(c) a m o d e d d  (D) ~ $ a " q d m *  

59. 08s pad, crumdmao, ~ O ~ ~ ~ G F U B O ,  s904dae10 a c d  calc l~dmmamd w q a m a s  
cruanodmaq? 

(A) m m d c n "  (B) o,om c r u o q a s m d d  

(C) & E b ~ ~ r a c r ~ ~ ~ ~ ~  (D) ~ r y d q ~ d d ~  

60. ssa m c n m u o a a d d  q m a o  63oauWao  d e 1 a 2 2  c7mcq3d300 rndmmaw3rm 

21 w: &mld 6 &dd -30 12 -4 -80 6 s ~ & * d d  C Q ~ a o  

p ~ 3 9  ~ o l ~ c m a o  m o 6 s p l w ~ r n  wu ~ ~ ~ a d h m m a ~ o s m ~  -30 ( m a c ~ a ~ m o s p o m 4  

(A) 20" ecaa a a q o o c C b o d m d  mad 
(B) smu C,q,O, ng)nr, cuoqhbes6mo 

(C) 9dd 6 ~ O d B 9 c ~ 2 a ~ ~  

(D) mmu tima mlcsrn~ q o m u  
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UNIVERSITY OF CALICUT 
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ACHIEVEMENT TEST IN BIOLOGY(Fina1) 

FOR SECONDARY SCHOOL PUPILS 

HASSAN KOYA. M. P 

I .  almq m p 3 a m a d q a  oldanam m ~ m ~ m ~ a m a a s  csnlsxacrm"' 

(.A) b3Mc~no (B) ~ C J ~ ~ ~ ( T U ~ ( ~ ) O  

(C) cnmu~c~3iR)~c0,0 (D) ~ ~ ~ ~ c R ) ~ ~ O  

2. maUqs36nd ~ a ~ & 3 d d m a B  a c n S i m a q  m a m ~ d  a3~11)?mam CS30o 4yn4 

(A) ge~a*qs3ard dm~mi (B) o ~ c m ~ a m 3 4  

(C) scllcrdrr~asbd (D) ~d&ma&d 

3. am qmmao c ~ u k m a a 8 2 2  ~ 6 b ~ a a s  ~~SB([ IAJ)  adad cmwjlwaasama? 

(4 - (B) c=-x=Wad 

(C) (D) Bhb3m3a l )o  

4. a d m  c m d q ~ l ~ b ~  a 9 ~ m  wmdldsmd dbdrnaon & a d  cJBmanoa? 

(4 - (B) -- 
P" (C) m3q- (Dl -SJ- 

y '" 



(A) craJOCnxs6bWo (B) cla~w! 

(c) m l d d  (D) c r a ~ m 2 l & d  

mad magatxqj ap,padapn L ~ ~ ~ O O ~ Q S  w-Y 

(A) CIUJ(8PI9d6llIo (B) dM&JDdrno  

(C) d- (D) ~ B Q O Q I ~ ~  

&hil&d ~ d d m a c m  c ~ d ~ o -  ,scl.admacma? 

(A) wd- (B) *om"G0o 
(C) dhddmoeo  (D) ~ ~ m o  

tima dhimmd ~ o o q d  d d d m a c m  ~ o d g c l p  w~~3cmjY 

(A) -€imo (B) ~ s m c a r n o  

(C) aawt8q.sosmo (D) (8c&omm0 

cmasarn GkEsmm~dmU d ~ ~ a d o o  d & 0 d  al)'mdmacm acnSirna .~3oY 

(A) go& (B) -add 

(C) q@ga&d (D) d ~ ~ 3 q 0 d C l i 3  

~lta&bdcf33~ GNPlo &a0~aOTXUIu 03Q9PlW~CTO dou BnJ9d& d c J 3 d ~ 6 ) $  (ma(SD(110 B~PIB~~TD? 

(A) @CiUICUjlOo (B) &g(UIUJo 

(C) -d (D) ad3~mq0 

m a s m o d a d  wamacm cm~am32~3sb3mcrd ,amm~ maaold c s h b o r n 3 m w d  

(A) nQgpdd CqZJsxa 6bama0amos la "  

(B) s9lanloaa22 doodmo &m22pm~a=3678~ 

(C) m m ~ c r j l o ~ m 3 w ~ ~ ~ ~ ~ r n ~  

(1)) e m 3  wsxa 6rb~sam3rnaa~o6mu 



(A) crjldcrr,*~d m* 
(B) saoa0jlscrd &maw 
(c) p ( O j l ~ ~ ~ l l 0  dddmanna 

(D) d d  -30 a a s a d  -imm-aq 

eoa ~ m 3 a d d  Q~~(sBo[ I )B~BB~( I~>~.  mu a3sasaod a l a ~ a o d d m ~ d  mu aacrdacaamd 
~ s ~ a o o ?  

(A) maopw mmu a e 1 a 3 ~ d d -  msm3mldaasb 

(B) &JO GI@pCO& ~m3(11>ukiY~9ao hbdmadb 

(C) csm dood- q d m 3 m l  mpkdmad 



23. an36%'do(l~aCllXXdd (BHMQXl ~~~u ~~~o f@d 
(A) ODJQ~DO, mCljl&d, dmd, B P I D B ? ~ ~ ~  

(13) ~~cnw6b3CB0, (@]~(IUCD32o, mjCRXljl&d, -20 

(C) o d d 6 0 ,  maaanum, modad, d a d  
(I)) mo: ~ o ~ o ,  d & a d ,  mmqm 

25. tzma &a$mu o d w  'q!14@d ~39%m~dmacqpxmsaq. pmu aa.ijlwgas n m d d  
&@ cola~qoJkrxm~rrr0 qolCijlm~? 

(4 a q q c d  4 (B) -d (C) BoocrvJo (D) 9@amlm" 

28. m ~ d p d  m o  m d g  m32aas ~ m d d  a d q o  &asadmod m3.9 doauamu 

. \ e "  w~(slaeom" ~s~cDcrSlmmdm* cn~~milma-? 
C: 

(A) @ ~ c u j l m o  @I w3d (C) (ElmDdd (Dl 6 3 9 0  



(A) ciQdna0 uap-dd & & m a ~ d b D d  

(B) -0 cl3radI-d EI,dqcailwd 

(C) m1ocnxs6b-cn" aTtxqsuo @ r n p d % D r n U  

(D) QDcl.pCnild -So d$dGIg~~~a&DSsrno 

(A) ~ 3 % ~  (B) rn3&3&[1~ (C) ci~xmcru" (Dl ~~ 

(c) WX~CD ~ a r m 3 d  (D) m m s m ~ ~ ? ~ m a ~  @&~+msocrd 

~ s 9 6 l T l d a ~ o  ~ N x X I I O  -0 f3G39@3sUm,?m, CD3QBm B3(U)(L13m 6 = d ( 3 l ) d d  

&3rnd crjld@** cQmil* & a d  d ' e ,mdd(11 ]36 lnY  

(A) aq@d 4 (13) (36mJ$?d 6l& 

(c) aq@d cnjl (Dl -d 22 

(D) ~ c a a q & a d  Boak&UXMMJBslDaaaQs 
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- UNIVERSITY OF CALICUT 
ACHIEVEMENT TEST IN BIOLOGY 

RESPONSE SHEET (FINAL) 
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daa@loq 
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: .......................... 
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2 1 

22 

23 

24 

25 

26 

27 

28 

29 

3 0 

3 1 

3 2 

3 3 

34 

3 5 

3 6 

37 

38 

39 

40 

edd ............................................................................. :..:.:...: ................... qmt~aasJ/odt~~$a~sJ 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A .  

.A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

.A 

A 

A 

A 

A 

B 
I 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

. * B  

B 

B 

B 

. B -  

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

B 

.B 

B 

B 

B 

B 

B 

B 

B 

.B 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

. C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

C 

. C 

C 

C 

C 

C 

C 

C 

C 

C 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D 

D .  

D 

D 

D 

D 

D ,  

D 

D 

D 

D 

D 

D 

D 

D 
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UNIVERSITY OF CALICUT 

DEPARTMENT OF EDUCATION 

ACHIEVEMENT TEST IN BIOLOGY (FINAL) 
FOR SECONDARY SCHOOL PUPILS 

Hassan Koya. M. P 

Time: 40  mts  

Instructions: 

1. This is a test in  Biology. Separate Response sheet is.provided for 
making answers. Do not write anything in the question paper. 

2. For each question four answers are  given marked by A, B, C 
and D of which only one answer is correct. Find the correct . 
answer t o  each question. Then mark i t  in  the answer sheet ,  
against the particular question number, by putting an 'XI mark 
on the letter denoting the correct answer. 

3.  To change the first marking a t  a wrong place, draw a small 
( [ 1 ) around the first marking and put another mark on the 
correct place. 

4.  Begin to answer when the invigilator say 'Start'. 

Exampie: 

\llhich is the primary source of energy in  an ecosystem? 

A .  Air B. Sunlight C. Water D. Earth 

Marking the answer Q. No. 1 

. . 

1. Name the Branch of science dea!ing wi th  her.edito1.y characteristics. 

A.  Biology B. Zoology C. Botany D. Genetics 

2. \?hich part of the electronmicroscope magnifies the objects? . 

A .  Beam of electron B. Electromagnets C. Lens 
D. Light rays 

.. 4 



3.  Wame the group of cells having similar structure and function? 

A. Organ B.Organsystem C.Tissue D. Cluster of cells 

4. Xame the membrane through which only smaller molecules are 
allowed to pass through 

4. Impermeable membrane B. Seinipermeable membrane 
C. Permeable membrane . D. Selectively permeable membrane 

5. Kame the process of breaking down of glucose in  the absence of 
oxygen 

A. Anabolism B. Fermentation C. Catabolism D. Respiration 

6 .  Iihich is the respiratory organ in  insects? 

A.  Lungs B. Spiracles' C. Branchioles D. Tracheae 

7. \<hat is the phenomena where animals depend on plants for their 
food? 

A.  Au totrophism B. tle terotrophism 
C. Epiphytism D. Symbiosis 

8. Give the name of the process of the origin of organisms 

A .  Life processes B. Biology C. Evolution 
D. Life maintenance 

9. Kame the part of a cell w h e r e  protein synthesis takesploce 

A .  Ribosome, B. Lysosome, C-. Centrosome, D. Chromosome 

10. itarne the scientist who first explained the reactions i n  cellular 
respiration 

A .  Newton B. Adolf Krebs C. Galileo D. Shwan 

1 1 .  Iihich is the pigment that gives red colour to the red'.blood 
corpuscles 

-4. Plasma B. Albumin C. Platelets D. Haernoglobin 

, 12. Kllich of the nutrient deficiency causes unhealthy teeth? 

A .  Sodium B. Calcium C. Iodine D. Potassium 



13. Why blood is called 'a tissue? 

A. Blood plasma contains salts and amino acids 
B. Blood performs the same functions even though it contains 

different blood cells 
C. Blood carries hormones to different parts of the body 
D. Blood carries the materials required by the tissues to all 

parts of the body. 

4 .  Cartilages are tender because the intercellular spaces in them are 

A. fewer in number B. filled with gelly-like substance 
C. filled with air D. Very iarge in numbei: 

15. What is the difference between glucose and glycogen? 

A. Glucose is a simple form of carbohydrate 
B. Glycogen is a simple form of carbohydrate 
C. Carbohydrate is stored as glucose 
D. Glycogen is a complex form of carbohydrate 

. - 
1 0 .  Which of the following is correct regarding cellular respiration 

A. Oxidises glucose and releases energy 
B. Pyruvic acid is produced 
C. Breaks down glycogen D. Produces glucose 

7 .  From among the following statements choose the best one regarding 
the function of bile in  the process of digestion. 

A.  Transforms fat molecules into complex substances 
B. Splits fat molecules into smaller molecules 
C. Changes proteins into energy 
D. Changes protein into coinplex substance 

;8. \Vhich of the following statement is correct regarding white blood 
corpuscles? 

A. Have a definite shape B. Brings oxygen to heart 
C. Produces antibody D. Seen i n  large quantities in blood 

' 9 .  Elephentiasis is seen spreading in a vilalge. What precaution can be 
taken to prevent the disease from spreading more? 

A .  Not to urinate or defaecate in.  open places 
B. Always eat balanced diet 
C. Keep food materials clean 
D. Adopt measures to destroy mosquitoes. 



20. What is the speciality of Binomial nomenclature in Biology? 

A. Naming by classifying into plants and animals 
B. Naming by using the specific name and generic name 
C. Naming living being according to  similarities and 

dissimilarities 
D. Naming by using the generic name and specific name 

21. Indicating thecorrect use of electron microscope 

A.  Helps to understand the overall structure of a cell. 
B. Helps to see very minute and complex objects clearly 
C. Helps to  see life processes. 
D. Helps to  see cell division. 

22. Why is endoplasmic reticulum called as skeleton of the cell? 

A. Transports materials into the cell 
B. It extends from plasma membrane to nuclear membrane. 
C. Renders shape, strength and rigidity to the cell 
D. Having irregular foldings. 

23. Which of the following is an example of an organ system. 

A .  Heart, Arteries, Veins,Capillaries 
B. Lungs, Wind pipe, Tracheae, Oesophagus 
C. Brain, spinal cord, nerves, bones 
D. Mouth, Stomach, Large intestine, Nose 

24. Differentiate Phagocytosis and Pinocytosis ili cellular processes? 

A.  Intake of liquid particles is phagocytosis. intake of food 
particles is pinocytosis 

B. Intake of food parricles is phagocytosis, Intake of liquid 
particles is pinocytosis 

C. Giving out food particles is phagocytosis, giving out liquid 
particles is pinocytosis. 

' D. Giving out food particles is pinocytosis, giving out liquid 
particles is phagocytosis. 

25. A child experiences poor vision in  d i m  light. Which of the following 
deficiency in  his diet is the cause of his poor vision? 

A. Vitamin A B. Iodine C. Protein D. Iron 

26. Blood is seen in the sputum of a T.B. patient wheri be cougf~s? 
Give the reason. 

A .  Heart is affected by the disease I'\. Fi,lood vessels s e  punctured 
C. Lungs are infected D. In jury  in the mouth 



27. A person who had affected by chicken-pearlier will not usually 
contract the same disease when he is nursing a chickenpox patient. 
Give reason. 

A. Person is fully healthy. 
B. Person took medicines earlier. 
C. Person got resistance towards chicken-pox. 
D. No fear of being infected again. 

28. When marine fishes are included in the diet of Goitre patient the 
. disease is seen gradually cured. Why? 

A. Sodium B. Chlorine C. 'iodine D. Calcium 

29. A child who burst out laughing while eating suddenly coughing violently. 
Why? 

A. Food entered in the wind pipe 
B. Consumed too much of food 
C. Due to lung, disease 
D. Food being stuck in the mouth. 

30. Which micro-organism causes fermentation of batter? 

A. Yeast B. Bacteria C. Virus D. Amoeba 

31. During a car accident, the driver had a severe blow in his chest. 
On medical check-up his lungs were not found to be seriously 
affected. What might have protected the lungs from the blow? 

A.  Pleural fluid B. Pericardial fluid 
C. hlater D. Air in  the lungs 

32. If the hand is severely cut, it is advised to hold the hand up the 
shoulder till inedical assistance is made available. W h y ?  

A.To help the blood clot easily 
B. To minimise 'flow of blood 
C. To give relief 'for pain 
D. To get  protection from infection 

3 3 .  If water plants are grown in an aquarium its water need not be 
changed frequently. Why? 

A. Plants absorb carbondioxide from water 
B. Atmospheric carbon dioxide dissolves in water 
C. Water absorbs atmospheric oxygen. 
D. Plants release carbondioxide into water. 



34. .4 person who has bleeding gums was advised by a doctor to  e a t  
fruits such as gooseberry, citrus e t c . ,  Which of the following 
deficiency is compensated 

A) Vitamin- A B) Vitamin K C)  Vitamin C D) Vitamin E 

35. Give the appropriate explanation of the process of cellular 
respiration? 

. A.  Breaks down simpler substances 
B. Liberate's energy by oxidation 
C. , Air mixes with blood 
D. Exchange ..of oxygen and carbondioxide takes place 

36. A person's blood when tested was found to have enormously high hiBC. 
Which of the following s tatements  best explains this finding. 

A. The WBC count increased in proportionate to the increase i n  
RBC count 

B. '. WBC are smaller when compared to RBC 
C. More WBC are formed t o  resist the germs entered into the  body 
D. WBC count increased by consuming medicines. 

37. Sugar granules when put into a beaker of water decreases in s ize  
gradually and disappears. How is this process explained? 

A.  'As both sugar and water molecules are colourless cannot be 
disciminated. 

B. Sugar and water molecules. 01-c of  the same size 
C. hJl'ntcr molcculcs enlcr into sngur rnolccules 
D. Sugur mole&les sprend evenly among the water molecules. 

38. Choose the best inference from the following equation 
light 

6C02+H2S > C6H 1206 + 12s + 6 H 2 0  

A .  Photosynthetic bacteria synthesise food using hydrogen, 
carbondioxide and light 

B. Plants synthesise food by using carbondioxide and hydrogen 
sulphide 

C. Green plants synthesise food by combining hydrogen sulphide 
and carbondioxide in  the presence of sunlight 

D. Bacteria breaks down hydrogen sulphide in the presence 01 
sunlight to produce sulphur 

39. How does root pressure, suction force, cohesion and adhesion help 
plants? 

A. In the transportation of water 
B. In photosynthesis 
C. In .cellular respiration 
D. in osmosis. 



40. The ratio of HyProgen and Oxygen in a chemical compound i s  2:1 
as in water. There are six carbon atoms, 12 hydrogen a t o m s  a n d  
6 oxygen atoms in it. Which of the following is the  best conclusion?. 

A. It is a hydrocarbon 
8. I t  is C6HI2O6 carbohydrate 

C. It contains six water  molecules 
D. It is an  amino acid. . . 
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