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Learning math is very important since it is the major instrument for future
development of science and technology. Mathematics is regarded as the "queen of
the sciences" as it is the base of science and technology that have made our life easy
and comfort. Mathematics is used in number of areas, because it provides a precise
way to describe complicated situations and analyses difficult problems. Thus, the
progress of a society depends largely on development of math education. According
to Becon “Mathematics is the gateway and key of the sciences, neglect of
mathematics works injury to all knowledge; since one who is ignorant of it cannot

know the other things of the world, and what is worse, men who thus ignorant are

unable to perceive their own ignorance and so do not seek a remedy” (c.f. Kline,

1969)

Mathematics education is essentially a practical discipline, where the
underlying goal is always to promote better learning of mathematics for the students.
It benefits both individual and society through its contribution to the science,
economy, engineering etc. It can empower individuals in everyday life, bring them
personal fulfillment through studying its beautiful patterns and working on its
magnificent problems. National Policy on Education (1986) suggested that,
“Mathematics should be visualized as the vehicle to train a child to think, reason,

analyze and to articulate logically”.

Mathematics is an important subject of school curriculum and is necessary in
daily living as well as in the study of other subjects. Vocations, profession,

administration, industries and all institution, use a good deal of mathematics, as
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well farmers, doctors, engineers, clerks, painter, tailors, chemists and mechanics
scare or fail in their profession by their lack of skills in mathematics, each detail of
their vocation needs mathematical precision and predications (Vasanthi, 2000). By
accepting the importance of mathematics, Education Commission (1964-66)

recommend compulsory study of mathematics for the first ten years of schooling.

At secondary school level, effective transaction of the concepts is prevailing
as a major problem for teachers as well as students. For removing this inadequacy,
educators have explored emerging theories about how people learn and studied
different types of learning styles used by the students. The research findings on
learning styles offer substantial promise to teachers, counsellors and the students
themselves in terms of finding better ways to learn how to act intelligently when
learning seems to be a difficult process. Learning style theories help the teachers to
understand their learners and then developing a variety of instructional
methodologies to benefit all learners; recognize the incredibly diverse needs learners
bring into the classroom and helping the learners discover how they learn best for

optimum academic achievement (Nzesei, 2015).

Sriphai, Damrongpanit and Sakulku (2012) indicated that learning styles as a
factor influencing mathematics achievement had a greater coefficient of
determination than the one without learning styles; the effect of learning styles
treated as exogenous variables had a greater coefficient of determination than
learning styles treated as endogenous variables; and the changes in the regression
coefficient as well as changes in relations between factors influencing mathematics

achievement showed that learning styles was a moderator variable.
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Once teachers are aware of the unique learning styles of students, they will
have the capacity to adjust their teaching approaches to best fit to their students’
learning preferences. This awareness forces the teachers to have a self-reflection on
the current teaching methodologies they use and leads to a refinement. The
understanding of learning styles of children helps the parent to assist and reinforce
their children to acquire skills needed for successful schooling (Sabatova, 2008).
Thomas(2014) reported that the study of learning style preferences helps the
teachers to match the learning tasks with the learning styles of students and design
mathematics curriculum accordingly. The study also advocated that various patterns
of cooperative learning can be implemented in schools for the effective transaction
of mathematics curriculum in as relaxed and friendly atmosphere based on the

learning preference of pupils.

Need and Significance of the Study

Majority of our students find difficult to learn and score high in mathematics
and a common belief prevails that the majority of students dislike mathematics.
Gafoor and Kurukkan (2005) conducted a study to identify the difficulties felt by
students in learning mathematics. The results revealed that major reasons to dislike
mathematics were related to difficulty in understanding the subject matter, and
teacher or instructional related factors. When 20 percent of students rated
mathematics as a very difficult subject, 54 percent of students reported medium
difficulty, with only 10 percent of students considered it as an easy subject. Around

42 percent of students fail to identify the ways to solve problems provided in their
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textbook. A large division of students use blind strategies in learning mathematics

and possess less adaptive self-efficacy beliefs and epistemological beliefs.

Social cognitive theorists have suggested that peoples’ judgements of their
own capabilities to accomplish specific tasks strongly influence human motivation
and behaviour (Bandura, 1986). According to Bandura's (1997) social cognitive
theory, self-efficacy has an important role in students' achievement. This is because
self-efficacy judgements are said to mediate the influence of other predictors of
behaviour on a particular performance. In mathematics, for example, the confidence
that student has in their own ability helps to determine what they do with the
knowledge and skills they possess. Consequently, the influence of actual ability on
some academic performance is due, at least in part, to what students actually believe
they can accomplish. Prior determinants such as ability and previous performance
attainments help to create self-efficacy perceptions and are also strong predictors of
subsequent performance. However, peoples’ perceptions of their efficacy touch, at

least to some extent, almost everything they do (Bandura, 1984).

Relationships between students’ maths self-efficacy and maths achievement
have been well-researched overseas. Ayotolaa and Adedejib (2009) identified that
there exist a strong positive relationship between mathematics self-efficacy and
achievement in mathematics among senior secondary students of Oyo state. They
also recommend that teacher should find ways of enhancing mathematics self-
efficacy among students and should place emphasis on student's confidence to
succeed in mathematics achievement. Liu and Koirala (2009) studied the relation

between mathematics self-efficacy and mathematics achievement among 10™ grade
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students of United State. The results of the correlation analysis indicated that
mathematics self-efficacy and mathematics achievement were positively related.
Students with high mathematics self-efficacy were associated with high mathematics
achievement. Regression analysis also indicated that mathematics self-efficacy was

a significantly positive predictor of mathematics achievement.

Among the various factors, researches showed that learning style influences
the self-efficacy in particular task across the domains. Zarei, Esfandiari and Hosseini
(2016) identified that language learning styles and strategies as predictors of
computer use anxiety and computer self-efficacy. West, Kahn and Nauta(2007)
studied the relation between learning style and research self-efficacy. The results
showed that students with more active (vs. reflective) and more intuitive (vs.
sensing) learning styles reported greater research self-efficacy, and students with
more intuitive (vs. sensing) and more verbal (vs. visual) learning styles reported
greater research interest. Ishak and Awang (2017) showed that there is no significant
difference between learning styles based on gender at the same time Kahramanoglu
and Deniz (2017) revealed that women are dominated by the visual and auditory

learning styles.

The study conducted by Arbabisarjou, Sotoudeh, Zare, Shahrakipour and
Ghoreishinia (2016) found significant relationship between student's gender and
their efficacy. Females showed a higher level of efficacy. Despite this there wasn’t
any significant relationship between student's gender and their learning styles. The
results of ANOVA showed a significant influence of student's learning styles and

efficacy. The findings of the study reported that, learning styles could help in
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predicting one's efficacy and self-efficacy is an important factor in someone's
success. Results of the study also suggested that the professors should use optimum

learning methods by considering student’s learning styles.

The teachers should be aware of students’ affective beliefs and inter-relations
of those in learning mathematics so as to employ more effective strategies in
teaching and to improve students’ mathematics learning by reducing their negative
beliefs. For this the teachers should have a clear idea of mathematics self-efficacy of
students and the factors affecting mathematics self-efficacy of students. Review of
studies indicated that much less is studied about how the learning style influences
the mathematics self-efficacy of students. Hence the present study was designed to
investigate the influence of learning styles on mathematics self-efficacy of
secondary school students. The results of the study is beneficial to policy makers,
administrators, teachers and parents to train students for adopting effective learning

style in mathematics and to enhance mathematics self efficacy of students.

Statement of the Problem

The present study is entitled as;

INFLUENCE OF LEARNING STYLES ON MATHEMATICS SELF-

EFFICACY OF SECONDARY SCHOOL STUDENTS
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Definitions of Key Terms

° Influence

Influence is the power or ability to affect someone’s beliefs or actions

(Compact Oxford Dictionary, 2004).

For the present study, Influence is the capacity of Learning Styles to have an

effect on the Mathematics Self-Efficacy of secondary school students.

° Learning Styles

Learning styles is the composite of characteristics cognitive, affective and
psychological factors that serve as relatively stable indicators of how a learner

perceives, interacts with and responds to the learning environment (Keefe, 1979).

For the present study, Learning styles is defined as ways of learning
preferred by students in learning mathematics in terms of Activist, Reflector,
Theorist and Pragmatist learning styles as measured by using Learning Style

Inventory.

° Mathematics Self-Efficacy

Bandura (1997) defined mathematics self-efficacy as one’s beliefs or
perceptions with respect to their abilities in mathematics. Mathematics self-efficacy

is one’s conviction or confidence in their abilities to solve problems in mathematics.

Ferla, Valcke and Cai (2015) posited that mathematics self-efficacy indicates
individual’s self-perceived confidence to successfully accomplish a particular

mathematics task.
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For the present study, Mathematics self-efficacy refers to beliefs or
perceptions of students with respect to their abilities to solve problems in
Mathematics, using Mathematics in everyday task and obtaining good grades in

Mathematics courses as measured by using Scale on Mathematics Self-Efficacy.

° Secondary School Students

The secondary school students refer to those students studying in VIII, IX

and X standards of high schools in Kerala.

For the present study secondary school students means those students

studying in Eighth standard of high schools in Kerala state.

Variables Selected for the Study

The variables selected for the present study are:

Independent Variable: Learning Styles

Dependent Variable: Mathematics Self-Efficacy

Objectives of the Study

The objectives of the study are:

1. To identify the type of Learning Style preferred by the secondary school
students for total sample and subgroups based on gender, type of
management of schools and locale of schools.

2. To find out the extent of Mathematics Self-Efficacy of secondary school

students.
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To analyze whether there exist any significant difference in the mean scores
of Mathematics Self-Efficacy of secondary school students for the subgroups
based on gender, type of management of schools and locale of schools.

To analyze whether there exist any significant relationship between various
Learning Styles and Mathematics Self-Efficacy of secondary school students
for the total sample.

To find out the influence of various Learning Styles on Mathematics Self-

Efficacy of secondary school students for the total sample.

Hypotheses of the Study

The hypotheses formulated for the study are:

There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on gender.
There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on type of
management of schools.

There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on locale of
schools.

There is no significant relationship between various Learning Styles and
Mathematics Self-Efficacy of secondary school students.

There is no significant influence of various Learning Styles on Mathematics

Self-Efficacy of secondary school students for the total sample.
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Methodology in Brief

Method

The purpose of the present study is to investigate the influence of learning
styles on mathematics self-efficacy of secondary school students. Thus, survey

method was used for the study to collect necessary information.

Sample

The population considered for the present study is secondary school students
in Kerala. The study was carried out on a sample of 600 secondary school students
of standard VIII selected from various secondary schools of Kozhikode and
Malappuram districts of Kerala state. Stratified sampling technique was used by
giving due representation to strata such as gender, type of management of schools

and locale of schools.

Tools used for data collection

The following tools were used for the purpose of collecting relevant

information:

. Scale on Mathematics Self-Efficacy (Niranjana & Nimisha, 2019)

. Learning Style Inventory (Mumthas & Fasi, 2014)

Statistical technique to be used

For the purpose of analyzing the collected data following statistical

techniques were used:
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. Descriptive statistics

. Percentage analysis

. t-Test (Test the significant difference between the means of two groups)
. Pearson Product-Moment Correlation

. Analysis of Variance (ANOVA)

Scope of the Study

Mathematics is the subject which undoubtedly forms the very basis of entire
world’s scientific, technological and commercial system. Mathematics is useful in
the development of other fields of knowledge. There is no science, no art and no
profession where Mathematics does not hold a key position. Ma and Kishor (1997)
propose attitude towards Mathematics as “an aggregated measure of a liking or
disliking of Mathematics, a tendency to engage in or avoid mathematical activities, a
belief that one is good or bad at Mathematics, and a belief that Mathematics is useful

or useless”.

The present study aimed to investigate the influence of Learning Style on
Mathematics Self-Efficacy of secondary school students. Through the study, the
existing level of mathematics self-efficacy and the learning styles preferred by
secondary school students can be identified. As the study provides an evaluation on
the existing level of mathematics self-efficacy of secondary school students, the
results would be of great use to secondary school teachers, educationists and
curriculum planners to incorporate method of teaching mathematics according to the
learning styles and mathematics self-efficacy of the students. The findings of the

study would help curriculum planners to make needed changes in the content of
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mathematics text book and refinement of mathematics curriculum by considering the

mathematics self-efficacy.

Limitations of the Study

The following limitations are identified for the present study:

The study was conducted only on a sample of 600 secondary school students
of standard VIl studying in Kozhikode and Malappuram districts of Kerala

state.

The present study was limited to the study of the influence of learning styles
on Mathematics self efficacy. Review suggested that there are many other

factors affecting Mathematics self efficacy of secondary school students.

The study was conducted only on four types of learning styles suggested by

Honey and Mumford.

In the study, self reporting techniques are used to collect data from the

sample, so social desirability bias may affect the study.

In order to study the group differences, the classificatory variables selected
for the study were gender, locality and type of management of the schools.
The other relevant classificatory variables like level of intelligence, home
environment, parental education, socio-economic status etc. were not

considered.
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Organization of the Report

The report of the study is presented in five chapters namely, introduction,
review of related literature, methodology, analysis and interpretation and summary,
findings and suggestions. The details of organization of the report are described

here.

Chapter 1

This chapter of the report presents a brief introduction, need and significance
of the study, statement of problem, definition of key terms, variables selected for the
study, objectives of the study, hypotheses of the study, a brief description of

methodology, scope and limitations of the study and organization of the report.

Chapter 2

This chapter deals with theoretical overview of the variables Learning Styles
and Mathematical Self-Efficacy and also it explains the review of related studies

associated with these variables.

Chapter 3

Methodology of the study was described in this chapter. It includes
description of variables, objectives of the study, hypotheses, tools employed for data
collection, sample drawn, data collection procedure, and statistical techniques used

for analyzing the data.
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Chapter 4

Details of the statistical analysis of the data along with discussion and

interpretations of the results are presented in this chapter.

Chapter 5

This chapter provides a summary of study along with major findings of the
study, educational implications of the study, and suggestions for further research

area under consideration.



CHAPTER I
REVIEW OF RELATED LITERATURE

e Theoretical Overview of Variables

e Review of Related Studies



REVIEW OF RELATED LITERATURE

Review of related literature is an essential part of every research. A literature
review is a comprehensive summary of previous research on a topic. It describes
how the research is related to prior research and it shows the originality and
relevance of the selected research problem. Specifically, it justifies proposed
methodology. The literature review seeks to describe, summarize, evaluate, clarify

and/or integrate the content of primary reports (Cooper, 1989).

The present study is an attempt to understand the influence of various
Learning Styles on Mathematics Self-Efficacy of secondary school students. So this
chapter consists of two major sections. The first section deals with the theoretical
background of the variables and second section deals with the various studies carried

out by other researchers by using the variables under consideration.

Review of related literature done for the present study is described under the

following sections:

Theoretical Overview of the Variables

° Theoretical Overview of Learning Style

° Theoretical Overview of Mathematics Self-Efficacy

Review of Related Studies

° Studies on Learning Style

° Studies on Mathematics Self-Efficacy
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Theoretical Overview of the Variables

Theoretical Overview of Learning Style

It is essential to understand how researchers define learning style and what is
currently known about them. This section deals with meaning, and definitions of

learning style and it also explains the important models of learning styles.

Meaning and Definitions of Learning Style

An individual’s learning style refers to the preferential way in which the
student absorbs, processes, comprehends and retains information. Every student uses
a mix of learning styles. Some people may find that they have a dominant style of
learning, with far less use of the other styles. Others may find that they use different
styles in different circumstances. Learning styles can be defined, classified, and

identified in many different ways. Few of them are described here.

Learning Styles is the composite of characteristics cognitive, affective and
psychological factors that serve as relatively stable indicators of how a learner

perceives, interacts with and responds to the learning environment (Keefe, 1979).

Kolb (1984) states that learning styles are relatively stable attributes or
preferences or habitual strategies used by individual learner to organize and process

information for problem solving.

Dunn (1984) defines learning styles as “the way in which each person
absorbs and retains information and/or skills; regardless of how that process is

described, it is dramatically different for each person”.
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Sims (1990) put forward that learning styles are typical ways a person
behaves, feels, and processes information in learning situations. Therefore, learning
style is demonstrated in that pattern of behavior and performance by which an

individual approaches educational experience.

Stewart and Felicetti (1992) define learning styles as those “educational

conditions under which a student is most likely to learn.”

Dingliang defines learning styles as: “the way that a learner often adopts in
the learning process, which includes the learning strategies that have been stabilized
within a learner, the preference of some teaching stimuli and learning tendency.”

(c.f. Jinjin, 2014).

Reid (1995) summarizes definitions of learning styles as internally based
characteristics of individuals for the intake or understanding of new information.
Essentially learning styles are based upon how a person perceives and processes

information to facilitate learning.

Learning Style Models

Some of the important models of learning styles such as
VARK Learning Style Model, Dunn and Dunn’s Learning Style Model, Kolb’s
Experiential Learning Model (ELM) and Honey and Mumford’s learning style

models are summarized here.

VARK Learning Style Model

VARK stands for visual, aural, read/write, and Kinesthetic sensory modalities

that are used for learning information. VARK model is one of the most popular
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learning style model developed by Fleming in 1987. In this model, learners are
identified by whether they have a preference for visual learning (pictures, movies,
diagrams), auditory learning (music, discussion, lectures), reading and writing
(making lists, reading textbooks, taking notes), or kinesthetic learning (movement,
experiments, hands-on activities) (Fleming, 2001). The VARK model of learning

styles suggests that there are four main types of learners. The four types of learners

according to VARK model are shown in Figure 1.

D)

Auditory

Reading & Writing

e

Figure 1.VARK Model of learning styles

The various learning styles of VARK Model are
Visual (V):

This preference includes the depiction of information in maps, spider
diagrams, charts, graphs, flow charts, labelled diagrams, and all the symbolic

arrows, circles, hierarchies and other devices, that people use to represent what
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could have been presented in words. This mode could have been called Graphic (G)
as that better explains what it covers. It does not include still pictures or photographs
of reality, movies, videos or PowerPoint. It does include designs, whitespace,
patterns, shapes and the different formats that are used to highlight and convey
information. When a whiteboard is used to draw a diagram with meaningful symbols
for the relationship between different things that will be helpful for those with a
visual preference. It must be more than mere words in boxes that would be helpful to

those who have a read/write preference ( Fleming, 2001:2017).

Aural / Auditory (A):

This perceptual mode describes a preference for information that is “heard or
spoken.” Learners who have this as their main preference report that they learn best
from lectures, group discussion, radio, email, using mobile phones, speaking, web-
chat and talking things through. Email is included here because; although it is text
and could be included in the read/write category (below), it is often written in chat-
style with abbreviations, colloquial terms, slang and non-formal language. The aural
preference includes talking out loud as well as talking to oneself. Often people with
this preference want to sort things out by speaking first, rather than sorting out their
ideas and then speaking. They may say again what has already been said, or ask an
obvious and previously answered question. They have need to say it themselves and

they learn through saying it — their way ( Fleming, 2001:2017).

Read/write (R):

This preference is for information displayed as words. Not surprisingly,
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many teachers and students have a strong preference for this mode. Being able to
write well and read widely are attributes sought by employers of graduates. This
preference emphasizes text-based input and output — reading and writing in all its
forms but especially manuals, reports, essays and assignments (Fleming, 2001).
People who prefer this modality are often addicted to PowerPoint, the Internet, lists,
diaries, dictionaries, thesauri, quotations and words, words, words. Note that most
PowerPoint presentations and the Internet, GOOGLE and Wikipedia are essentially
suited to those with this preference as there is seldom an auditory channel or a

presentation that uses Visual symbols (Fleming, 2017).

Kinesthetic (K):

By definition, this modality refers to the “perceptual preference related to the
use of experience and practice (simulated or real).” Although such an experience
may invoke other modalities, the key is that people who prefer this mode are
connected to reality, “either through concrete personal experiences, examples,
practice or simulation” (Fleming & Mills, 1992). It includes demonstrations,
simulations, videos and movies of “real” things, as well as case studies, practice and
applications. The key is the reality or concrete nature of the example. If it can be
grasped, held, tasted, or felt it will probably be included. People with this as a strong
preference to learn from the experience of doing something and they value their own
background of experiences and less so, the experiences of others. It is possible to
write or speak kinesthetically if the topic is strongly based in reality. An assignment

that requires the details of who will do what and when is suited to those with this
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preference, as is a case study or a working example of what is intended or proposed

(Fleming, 2017) .
Dunn and Dunn’s Learning Style Model

Dunn and Dunn (1972) actively researched and developed their learning
style based on over twenty years of research. According to Dunn and Dunn’s theory
five major factors influence one’s learning style. They are 1) Environmental
preferences such as class design, sound, lighting, and temperature; 2) Emotional
preferences such as motivation, persistence, and responsibility; 3) Sociological
preferences like learning relations (isolated & team, peer, group); 4) Psychological
preferences related to perception, time, mobility; and 5) physiological processes.The

learning style model developed by Dunn and Dunn(1972) is given in Figure 2.

Learning Style Model  >:cvos,

STIMULI ELEMENTS DR. KENNETH DUNN
Environmental  5ound Light (‘ = Temperatu m\ Design . i
— o = 3
Emotional  , Motivation = Responsibility Task 3/ _ ’Tﬁ
\ g Persistence Structure
» .
> - S

Sociological Solf of Q . Q Team Q_} 5 | Adutt é ‘H? \, Varied

— Pair Peers =

Physiological T‘fl % Intaksm* Hhobiity Tirg:yaf *

ic | steps \ob, i
Psychological | /Mabtic | o) 6223, //ﬁ’ Impulghs
e Reflective N

Figure 2. Dunn and Dunn’s Learning Style Model

The detailed description of styles of learning in Dunn and Dunn (1972)

learning style model is given here
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Environmental

The first category in the Dunn and Dunn learning styles model is
environmental elements. Students differ in terms of their definition of an ideal place
to learn. Some wanted a warm, brightly lit place with desks, many people, and much
verbal interaction, while others preferred cooler, more subdued lighting with a
quieter, more informal environment. Though many teachers believe that they have
little control over these elements, Dunn and Dunn (1972) describe how the standard
square box of a classroom can be partitioned into separate areas with different

environmental climates.

Emotional

The emotional dimension centers around the extent to which students are
self-directed learners. At one end of the continuum are self-starters who can be
given a long-term project and who monitor and pace themselves until finishing the
job. At the other end are students who need considerable support and have their
assignments in small chunks with periodic due dates. Semester-long projects without
periodic checks would be disastrous with these students. Understanding your
students’ apparent needs for support allows you to design learning experiences that

help students succeed and learn more effectively (Dunn & Dunn , 1972).

Sociological

How we interact with others plays a role in our learning styles. Working
independently or working in a team, whether under supervision of an instructor or

without it, may play a role in how we learn. Learning styles may also vary
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depending on the specific subjects being learned. Students also differ in how they
react to peer interaction. Some dislike group projects, preferring instead to learn by
themselves; others thrive on the companionship and support provided by group
work. Still others prefer the more traditional approach of learning from an adult

(Dunn & Dunn, 1972).

Physiological

Another important dimension identified by the Dunn’s (1972) relates to
individual differences in terms of physiological preferences. Probably the most
important element here is learning modality; some of us are visual; others prefer
auditory channels. Mobility, or the ability to periodically move around, is another
element here. Another important element in this dimension is time. Some of us are
morning people, while others don’t function fully until later in the day. Teachers
accommodate this dimension when they set up learning centers that allow student
movement. This dimension may be one of the hardest for teachers to accommodate

(Dunn & Dunn, 1972).

Psychological

The fifth, and final learning style dimension is psychological. This
dimension refers to the general strategies students use when attacking learning
problems. Some attack them globally, looking at the big picture, while others prefer
to address individual elements of a problem separately. In a similar way, some
students jump into problems, figuring things out as they go along, while others are

more reflective, planning before beginning (Dunn & Dunn, 1972).
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Kolb’s Experiential Learning Model (ELM)

Kolb (1984) proposed a theory of learning styles which originated out of
Experiential Learning Theory. This theory works on two levels: a four-stage cycle of
learning and four separate learning styles. The learning cycle basically involves four
stages, namely: concrete experience, reflective observation, abstract
conceptualization and active experimentation. Diagrammatic representation of four-

stage cycle of learning is given in the Figure 3.

Concrete
Experience _
(Doing / Having an experience) \
{\Ct'VG _ Reflective
Experimentation Observation

Planning / Trying out what you've learned N . .
( i ying 2y ¥ ) (Reviewing / Reflecting on the experience)

\ Abstract
Conceptualisation

(Concluding / Learning from the experiment)
Figure 3.Kolb’s four-stage cycle of learning

This theory identified four types of learners as Divergers, Assimilators,
Convergers and Accommodators. The four distinct learning styles are based on a
four-stage learning cycle. Whatever influences the choice of style, the learning style
preference itself is actually the product of two pairs of variables, or two separate
‘choices' that we make, which Kolb (1984) presented as lines of axis, each with
‘conflicting’ modes at either end: A typical presentation of Kolb's (1984) two

continuums is that the east-west axis is called the Processing Continuum (how we
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approach a task), and the north-south axis is called the Perception Continuum (our
emotional response, or how we think or feel about it).The types of learners

according to Kolb (1984) is given in Figure 4.

Concrete
experience
Feeling
[ F)
o
Accommodating ,ﬁ Diverging
feel and do @ feel and watch
Active d i
c . Transforming Experience Reflective
experimentation observation
Doing Watching
=
=
Converging S Assimilating
think and do think and watch
Abstract
conceptualisation
Thinking

Figure 4. Kolb’s four types of learners

The various types of learners according to Kolb’s Model (1984) are

Divergers

These people are able to look at things from different perspectives. They are
sensitive. They prefer to watch rather than do, tending to gather information and use
imagination to solve problems. They are best at viewing concrete situations from
several different viewpoints. Kolb (1984) called this style 'diverging' because these
people perform better in situations that require ideas-generation, for example,

brainstorming. People with a diverging learning style have broad cultural interests
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and like to gather information. They are interested in people, tend to be imaginative
and emotional, and tend to be strong in the arts. People with the diverging style
prefer to work in groups, to listen with an open mind and to receive personal

feedback (Kolb, 1984).

Assimilators

The assimilating learning preference involves a concise, logical approach.
Ideas and concepts are more important than people. These people require a good
clear explanation rather than a practical opportunity. They excel at understanding
wide-ranging information and organizing it in a clear and logical format. People
with an assimilating learning style are less focused on people and more interested in
ideas and abstract concepts. People with this style are more attracted to logically
sound theories than approaches based on practical value. This learning style is
important for effectiveness in information and science careers. In formal learning
situations, people with this style prefer readings, lectures, exploring analytical

models, and having time to think things through (Kolb, 1984).

Convergers

People with a converging learning style can solve problems and will use their
learning to find solutions to practical issues. They prefer technical tasks, and are less
concerned with people and interpersonal aspects. People with a converging learning
style are best at finding practical uses for ideas and theories. They can solve
problems and make decisions by finding solutions to questions and problems. People

with a converging learning style are more attracted to technical tasks and problems
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than social or interpersonal issues. A converging learning style enables specialist
and technology abilities. People with a converging style like to experiment with new

ideas, to simulate, and to work with practical applications (Kolb, 1984).

Accommodators

The accommodating learning style is 'hands-on," and relies on intuition rather
than logic. These people use other people's analysis, and prefer to take a practical,
experiential approach. They are attracted to new challenges and experiences, and to
carrying out plans. They commonly act on 'gut’ instinct rather than logical analysis.
People with an accommodating learning style will tend to rely on others for
information than carry out their own analysis. This learning style is prevalent within

the general population (Kolb, 1984).

Honey and Mumford’s Learning Style (LSQ)

Honey and Mumford (1986) identified four distinct styles or preferences that
people use while learning such as Activist, Reflector, Theorist and Pragmatist. These
four styles correspond approximately to those suggested by Kolb’s Experiential
Learning model (ELM). They suggest that most of us tend to follow only one or two
of these styles, and those different learning activities may be better suited to

particular styles.

Activist

Activists involve themselves fully and without bias in new experiences, they
enjoy the here and now and are happy to be dominated by immediate experiences.

They are open-minded, not skeptical and this tends to make them enthusiastic about
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anything new. Their philosophy is “I will try anything once”. They lend themselves
to act first and consider the consequences after words. Their days are filled with
activity. They tackle problems by brainstorming. As soon as the excitement from
one activity has died down they are busy looking for the next. They tend to thrive on
the challenge of new experience but are bored with implementation and longer term
consolidation. They are gregarious people constantly involving themselves with
others but in doing so; they seek to centre all activists on themselves (Honey &

Mumford, 1986).

Reflector

Reflectors like to stand back to ponder experiences and observe them from
many different perspectives. They collect data, both first hand and from others, and
prefer to think about it thoroughly before coming to a conclusion. The thorough
collection and analysis of data about experiences and events is what counts so they
tend to postpone reaching definitive conclusions for as long as possible. Their
philosophy is to be cautious. They are thoughtful people who like to consider all
possible angles and implications before making a move. They prefer to take a back
seat in meetings and discussions. They enjoy observing other people in action. They
listen to others and get the drift of the discussion before making their own points.
They tend to adopt a low profile and have a slightly distant, tolerant unruffled air
about them. When they act it is part of a wide picture which includes the past as well
as the present and others ‘observations as well as their own (Honey & Mumford,

1986).
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Theorist

Theorists adapt and integrate observations into complex but logically sound
theories. They think problems through in a vertical, step-by step logical way. They
assimilate disparate facts into coherent theories. They tend to be perfectionists who
won’t rest easy until things are tidy and fit into a rational scheme. They like to
analyze and synthesis. They are keen on basic assumptions, principles, theories,
models and systems thinking. Their philosophy is rationality and logic. “ If it’s
logical it’s good”. Questions they frequently ask are: “Does it make sense?” “How
does this fit with that?” “What are the basic assumptions?” They tend to be
detached, analytical and dedicated to rational objectives rather than anything
subjective or ambiguous. Their approach to problems is consistently logical. This is
their mental set and they rigidly reject anything that doesn’t fit with it. They prefer
to maximize certainly and feel uncomfortable with subjective judgments, lateral

thinking and anything flippant (Honey & Mumford, 1986).

Pragmatist

Pragmatists are keen on trying out ideas, theories and techniques to see if
they work in practice. They positively search out new ideas and take the first
opportunity to experiment with applications. They are the sorts of people who
returns from management courses brimming with new ideas that they want to try out
in practice. They like to get on with things and act quickly and confidently on ideas
that attract them. They tend to be impatient with ruminating and open-ended
discussions. They are essentially practical, down to each pile who like making

practical decisions and solving problems. They respond to problems and
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opportunities “as a challenge". Their philosophy is “there is always a better way”

and if u work it‘s good (Honey & Mumford, 1986).

Theoretical Overview of Mathematics Self-Efficacy

A thorough review of theories of Mathematics Self-Efficacy was done by the
investigator to understand the concept of Mathematics Self-Efficacy. This section
deals with the meaning and sources of self-efficacy, meaning, components and

measurement of Mathematics Self-Efficacy.

Meaning of Self-Efficacy

Self-efficacy is the belief is one’s ability to influence events that effect one’s
life and control over the way these events are experienced (Bandura, 1994). Self-
Efficacy refers to beliefs about one’s capabilities to learn or to perform behaviours at
designated levels. Self-efficacy is a personal judgment of "how well one can execute

courses of action required to deal with prospective situations” (Bandura,1997).

Psychologists have studied self-efficacy from several perspectives. Educator
Kolbe (2009) adds, "Belief in innate abilities means valuing one's particular set of
cognitive strengths. It also involves determination and perseverance to overcome
obstacles that would interfere with utilizing those innate abilities to achieve goals.”
Self-efficacy can be thought of as part of the key competency, managing self, which
is “associated with self-motivation, a ‘can-do’ attitude, and with students seeing

themselves as capable learners” (Ministry of Education, 2007).


https://en.wiktionary.org/wiki/prospective
https://en.wikipedia.org/wiki/Belief
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Sources of of Self-Efficacy

In social cognitive theory, Bandura (1997) suggests four sources of self-
efficacy. People's beliefs about their efficacy can be developed by four main sources
of influence. The various sources are mastery experiences, vicarious experience,

verbal persuasion, and physiological arousal

Mastery experiences

The most effective way of creating a strong sense of efficacy is through
mastery experiences. Mastery experiences are the most effective way to boost self-
efficacy because people are more likely to believe they can do something new if it is

similar to something they have already done well (Bandura,1994)

Vicarious experience

Another factor influencing self efficacy is vicarious experience, or the
observation of the successes and failures of others(models)who are similar to one’s
self. The impact of modeling on perceived self-efficacy is strongly influenced by
perceived similarity to the models. The greater the assumed similarity the more
persuasive are the models' successes and failures. If people see the models as very
different from themselves their perceived self-efficacy is not much influenced by the

models' behavior and the results it produces (Bandura, 1986).

Verbal persuasion

Verbal or social persuasion is a third factor that affects self-efficacy. People

who are persuaded verbally that they possess the capabilities to master given
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activities are likely to mobilize greater effort and sustain it than if they harbor self-
doubts and dwell on personal deficiencies when problems arise. To the extent that
persuasive boosts in perceived self-efficacy lead people to try hard enough to
succeed, they promote development of skills and a sense of personal efficacy.
Influential people in our lives such as parents, teachers, managers or coaches can
strengthen our beliefs that we have what it takes to succeed. Being persuaded that
we possess the capabilities to master certain activities means that we are more likely

to put in the effort and sustain it when problems arise (Bandura, 1994).

Physiological arousal

The fourth way of modifying beliefs of self-efficacy is to reduce people's
stress reactions and alter their negative emotional proclivities and misinterpretations
of their physical states. The physical and emotional states that occur when someone
contemplates doing something provide clues as to the likelihood of success or
failure. Stress, anxiety, worry, and fear all negatively affect self efficacy and can
lead to a self fulfilling prophecy of failure or inability to perform the feared tasks
(Pajares,2002) stressful situations create emotional arousal, which in turn affects a
person's perceived self-efficacy in coping with the situation (Bundura&

Adams,1977) .

The diagrammatic representation of Sources of Self-efficacy is given in

Figure 5
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Enactive Mastery
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{ex. Self-modeling)
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Figure 5.Sources of self-efficacy Bandura(1977)

Meaning and Components of Mathematics Self-Efficacy

Mathematics self-efficacy is defined as an individual’s beliefs or perceptions
with respect to his or her abilities in mathematics (Bandura, 1997). That is an
individual’s mathematics self-efficacy is his or her confidence about completing a
variety of tasks, from understanding concepts to solving problems, in mathematics.
Self-efficacy is specific to context and must be measured appropriately. For
example, students might feel confident that they can correctly solve systems of
linear equations but lack confidence in their abilities to prove a geometric theorem.
In this situation, asking the students to rate their confidence in mathematics
generally could result in misleading responses. Bandura (1997) also suggested that
self-efficacy should be measured close to the time that the task would take place.
This proximity helps students to make more accurate judgments about their abilities

than otherwise. With these guidelines for measuring self-efficacy in mind, it is
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crucial to understand how researchers typically measure mathematics self-efficacy

(Bandura,1997).

Usher and Pajares (2009) found that “perceived mastery experience is a
powerful source of students’ mathematics self-efficacy. Students who feel they have
mastered skills and succeeded at challenging assignments experience a boost in their

efficacy beliefs”

Hackett and Betz (1989) define mathematics self-efficacy as "a situational
assessment of an individual's confidence in her or his ability to successfully perform
or accomplish a particular [mathematical] task or problem”. Sometimes researchers
describe people’s general confidence in their maths skill as their “maths self-
efficacy”. However, we can see that maths self-efficacy is actually a belief about
something more specific than maths in general. Bandura (1997) listed the
information sources that shape maths self-efficacy judgments, in order of magnitude

of effect. The information sources are :

° The student’s past performances—if they know they’ve successfully solved

similar problems in the past, they’re likely to believe they can do this again.

° Observations of their peers—seeing students who they perceive to be similar

to themselves succeed or fail will influence their own maths self-efficacy.

) Social persuasion—includes encouragement and feedback from teachers,
peers, and parents especially when the student subsequently experiences

SUCCesSS.
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) Physiological and emotional cues—signs of anxiety, such as a rapid
heartbeat or sweaty palms can undermine a student’s belief that they can

succeed at a task.

Researchers also explain some factors like teachers, students’ parents and
their friends can have a significant impact on a student’s maths self-efficacy (Siegle
& McCoach, 2007; Schunk & Hanson, 1985). The models a student observes, and
the feedback received from others, shape how the student perceives his or her own
abilities in maths and beyond. Students’ maths self-efficacy is likely to be

strengthened when:

° Students see someone like them showing the rest of the class their maths

work, or explaining how they solved a problem

° Students have strategies for coping when learning is difficult, and when they

make mistakes or fail

° Students know what their learning goals are, and understand what they need

to do to achieve their goals

) Teachers give students feedback about the progress they are making towards
their learning goals, and let them know what they need to do next to help

them achieve their goals

° Teachers encourage students to reflect on the role of effort in their learning,
and—when appropriate—prompt students to attribute failure to insufficient
effort, and encourage them to try harder and persevere when learning is

difficult
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° Students’ attention is drawn to the specific skills they have developed

° Students are enabled to develop internal standards for evaluating their own

outcomes, rather than to rank themselves in comparison to others

° If a teacher or a parent found maths difficult when they were at school, then
rather than commiserate with students, they challenge students to improve
their maths, expect them to succeed, and give them the support they need to

do so.

Betz and Hackett (1983) identified three main domains involved with
studying mathematics self-efficacy: solving mathematics problems, using
mathematics in everyday tasks, and obtaining good grades in mathematics courses.
The solving of math problems: that is, problems similar to those found on
standardized tests of mathematical aptitude and achievement. It deals with the self-
confidence of a student about their ability to accomplish a maths related task or
problem. Mathematics behaviors used in everyday life: The second domain was
defined as including mathematics behaviors used in everyday life, e.g., balancing a
checkbook. It represents an individual's confidence in their ability to use maths in
everyday life. They believe that mathematics is important to their everyday world
and they can handle real-world mathematical tasks. Performance in college courses:
Final domain representing capability of satisfactory performance in college courses

requiring various degrees of mathematics knowledge and mastery was specified..
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Measuring Mathematics Self-Efficacy

By reviewing the literature in mathematics self-efficacy the investigator
identified various tools used to measure mathematics self-efficacy of students at
different levels. Some of the tools used to measure mathematics self-efficacy of

students are described below

Researchers have not reached harmony on how to measure the sources of
self-efficacy in academic settings. Most have used adapted versions of the Sources
of Mathematics Self-Efficacy Scale (SMES) developed by Lent, Lopez, & Bieschke,
1991. Originally designed to assess the sources of mathematics self-efficacy of
college students, the items have been adapted for use in both academic and social

settings.

Bandura (1997) has provided clear guidelines regarding how self efficacy
beliefs should be operationalized and measured. Because efficacy beliefs vary in
level, strength, and generality, these dimensions are important in determining how
instruments should be constructed. Researchers repeatedly using Bandura’s (1997)
four main sources of self-efficacy: mastery experiences, vicarious experiences,
social persuasion, and physiological states. (Hampton & Mason, 2003; Lopez &

Lent, 1992; Usher &Pajares, 2009).

Pajares and Miller (1995) also developed Mathematics Self-Efficacy Scale .
This scale asked students to express their level of confidence in successfully solving
each of 30 mathematics problems drawn from the eighth-grade test of the Second

Study of Mathematics. Each student provided confidence judgments on each of the
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30 mathematics problems. Final self-efficacy scores were the sum of confidence
ratings for the 30 problems and ranged from a low of 30 to a high of 180. Both
forms of the self-efficacy instrument were highly reliable: The multiple-choice and
open ended versions of the instrument each produced a Cronbach's alpha coefficient

of .92.

Ayotolaa and Adedejib (2009) used Mathematics Self-Efficacy Scale
(MSES) and Mathematics Achievement Test (MAT) for their study. The MSES
instruments asked students to express their level of confidence in successfully

solving each of 25 mathematics problems drawn from MAT.

Schulz (2005) developed another tool for Mathematics Self-Efficacy. It
assessed MSE through student ratings of their confidence in solving eight real-life
mathematical tasks. The tasks were chosen in accordance with the PISA approach to
assess mathematical literacy with test questions related to real-world problems and
not with mathematical tasks derived from the curriculum. The resulting scale has an

average reliability of .83 and ranged between .75 and .87.

Betz and Hackett (1983) constructed Mathematics Self-Efficacy Scale
(MSES) for measuring self-efficacy in mathematics. This scale was originally
developed to explore gender differences in mathematics self-efficacy and how these
differences affect students’ career choices. They identified three main domains
involved with studying mathematics self-efficacy: solving mathematics problems,
using mathematics in everyday tasks, and obtaining good grades in mathematics

courses
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e The solving of math problems: that is, problems similar to those found on
standardized tests of mathematical aptitude and achievement. This approach
to the assessment of attitudes toward math was utilized in Dowling’s
Mathematics Confidence Scale. The math problems scale of the MSES was
adapted from the Mathematics Confidence Scale (MCS) created by Dowling
(1978), who utilized preliminary forms in constructing her final two forms of
mathematics self-efficacy and performance. Betz and Hackett (1983)
selected one of the preliminary forms rather than Dowling's final instrument.
Because the final version possessed stronger psychometric qualities, Betz
and Hackett's scale was replaced with Dowling's problems scale. This
alteration enhances both the validity of the MSES and the integrity of
Dowling's original intention. Following the completion of the MSES,
participants were asked to solve the 18 items of the Mathematics Problems
Performance Scale (MPPS). Dowling (1978) created these items in multiple
choice format to correspond to the Mathematics self-efficacy scale 7 items of
the math problems self-efficacy scale. That is, they were the identical items
contained in the efficacy instrument. The MSES asks participants to rate
their confidence on a scale from 0 to 9 in their ability to perform 18
mathematics tasks.

e Mathematics behaviors used in everyday life: The second domain, similar to
that represented by the Math Anxiety Rating Scale (MARS). Mathematics
anxiety involves feelings of tension, discomfort, high arousal, and
physiological reactivity interfering with number manipulation and

mathematical problem solving. The MSES asks participants to rate their
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confidence on a scale from 0 to 9 in their ability to solve 18 mathematics
problems correctly ( Betz & Hackett 1983).

e Performance in college courses: The MSES asks participants to rate their
confidence on a scale from 0 to 9 in their ability to get a B or better in 16

mathematics-related college courses (Betz & Hackett 1983).

Although no factor analytic research has been conducted on the original
MSES, Kranzler and Pajares (1997) used factor analytic techniques to analyze a
revised version of the MSES referred to as the Mathematics Self-Efficacy Scale-
Revised (MSES-R) (Pajares& Miller, 1995). The items on the MSES-R were taken
from the original MSES, but the mathematical problems were replaced by problems
from arithmetic, algebra, and geometry taken from the Mathematics Confidence
Scale (Dowling, 1978). Also, on the MSES-R, students rated their confidence on a
scale from 1 to 5, not 0 to 9 as in the original MSES. Factor analysis revealed three
factors of the MSES-R, as expected: mathematical problems, mathematical tasks,
and mathematics courses. The courses, however, were split into two factors—pure
mathematics courses and science courses that require a lot of mathematics. The
identification of multiple factors of the MSES-R suggests that mathematics self-

efficacy is conceptually more complex than believed (Betz & Hackett, 1983).

Review of Related Studies

Under this section the researcher reviewed the recent studies related to
Learning Styles and Mathematics Self-Efficacy. Both variables under the study were

highly relevant in the current scenario of education.
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Studies on Learning Style

In this section studies related with learning styles are presented in the
chronological order. Rahwanda (2018) studied the impact of gender on the learning
style preferences of Indonesian nursing academy students. Index of Learning Style
(ILS) Questionnaire was used to collect data from 50 students. The study revealed
that male students prefer to have visual/ verbal learning style than another learning
style and female students prefer to have activist/ reflector learning style than another
learning style. The findings provide information about learning style preferences
based on gender so that teachers would be able to provide a good proportion of
teaching/ learning processes. Therefore, learning styles help individuals to

understand the materials better.

Ishak and Awang (2017) investigated the relationship between learning
styles and student’s achievement in History of 200 secondary school students in the
district of Kulim, Kedah. Six different learning styles proposed by Grasha were
identified and its relationship with achievement in History subject was determined.
Gender is taken as the classificatory variable. The results of t-test and Pearson
correlation analysis showed that there is no significant difference between learning
styles based on gender and no significant relationship between learning styles and

achievement of students in History.

Rahman and Ahmar (2017) examined the relationship between learning
styles and learning outcomes by gender. The population in this study was all
students in the first year of Senior high school in Indonesia. Test of modalities

learning styles (TMLS) was used to determine whether the students’ Learning styles
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are visual, auditory and kinaesthetic (VAK) and documentation analysis were the
instruments used in this research. The data were analyzed with the chi-square test
and two-way ANOVA. The results revealed that women are dominated by the
visual and auditory learning styles and there is no significant relationship between
learning styles and learning outcomes by gender and no significant interaction

between learning styles with learning achievement based on gender.

Ozdemir and Kaptan (2017) carried out an exploration of the learning styles
of pre-service primary school teachers. Survey method was adopted for the study.
Sample consisted of 1124 pre-service primary school teachers (694 females and 430
males). For determining the learning styles of the pre-service primary school
teachers Kolb Learning Style Scale was used. The analysis of the data indicated that
the least preferred learning style of primary teachers is described as accommodating
and converging is the dominant learning styles of pre-service primary school

teachers.

Nzesei (2015) conducted a study on the relationship between learning style
and academic achievement among secondary school students in Kenya. Purposive
sampling technique was used and the data collection instrument was the Barsch
Learning Style Inventory (BLSI). This inventory identified the learning style
preference among the students based on Visual (V), Auditory (A) and Kinesthetic
(K) modalities. The results of the study revealed that majority of the students are
trimodal learners, followed by bimodal (VA) learners and thirdly by uni-modal (V)
learners and the least preferred learning style is the single kinesthetic modality

which was preferred by only 2 female students. Results also indicated that the
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learning style preferences do not differ according to the gender and high and low
academic achievement groups. Learning styles and academic achievement showed a
strong, positive relationship for the tri modal learners, and among male and female

students

Thomas (2014) investigated the effectiveness of co-operative learning on
learning styles and academic performance in mathematics of the upper primary
students of Kerala. Experimental method consisting of both quantitative and
qualitative methodology was adopted. For the purpose of the study, the students
were categorized into four groups of learning styles, viz., pragmatists, activists,
reflectors and theorists. The quantitative analysis of the data collected was done
using t-test and ANCOVA revealed that achievement in mathematics of a pupil at
upper primary level depends on the learning style of that pupil and that the
performance of pupils in mathematics can be enhanced through the select co-
operative learning pattern. The findings of the study helped the teachers to match the
learning task with the learning styles of students and design mathematics curriculum

accordingly.

Fasi (2014) conducted a comparative study of learning styles and academic
achievement of boarders and day scholars in social science. The results indicated
that learning style of secondary school students significantly influences the
academic achievement. The results also showed that those students who are

following the reflector style of learning have high achievement.

Sahoo and Chandra (2013) conducted a study to investigate the learning

styles of Open-Distance mode (ODL) B.Ed students of the Indira Gandhi National
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Open University (IGNOU).This study also examined the relationship between
different learning styles and response patterns of B.Ed students of IGNOU.
Descriptive survey method was used in this study. Grasha-Reichmann Learning
Style Scale was used to determine the learning style of learners. Sample consisted of
150 final year B.Ed. trainees of IGNOU enrolled in UP. The results of the study
reported that a large majority of students of ODL mode were found to be adopting
collaborative, participant, dependent, and competitive learning styles. The response
patterns of B.Ed. trainees and learning styles were found associated with each other.
Students having independent learning style were found to be significantly larger in
numbers than those having dependent style while the numbers of students with
participant learning style were found to be significantly larger than those having
avoidant style among distance mode B.Ed. trainees. The number of students having
a collaborative style was found to be approximately the same as students with

competitive learning style.

Wilkinson, Boohan and Stevenson (2013) conducted a study to understand
the influence of leaning styles on the first year medical and dental students’
performance in various subject areas. Correlation analyses revealed that in most
subject cases there relation with learning styles and performance of students in
single best answer, short answer questions and objective structured clinical
examinations was not significant. The results also indicated that theorist learning
style influences more significantly on the overall performance of medical students

than pragmatist, reflector and activist learning styles.

Caliskan and Kilinic (2012) examined the relationship between learning style


https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Boohan%2C+Mairead
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and the attitude towards social studies course. The study was conducted on a sample
of 320 primary school students. Measuring instruments used for the study was
Perceptual Learning Style Preference Survey and Attitude Scale for Social Studies
course . Results of the study indicated that there is positive, moderate relationship
was found between learning style and attitude toward Social Science course. In
addition there existed a significant difference in auditory; kinaesthetic and tactile
learning style preferences on the basis of class level, but there is no significant

difference in other preferred learning styles.

Jilardidamavandi, Mahyuddin, Elias, Daud, &Shabani (2011) investigated
the impact of learning styles on the academic achievement of secondary school
students in Iran. The Kolb Learning Style Inventory was administered in eight public
schools in Tehran. The mean of test scores in five subjects, namely English, Science,
Mathematics, History and Geography was calculated for each student and used as a
measure of academic achievement. A total of 285 Grade 10 students were randomly
selected as sample of this study. The results of the analyses of variance showed that
there is a statistically significant difference in the academic achievement of the
Iranian students that correspond to the four Learning Styles [F(3, 285) = 9.52, p <
.05]; in particular, the mean scores for the converging and assimilating groups are

significantly higher than for the diverging and accommodating groups.

Moenikia aand Babelan (2010) investigated the role of learning styles in
second language learning among distance education students. Sample consisted of
112 students chosen randomly from Ardabil Payame Noor University English
language students. Findings showed that the listening, writing, structure and reading

mean scores of students with different learning styles are significantly different.
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Studies on Mathematics Self-Efficacy

In this section studies related with Mathematics self-efficacy are presented in
the chronological order. Kahramanogluand Deniz (2017) designed a correlational
study to examine the relationship between middle school students’ metacognitive
skills, mathematics self-efficacy, and mathematics achievement. The sample for the
study consisted of 190 middle school 7th grade students. The data were collected by
using the Metacognitive Skills Scale and Resources of Self-Efficacy Scale. The
results of the study revealed that there exist no significant difference was detected
between VII grade students’ mathematics scores in terms of gender variable. When
the relationship between the variables was examined, it was revealed that there was
a positive and high-level relationship between mathematics self-efficacy and
mathematics achievement; however, a positive but low-level relationship was found

between metacognitive skills and mathematics achievement.

Zarei, Esfandiari and Hosseini (2016) identified that language learning styles
and strategies as predictors of computer use anxiety and computer self-efficacy.
Computer-based instruction has been prevalent in most learning environments over
the past few decades; however, some students may still be reluctant to use them due
to the apprehension and fear computers bring with themselves. This fear and
apprehension in the use of computers may pose learners problems on their future
encounter with computers. Anxiety in employing computers is of interest to
researchers because of the inverse effect it has on computer self-efficacy. The more
anxious students feel in using computers, the less self-efficient they become in
accomplishing a task. Empirical analysis indicated that learning styles and strategies

as predictors of computer use anxiety and computer self-efficacy.
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Perez and Ye (2013) examined the relation between mathematics self-
efficacy and mathematics achievement of Mathayomsuksa students in the English
program of St. Joseph Bangna School. The study focused on 198 Mathayomsuksa 1
to 3 students of the English program enrolled in the academic year 2012-2013. The
students sample answered mathematics self-efficacy questionnaires to rate their
confidence in being able to solve math problems that they had already learned. The
students’ test scores in mathematics in the final examination were the basis of
mathematics achievement in this study. The results revealed that there exists a

significant relationship between students’ self-efficacy and achievement.

Ayotolaa and Adedejib (2009) examined the relationship between
mathematics self-efficacy and achievement in Mathematics. Data was collected from
352 senior secondary students in Oyo State. The study revealed that there is no
significant difference obtained between male and female students in Mathematics
Self-Efficacy and Mathematics achievement. The researcher recommends that
teachers should find ways of enhancing Mathematics Self- Efficacy among students
and should place emphasis on student’s confidence to succeed in Mathematics

achievement.

West, Kahn, and Nauta (2007) studied the relation between learning style
and research self-efficacy. The results showed that students with more active (vs.
reflective) and more intuitive (vs. sensing) learning styles reported greater research
self-efficacy, and students with more intuitive (vs. sensing) and more verbal (vs.

visual) learning styles reported greater research interest.
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Warwick (2006) designed a pilot study to investigate differences in
mathematical self-efficacy for two groups of students taking a general mathematics
unit as part of their first year computing and IT undergraduate studies. It further
investigated two linear programming models to see whether mathematical self-
efficacy scores can be used to indicate an appropriate choice of course for certain
students on application to university. The results of the survey revealed differences
to mathematical self-efficacy between the groups and suggest that a larger study
may Yyield benefits in the selection of students for courses and also the way

mathematical material is taught.

Kabiri and Kiamanesh (2004) investigated the role of personal variables
such as math self-efficacy, math attitude mathematics anxiety and prior math
achievement on students' math achievement using a causal path analytic model and
to identify the direct and indirect effects of these variables on each other. Path
analysis was utilized for analyzing the data. The sample for the study consisted of
366 Iranian eighth grade students and the data were collected by using Pajares'
Questionnaire, Shokrani's Questionnaire, the revised edition of Fennema's
Questionnaire and the students' mathematics score in the previous academic year.
The results indicated that prior math achievement and mathematics self-efficacy
played the most important role in students' mathematics achievement, respectively.
Furthermore, the mediator role of self-efficacy between math achievement and math
attitude was confirmed. Math anxiety mediates the role of math self-efficacy and
mathematics attitude on the one hand and the role of math achievement on the other

hand. The results also showed that previous math achievement has strong direct and
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indirect effects on students' mathematics achievement through math attitudes,
mathematics self-efficacy and math anxiety. Math attitude has an outstanding effect
on math anxiety. The direct and indirect effects of math attitude revealed that this
variable passes its effect on math achievement through mediator variables such as

self-efficacy and math anxiety.

Pajares and Miller (1997) conducted a study to determine whether varying
the assessment format would influence students' self-efficacy judgments or alter the
relationship between self-efficacy and performance. For this purpose, mathematics
self-efficacy and problem-solving performance of 327 middle-school students were
assessed using two forms of assessment (traditional multiple-choice vs. open-ended
fill-in-the-blank). No differences in self-efficacy resulted from the different forms of
assessment. Students who took the multiple-choice performance test obtained higher
scores than did students who took the open-ended test. Findings also suggested that
students' self-perceptions of their mathematics capability may be less accurate than
has previously been reported or that students' familiarity with traditional assessment
formats creates an expectancy of a performance task that is multiple choice in
nature; this expectancy influences self-efficacy judgments regardless of the format
used to assess confidence. Differences in the format for assessing self-efficacy and

performance altered the predictive utility of self-efficacy judgments.

Randhawa, Beamer and Lundberg (1993) investigated the role of
mathematics self-efficacy in mathematics achievement using structural equation
modeling. Mathematics Self-efficacy Scale (MSES) was used to measure students’

confidence level in completing mathematics courses, solving mathematics problems,
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and dealing with everyday mathematics-related tasks. Results indicated that
mathematics attitude had both direct and indirect effects on mathematics
achievement, but self-efficacy was a mediator variable between mathematics attitude

and mathematics achievement.

Multon, Brown and Lent (1991) investigated meta-analytically the relation of
self-efficacy beliefs to academic performance and persistence. Results revealed
positive and statistically significant relationships between self-efficacy beliefs and
academic performance and persistence outcomes across a wide variety of subjects,
experimental designs, and assessment methods. The relationships were found to be
heterogeneous across studies, and the variance in reported effect sizes was partially

explained by certain study characteristics.

Betz and Hackett (1983) investigated the relationship of mathematics self-
efficacy expectations to the selection of science-based majors in college males and
females. Based on results obtained from a pilot sample of college students, an
instrument assessing mathematics self-efficacy expectations was developed. The
items used in the mathematics self-efficacy scale included everyday math tasks,
math problems, and math-based college courses. Sample of 153 female and 109
male undergraduates, completed the mathematics self-efficacy scale, the Bern Sex
Role Inventory, an adapted version of the Fennema-Sherman Mathematics Attitudes
Scales, and a questionnaire concerning their college major choices. Results indicated
that mathematics self-efficacy expectations were significantly related to the extent to
which students selected science-based college majors, thus supporting the postulated

role of cognitive mediational factors in educational and career choice behavior. In
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addition, the math-related self-efficacy expectations of college males were

significantly stronger than were those of college females.

Conclusion

An intense search of related studies magnified that a series of studies are
conducted on variables namely Learning Styles and Mathematics Self-Efficacy. The
studies which are highly relevant and suitable to the present context are only
presented in the review of literature. It is evident that most of the research studies in
learning styles are done outside the country. The review of related studies revealed
that learning styles have a prominent role in students’ achievement and gender can

influence the learning style preference of the students.

The analysis of research studies reported in students' self-efficacy indicates
that self-efficacy play a significant role in academic performance and learning
process. Most of the research studies in Mathematics self-efficacy are done outside
the country. The review of related studies recommends that teachers should find
ways of enhancing Mathematics Self- Efficacy in students and should place
emphasis on student’s confidence to succeed in Mathematics achievement. While
conducting the review it was also noted that among the various factors, researches
showed that learning style influences the self-efficacy in particular task across the
domains. At the same time no studies were found that analyzes the influence of
Learning Styles on mathematics Self-Efficacy of secondary school students. Thus, it
would be worthwhile to understand the Influence of Learning Styles on Mathematics

Self-Efficacy of Secondary School Students.
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METHODOLOGY

This chapter explains the specific procedures or techniques used to identify,
select, collect, process and analyze the information related to the study. It describes
the method adopted for the study, tools used for data collection, and the statistical
techniques used for collecting and analyzing the required data. The present study
entitled INFLUENCE OF LEARNING STYLES ON MATHEMATICS SELF-
EFFICACY OF SECONDARY SCHOOL STUDENTS attempts to find out the
influence of independent variable, Learning Styles on the dependent variable,

Mathematics Self-Efficacy, of secondary school students.

The methodology adopted for the present study is described under the

following headings.

e  Variables of the Study

e  Obijectives of the Study

e  Hypotheses of the Study

e  Method Used

e  Sample Selected for the Study
e  Tools Used for Data Collection
e  Data Collection Procedure

e  Statistical Techniques Used
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Variables of the Study

The variables used for the study are:

Independent Variable: Learning Styles

Dependent Variable: Mathematics Self-Efficacy

Objectives of the Study

The objectives of the study are:

To identify the type of Learning Style preferred by the secondary school
students for total sample and subgroups based on gender, type of
management of schools and locale of schools.

To find out the extent of Mathematics Self-Efficacy of secondary school
students

To analyze whether there exist any significant difference in the mean scores
of Mathematics Self-Efficacy of secondary school students for the subgroups
based on gender, type of management of schools and locale of schools

To analyze whether there exist any significant relationship between various
Learning Styles and Mathematics Self-Efficacy of secondary school students
for the total sample

To find out the influence of various Learning Styles on Mathematics Self-

Efficacy of secondary school students for the total sample.
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Hypotheses of the Study

The hypotheses formulated for the study are:

1. There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on gender.

2. There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on type of
management of schools.

3. There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on locale of
schools.

4. There is no significant relationship between various Learning Styles and
Mathematics Self-Efficacy of secondary school students.

5. There is no significant influence of various Learning Styles on Mathematics

Self-Efficacy of secondary school students for the total sample.

Method Used

Survey method was used to collect necessary data as the purpose of the study
is to investigate the influence of Learning Styles on Mathematics Self-Efficacy of

secondary school students.
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Tools used for Data Collection

The required data was collected by using two tools. One is adopted and the
other is constructed and standardized by the investigator with the help of the

supervising teacher. The tools used for the present study are:

. Scale on Mathematics Self-Efficacy (Niranjana & Nimisha, 2019)

. Learning Style Inventory (Mumthas & Fasi, 2014)

The tools used for collecting data are described in detail under this section.

Scale on Mathematics Self-Efficacy (Niranjana & Nimisha, 2019)

For measuring the Mathematics Self-Efficacy of secondary school students, a
Scale on Mathematics Self-Efficacy was constructed and standardized by the

investigator with the help of the supervising teacher.

Planning of the Scale

Planning of the scale is the first step in the construction of a scale. It is
essential to understand how researchers define Mathematics Self-Efficacy and what
is currently known about them to identify the dimensions of Scale on Mathematics
Self-Efficacy. After reviewing the literature on Mathematics Self-Efficacy, the
investigator decided to use Scale on Mathematics Self-Efficacy as the construct is a
personal attribute. The Scale on Mathematics Self-Efficacy is constructed on the
basis of the three dimensions of Mathematics Self-Efficacy such as solving of math
problems, mathematics behaviors used in everyday life and performance in courses

(Betz & Hackett, 1983). The investigator used a five point scale in which responders
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specify their level of agreement to a statement typically in five points such as (1)
Strongly agree; (2) Agree; (3) Neither agree nor disagree; (4) Disagree; (5) Strongly

disagree to measure Mathematics Self-Efficacy of secondary school students.

Preparation of the Scale

The Scale on Mathematics Self-Efficacy was prepared on the basis of
dimensions suggested by Betz& Hackett (1983). The various dimensions of Scale on

Mathematics Self-Efficacy identified are:

° Solving of math problems
° Mathematics behaviors used in everyday life
° Performance in courses

The details of the dimensions are described below:

Solving of math problems

This dimension represents self-confidence of a student about their ability to
accomplish a maths related task or problem. They believe that they can solve a math
problem and they enjoy doing it. This dimension includes 17 items in Scale of

Mathematics Self- Efficacy

Eg: I like to solve difficult mathematics problems

Mathematics behaviors used in everyday life

The second dimension, mathematics behaviors used in everyday life,

represents an individual's confidence in their ability to use maths in everyday life.
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They believe that mathematics is important to their everyday world and they can
handle real-world mathematical tasks. The Scale on Mathematics Self-Efficacy

consists of 14 items under this dimension.

Eg: I have confidence in winning Maths related games

Performance in courses

Final dimension, performance in courses, represents capability of satisfactory
performance in school subject requiring various degrees of mathematics knowledge
and mastery was specified. Capability of satisfactory performance in school courses
requiring various degrees of mathematics knowledge and mastery. The Scale on

Mathematics Self-Efficacy consists of 12 items under this dimension.

Eg: I have special interests in Mathematics projects.

The investigator developed the Scale on Mathematic Self-Efficacy on the
basis of above mentioned dimensions. The draft Scale on Mathematics Self-Efficacy
consists of 43 items. The draft Scale on Mathematics Self-Efficacy is given in
Appendix 1. The dimension-wise distribution of items in Scale on Mathematics Self-

Efficacy is presented in the Table 1.
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Table 1

Dimension-wise Distribution of Items in Scale on Mathematics Self-Efficacy

Sl Dimensions of Mathematics
No. Self Efficacy

Item Numbers

1,2,8,11,13,14,15,19,22,23,26,27,28,

1  Solving of math problems 31.34,36 38

5 Mathematl.cs behaviors used in 3,4.5.6,7.9.10,12.16.29.32.39.41.43
everyday life

3  Performance in college courses 17,18,20,21,24,25,30,33,35,37,40,42

Scoring Procedure

The Scale on Mathematics Self-Efficacy consisted of items that can be
answered with the responses Strongly Agree (SA), Agree (A), Neither agree nor
disagree (U), Disagree (D) and Strongly Disagree (D). The respondent has to mark
their responses to each item in the appropriate columns corresponding to any five
alternatives. The positive items are scored by giving a score of 5 for Strongly agree,
4 for Agree, 3 for Neither agree nor disagree, 2 for Disagree and 1 for Strongly
Disagree. The reverse scoring procedure was adopted for the negative items. The
draft Scale on Mathematics Self-Efficacy consists of 23 positive items and 20
negative items. The total score obtained for each sample is calculated to identify the

score of Mathematics Self-Efficacy of secondary school students.

Pilot Testing

A sample of 370 secondary school students of standard V111 was selected for

pilot testing. Due representation was given to the sub groups of the population while
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selecting the sample for pilot testing. The draft Scale on Mathematics Self-Efficacy
prepared was administered to the selected sample. Before administering the tool,
necessary instructions were given to the students. The response sheets of 370
students that are complete in all respects were selected for item analysis. The scores

obtained in the pilot testing were subjected to item analysis.

Item Analysis

Item analysis was carried out to ensure the quality of items and for selecting
items of the final Scale on Mathematics Self-Efficacy. The selection of items for the
final Scale on Mathematics Self-Efficacy was done as per the procedure suggested
by Edwards (1969). The scores obtained for 370 students after pilot testing were
arranged in the descending order. The upper 27 percent and lower 27 percent of
scores were identified and separated as upper group and lower group respectively.
The scores obtained for each item by the upper group as well as the lower groups

were calculated separately. The t value was calculated by using the formula:

Xy — X,
f = H L
2 L S
nH np
Where,
Xy = The Mean score on a given statement for the high group
X, = The Mean score on a given statement for the low group
S2, = The variance of the distribution of responses of the high group to the

statement
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%, = The variance of the distribution of responses of the low group to the
statement

ny = The number of subjects in the high group

ny = The number of subjects in the low group

The result of item analysis of Scale on Mathematics Self-Efficacy is given in

the Table 2.
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Result of Item Analysis of Items in Scale on Mathematics Self-Efficacy

Sl. SI.

No. t-value Status No. t-value Status
1 3.516 Accepted 23 3.971 Accepted
2 4.239 Accepted 24 5.344 Accepted
3 5.007 Accepted 25 2.654 Accepted
4 3.808 Accepted 26 2.156 Rejected
5 4.508 Accepted 27 5.024 Accepted
6 2.656 Accepted 28 2.884 Accepted
7 4.239 Accepted 29 5.267 Accepted
8 3.558 Accepted 30 3.108 Accepted
9 3.248 Accepted 31 4.969 Accepted
10 2.536 Rejected 32 4.594 Accepted
11 8.375 Accepted 33 .639 Rejected
12 3.037 Accepted 34 5.412 Accepted
13 5.000 Accepted 35 2.178 Rejected
14 4.953 Accepted 36 2.993 Accepted
15 4.932 Accepted 37 3.334 Accepted
16 5.056 Accepted 38 5.221 Accepted
17 4.706 Accepted 39 3.341 Accepted
18 3.228 Accepted 40 2.741 Accepted
19 4.267 Accepted 41 3.723 Accepted
20 5.080 Accepted 42 3.093 Accepted
21 3.543 Accepted 43 3.790 Accepted
22 3.400 Accepted
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Statements with t value greater than or equal to 2.58 were selected for the
final version of Scale on Mathematics Self-Efficacy. Therefore, the final version of
Scale on Mathematics Self-Efficacy consists of 39 items. The final version of the
Scale on Mathematics Self-Efficacy (Malayalam and English) and its response sheet

are presented in Appendix Il. 1l and IV

Validity and Reliability

The validity of the Scale on Mathematics Self-Efficacy is ensured through
face validity and content validity by consulting with experts in the field of education
and mathematics education. The reliability of Scale on Mathematics Self-Efficacy
was established by using the test re-test method. The Scale on Mathematics Self-
Efficacy was re-administered to the same sample after three weeks time. Pearson's
product moment coefficient of correlation is calculated for the two sets of scores to
obtain the reliability of the scale. The reliability coefficient obtained is 0.72 (N=40).
The Index suggests that the scale is reliable. The reliability of the Scale on
Mathematics Self-Efficacy is also established by using Cronbach's alpha. The
Cronbach alpha coefficient obtained is 0.815 which ensured the reliability of Scale

on Mathematics Self-Efficacy.

Learning Style Inventory

For measuring Learning Style preferences of secondary school students, the
investigator adopted Learning Style Inventory (Mumthas & Fasi, 2014). The
Learning Style Inventory was used to assess an individual’s preferences and needs

regarding the learning process. The inventory was based on Honey and Mumford
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Learning Style Model. In their study they advocated four major styles, viz.,

‘Activist’, ‘Reflector’, ‘“Theorist” and ‘Pragmatist’.

Description of each of these components given by the developers of the tool

is described here.

Activist

Activists like to be involved in new experiences. They are open minded and
enthusiastic about new ideas but get bored with implementation. They enjoy doing
things and tend to act first and consider the implication after words. They like
working with others but tend to hog the limelight. They tend to act first and consider

the consequences after words.

Eg: I respond to anything spontaneously.

Reflector

Reflectors like to stand back and look at a situation from different
perspectives. They like to collect data and think about it carefully before coming to
any conclusions. They enjoy observing others and will listen to their views before
offering their own. They are thoughtful people who like to consider all possible

angles and implications before making a move.

Eg: I think several times before | take a decision.

Theorist

Theorists adapt and integrate observations into complex and logically sound

theories. They think problems through in a step by step way. They tend to be
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perfectionists who like fit things into a rational scheme. They tend to be detached
and analytical rather than subjective or emotive in their thinking. They think

problems through in a vertical, step-by step logical way.

Eg: | deal the problems in a logical way.

Pragmatist

Pragmatists are keen to try things out they want concepts that can be applied
to their job. They tend to be impatient with lengthy discussions and are practical and
down to earth. They positively search out new ideas and take the first opportunity to
experiment with applications. They like to get on with things and act quickly and

confidently on ideas that attract them.

Eg: I learn through activities.

Scoring Procedure

In this Learning Style Inventory the respondent has the freedom to choose
their response as either ‘agree’ or ‘disagree’ for each item. A score of ‘1’ is given to
the response ‘agree’ and ‘0’ is given to response ‘disagree’. For each category of
Learning Styles, total score is found out. Thus an individual got four separate scores
for each Learning Styles. Learning Style preference is found out by comparing the
scores obtained for each category. The learning style with highest score is treated as

the preferred style of each student.
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Validity and Reliability

The developers of the tool ensured the validity of the Learning Style
Inventory by using face validity. The reliability of the Learning Style Inventory was
ensured by using Cronbach alpha. The value of Cronbach alpha for the items is
0.60.The value indicates that the inventory is reliable to measure Learning Style of

secondary school students. Learning Style Inventory is given in Appendix V and VI.

Sample Selected for the Study

The population considered for the study is secondary school students in
Kerala state. The study was carried out on a sample of 600 secondary school
students of standard V111 selected from various secondary schools of Kozhikode and
Malappuram districts of Kerala state. Stratified sampling technique was used by
giving due representation to strata such as gender, type of management of schools
and locale of schools. While selecting the sample, a ratio of 1:1 for gender, 1:1 for
locale and 7:14:9 for type of management were considered. The breakup of the final

sample is given in the Figure 6.
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Figure 6 : Break up of final sample

The data required for the study was collected from the selected
sample,i.e.600 secondary school students of standard VIII from Kozhikode and
Malppuram districts of Kerala state.. At first, the researcher sought permission from
various heads of selected secondary schools of Kozhikode and Malappuram districts
of Kerala State. After getting the permission from the Head Master/ Head Mistress,
the researcher administered the Scale on Mathematics Self-Efficacy and Learning
Style Inventory to secondary school students of standard VIII by providing
necessary instruction to the students to fill the response sheet. First of all the

Learning Style Inventory was administered in 30 minutes. After that Scale on

Data Collection Procedure
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Mathematics Self-Efficacy was administered for a period of 30 minutes. Altogether
the investigator took almost one hour to administer the two tools. The filled response
sheets were collected and response sheets of both the tools which are complete in all

aspects were considered for data analysis.

Statistical Techniques Used

For the purpose of analyzing the collected data following statistical

techniques were used:

. Descriptive statistics

. Percentage analysis

. t-Test (Test the significant difference between the means of two groups)
. Pearson Product-Moment Correlation

. Analysis of Variance (ANOVA)

Descriptive Statistics

To know the basic properties of the variables mean, median, mode, standard
deviation, skewness and kurtosis was calculated to the dependent and independent
variables such as Learning Styles and Mathematics Self-Efficacy of secondary

school students.

Percentage Analysis

Percentage analysis is widely used to interpret primary data. For the present
study, percentage analysis is used to identify the Learning Style preferred by

secondary school students for the total sample and subgroups based on gender, type
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of management and locale of schools. It is also used to find out the extent of

Mathematics Self-Efficacy of secondary school students for total sample.

t-Test (Test the significant difference between the means of two groups)

The Test of significance of the difference between means of large
independent sample (t-test) was used to know whether there exist significant
difference in the mean scores of Mathematics Self-Efficacy of secondary school

students with respect to gender and locale of schools.

The t value can be calculated using the formulae;

- (X1 — X»)
(51)? n (52)?
nq ny

Where,

X1 = Mean of the upper group

X, = Mean of the upper group

s; = standard deviation of the upper group
s, = standard deviation of the lower group
n; = Sample size of the upper group

n, = Sample size of the lower group

Pearson Product-Moment Correlation

The Pearson product-moment correlation coefficient (or Pearson correlation
coefficient,) is a measure of the strength of a linear association between two

variables and is denoted by r. Basically, Pearson product-moment correlation
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attempts to draw a line of best fit through the data of two variables, and the Pearson
correlation coefficient, r, indicates how far away all these data points are to this line
of best fit. For the present study, the Pearson’s product moment correlation used to
find relationship between various Learning Styles and Mathematics Self-Efficacy of

secondary school students.

The formula used to find the product moment correlation is:

NEXY) - EXEY)
JINEX2—CX)2NYYE - (X Y)2]

> X =Total score for first set of scores
Y'Y = Total score for second set of scores

N= Number of students

Analysis of Variance (ANOVA)

One way analysis of variance was carried out to know whether there exists
significant difference in the mean scores of Mathematics Self-Efficacy of secondary

school students for the subgroups based on type of management of schools.

One-way analysis of variance was also carried out to know the influence of
independent variable, Learning Styles i.e. Activist, Theorist, Pragmatist and
Reflector, on the dependent variable, Mathematics Self-Efficacy of secondary school

students.
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e Major Analysis



ANALYSIS AND INTERPRETATION

The present study was designed to find out the influence of Learning Styles
on Mathematics Self-Efficacy of secondary school students. Basic descriptive
statistics, Pearson’s product-moment correlation, percentage analysis, t-test (test the
significant difference between the means of two large independent sample), Analysis

of Variance (ANOVA) were carried out for the purpose of analyzing collected data.

The analysis chapter of the present study is carried out in two phases i.e.,
preliminary analysis and major analysis. The preliminary analysis deals with the
relevant statistical constants such as Mean, Median, Mode, Standard Deviation,
Skewness and Kurtosis for identifying the nature of distributions of independent
variable, Learning Styles and dependent variable, Mathematics Self-Efficacy,
selected for the study. Preliminary analysis was carried out to understand the
properties of distribution of scores of the independent and dependent variables The
major analysis deals with the results of major statistical techniques such as
percentage analysis, mean difference analysis and analysis of variance. The
percentage analysis is used to find out the learning style preferred by secondary
school students for the total sample and subgroups based on gender, type of
management and locale of schools. Percentage analysis is also used to find out the
extent of mathematics self-efficacy of secondary school students for total sample.
Mean difference analysis is carried out for investigating the significant difference in
the mean scores of dependent variable, Mathematics Self-Efficacy, based on

gender, locale and type of management of the schools. The one-way analysis of



ANALYSIS 71

variance is carried out to understand the influence of Learning Styles on
Mathematics Self-Efficacy of secondary school students. The statistical analysis was

done on the background of the objectives formulated for the study.

The results of the whole analysis done in the present study are described

under the following heads:

e Preliminary Analysis

e Major Analysis
= Percentage Analysis
. Mean Difference Analysis
= Correlation Analysis

e Analysis of Variance

Based on the results of statistical processing of data, the investigator tested

the hypotheses formulated for the study.

Objectives of the Study

The objectives of the study are:

1. To identify the type of Learning Style preferred by the secondary school
students for total sample and subgroups based on gender, type of
management of schools and locale of schools.

2. To find out the extent of Mathematics Self-Efficacy of secondary school

students.
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To analyze whether there exist any significant difference in the mean scores
of Mathematics Self-Efficacy of secondary school students for the subgroups
based on gender, type of management of schools and locale of schools.

To analyze whether there exist any significant relationship between various
Learning Styles and Mathematics Self-Efficacy of secondary school students
for the total sample.

To find out the influence of various Learning Styles on Mathematics Self-

Efficacy of secondary school students for the total sample.

Hypotheses of the Study

The hypotheses formulated for the study are:

There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on gender.
There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on type of
management of schools.

There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on locale of
schools.

There is no significant relationship between various Learning Styles and
Mathematics Self-Efficacy of secondary school students.

There is no significant influence of various Learning Styles on Mathematics

Self-Efficacy of secondary school students for the total sample.
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Preliminary Analysis

As the first step of analysis, to know the basic properties of the variables,
preliminary analysis of the scores of independent variable, Learning Style and
dependent variable, Mathematics Self-Efficacy, was carried out for the total sample.
Preliminary analysis helped the investigator to understand the basic properties of the
distribution of scores of variables under study. It gives a concise summary of the
collected data which can be used to make more valid interpretations of the results for
the present study. The distribution of scores of independent variable, Learning
Styles, and the dependent variable, Mathematics Self-Efficacy were studied to
understand whether the distribution follows normality. The important statistical
constants such as mean, median, mode, standard deviation, skewness, and kurtosis
of the distribution of scores for learning styles on Mathematics Self-Efficacy were

determined for the total sample.

The results of descriptive statistics for the distribution of scores of Learning
Styles of secondary school students are calculated. Important statistical constants for
the distribution of scores of Learning Styles (Activist, Theorist, Pragmatist, and
Reflector) of secondary school students for the total sample are calculated and

presented in Table 3.
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Table 3

Descriptive Statistics of the Variable Learning Styles of Secondary School Students
for the Total Sample

Lg?;/?;r;g N Mean  Median Mode  SD Skewness  Kurtosis
Activist 68 5.05 5.00 5 1.901 -.027 199
Theorist 228 6.53 7.00 6 1.726 -.214 -.643
Pragmatist 70 5.66 6.00 7 1.807 -.461 .029
Reflector 234 6.70 7.00 8 1.704 -.379 -.440

Table 3 points that the Mean (5.05), Median (5.00), and Mode (5.00) of
Activist Learning Style of Secondary School Students coincide approximately. The
Standard Deviation (1.901) indicates that the scores of Activist Learning Style do
not deviate much from the mean. The indices of Skewness (-0.27) and Kurtosis
(0.199) indicate that the distribution is slightly negatively skewed, and slightly
leptokurtic in nature for scores of Activist Learning Style of Secondary School
Students. Thus, the distribution of the scores of Activist Learning style of secondary

school students shows that the distribution is almost normal.

The graphical representation of the distribution of scores of Activist

Learning style is given in Figure 7
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Figure 7.The graphical representation of the distribution of scores of Activist

Learning style

Table 3 shows that the Mean (6.53), Median (7.00), and Mode (6.00) of
Theorist Learning Style of Secondary School Students are almost equal. The
Standard Deviation (1.726) indicates that the scores of Theorist Learning Style do
not deviate much from the mean. The indices of Skewness (-0.214) and Kurtosis (-
.643) indicate that the distribution is slightly negatively skewed, and slightly
leptokurtic in nature for the scores of Theorist Learning Style of Secondary School
Students. Thus, the distribution of the scores of Theorist Learning style of secondary

school students shows that the distribution is approximately normal.
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The graphical representation of the distribution of scores of Theorist

Learning style is given in Figure 8.
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Figure 8.:The graphical representation of the distribution of scores of Theorist

Learning style

As per Table 3, Mean (5.66), Median (6.00), and Mode (7.00) of Pragmatist

Learning Style of Secondary School Students are nearly equal. The Standard

Deviation (1.807) indicates that the scores of Pragmatist

Learning Style do not

deviate much from the mean. The indices of Skewness (-0.461) and Kurtosis (0.029)

indicate that the distribution is slightly negatively skewed, and slightly leptokurtic in

nature for Pragmatist Learning Style of Secondary School Students. Thus, the

distribution of the scores of Pragmatist Learning style of secondary school students

shows that the distribution is almost normal.
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The graphical representation of the distribution of scores of Pragmatist

Learning style is given in Figure 9.
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Figure 9.The graphical representation of the distribution of scores of Pragmatist

Learning style

Table 3 points that the Mean (6.70), Median (7.00), and Mode (8.00) of
Reflector Learning Style of Secondary School Students coincide approximately. The
Standard Deviation (1.704) score indicates that the scores of Reflector Learning
Style do not deviate much from the mean. The indices of Skewness (-.379) and
Kurtosis (-.440) indicate that the distribution is slightly negatively skewed and
slightly leptokurtic in nature for Reflector Learning Style of Secondary School
Students. Thus, the distribution of the scores of Reflector Learning style of
secondary school students shows that the distribution follows approximate

normality.



ANALYSIS 78

The graphical representation of the distribution of scores of Reflector

Learning style is given in Figure 10
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Figure 10. The graphical representation of the distribution of scores of Reflector
Learning style
The important statistical constants for the distribution of scores for

Mathematics Self-Efficacy of secondary school students for total sample are

calculated and presented in Table 4.
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Table 4

Descriptive Statistics of the Variable Mathematics Self-Efficacy of Secondary School

Students for the Total Sample.

Variables  Category Number Mean Median Mode SD  Skewness Kurtosis

Mathematics
Self- Total 600 127.65 126 131 16.368 567 .067
Efficacy

Table 4 shows that the obtained value of mean, median and mode for the
dependent variable, Mathematics Self-Efficacy of secondary school students are
127.65, 126.00 and 131.00 respectively for the total sample. It indicates that the
value of mean, median and mode coincide approximately for the total sample. The
indices of skewness (sk=0.567) show that the distribution of the scores of
Mathematics Self-Efficacy of the secondary school students is positively skewed for
the total sample. The indices of kurtosis for Mathematics Self-Efficacy reveals that
the distribution of scores of Mathematics Self-Efficacy (K=0.67) is slightly
leptokurtic in nature for the total sample of the secondary students. Thus, the
distribution of the scores of Mathematics Self-Efficacy of secondary school students

shows that the distribution is approximately normal.

The graphical representation of the distribution of scores of Mathematics

Self-Efficacy for the total sample is given in Figure 11.
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Figure 11.Graphical representation of the distribution of scores of Mathematics Self-

Efficacy for the total sample

From Figure 11 it is evident that the distribution of scores of Mathematics

Self-Efficacy of secondary school students is approximately normal.

Major Analysis

This section deals with the results of major statistical techniques such as

percentage analysis, mean difference analysis, correlation and analysis of variance.

The results obtained in this analysis are described in detail under the following

subsections.
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Percentage Analysis

Percentage Analysis was used to find out the extent of Mathematics Self-
Efficacy of secondary school students and to identify the Learning Style preferred
by secondary school students for the total sample and subgroups based on gender,

type of management and locale of schools.

Learning Style Preference of Secondary School Students for the Total Sample and

the subgroups Based on Gender, Local and Type of Management of the Schools

The first objective of the study is to identify the type of Learning Style
preferred by the secondary school students for the total sample and subgroups based
on gender, type of management of schools and locale of schools. The Learning
Styles of secondary school students is mainly represented by Activist, Theorist,
Pragmatist and Reflector. Percentage Analysis was used to identify the type of
Learning Styles adopted by secondary school students for the total sample and the
subgroups based on gender, locale and type of management of the schools. The

results of the percentage analysis are presented in Table 5
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Table 5

Learning style Preference of Secondary School Students for the Total Sample and

the subgroups based on Gender, Local and Type of Management of the Schools.

Gender Locale Type of management

Learning styles Total
Male Female Rural Urban Govt Aided Unaided

N 69 36 33 38 31 15 21 33
Activist

% 115 5217 47.83 55.07 4493 2174 30.43 47.83

N 227 105 122 110 117 70 117 40
Theorist

% 37.83 46.25 53.74 48.46 5154 3084 5154 17.62

N 70 38 32 36 34 13 35 22

Pragmatist

% 11.66 5428 4571 5143 4857 1857 50 31.43

N 234 121 113 115 119 43 106 85
Reflector
% 39 5171 4829 49.14 5085 1838 453 36.32

Table 5 shows that, out of 600 Secondary School Students, only 69 students
(11.5%) prefer Activist Learning Style, 227 students (37.83%) prefer Theorist
Learning Style,70 Secondary School Students (11.66%) prefer Pragmatist Learning
Style and 234(39%) prefer Reflector Learning Style. Thus, it is evident that among
the total sample of secondary school students, the most preferred Learning Style is
Reflector Learning Style, followed by Theorist Learning Style. It is also evident that
the least preferred Learning Styles are Activist and Pragmatist among the secondary

school students for total sample.

Table 5 also shows that, out of 300 male secondary school students, 36 male

students (52.17%) prefer Activist Learning Style, 105 male students (46.25%) prefer
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Theorist Learning Style, 38 male students (54.28%) prefer Pragmatist Learning
Style and 121 male students (51.71%) prefer Reflector Learning Style. Thus, it can
be inferred that the majority of the male secondary school students prefer the
Reflector Learning Style followed by the Theorist Learning Style. The least
preferred learning style of male secondary school students is pragmatist and activist.
Among the 300 female secondary school students, 33 students (47.83%) prefer
Activist Learning Style, 122 students (53.74%) prefer Theorist Learning style, 32
students (45.71%) prefer Pragmatist Learning Style and 113 students (48.29%) are
prefer Reflector Learning Style. Thus, it is evident that the most preferred learning
style of female secondary school students is Theorist Learning Style, followed by
Reflector Learning Style. The least preferred Learning Styles of female secondary

school students are pragmatist and activist.

Table 5 points out that for the sub group based on Locale of the Institution,
out of 300 Secondary School Students from Urban area 31 students (44.93%) prefer
Activist Learning Style, 117 students (51.54%) prefer Theorist Learning Style, 34
Students (48.57%) prefer Pragmatist Learning Style and 119 students (50.85%)
prefer Reflector Learning Style. This indicates that the majority of secondary school
students in Urban schools prefer Reflector Learning Style followed by Theorist
Learning Style. The least preferred Learning Styles of secondary students in Urban

schools are Activist and Pragmatist.

Table 5 indicates that, in the case of students from Rural area, out of 300
students, 38 students (55.07%) prefer the Activist learning style, 110 students

(48.46%) prefer Theorist Learning Style, 36 students (51.43%) prefer Pragmatist
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Learning Style and 115 students (49.14%) prefer Reflector Learning Style . This
indicates that the majority of secondary school students in Rural schools prefer
Reflector Learning Style, followed by Theorist Learning Style. The least preferred
Learning Styles of secondary students in Rural schools are Pragmatist and Activist.
Hence, the result of percentage analysis shows that the majority of the Secondary
School Students from Urban and Rural area prefer Reflector learning style. Less
number of Urban and Rural students belongs to Activist and Pragmatist learning

styles respectively.

The result of percentage analysis of the subsample based on Type of
Management of the schools, Table 5 shows that out of 140 secondary school
students from Government sector; only 15 students (21.74%) prefer Activist
Learning Style, 70 students (30.84%) prefer Theorist Learning Style, 13 students
(18.57%) prefer Pragmatist Learning Style and 43 students (18.38%) prefer
Reflector Learning Style. For the 280 Secondary School Students from Aided
sector, 21 students (30.43%) prefer Activist Learning Style, 117 students (51.54%)
prefer Theorist Learning Style, 35 students (50%) prefer Pragmatist Learning Style
and 106 students (45.3%) prefer Reflector Learning Style. And finally, out of 180
secondary school students from Unaided sector; 33 students (47.83%) prefer Activist
Learning Style, 40 students (17.62%) prefer Theorist Learning Style, 22 Students
(31.43%) prefer Pragmatist Learning Style and 85 students (36.32%) prefer
Reflector Learning Style. So the majority of the Government and Aided secondary
school students prefer Theorist Learning Style and in case of Unaided sector

majority of secondary school students prefer Reflector Learning Style. Less number
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of the Government and Unaided Secondary School Students prefer Pragmatist
Learning Style, and in case of Aided sector less number of Secondary School

Students prefer Activist Learning Style.

Extent of Mathematics Self-Efficacy of Secondary School Students

The second objective of the study is to find out the extent of Mathematics
Self-Efficacy of secondary school students. The classification of the sample in to
High Mathematics Self-Efficacy group, Average Mathematics Self-Efficacy group
and Low Mathematics Self-Efficacy group were done on the basis of sigma (o)
distance from the Mean. Students having a score with M + ¢ and above (144 and
above) in Mathematics Self-Efficacy were treated as High Mathematics Self-
Efficacy group, those with score M- ¢ and below (111 and below) were included in
Low Mathematics Self-Efficacy group and those having score in between M +c and
M- 6 (between 144 & 111) were treated as Average Mathematics Self-Efficacy
group. Percentage analysis was used to determine the percentage of students in each
group. Percentage of students in High Mathematics Self-Efficacy group, Average
Mathematics Self-Efficacy group and Low Mathematics Self-Efficacy group are

presented in Table 6.
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Table 6

Percentage of students in High-Average-Low Mathematics Self-Efficacy groups.

Mathematics Self-efficacy

High Mathematics Average Mathematics Low Mathematics
Self-efficacy self-efficacy Self-efficacy
N % N % N %
100 16.67 402 67 98 16.33

Table 6 shows that, out of 600 secondary school students, 100 students
(16.67%) are having High Mathematics Self-Efficacy, 402 students (67%) i.e.
majority of secondary school students are having average Mathematics Self-Efficacy
and 98 students (16.33%) are having low Mathematics Self-Efficacy. Thus, it can be
concluded that the majority of the secondary school students are having average

level of Mathematics Self-Efficacy

The extent of Mathematics Self-Efficacy of secondary school students was
also calculated by comparing the neutral value obtainable for the Scale on
Mathematics Self-Efficacy and the mean value obtained. The mean value obtained
for Mathematics Self-Efficacy of secondary school students is 127.65.The maximum
obtainable score in Scale on Mathematics Self-Efficacy is 195. The neutral value of
the scale is 117. As the obtained mean score of Mathematics Self-Efficacy of
secondary school students is greater than the neutral value obtainable for Scale on
Mathematics Self-Efficacy, it can be inferred that the secondary school students are

having an average level of Mathematics Self-Efficacy.
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Mean Difference Analysis

Mean difference analysis was carried out to test whether there exists any
group differences in the mean scores of Mathematics Self-Efficacy with respect to
gender, locale of schools and type of management of schools. The intention is to
analyze whether there exist any difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroups based on gender, type of
management of schools and locale of schools. For this, mean and standard deviation
of the distributions of scores of independent and dependent variables were calculated
for the total sample and the sub groups based on gender (Male and Female), locality
of the schools (Rural and Urban) and type of Management of the schools
(Government, Aided and Unaided) of secondary school students. As all the
subgroups are of large size, t-test formula for large independent sample was used
totest the significance difference between the mean scores of Mathematics Self-
Efficacy for male and female secondary school students and for urban and rural
secondary school students. One way ANOVA was used to test the significance
difference between the mean scores of Mathematics Self-Efficacy for secondary

schools students based on type of management of schools.

e Comparison of the mean scores of Mathematics Self-Efficacy of male and

female students of secondary schools.

The data and results of the test of significance difference between the mean
scores of Mathematics Self-Efficacy for male and female students of secondary

schools are presented in Table 7.
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Table 7

Data and results of the test of significance difference between mean scores of

Mathematics Self-Efficacy of male and female secondary school students.

Gender N Mean SD t-value _Le_v ?’I of
significance
Male 300 127.63 16.141
.040 NS
Female 300 127.68 16.619

Table 7 indicates that the t-value obtained is 0.040, which is less than the
tabled value at 0.05 level of significance (1.96). The mean score of Mathematics
Self-Efficacy of male students is 127.63 and a female student is 127.68. The
standard deviation obtained for male students is 16.141 and a female student is
16.619. Since the t-value obtained is less than the tabled value, it can be concluded
that there exists no significant difference in the mean scores of Mathematics Self-
Efficacy of male and female students of secondary schools. Thus, the male and

female secondary students are having same level of Mathematics Self-Efficacy.

e Comparison of the mean scores of Mathematics Self-Efficacy of urban and

rural secondary school students.

The data and results of the test of significance difference between the mean
scores of Mathematics Self-Efficacy for urban and rural secondary school students

are presented in Table 8
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Table 8

Data and Results of the Test of Significance difference between the Mean Scores of

Mathematics Self-Efficacy for Urban and Rural Secondary School Students

Local |_ty (.)f the N Mean SD t-value . Le_v ?I of
Institution significance
Urban 301 128.45 17.531
1.194 NS
Rural 299 126.85 15.095

Table 8 indicates that the t-value obtained is 1.194, which is less than the
tabled value at 0.05 level (1.96). The mean score of Mathematics Self-Efficacy of
urban school students is 128.45 and rural school students is 126.85. The standard
deviation obtained for urban school students is 17.531 and rural school students is
15.095. Since the t-value obtained is less than the tabled value, it can be concluded
that there exists no significant difference in the mean scores of Mathematics Self-
Efficacy of urban and rural secondary school students. Thus, the secondary school
students do not differ in the level of Mathematics Self-Efficacy on the basis of

locale of schools.

e Comparison of the mean scores of Mathematics Self-Efficacy of government,

aided and unaided secondary school students.

The data and results of the test of significance difference between the mean
scores of Mathematics Self-Efficacy for secondary schools students based on type of

management of schools are presented in Table 9.
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Table 9

Data and Results of the Test of Significance difference between the Mean Scores of
Mathematics Self-Efficacy for Secondary Schools Students based on Type of
Management of Schools

Sum of Mean

Df F Sig
squares square
Between groups 2035.403 2 1017.701
Within groups ~ 158446.490 597 2665.405 3.835 05
Total 160481.893 599

From Table 9, it is evident that the F value obtained for Mathematics Self-
Efficacy of secondary school students for the subgroups based on Type of
Management of the schools is 3.835 for (2,599) df is greater than the tabled value of
F (3.01) required at .05 level of significance. Thus, there exists significant
difference in the mean scores of Mathematics Self-Efficacy of secondary school

students belongs to Government, Aided and Unaided secondary schools.

In order to know which groups differ in their scores on Mathematics Self-
Efficacy, Scheffe test of Post Hoc comparison of mean scores of Mathematics Self-
Efficacy of secondary school students for subgroups based on type of management

of schools are calculated and presented in Table 10
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Table 10

Scheffe Test of Post Hoc comparison for Government, Aided and Unaided groups of

Secondary School Students on Mathematics self-efficacy

Subset for alpha = 0.05

Group N
1 2
Unaided 180 125.05
Aided 279 128.18 128.18
Government 141 129.94

Table 10 shows that the difference in the mean scores of Mathematics Self-
Efficacy of Unaided secondary school students (M = 125.05) and Government
secondary school students (M = 129.94) is significant. It also shows that the
difference in the mean scores of Mathematics Self-Efficacy of Unaided secondary
school students (M = 125.05) and Aided secondary school students (M = 128.18) is
not significant. Similarly, the difference in the mean scores of Mathematics Self-
Efficacy of Aided secondary school students (M = 128.18) and Government
secondary school students (M = 129.94) are not significant. The comparison of mean
scores revealed that government secondary school students are having high

Mathematics Self-Efficacy than aided and unaided secondary school students.

Correlation Analysis

The fourth objective is to analyze whether there exist any relationship
between various Learning Styles and Mathematics Self-Efficacy of secondary school
students for the total sample The Pearson’s product moment correlation was used to

find relationship between various Learning Styles and Mathematics Self-Efficacy of



ANALYSIS 92

secondary school students. The details regarding coefficient of correlation between
various Learning Styles and Mathematics Self-Efficacy of secondary school students

for the total sample is given in Table 11

Table 11
Relationship between various Learning Styles and Mathematics Self-Efficacy of

Secondary School Students for the Total Sample

Size of the sample

Learning styles N r Level of significance
Activist 600 .053 NS
Theorist 600 202 0.01

Pragmatist 600 111 0.01
Reflector 600 027 NS

Table 11 indicates that the coefficient of correlation between the variable
Activist Learning Style and Mathematics Self-Efficacy of secondary school students
is .053. The value of correlation is not significant at 0.05level. The magnitude of r
indicates that there exist negligible relationship between Activist Learning Style and
Mathematics Self-Efficacy of secondary school students. The positive sign of r
suggests that the Activist Learning Style and Mathematics Self-Efficacy of
secondary school students is positively related. Thus, it can be concluded that there
is no significant relationship between the Activist Learning Style and Mathematics

Self-Efficacy of secondary school students.

Table 11 indicates that the coefficient of correlation between the Theorist

Learning Style and Mathematics Self-Efficacy of secondary school students is .202.
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The value of correlation is significant at 0.01 level. The magnitude of r indicates that
negligible relationship exists between Theorist Learning Style and Mathematics
Self-Efficacy of secondary school students. The positive sign of r suggests that the
Theorist Learning Style and Mathematics Self-Efficacy of secondary school students
is positively related. Thus, there exist a significant positive but negligible
relationship between the Theorist Learning Style and Mathematics Self-Efficacy of

secondary school students.

Table 11 indicates that the coefficient of correlation between the Pragmatist
Learning Style and Mathematics Self-Efficacy of secondary school students is .111.
The value of correlation is significant at 0.01 level. The magnitude of r indicates that
negligible relationship exists between Pragmatist Learning Style and Mathematics
Self-Efficacy of secondary school students. The positive sign of r suggests that the
Pragmatist Learning Style and Mathematics Self-Efficacy of secondary school
students is positively related. Thus, there exist a significant positive but negligible
relationship between the Pragmatist Learning Style and Mathematics Self-Efficacy

of secondary school students.

Table 11 indicates that the coefficient of correlation between the Reflector
Learning Style and Mathematics Self-Efficacy of secondary school students is
.027.The value of correlation is not significant at 0.05level. The magnitude of r
indicates that negligible relationship exists between Reflector Learning Style and
Mathematics Self-Efficacy of secondary school students. The positive sign of r
suggests that the Reflector Learning Style and Mathematics Self-Efficacy of

secondary school students is positively related. Thus, it can be inferred that ther eis
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no significant relationship between the Reflector Learning Style and Mathematics

Self-Efficacy of secondary school students.

One-way Analysis of Variance

One-way analysis of variance was carried out to know the influence of
independent variable, Learning Styles i.e. Activist, Theorist, Pragmatist and
Reflector, on the dependent variable, Mathematics Self-Efficacy of secondary school
students.

Influence of Learning Styles on Mathematics Self-Efficacy of secondary school

students

The data were analyzed by using ANOVA to understand the influence of
Learning Styles on Mathematics Self-Efficacy of secondary school students. The

results of ANOVA are presented in Table 12

Table 12

Influence of Learning Styles on Mathematics Self-Efficacy of Secondary School
Students

Sum of df Mean square F Sig
squares
Between groups 3342.910 3 1114.303
4.226 .006
Within groups 157138.983 596 263.656
Total 160481.893 599

Table 12 shows that the F value for Learning Styles on Mathematics Self-

Efficacy for the total sample of secondary school students is 4.226 which is greater
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than the tabled value 3.814 for degrees of freedom (3,599) required for significance
at .01 level. It indicates that there exists significant influence of Learning Styles on

Mathematics Self-Efficacy of secondary school students for total sample.

The data were further analyzed with the help of Scheffe’s Test of Post Hoc
Comparison to know which Learning Style influence more on Mathematic Self-
Efficacy of secondary school students. The result of Scheffe’s Test of Post Hoc
Comparison on various Learning Styles on Mathematics Self-Efficacy of secondary

school students is presented in Table 13.

Table 13

Scheffe Test of Post Hoc comparison on various Learning Style influence more on

Mathematic Self-Efficacy of secondary school students

Subset for alpha = 0.05

Group N . 5
Pragmatist 70 122.93
Reflector 234 126.50 126.50
Activist 69 128.01 128.01
Theorist 227 130.19

From Table 13 it is evident that there exist no significant difference in the
mean scores of Mathematics Self-Efficacy for those students who prefer Pragmatist
(M=122.93) and Reflector (M=126.50) Learning Styles, Reflector (M=126.50) and
Activist (M=128.01) Learning Styles and Activist (M=128.01) and Theorist

(M=130.19) Learning Styles. But there exists significant difference in the mean
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scores of Mathematics Self-Efficacy for those students who prefer Pragmatist

(M=122.93) and Theorist (M=130.19) Learning Styles.

The comparison of the mean scores of Mathematics Self-Efficacy revealed
that the students who prefer Theorist Learning Style (M=130.19) are having high
mathematics self-efficacy than those students who prefer Pragmatist Learning Styles
(M=122.93). Hence, those students who prefer Theorist Learning Style posses high
Mathematics Self-Efficacy followed by Activist Learning Style than those who
prefer Reflector and Pragmatist Learning Styles among secondary school students.
Thus it can be inferred that among the various Learning Styles, the Theorist
Learning Style is having greater influence on Mathematics Self-Efficacy of

secondary school students.
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SUMMARY, FINDINGS AND SUGGESTIONS

This chapter provides an overview of the significant aspects of the various

stages of the study. The chapter is organized under the following headings:

Study in Retrospect

e Major Findings of the Study
e Tenability of Hypotheses

e Educational Implications

e Suggestions for Further Research

Study in Retrospect

This section tries to make a retrospective study of different stages of the
present study such as statement of the problem, variables of the study, objectives of

the study, hypotheses and methodology used for the study.

Restatement of the Problem

The study is entitled as;
INFLUENCE OF LEARNING STYLES ON MATHEMATICS SELF-

EFFICACY OF SECONDARY SCHOOL STUDENTS

Variables of the Study

The variables used for the study are:

e Independent Variable: Learning Styles

e Dependent Variable: Mathematics Self-Efficacy
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Objectives of the Study

The objectives of the study are:

1. To identify the type of Learning Style preferred by the secondary school
students for total sample and subgroups based on gender, type of

management of schools and locale of schools.

2. To find out the extent of Mathematics Self-Efficacy of secondary school
students.
3. To analyze whether there exist any significant difference in the mean scores

of Mathematics Self-Efficacy of secondary school students for the subgroups
based on gender, type of management of schools and locale of schools.

4. To analyze whether there exist any significant relationship between various
Learning Styles and Mathematics Self-Efficacy of secondary school students
for the total sample.

5. To find out the influence of various Learning Styles on Mathematics Self-

Efficacy of secondary school students for the total sample.

Hypotheses of the Study

The hypotheses formulated for the study are:

1. There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on gender.

2. There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on type of

management of schools.
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3. There is no significant difference in the mean scores of Mathematics Self-
Efficacy of secondary school students for the subgroup based on locale of
schools.

4. There is no significant relationship between various Learning Styles and
Mathematics Self-Efficacy of secondary school students.

5. There is no significant influence of various Learning Styles on Mathematics

Self-Efficacy of secondary school students for the total sample.

Methodology

Method Used

Survey method was used for the present study.

Sample

The population considered for the present study is secondary school students in
Kerala. The study was carried out on a sample of 600 secondary school students of
standard VIII selected from various secondary schools of Kozhikode and
Malappuram districts of Kerala state. Stratified sampling technique was used by
giving due representation to strata such as gender, type of management of schools

and locale of schools.

Tools Used For Data Collection

The tools used for the present study are:

= Scale on Mathematics Self-Efficacy (Niranjana& Nimisha,2019)

= Learning Style Inventory (Mumthas & Fasi, 2014)
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Statistical technique to be used

For the purpose of analyzing the collected data following statistical

techniques were used:

. Descriptive statistics

. Percentage analysis

. t-Test (Test the significant difference between the means of two groups)
. Pearson Product-Moment Correlation

. Analysis of Variance (ANOVA)

Major Findings of the Study

Important findings of the study are presented below:

1. Percentage analysis shows out of total sample of secondary school students,
the most preferred Learning Style is Reflector Learning Style, followed by
Theorist Learning Style. It is also evident that the least preferred Learning
Styles are Activist and Pragmatist among the secondary school students.

2. The majority of the male secondary school students prefer the Reflector
Learning Style followed by the Theorist Learning Style. The least preferred
Learning Styles of male secondary school students are Pragmatist and
Activist.

3. The most preferred Learning Style of female secondary school students is
Theorist Learning Style, followed by Reflector Learning Style. The least
preferred Learning Styles of female secondary school students are Pragmatist

and Activist.
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The majority of secondary school students in rural schools prefer Reflector
Learning Style, followed by Theorist Learning Style. The least preferred
Learning Styles of secondary students in rural schools is Pragmatist followed
by Activist.

The majority of secondary school students in urban schools prefer Reflector
Learning Style, followed by Theorist Learning Style. The least preferred
Learning Styles of secondary students in urban schools are Activist and
Pragmatist.

The majority of the government and aided Secondary school students prefer
Theorist Learning Style and in case of unaided schools majority of secondary
school students prefer Reflector Learning Style. Less number of the
Government and Unaided Secondary School Students prefer Pragmatist
Learning Style, and in case of Aided sector less number of Secondary School
Students prefer Activist Learning Style.

The t-value obtained for Mathematics Self-Efficacy is .040, which is less
than the tabled value at 0.05 level (1.96). Since the t-value obtained is less
than the tabled value, it can be concluded there exists no significant
difference in the mean scores of Mathematics Self-Efficacy of male and
female students of secondary schools.

The t-value obtained for Mathematics Self-Efficacy is 1.194, which is less
than the tabled value at 0.05 level (1.96). Since the t-value obtained is less
than the tabled value, it can be concluded that there exists no significant
difference in the mean scores of Mathematics Self-Efficacy of urban and

rural secondary school students.
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The F value obtained for Mathematics Self-Efficacy of secondary school
students for the subgroups based on type of management of the schools is
3.835 for (2,599) df is greater than the tabled value of F (3.01). Thus, there
exists significant difference in the mean scores of Mathematics Self-Efficacy
among various government, aided and unaided secondary school students.
Scheffe test of Post Hoc comparison revealed that government secondary
school students are having high Mathematics Self-Efficacy than aided and
unaided secondary school students.

Coefficient of correlation between the variable Activist Learning Style and
Mathematics Self-Efficacy of secondary school students is .053. The value is
not significant at 0.05 level. Thus, the relationship between Activist Learning
Style and Mathematics Self-Efficacy of secondary school students is not
significant.

Coefficient of correlation between the Theorist Learning Style and
Mathematics Self-Efficacy of secondary school students is .202 and the value
obtained is significant at 0.01 level. Thus, there exist a significant positive
but negligible relationship between the Theorist Learning Style and
Mathematics Self-Efficacy of secondary school students.

Coefficient of correlation between the Pragmatist Learning Style and
Mathematics Self-Efficacy of secondary school students is .111.The value of
correlation is significant at 0.01 level. Thus, there exist a positive significant
but negligible relationship between the Pragmatist Learning Style and

Mathematics Self-Efficacy of secondary school students.
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13.  Coefficient of correlation between the Reflector Learning Style and
Mathematics Self-Efficacy of secondary school students is .027.The value of
correlation is not significant at 0.05 level. Thus, the relationship between
Reflector Learning Style and Mathematics Self-Efficacy of secondary school
students is not significant.

14.  The F value for Learning Styles on Mathematics Self-Efficacy for the total
sample of secondary school students is 4.226 which is greater than the tabled
value 3.814 for degrees of freedom (3,599) required for significance at .01
level. It indicates that there exists significant influence of Learning Styles on
Mathematics Self-Efficacy of secondary school students for total sample.

15.  The result of Scheffe’s Test of Post Hoc Comparison on various Learning
Styles on Mathematics Self-Efficacy of secondary school students revealed
that among the various learning styles those students who prefer the Theorist
Learning Style are having high Mathematics Self-Efficacy among secondary
school students than those students who prefer Reflector, Activist and
Pragmatist Learning Styles

Conclusion

The results revealed that majority of the secondary school students prefer
Reflector Learning Style. Majority of the male secondary school students prefer the
Reflector Learning Style and female secondary school students prefer Theorist
Learning Style. Majority of the Secondary School Students from Urban and Rural

area prefer Reflector learning style. Majority of the Government and Aided
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Secondary School Students prefer Theorist learning style and Unaided Secondary

School Students prefer Reflector Learning Style.

The results also indicated that Mathematics Self-Efficacy of secondary
school students do not differ significantly with respect to gender and locale of
schools. But Mathematics Self-Efficacy of secondary school students differs
significantly on the basis of type of management of schools. Government secondary
school students are having high Mathematics Self-Efficacy than Aided and Unaided
secondary school students. The correlation analysis revealed that only Theorist and
Pragmatist learning style have significant relation with Mathematics Self-Efficacy of
secondary school students. The results of ANOVA revealed that among the various
learning styles of secondary school students who prefer Theorist Learning Style are
having high Mathematics Self-Efficacy followed by those students who prefer
Activist Learning Style than those students who prefer Reflector and Pragmatist

Learning Style.

Tenability of Hypotheses

e The first hypothesis states that there is no significant difference in the mean
scores of Mathematics Self-Efficacy of secondary school students for the
subgroup based on gender. The result showed that there is no significant
difference in the mean scores of Mathematics Self-Efficacy of secondary school
students with respect to gender. Thus, the first hypothesis is accepted.

e The second hypothesis states that there is no significant difference in the mean
scores of Mathematics Self-Efficacy of secondary school students for the

subgroups based on type of management of schools. The result showed that there
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exists significant difference in the mean scores of Mathematics Self-Efficacy of
Government, Aided and Unaided secondary school students. It also revealed that
the Government secondary school students are having high Mathematics Self-
Efficacy than Aided and Unaided secondary school students. Thus, the second
hypothesis is rejected.

The third hypothesis states that there is no significant difference in the mean
scores of Mathematics Self-Efficacy of secondary school students for the
subgroups based on locale of schools. The result showed that there is no
significant difference in the mean scores of Mathematics Self-Efficacy of
secondary school students with respect to locale of schools. Thus, the third
hypothesis is accepted.

The fourth hypothesis states that there is no significant relationship between
various Learning Styles and Mathematics Self-Efficacy of secondary school
students. The result revealed that the relation between Mathematics Self-
Efficacy and Theorist as well as Pragmatist Learning Styles are significant for
secondary school students, whereas the relationship between Mathematics Self-
Efficacy and Reflector as well as Activist Learning Styles are not significant.
Thus, the fourth hypothesis is partially accepted.

The fifth hypothesis states that there is no significant influence of various
Learning Styles on Mathematics Self-Efficacy of secondary school students for
the total sample. The result shows that there exists significant influence of
Learning Styles on Mathematics Self-Efficacy of secondary school students.
Among the four learning styles only the mean scores of Pragmatist and Theorist

Learning Styles differ significantly. The students who prefer Theorist Learning
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Style are having high Mathematics Self-Efficacy than compared to those
students who prefer Activist, Reflector and Pragmatist Learning Style. Thus, the

fifth hypothesis is rejected.

Educational Implications

The present study is an attempt to find the influence of Learning Styles on
Mathematics Self-Efficacy of secondary school students. The results indicated that
there exists significant influence of Learning Styles on Mathematics Self-Efficacy of
secondary school students. The results of the study is beneficial to policy makers,
administrators, teachers and parents to train students for practicing effective learning
style in mathematics and to enhance mathematics self-efficacy of secondary school
students. In order to learn effectively, it’s important to be able to use all four
learning styles, but most people have a preference for one or two. The results of the
present study revealed that those students who prefer theorist learning style are
having high mathematics self-efficacy followed by students who prefer activist
learning style than those students who prefer reflector and pragmatist learning styles.
Thus, the teachers and parents should provide opportunities to develop theorist
learning styles among the secondary school students that helps to enhance the
mathematics self-efficacy of the secondary school students which in turn will result

in achieving high scores in mathematics.

The research studies revealed that the achievement scores of students for
various subjects particularly mathematics is high for those students who are having
high mathematics self-efficacy (Kahramanoglu & Deniz, 2017; Perez & Ye, 2013).

Research studies also indicated that the overall performance in assessment is
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significantly higher for students who follow theorist learning style than pragmatist,
reflector and activist learning styles. (Wilkinson. Boohan & Stevenson,
2013).Theorists possess high self-efficacy may be that they tend to think carefully,
enjoys the process of analyzing and synthesizing material, draw new information
into logical theory and they like to understand the theory behind the actions.
Opportunities should be provided by the teachers to develop theorist learning style
by engaging the students in learning facts and concepts behind each and every
action. The situations which develop theorist learning style such as an activity that is
backed up by ideas and concepts that form a model, system or theory with clear
structure and purpose can be arranged. Students can be given chance to question and
probe to understand a complex situation to develop theorist learning style among

secondary school students.

Suggestions for Further Research

The present study was carried out to understand the Influence of Learning
Styles on Mathematics Self-Efficacy of secondary school students. By considering
the scope and limitations of the study the researcher suggests some areas of research

related to this study in which future researchers can concentrate.

1. Secondary school students are the sample of this study. The study can
extended to other levels of education.

2. Replication of present study can be carried out with state wide sample.

3. The study was conducted only on four types of learning styles suggested by
Honey and Mumford. We can replicate the present study with other learning

styles like VAK, Kolb, Dunn and Dunn models etc
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Interaction effect of learning styles and mathematics self-efficacy on
achievement in mathematics can be carried out.

Influence of learning styles on other domains can be carried out.

In order to study the group differences, the classificatory variables selected
for the study were gender, locality and type of management of the schools.
The study can be conducted by considering other relevant classificatory
variables like level of intelligence, home environment, parental education,

socio-economic status etc. of the students.



BIBLIOGRAPHY



BIBLIOGRAPHY

Arbabisarjou, A.,Sotoudeh, M., Zare, S.,Shahrakipour, M.,&Ghoreishinia, G.(2016).
Is there any relationship between student's learning styles and self-efficacy?.
International Journal of Humanities and Cultural Studies,3(1) 1832-

1838Retrieved from: http://ijhcs.com/index.php/ijhcs/article/view/1916

Ayotolaa, A., &Adedejib, T. (2009).The relationship between mathematics self-
efficacy and achievement in mathematics.Procedia-Social and Behavioral
Sciences, 1, 953-957. Retrieved from https://doi.org/10.1016/j.sbspro.

2009.01.1609.

Bandura, A. (1984). Recycling misconceptions of perceived self-efficacy.Cognitive
Therapy and Research, 8, 231-255.Retrieved from https://link.springer.com/

article/10.1007/BF01172995.

Bandura, A. (1986). Social foundations of thought and action: A social cognitive

theory. Englewood Cliffs, NJ: Prentice-Hall.

Bandura, A. (1994). Self-efficacy.In V. S. Ramachaudran (Ed.), Encyclopedia of
human behavior (Vol. 4, pp. 71-81). New York: Academic Press. Retrieved

from https://www.uky.edu/~eushe2/Bandura/Bandural994EHB.pdf

Bandura, A. (1997). Self-efficacy: The exercise of control. W H Freeman/Times
Books/ Henry Holt & Co. Retrieved from.https://psycnet.apa. org/record/

1997-08589-000


http://ijhcs.com/index.php/ijhcs/article/view/1916
https://doi.org/10.1016/j.sbspro.2009.01.169
https://doi.org/10.1016/j.sbspro.2009.01.169
https://link.springer.com/article/10.1007/BF01172995
https://link.springer.com/article/10.1007/BF01172995
https://www.uky.edu/~eushe2/Bandura/Bandura1994EHB.pdf

BIBLIOGRAPHY 110

Bandura, A., & Adams, N.E. (1977).Analysis of self-efficacy theory of behavioral
change. Cognitive Therapy and Research,1, 287-310 . Retrieved from

https://doi.org/10.1007/BF01663995

Betz, N. E., & Hackett, G. (1983).The relationship of mathematics self-efficacy
expectations to the selection of science-based college majors. Journal of
Vocational Behavior, 23(3), 329-345. Retrieved from https://doi.org/

10.1016/0001-8791(83)90046-5

Caliskan, H., & Kilinc, G. (2012). The relationship between the learning styles of
students and their attitudes towards social studies course.Procedia - Social
and Behavioral Sciences, 55, 47 — 56. Retrieved from http;// www. science

direct.com

Compact Oxford dictionary. (2004). Compact Oxford English Dictionary for

University and College Students. Oxford, England: Oxford University Press.

Cooper, H. M. (1989). Integrating research: A guide for literature reviews (2nd ed.).

Newbury Park, Calif: Sage Publications

Dowling, W. J. (1978). Scale and contour: Two components of a theory of memory
for melodies. Psychological Review, 85(4), 341-354. Retrieved from

https://doi.org/10.1037/0033-295X.85.4.341

Dunn, R. (1984) Learning style: State of the science. Theory into Practice, 23, 10-

19. doi:10.1080/00405848409543084


https://link.springer.com/journal/10608
https://doi.org/10.1007/BF01663995
https://psycnet.apa.org/doi/10.1016/0001-8791(83)90046-5
https://psycnet.apa.org/doi/10.1016/0001-8791(83)90046-5
http://www.sciencedirect.com/
http://www.sciencedirect.com/
https://psycnet.apa.org/doi/10.1037/0033-295X.85.4.341

BIBLIOGRAPHY 111

Dunn, R. & Dunn, K. (1972).Practical approaches to individualizing instruction.
West Nyack, New York: Parker Publishing Company Division of Prentice-

Hall Publishers, Inc.

Education Commission1966-68.(1966).Education and national development. New
Delhi:  Ministry of Education. Government of India. Retrieved
fromhttps://archive.org/stream/ReportOfTheEducationCommission1964-
66D.S.KothariReport/48.Jp-ReportOfTheEducationCommission1964-

66d.s.kothari_djvu.txt

Edwards, A. L. (1969). Techniques of attitude scale construction. New York:

Appleton-Century-Crofts, Inc

Ferla, J., Valcke, M,. & Cai, Y, (2015). Academic self-efficacy and academic self-
concept: reconsidering structural relationships. Learning and individual
differences,19, 499-505.Retrieved from http://www.sciepub.com/ reference/

118132.

Fleming, N.D. (2017). Teaching and learning styles: VARK Strategies. Retrieved
from https://scholar.google.com/scholar? cites=42434087704 26474769

&as_sdt=2005&sciodt=0,5&hl=en

Fleming, N.D., & Mills, C.M. (1992). Not another inventory, Rather a catalyst for
reflection. A Journal of Educational Development, 11(1). 137-155.Retrieved

from https://doi.org/10.1002/j.2334-4822.1992.tb00213.x


http://www.sciepub.com/%20reference/%20118132
http://www.sciepub.com/%20reference/%20118132
http://www.sciepub.com/%20reference/%20118132
https://scholar.google.com/scholar?%20cites=42434087704%2026474769%20&as_sdt=2005&sciodt=0,5&hl=en
https://scholar.google.com/scholar?%20cites=42434087704%2026474769%20&as_sdt=2005&sciodt=0,5&hl=en
https://scholar.google.com/scholar?%20cites=42434087704%2026474769%20&as_sdt=2005&sciodt=0,5&hl=en
https://doi.org/10.1002/j.2334-4822.1992.tb00213.x

BIBLIOGRAPHY 112

Fasi, Y.(2014).Comparative study of learning style and academic achievement of
boarders and day scholars in social science. (Unpublished M.Ed

Dissertation).Kozhikode Farook Training College

Gafoor, K. A., & Kurukkan, A. (2005).Why high school students feel mathematics
difficult? An exploration of affective beliefs. Paper presented at the UGC
Sponsored National Seminar on Pedagogy of Teacher Education, Trends and
Challenges:  Kozhikode, Aug 18-19, 2015. Retrieved from

https://files.eric.ed.gov/fulltext/ED560266.pdf

Hackett, G., & Betz, N. E. (1989).An exploration of the mathematics self-
efficacy/mathematics performance correspondence. Journal for Research in
Mathematics Education,20(3), 261-273. Retrieved from https://doi.org/10.

2307/749515

Hampton, N. Z., & Mason, E. (2003). Learning disabilities, gender, sources of
efficacy, self-efficacy beliefs, and academic achievement in high school
students. Journal of School Psychology, 41(2), 101-112. Retrieved

from https://doi.org/10.1016/S0022-4405(03)00028-1

Honey, P., & Mumford, A. (1986).The Manual of Learning Styles. Retrieved from

http://hdl.handle.net/10068/466244

Ishak, N.,& Awang,M.M. (2017). The Relationship of Student Learning Styles and
Achievement in History Subject. The International Journal of Social
Sciences and Humanities Invention, 4(3), 3372-3377. Retrieved

from https://doi.org/10.18535/ijsshi/v4i3.04


https://psycnet.apa.org/doi/10.1016/S0022-4405(03)00028-1
http://hdl.handle.net/10068/466244
https://doi.org/10.18535/ijsshi/v4i3.04

BIBLIOGRAPHY 113

Jilardidamavandi, A., Mahyuddin, R., Elias, H., Daud, S. M., &Shabani, J.
(2011).Academic Achievement of Students with Different Learning Styles.
International Journal of Psychological Studies,3(2), 186-193.Retrieved from

https://doi.org/10.5539/ijps.v3n2p186

Jinjin, L.(2014).. An Investigation of University Students' Views about Teaching and
Learning English through Their Own Experiences in High Schools and
University of Mainland China. (Doctoraldissertation). Retrieved

fromhttps://eprints.utas.edu.au/18699/2/Whole-Lu%2C_Jinjin-thesis.pdf

Kabiri, M. & Kiamanesh, A.R. (2004).The role of self-efficacy, anxiety, attitudes
and previous math achievement in students’ math performance. In
Proceedings of the Third International Biennial SELF Research Conference.
Retrieved from  http://www.self.ox.ac.uk/Conferences /2004 _Kabiri_

Kiamenesh

Kahramanoglu, R., & Deniz, T. (2017).An investigation of the relationship between
middle school students’ metacognitive skills, mathematics self-efficacy
and mathematics achievement. Inonu University Journal of the Faculty of

Education, 18(3), 189-200.doi: 10.17679/inuefd.334285

Keefe, J.W. (1979).Assessment of Learning Style Variables: The NASSP task
force model. Theory Into Practice,24(2).138-144. Retrieved from

https://www.jstor.org/stable/1476430?seq=1


https://doi.org/10.5539/ijps.v3n2p186
https://eprints.utas.edu.au/18699/2/Whole-Lu%2C_Jinjin-thesis.pdf
http://www.self.ox.ac.uk/Conferences
https://www.jstor.org/stable/1476430?seq=1

BIBLIOGRAPHY 114

Kline, M. (1969). Mathematics and the physical world. New York, United States:
Dover Publications Inc: Retrieved fromhttps://archive. org/ details /op us

majusofroger002065mbp/page/n7

Kolb, D. A. (1976).The learning style inventory: Technical manual. Retrieved from

https://www.researchgate.net/profile/David_Kolb/publication/241157771.

Kolb, D. A. (1981).Learning styles and disciplinary differences. Retrieved from

https://www.researchgate.net/publication/283922529

Kolb, D. A. (1984).Experiential learning: Experience as the source of learning and

development (Vol. 1). Englewood Cliffs, NJ: Prentice-Hall.

Kolbe, K. (2009) .Self-efficacy results from exercising control over personal

conative strengths. Retrieved from https://e.kolbe.com/knol/index.html

Kranzler,J. & Pajares, F., (1997) An Exploratory Factor Analysis of the
Mathematics Self-Efficacy Scale—Revised (MSES-R), Measurement and
Evaluation in Counseling and Development, 29(4), 215-

228, doi: 10.1080/07481756.1997.12068906

Lent, R. W., Lopez, F. G., &Bieschke, K. J. (1991). Mathematics self-efficacy:
Sources and relation to science-based career choice. Journal of Counseling
Psychology, 38(4), 424-430. Retrieved from https://doi.org/10.1037/0022-

0167.38.4.424

Liu, X., &Koirala, H. (2009).The effect of mathematics self-efficacy on

mathematics achievement of high school students.NERA Conference


https://www.researchgate.net/profile/David_Kolb/publication/241157771.%20_The_Kolb_Learning_Style_Inventory-Version_31_2005_Technical_Specifi_%20cations/links/555910f508aeaaff3bf98ca9/The-Kolb-Learning-Style-Inventory-Version-31-2005-Technical-Specifi-cations.pdf
https://www.researchgate.net/publication/283922529
https://e.kolbe.com/knol/index.html
https://doi.org/10.1080/07481756.1997.12068906
https://psycnet.apa.org/doi/10.1037/0022-0167.38.4.424
https://psycnet.apa.org/doi/10.1037/0022-0167.38.4.424

BIBLIOGRAPHY 115

Proceedings 2009. Retrieved from http://digitalcommons.uconn.Edu

/nera_2009/30

Lopez, F. G., & Lent, R. W. (1992). Sources of mathematics self-efficacy in high
school students. The Career Development Quarterly, 41(1), 3-12. Retrieved

from https://doi.org/10.1002/j.2161-0045.1992.tb00350.x

Ma, X., & Kishor, N. (1997).Assessing the relationship between attitude towards
mathematics and achievement in mathematics: A meta-analysis.Journal for
Research in Mathematics Education,28(1), 26-47. Retrieved from http://

www .jstor.org/stable/749772.

Ministry of Education (2007). The New Zealand Curriculum. Wellington: Learning
Media. Retrieved from file:///C:/Users/[HP/Downloads/The-New-Zealand-

Curriculum.pdf

Moenikiaa, M., & Babelan, A.Z.(2010). The role of learning styles in second
language learning among distance education students. Procedia-Social and
Behavioural Sciences, 2 (2) 1169-1173. Retrieved from https://core.ac.uk/

download/pdf/81130437.pdf

Multon, K. D., Brown, S. D., & Lent, R. W. (1991). Relation of self-efficacy beliefs
to academic outcomes: A meta-analytic investigation. Journal of Counseling
Psychology,38(1), 30-38. Retrieved from https://doi.org/10.1037/ 0022-

0167.38.1.30


https://psycnet.apa.org/doi/10.1002/j.2161-0045.1992.tb00350.x
file:///C:\Users\HP\Downloads\The-New-Zealand-Curriculum.pdf
file:///C:\Users\HP\Downloads\The-New-Zealand-Curriculum.pdf
https://core.ac.uk/%20download/pdf/81130437.pdf
https://core.ac.uk/%20download/pdf/81130437.pdf
https://core.ac.uk/%20download/pdf/81130437.pdf
https://doi.org/10.1037/%200022-0167.38.1.30
https://doi.org/10.1037/%200022-0167.38.1.30

BIBLIOGRAPHY 116

National Policy on Education(1986) National Education Policy 1986.New
Delhi:MHRD.Government of India. Retrieved from https://mhrd.gov.in/

sites/upload_ files/mhrd/files/upload_document/npe.pdf

Nzesei, M. M. (2015). A correlation study between learning styles and academic
achievement among second school students in Kenya.(Doctoral dissertation).

Retrieved fromhttp://erepository.uonbi.ac.ke/bitstream/handle/11295/93142

Ozdemir,M., &Kaptan,F.(2017).Analyzing the Learning Styles of Pre-Service
Primary School Teachers. Journal of Education and Practice,8(11).137-152

Retrieved from https://files.eric.ed.gov/fulltext/EJ1139677.pdf

Pajares, F. (2002). Overview of social cognitive theory and self-efficacy. Retrieved

from https://www.uky.edu/~eushe2/Pajares/eff.html

Pajares, F., & Miller, M. D. (1995). Mathematics self-efficacy and mathematics
performances: The need for specificity of assessment. Journal of Counseling
Psychology, 42(2), 190-198. Retrieved from https://doi.org/10.1037/0022-

0167.42.2.190

Pajares, F., & Miller, M. D. (1997). Mathematics self-efficacy and mathematical
problem  solving: Implications of using different forms of
assessment. Journal of Experimental Education,65(3), 213-228. Retrieved

from https://doi.org/10 .1080/00220973.1997.9943455

Perez,E. D.,& Ye, Y.(2013) .The relationship between mathematics self-efficacy and
mathematics achievement of mathayomsuksa students in the English

program of St. iosephbangna school.Scholar : Human Sciences, 5(1).82-90.


https://mhrd.gov.in/sites/upload_%20files/mhrd/files/upload_document/npe.pdf
https://mhrd.gov.in/sites/upload_%20files/mhrd/files/upload_document/npe.pdf
https://files.eric.ed.gov/fulltext/EJ1139677.pdf
https://www.uky.edu/~eushe2/Pajares/eff.html
https://psycnet.apa.org/doi/10.1037/0022-0167.42.2.190
https://psycnet.apa.org/doi/10.1037/0022-0167.42.2.190
https://doi.org/10%20.1080/00220973.1997.9943455

BIBLIOGRAPHY 117

Retrieved from http://www.assumptionjournal.au.edu/index.php/Scholar/

article/view/28

Rahman, A., & Ahmar, A. S.(2017). Relationship between learning styles and
learning achievement in mathematics based on genders. World Transactions
on Engineering and Technology Education,15(1).Retrieved from

https://www .researchgate.net/publication/315378811

Rahwanda,D. (2018). An Exploration of Learning Style Preferences Based on
Gender of Indonesian Nursing Academy Students, IOSR Journal of Research
& Method in Education,8(5)40-44.Retrieved fromhttp://iosrjournals.org/iosr-

jrme/papers/VVol-8%201ssue-5/Version-1/H0805014044.pdf

Randhawa, B. S., Beamer, J. E., & Lundberg, I. (1993).Role of mathematics self-
efficacy in the structural model of mathematics achievement. Journal of
Educational  Psychology,85(1),41-48. Retrieved  from  https://doi.org/

10.1037/00 22-0663.85.1.41

Reid, J. M. (1995). Learning styles in the ESL/EFL classroom. Florence, KY: Heinle

& Heinle Publishers.

Sabatova, J. (2008). Learning styles in ELT. Diploma Unpublished Thesis, Masaryk

University Brno. Retrieved from https://is.muni.cz/th/104803

Sahoo, P.K.,& Chandra, S. (2013). A study of learning styles of B.Ed. trainees of
IGNOU, MIER Journal of Educational Studies Trends and Practices, 3(1),
33-45. Retrieved from http://www.mierjs.in/ojs/index.php/mjestp /article/

view/44


http://www.assumptionjournal.au.edu/index.php/Scholar/article/view/28
http://www.assumptionjournal.au.edu/index.php/Scholar/article/view/28
https://www/
http://iosrjournals.org/iosr-jrme/papers/Vol-8%20Issue-5/Version-1/H0805014044.pdf
http://iosrjournals.org/iosr-jrme/papers/Vol-8%20Issue-5/Version-1/H0805014044.pdf
https://doi.org/%2010.1037/00%2022-0663.85.1.41
https://doi.org/%2010.1037/00%2022-0663.85.1.41
https://doi.org/%2010.1037/00%2022-0663.85.1.41
http://www.mierjs.in/ojs/index.php/mjestp/article/view/44
http://www.mierjs.in/ojs/index.php/mjestp/article/view/44

BIBLIOGRAPHY 118

Schunk, D. H., & Hanson, A. R. (1985). Peer models: Influence on children’s self-
efficacy and achievement. Journal of Educational Psychology,77.313—

322.Retrieved from http://dx.doi. org/10.1037/0022-0663.77.3.313

Schulz, W. (2005). Mathematics self-efficacy and student expectations: Results from

PISA 2003. Retrieved from https://files.eric.ed.gov/fulltext/ED490044.pdf

Siegle, D., & McCoach, D. B. (2007).Increasing student mathematics self-efficacy
through teacher training. Journal of Advanced Academics, 18(2), 278-312.

Retrieved from https://www.researchgate.net/publication/241625417

Sims, R.R.(1990). Adapting Training to Trainee Learning Styles. Journal of
European Industrial ~ Training, 14(2), Retrieved from https://

doi.org/10.1108/03090599010140405

Soanes, C., Spooner, A., &Hawker, S.(2004). Compact Oxford Dictionary(9™ ed.).

New York :University press Inc

Sriphai, S., Damrongpanit, S., &Sakulku, J. (2012). An investigation of learning
styles influencing mathematics achievement of seventh-grade students.
Educational Research and Reviews,6(15),835-842. Retrieved from

https://doi.org/10.5897/ERR11.162

Stewart, K. L., & Felicetti, L. A. (1992). Learning styles of marketing majors.
Educational Research Quarterly, 15(2), 15-23. Retrieved from

http://www.nwlink.com/~donclark/hrd/styles.html#sthash.SbepFXmt.dpuf


https://www.researchgate.net/publication/241625417
https://www.emerald.com/insight/search?q=Ronald%20R.%20Sims
https://www.emerald.com/insight/publication/issn/0309-0590
https://www.emerald.com/insight/publication/issn/0309-0590
https://www.emerald.com/insight/publication/issn/0309-0590
https://doi.org/10.5897/ERR11.162

BIBLIOGRAPHY 119

Thomas, S.(2014). Effectiveness of cooperative learning on learning styles and
academic performance in mathematics learning at the upper primary
level.(Doctoral dissertation). Retrieved from http://hdl.handle.net/10603/

22540

Usher, E. L., &Pajares, F. (2009). Sources of self-efficacy in mathematics: A
validation study. Contemporary Educational Psychology, 34(1), 89-101.

Retrieved from https://doi.org/10.1016/j.cedpsych.2008.09.002

Vasanthi, A.(2000).Education and social change of women in Tamilnadu 1947-2000

(Doctoral dissertation). Retrieved from http://hdl.handle.net/10603/199827

Warwick, J. (2008). Mathematical self-efficacy and student engagement in the
mathematics classroom. MSOR connections, 8, 31-37. Retrieved from

https://www.researchgate.net/publication/228478627

West, C. R., Kahn, J. H., &Nauta, M. M. (2007). Learning styles as predictors of
self-efficacy and interest in research: Implications for graduate research
training. Training and Education in Professional Psychology,1(3), 174-183.

Retrieved from https://doi.org/10.1037/1931-3918.1.3.174

Wilinson, T., Boohan, M., & Stevenson, M. (2013). Does learning style influence
academic performance in different forms of assessment?.Journal of

Anatomy,6(4). Retrieved from http://doi:10.1111/joa.12126

Williamson, M. F., & Watson, R. L. (2006). Learning styles research: understanding
how teaching should be impacted by the way learners learn part II:

understanding how learners prefer to receive information. Christian


http://hdl.handle.net/10603/22540
http://hdl.handle.net/10603/22540
https://psycnet.apa.org/doi/10.1016/j.cedpsych.2008.09.002
http://hdl.handle.net/10603/199827
https://www.researchgate.net/publication/228478627
https://psycnet.apa.org/doi/10.1037/1931-3918.1.3.174
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Boohan%2C+Mairead

BIBLIOGRAPHY 120

Education Journal, 3(2), 343.Retrieved from https://www.researchgate.net/

publication /284893261

Zarei, A.A., Esfandiari, R., & Hosseini, G.(2016).Learning styles and strategies: as
predictors of computer use anxiety and computer self-efficacy. Retrieved
from  https://www.amazon.com/Learning-Styles-Strategies-Predictors-Self-

efficacy/dp/365984168


https://www.amazon.com/Learning-Styles-Strategies-Predictors-Self-efficacy/
https://www.amazon.com/Learning-Styles-Strategies-Predictors-Self-efficacy/

APPENDICES



APPENDIX |

FAROOK TRAINING COLLEGE
KOZHIKODE

SCALE ON MATHEMATICS SELF-EFFICACY SCALE
(Malayalam-Dratft)

Dr. NIRANJANA. K..P. NIVHR THILAK. A
Assistant Professor M.Ed.Student
M1AG3U63BUI

0MI® WIMS (@ Al aHOANRO W] NIMWeAS (MO @AM HSBI6M ™I0®
0B3:0S)OMIClEN)M@.  S0GOI (AIMI@OAUM®D)o (UOELIA)ABQo QAIOWa], GRWIM alOW)IM
00463303 M16BBOS MVoMNUTW]aflSEOMIBo ag)(@2O(@0 VOAIWINEMAT ®10IROM]H6)H:.
@aVIBIENAN (Al BH0MEBBSIG3, al)@emMaOW)o CWIH]HH)aN), GWOH]Le) M), ®10)M0
mdlel,  allcwolena), andemaowlo  allcozleya)  afIVIAUVIT  TlEEBUdHE
@PM)CVORIVOVDOD®  ®IOOEOMS)EN)H. MIEBBBYOS  (al®IBHOMEBBUT VIGO0
V) BH] B H W0, NBAUAHEMOIAUUDYEBBUBH) B0 DalGWIWIBNAN)o @RYEM.

1. memmssloeed (Multiplication)es19om agmles @rorailvoioauaens

2. (a1@OaVER0I® VEMI® (alUMEBBUE MIBWIEMo Ha1QYIMB DaUO|S)AM)

3. DM@V NIMWea]5 @RE]IDWEEBUE @IOMN) alOWOM ASIE®IANI0)6NS

4, DEMIMo DUWBOIS)IN HBBS08 RVIHHOMIBOAMag)Mlse aflvdloava)ens

5. _r)_ﬂQIu 0)671)’]@@05(136@1308 92190 (0HOO®, af)MBE) DO O 21YOMOIBIL
af)am» B@MIANINYENE

6. Q02Jl@3 GMOBE] MVAWO AlOWIM ag)MBe) @RYGRANUDIOTVENOQENS

7. og)azmﬁé eIclee)m ¢=20elolod wemlmo DalcWIUllendm G@RERANUITVEN)0AI
o6ns

8. af)M66) DM (aIWBMEBUS Mati(alWITVo §210®) ®1BEHIMIB)0

9. MBSIM) al)0Om VEMIMo OaleIWenom @RYORAINUDIdTLA)ENE

10. NEMIM@OW §al:MINHOMB MalHa|SIAM)

1. a00sM(&le:ud ( Division) smoad ea1goad (woalenoolel

12. OeMl®an20D] MNITWe|5 B8 EandemI6s /&ML SAI08 BFeeMlaYno6
13. NEMIMEBa00QIBHNHUB 21Q0M8 MITIal0yo L]
1. ©alomAIW] O®OG  AUO)EMIN@IMIGE  VEMIM(BHVWBHUWB ©21Q0M  af)Mles)

@RERAlUINMVEN) 0N ENS



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

APPENDICES

GHOEM)HUY @RBHN)EMIOWE H@Q QI0Yo af)N) 1O AflUoITlHe)a)
OMIO RO TVoUdWEEBUY G2103l89M af)Mlbe @REMAINlKIdTVR)ENE
DMV IBHUD S DQIHOS)HENEMIOUD af)MHE) CalS] @RMBAI|SI0)6NE

SHOID(A IV Mo OHeMBYe  VMIOOTIGE  2WA2]  MLINCO®  af)aIG
2GMoQilaHRo DENSIMHYIAM)

IRV VBB §2IQOMI)0 ag)M AilUdIOMVO af)Mee)eNns

wamle  @eeeT®@eamsc  mel  olTIITd  §alQOMIBPAID  af)M1He
aflvooaumens

OMI®alatOOTIGE ) Mlee VAN G VW eIElendolal

Buwooowomuonlysud  (Decimal Number cangyomi@d  soemyemnin’d  @memm
MO Al01(BR6ISO0)6NS

CHOMIMS  ©alWOUilaf)  BHIOIOCVINS  H2IQIMOBOAMD  af)M1de
aflvoroaumens

0WMI®alOMOOD®  &)0la]  B0BENGIUIWE  @OaN MO L3
@PM)BAIE00)6NE

DMI® BaIORBHUD H2IWOIM (AICM B0 @Il HOETIBHI0)6NE

Elamavoalyeaes (Fraction(@loe:ud agmiles (al@orvaoen’

WeMIOIVRANDIEBBUWB  DalCIIHNEMIOB  OHMQAUOIERD  af)D  Gals]
D6NBIBH0)61E

NMI® (Al MEBBUE MIBWIVEMo § 21903 o.Q)(TﬂcﬁG)Ozﬂﬂ%

weml®mo  2UWBEAS)IM  B0) CaAIRl ®)SAUIOMTMIMOW] aMOM  GOIMS)
B9)H0le]

OMIOBIQNGE  dldha]  (al®HSMo  BHIP2IOAUTLHIMIBOAAD  af)MH6
aillvlomuayens

alyalseimo (Subtraction am@emeow] ©2190M ag)M1eeod:)o

OO aMAVILNHIO®  Galdd)aN  BIVEBWE  amavlendlesian
@RELYIAIGHEOIS AlOWIO)ENS

DM UWOTV (LM MO DY ]S

alloe®B  ©alcorilendo®  AIYAIGRIMG:IHU  (Subtraction)  ea1goad
o) MBHIB)0

0M®al01HHW)OS anLlo UMMM A)MI®eOM VA allRwo eIEles)
oo ailvimslenoo)ens

aqugneimo (AddItion) am@:emMe900] 21Q0M ag)M1ee0d:)0



37.

38.

39.

40.

41.

42.

43.

APPENDICES

Omlo  HAANHO8H)0la]  2QBBAIB MEI®)  al0EMIDWB  @REIR0Mo
GOOMMIOY6NE.

DI VHHUBE UOBWIB3 ©aIQOM88 @ERYEORAINUDIMVO af)M1BEe)6NE
WM (Al MEBBUE @PREID6ITBG1E00M af)M1B6) (AI@OTVAIE
®eMl®alat@EDI68 2160l $emlee)MloalM) S1ayd aleo®Iea]so0)6ME
DM@ ROV TVoUdWEBBU G2I0G1HHIM GalS] EDIMNIOYENS
NEMIMI00RINEBIINLI G2I03468BU3E6 DOMO0 alOWOMD BHFlWIOHAMNOa [J6NnE

aleMailSaloS)dhu8 MSOMEMINUD af)HM OBSFIGBEAIS] @RMRAIOA|SI0Y6ME.



APPENDIX 11

FAROOK TRAINING COLLEGE
KOZHIKODE

SCALE ON MATHEMATICS SELF-EFFICACY
(Malayalam-Final)

Dr. NIRANJANA. K.P.NIMISHA THILAK. A
Assistant Professor M.Eddent

M1AG3U63BUI

"M@ WIMS (@ Al aHOANROW] NIMWeAS (IO @AM HBIEM ™I
0305} OMClEN)M®. BIGOI (AIMI@OQAUMDI0 (UORELIANABQo ADWIa], EPDITI AlOW)IM
00463303 M16BBOS MVoMUTW]aflSEOMIBo agf)(@2O(@o0 UAIWIHEMAT ®10IROM]H6)H:.
@aVIBIENAN (Al BH0MEBBSIG3, al)@emMaOW)o CWIH]HH)aMN), GWOH]Le) M), ®10)R0
mdlel,  allcwolena), andemaowlo allecozleeya)  afIVIAUVIT  TlEEBUdHE
@PM)CVORIDOVDOD®  ®IOOEOMS)EN)H. MIEBBBYOS  (al®IBHOMEBBUT  TVIGH00320W
V) BH] B H W0, NBAUAHEMOAUUDYEBBUBH) B0 DalGWIWIBNAN)o @RYEM.

1. memmssloeed (Multiplication)es19om agmles @rorailvoioauasns

2. (a1@OaVEA0IW VEMIG(AIVdMEEBUE MIBWOVEMo H2IQOM DaUH|SIAN)

3. NOEMI®AN20D] NIMWeHa]S @RE]IDWEBUE @OAN) aloWOMd AS] EMIANIN)ENE

4. nemimo RUWBeIS)IN HS:S08 RWVIBHOMOBIOHA af)Mee aflvaloromyens

5. _r)_ﬂQIU 0)671)’]@@05([)631308 92190 (0HOO®, af)MBE) DO O 21YOMOIBIL
ag)am G@OANO0Y6NS

6. Q02Jl@3 GMOBE] MVAWO AlOWIM ag)MBe) @RYGLANUDIOTVENOQENS

7. ng)az’loeé e1Elenyam ¢Roellcd wemlMo alcWOUllenomM @REVAINUITVES)0AT
o6nE

8. af) M6 NMI®(aIWBMEBUS Mati(alWITVo §210@) ®1BEHIMIB)0

9. M) SIMYal}0O NEMIMo DalcIUTlendImM @RY@RAQIUIdTVM)6ENS

10. a00sm(Bleud ( Division) smoad ea1goad (woalenodlel

1n OMI®aR20W] MITWe|5 HS1U8 EandeMIGs /M5OG8 &SeeMlaYR06T

12. DEMI® Ga020AUBHNHUB H2l1QIM MITIal0so L)
13. a0 H@YAIO)OMN@IMOGE  NEVIM(HIVHUWB  ©2IQOB  af)Mos)

@REYAIlUIOTVEN) 00N NS
14. GHOEM)HUY @RBHN)EMIOUE HD@FAINY0 af)aM) 6mI3 allvolalee)am)

15. OMIO ROV TVoUdWEEBUY G2103l89M af)Mlbe @REMAIlKIdTV)ENE



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

APPENDICES

DM@l 1BUDHE DQINOS)HNEMIIUD af)MH6) GalS] GRMYRAIN|SI0)6NE

HOID(A IV Mo  OHEMBYe  VMIOOTICE VA2  MLINCO®  af)a1os
26MoQilatRo DENIBHIM)

NINRNMIO (BB W86 21QOMIBI0 ag)MMAilUdIOMVO ag)M1ee)ens

WaMI®  @ROSIVMEORAB 001V ©21QOMIBHAM) ag)M1s6)
ailwloaum)ens

OeMI®alatOOTIGE a)Mlee VAN G VW eIElonsolal

Buwooowomuonlysud  (Decimal Number calngyomled  soemyemnid  @emm
MOM l0)(BROAISON)ENS

CHOMUMY  ©alc@OUlaf)  HIOIOCVWINS  H2IQOMIBIOAMD  ag)Mlee
aflvooaumens

DM aIOMOODM ) O2] B0BHN)GTUIUI @6 610003 aquen@ago
@PM)BAIE00)6NE

OO AI0OBHRHUB 621WIM (alEDIHo @ITIaI0J0 BI6MIBHI0YNS

WeMIOIVRANDIEBUWB  DalCIGIHNEMIOB  OHMQAUOIERD  af)dD  Gals]
D6NBOBH0)61E

NMI® (AW MEBBUE MIBWIVEMo §21Q0d o.Q)(TﬂcﬁG)Ozﬂﬂ%

wemlmo  2UWBEAS)IM  B0) C2AIRl ®)SAUOMTMIMOW] aOM  GOIMS)
L)L) (o]

wemle Q3 2> aj(aldSMo 0% 216D BHOMIE:)OAT) af) M6
aflvoroaumens

alyalseimo (Subtraction)amaeme9o] 2192 ag)mleeods)o

OO dMAVILNHIO®  GalddH)aN  BIVEBUWE  amavlendlesian
@RWY0aIBOIS WA AlOWI0)6NS

alleeydw  PaleIrlente®  alyaIGRIN@IVeud  (Subtraction  eaigoa
o) MBHIB)0

aqugneimo (AddItion) am@:emMen00] 21Q0M ag)M1ee0d:)0

OO FlaN:He8  H)0la]  2Q88AI@  MLID)AI0®)EMIWE  @REIAOMO
G@OMMOIOY6NE.

DI GUOBWIB3 ©aI1QoM88 @ERYEORAINUDIMVO af)M]EN)6NE
WM (A1 MEBBUE @REID6ITBG1E00M af)M1B6) (AI@OTVAIEI
®eMl®alat@OWIGE 2le:al HoemleeyMiloalim) S1ajd aleo@Iea]s00)eNs
DM@ ROV TVoUdWEBBUD G2I0G1HHIM GalS] EDIMNIOYENS
NEMIMI00RINEBIINAI G2103468BU3EE DOMO0 alOWIMD BHFlWIOHAMNO0a [J6NnE

aleMalSaloS)dhu8 MSOIMEMINW af)OM OBSIG8 GalS] @PMYRAINA|SIO0)EMNS.



APPENDICES

APPENDIX |1

FAROOK TRAINING COLLEGE,
KOZHIKODE

SCALE ON MATHEMATICS SELF-EFFICACY
(English-Final)

Dr. NIRANJANA. K.P. NIMISHA THILAK. A
Assistant Professor M.Ed.Student
Instructions

The following statements are related to the Mati@sa subject. Read each
statement carefully and decide to what extent @a¢he statements is true as far as
you are concerned. Choose the one that suits ysuftmem the responses such as
Strongly Agree (SA), Agree (A), Neither agree nasdgyree (U), Disagree (D),
Strongly Disagree (SD).Your responses will be kemtfident and used only for
research purposes.

| am confident in multiplication.
| like to solve difficult mathematics problems.
| find it difficult to express my opinion related maths.

| have confidence in winning maths related games.

1
2
3
4
5. | feel that | am unable to do maths problems withigung to do it.
6 | have less confidence in using watch.

7 | lack confidence in using maths in my future caree

8 | can solve maths problems easily.

9 | have confidence in using maths out of school.

10. I never attempt to perform division.

11. 1like to play mathematical games on phone/computer

12. | am not interested to do maths homework.

13. I lack confidence in doing maths problems, as | coinmistakes regularly.

14. | believe that | commit mistake while measuringlasg



15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.

APPENDICES

| am confident to ask questions in maths class.

| feel fear while preparing for maths test.

The lack of progress in mathematics even after ingrkard makes me sad.
| am confident that | can do algebra.

| am confident that | can do maths assignmentgitebways.
| never get higher grades in maths.

| am worried when the questions include decimal neirs.

| am confident that | am able to work with the casp.

| feel stress while thinking about studying mathaosa

| have special interest in mathematics projects.

| am afraid of errors while using mathematical eopures.

| am unable to solve maths problems.

| will not choose mathematics related area fortfaristudies.
| am confident that | can perform well in mathszpds.

| can perform subtraction by mental calculations.

| am confident to ask doubts, when 1 fails to ulsteenrd the concepts in
mathematics class.

| can do subtraction without using fingers.

| can do addition by mental calculation.

| feel proud when someone praises my mathematilts. sk

| have the confidence to do mathematical problemthe black board.
| find it difficult to solve mathematical problems.

Teachers complain that | am not good at maths.

| feel stressed while asking doubts in maths class.

| am sure that | can answer questions in mathematic

| feel tension during money transaction.
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APPENDIX IV
RESPONSE SHEET

SCALE ON MATHEMATICS SELF-EFFICACY

Name of the student : Gender: Male / Female
Name of school; Locality of school: Rural / Unba

Type of management of school :Govt /Aided/ Unaided
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APPENDIX VI
FAROOK TRAINING COLLEGE
CALICUT
LEARNING STYLE INVENTORY

DR. N.S.MUMTHAS YASINAFASI.K
Associate Professor M.Ed student
Instruction:

Given below are some statements related to yoamileg. Read these
carefully, and mark«) if they are right of you and (X) if they are wigpagainst the

column of the concerned statement.

Sl.
No

1 | I respond to anything spontaneously.

| think several times before | take a decision.

2
3 | I deal the problems in a logical way.
4

| learn through activities.

When | try to find a solution for my learning prebt, nothing but my
outlook is important to me.

6 | I don’t spend much time on one particular matter.

| reach to a consensus by taking into consideratibars point of view,
only.

Learning through reading rather than through aodis;j is more
acceptable to me.

9 | I learn by relating topics to daily life.

10 | I think about the benefits of any matter onlgatioing it.

| present my view points in the class discussiarlg after having

1 thought about it clearly.

12 | | have the ability to discriminate between rightl wrong.

13 | I do all the experiments suggested in sciernssoles.

14 | 1 am very particular in what | have learned.

15 | | give importance to activities which give nexperiments.

16 | | prefer learning through discussions.

17 | 1 try to attain completion to all matters.

18 | I am not interested in basic theories and pplesi
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19 | | feel much bored by the monotonous learninggsty

20 | linvolve in matters very carefully

21 | | learn by myself.

22 | I enquire and find out information for my stuslimyself.

23 | | accept new information fully.

24 | | do matters with a future perspective.

25 | I don't discuss learning matters with those wthanot think logically.

26 | | do matters only in a fixed/particular order.

27 | To solve learning problems, | adopt my own leagrstyles.

28 | I don't consider others instructions.

29 | don’t have the ability to think/understand magter an imaginative
way.

30 | I like to face challenging problems.

31 | | like to study about areas | don’t know.

32 | I don’t try to know what others think.

33 | linfer only on the basis of accepted theories.

34 | I don’t try to find new things.

35 | I like to do and learn curricular things by self

36 | I like to indulge in learning activities always.

37 | I am at a decision only after thinking from drnt perspectives.

38 | | seek aid of different media to gain a cleadarstanding of concepts

39 | | prefer learning aids which has practical wtili

40 | 1 don't like classes which are based on disoussi

41 | | don’t express my opinions openly.

42 | While taking decisions, | stand firm on that @l feel is right.

43 | More than the product, I give importance to pescwhich leads it.

44 | | don’t reflect my learning styles.

45 | | like theories than learning discovery.

46 | 1 don't like to involve in continuous activities

47 | try to aware of lessons/topics that are goingddaken in the class
beforehand

48 | Reading is my hobby.

49 | | evaluate carefully the information that | neee

50 | I do each of my activities without clear plarmin
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51 | I evaluate things carefully.

52 | Il listen to discussions in the class with kegarest.

53 | | am able to pay an efficient role in learnimgp\aties.

54 | | am not interested in learning by doing adegt

55 | I study anything only after its meaning is urstieod

56 | I don't try to study in depth.

57 | think, rethink and sequence the points to rea¢heamost appropriate

order.

58

| cannot find more than one way to find solutioridarning related
subjects.

59

| am an expert at word puzzles such as zig-saw.

60

| study difficult topic first.
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APPENDIX VII

LIST OF SCHOOLSSELECTED FOR DATA COLLECTION

Sl. No.

Name of Schools

Farook Higher Secondary School, Farook College

Zamorin's Higher Secondary School, Kozhikode

Government Ganapath Vocational Higher Secondarg@chkeroke.

Government Vocational Higher Secondary School, Qrarnur,

Venerini English Medium Higher Secondary SchooljKleallai

NSS High School, Meenchanda, Kozhikode

PMSAPT HSS, Kakkove

PKMM Higher Secondary School, Edarikode

O | 0N | 0| B OW|DN|PF

Govt. Model HSS, Calicut University Campus

=Y
o

G.M.V.H.S.S Nilambur

=
-

Bhavan's Vidyashram Senior Secondary SchooleGtea

=
N

Islahiya Higher Secondary School in Downhill, Mglapam




