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Chapter 1

INTRODUCTION
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e  Definition of key terms
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o  Methodology

o Statistical Techniques

e  Scope, Delimitation and [imitations

«  Organisation of the report



The progress and prosperity of a country depends upon the quality of its
citizens. The critical measure of the quality of citizens is the quality of education
provided to them which is directly related to teacher quality. Teacher quality, in turn
is depending on the quality of the teacher education that they receive through the

pre-service and in-service training.

The National Policy on Education (NPE, 1986) has commented that The
status of the teacher reflects the socio-cultural ethos of the society. It is said that no
people can rise above the level of its teachers. Such exhortations are indeed an
expression of the important role played by the teacher as transmitter, inspirer and

promoter of eternal quest for knowledge.

The National Curriculum Framework (NCF, 2005) places different demands
and expectations on the teacher, which need to be addressed both by initial and
continuing teacher education. According to Right to Education Act (2010) Quality
Education is Pupil's Right. To ensure quality of learner achievement, teachers with

competence, professional sensitivity and motivation are highly needed.

It is common knowledge too that the academic and professional standards of
teachers constitute a critical component of the essential learning conditions for
achieving the educational goals. The length of academic preparation, the level and
quality of subject matter knowledge and the acquisition of pedagogical skills help

the teachers to meet the needs of diverse learning situations. The degree of
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commitment to the profession and the sensitivity to contemporary issues influence

the quality of curriculum transaction in the classrooms and thereby pupil learning.

During the period of pre-service and in-service teacher education, one comes
across variety of experiences related to the core and related subjects. Learning of the
pedagogy of languages and subjects like science and mathematics has a significant

role in molding the teacher.

In the era of science and technology one cannot neglect the importance of
mathematics, which is considered as the key to all sciences. Quality mathematics
teaching and learning is a major concern to educators which has a long back history.
The current debate among scholars is on what students should learn to be successful
in mathematics. The discussion emphasizes the preparation of a student teacher who

has mastery in both content and pedagogical knowledge in the subject.

Effective pre-service primary teacher education can be considered as
inevitable in providing quality education for all. Quality mathematics education at
primary level can be secured only through quality teacher education in mathematics
and the preparation of elementary teachers in mathematics is a critical topic in
teacher preparation programmes. As a core subject, mathematics is found to be a
night mare for majority of students. Sherman and Wither (2003) in a study found
that students are having high anxiety and phobia towards mathematics. Studies in
the area of mathematics education have found many factors contributing to this.
Lack of essential basic knowledge and improper internalization of the subject are
some among the major ones that contribute to aversion towards the subject

(Vijayakumari & Kavithamole, 2012; Corcoran & Flaherty, 2018). The poor
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performance of students in mathematics, points to the quality of mathematics
education and thereby to the capacity of teachers teaching mathematics at primary
level. Whatever changes in the theoretical and pedagogical aspects are brought to
the teacher education programme at primary level, to be successful, the student

teachers must have thorough content knowledge in the concerned area.

In a study on pre-service primary mathematics teachers, Turnuklu and
Yesildere (2007) have concluded that thorough mathematics content knowledge is a
necessary but not sufficient condition for effective mathematics teaching. According
to them mathematics teachers must be well educated both from “mathematics
content knowledge” and “pedagogical content knowledge” aspects in colleges and

universities.

Student teachers of the Diploma in Education (D.Ed) programme are
academically less strong when compared to student teachers of other initial teacher
preparation programmes who are either university graduates or who have succeeded
in being admitted into the undergraduate programme. Moreover, Diploma in
Education student teachers undergo a packed 2-year programme where they are
being prepared to teach five subjects. Teaching mathematics may not be even their
choice as all primary programmes are required to prepare generalist teachers
regardless of their ability or attitude towards the subjects. It is argued that if the
student teachers were able to choose fewer teaching subjects according to their
capability and if more time to impart curriculum were given to develop their
relevant content knowledge, they would be able to develop their content and

pedagogical knowledge more effectively during the pre-service course.
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The problem of preparing teachers to teach mathematics effectively becomes
severe when student teachers at primary level belong to different disciplines. They
are usually found to quit the learning of mathematics by selecting other subjects for
higher education. Now the basic qualification to the elementary teacher training
course is a pass with 50 percentage marks in the higher secondary examination. The
student teachers who got admission to the elementary teacher training course are
from different disciplines and all of them who undergo their teacher training need to
teach mathematics at primary level for the first year as per the D.Ed curriculum
(2013-2017). In the new curriculum of Diploma in Elementary Education (D.EI.Ed)
implemented in the year 2018 it is mandatory for the student teachers to teach
mathematics in first year and second year during their internship. With inadequate
understanding of the subject, they are undergoing the training programme and
internship. More importance is given by teacher educators to the methodological
aspects than the mastery of the student teacher in the content being taught during the

training period.

Need and Significance

The Yashpal Committee Report (1993) noted that,

Inadequate programmes of teacher preparation lead to unsatisfactory quality
of learning in schools. ..The content of the programme should be
restructured to ensure its relevance to the changing needs of school
education. The emphasis in these programmes should be on enabling the

trainees to acquire the ability for self-learning and independent thinking.
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Improving quality of learning in schools need adequate teacher preparation
programme which is capable of developing enough competencies among the student
teachers. Frequent curriculum revisions in the field of teacher education both at
elementary and secondary level were witnessed in Kerala education sector during
the past decade. In Kerala, Trained Teachers Certificate Course (TTC) was
restructured into semester system, named as Diploma in Education (D.Ed) in the
year 2013. The analysis of the D.Ed curriculum of mathematics points out that less
space is provided for content enrichment in connection with the basic concepts of
the subject. That pattern was followed in the state for a period of 5 years and was
again reformed in the context of evolving a new curriculum named as D.EI.Ed. The

present curriculum of D.EL.Ed is characterised with the following features.

1. Topics in mathematics education are included in all the four semesters.

2. All prospective teachers have to teach mathematics both in LP and UP level
as part of internship.

3. Student texts with details on how to transact the selected concepts in

different subjects are available.

Even after the latest revision, it is specifically found that the curriculum is
not providing sufficient weightage to the content part of the subject. The analysis of
both curricula clearly reveals the failure of the system for giving proper recognition
and weightage to the mastery of the content part which is quite essential for the
prospective teachers at the entry level. This observation becomes more relevant in
the context where they are being selected from among various disciplines viz.,

science, commerce and humanities.
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During the past few years, Kerala witnessed all kinds of innovations in the
process of teaching and learning in schools under public sector. In view of the
accepted doctrine constructivism, ‘acquisition’ acquired momentum over 'teaching'.
The need for identifying and recognizing the innate potential of each learner became
widely accepted. The strategic changes came true in teaching of mathematics too.
The changes in the teaching of the subject were proposed based on the following

assumptions and observations.

1. In the case of teaching mathematics at primary level, ensuring number sense
is most important.

2. For creating and ensuring number sense, each learner has to be exposed to
certain systematic and organised experiences.

3. In the earlier stage of learning mathematics, the process, E-L-P-S-
(Experience, Language, Picture, Symbol) is to be followed which enhances
the concept attainment related to mathematical process.

4, Each learner needs to make use of 'Mathematics Kit” which enables him/her
to demonstrate the process even in connection with basic operations.

5. At later years in elementary level, process in problem solving gets
predominance.

6. Real concept attainment helps better problem solving in later stage of

schooling.

Since the period of DPEP (District Primary Education Programme) and the
other educational projects in the field, the teacher community underwent massive

and intensive training on emerging trends and pedagogic possibilities that evolved
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across the globe. Workshops were conducted for developing and using variety
teaching-learning materials and innovative strategies in subjects like mathematics
and science. Practicing teachers developed and used varieties of worksheets and
improvised teaching learning materials so as to ensure effective learning of specific
mathematical concepts. As a part of this, changes occurred in the process of

evaluation too.

In spite of all these changes, student teachers were not properly benefited to
experience and enjoy the changes occurred in the teaching of mathematics due to

various reasons. Some of them are

1. Limited exposure during the school days leading to weak concept attainment
in mathematics.

2. Even those with good conceptual knowledge and sense in the subject do not
have the support of strong pedagogy to share the same among the learners.

3. The existing specialization/option procedure which withhold opportunity to
all trainees (In D.Ed programme).

4. Lack of good models or best practices in the teaching of mathematics.

5. Use of electronic and digital systems at a larger scale.

More over students with gaps in learning mathematics at school level, those
with conceptual errors and with less conceptual clarity need an additional help
during their teacher education programme. Though enough reference materials and
text books are available to them, there is a lack of consolidated one on the essentials

of mathematics at primary level. A student teacher with poor understanding in the
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content especially with negative attitude will not be taking initiation to locate the

content even when they are in need of it during their internship programme.

As a teacher educator, the investigator has the experience of addressing
mathematics at lower and upper primary levels. Moreover, as a part of District
Practical Examination Board (DPEB), the investigator could also assess and
evaluate the teaching competencies and attitude of student teachers in various
institutes of teacher education including DIETs. The experiences made him to infer
that performance in teaching of mathematics as a core subject is not up to the level
or not in harmony with whatever is visioned by Kerala Curriculum Framework
(KCF, 2007), National Curriculum Framework (NCF) and Right to Education Act
(RTE). Since the prospective teachers are highly ambitious and spirited, their
potential and skill need to be addressed and tapped properly and made creative

according to the need and demand of future.

It is a notable fact that the subject of mathematics is discussed in all the four
semesters of D.EIL.Ed, but the distribution of the pedagogical aspects is not done
comprehensively. No attempts are made to improve the content awareness of

students during the programme.

In these circumstances, a prospective teacher with weak content knowledge
is not sufficiently supported at the earlier stage of the course. Naturally, it leads to
certain inhibitions in the initial stage of teaching and learning the subject affecting
their attitudes. In such a context, there is a need for refreshing the content prior to
the discussion related to its pedagogical aspect. Otherwise there is a possibility of

learning gap in the understanding of the concepts leading to poor performance in
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teaching. This approach not only helps the students with weak content knowledge,
but provides a better clarity to the prospective teachers to have a concrete footing on
the content upon which the pedagogical discussions become simple and effective.
All the above observations lead to the need for providing a support material or
module which is sufficient to bridge the learning gap in mathematics of the

prospective teachers.

As a faculty in charge of orienting mathematics teachers, the investigator
felt that there is a threshold need for a supporting material to enhance the content
knowledge of the prospective teachers. It is also felt that these attempts could derive
qualitative changes in the transaction mode of mathematics teaching, leading to

better learner outcome.

The investigator also believes that proficiency in teaching of mathematics
among prospective teachers will definitely reflect in the field as they are the persons
who address the coming generation and the next policy makers. In this circumstance,
the investigator decided to develop a Self -Learning Module (SLM) for enhancing
the performance in teaching mathematics among prospective teachers at primary

level.

Statement of the Problem

Pre- service training of primary teachers is an important task which is multi
skill oriented and really challenging to the teacher educators. A very heterogeneous
class room and tight scheduled academic activities necessitate some individualized

method to fill the gap for developing pedagogical competencies among student
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teachers. The need of such practices proliferates when it comes to the case of
mathematics. An educational programme, whether instructional or self-learning, is
expected to bring modifications in cognitive, affective and psychomotor domains.
When it comes to the programme on teacher education, emphasis is to be given to
the content knowledge, attitude and the teaching. The SLM prepared focuses on the
development of these three aspects, collaboratively termed as performance in
teaching mathematics. Thus, the present study is entitled as “DEVELOPMENT OF
A MODULE TO ENHANCE THE PERFORMANCE IN TEACHING
MATHEMATICS AMONG PROSPECTIVE TEACHERS AT PRIMARY

LEVEL”.

Definition of Key Terms

The key terms included in the statement of the problem are operationally

defined so that what the investigator has intended by them is made clear.

Development

The dictionary meaning of the term Development is the process of creating a

new product or method (Macmillan Dictionary).

In the present study, Development means construction and validation of a

self-learning module on Mathematics and its pedagogical aspects at primary level.

Module

Modules are conceptualized as self-contained and self-instructional packages

of content or technique, presented in the form of unit frames (Sies, 2003).
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Module in the present study stands for a self-learning package on the basic
mathematical concepts and its pedagogic analysis. A self-learning module as defined
by Dhamija and Kanchan (2014) is a self-instructional, self explanatory, self-

contained, self-directed, self-motivating and self-evaluating material.

The present module consists of frames on Arithmetic, Algebra and Geometry.
It has two parts, one dealing with the content of the three basic branches of
Mathematics, focusing on the primary level; and the second one on the pedagogical

aspects.
Performance in teaching Mathematics

Performance in Teaching denotes the level at which a person succeeds in
ensuring the learning outcomes in the learners as visualized by the specific
curriculum by way of adapting the most suitable instructional strategies (Dave,

1998).

In the present study, the term performance in teaching mathematics stands for
three variables viz.,, Mathematics Content Knowledge, Attitude towards
Mathematics and Teaching Mathematics. It is directly related to the content mastery
of the teachers, his/her attitude towards subject and the skill to teach. Mathematics
Content Knowledge is measured through a test on mathematics content knowledge
developed by the investigator based on the fundamentals of mathematics at primary
level. Attitude towards mathematics is the score obtained by an individual in a scale
of attitude towards mathematics developed by the investigator. Teaching
mathematics means the skill of the teacher in the three phases of teaching, planning,
implementing and evaluating. It is measured through observation with a schedule on

various aspects of teaching mathematics.
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Prospective teachers at primary level

The term prospective teachers at primary level means those student teachers
who are undergoing the two year Diploma in Education course (D.Ed) under

Department of General Education, Government of Kerala.

Objectives of the Study

The major objective of the study is to develop a self-learning module (SLM)
that is capable of enhancing the performance in teaching mathematics of prospective

teachers at primary level.

The minor objectives set for the study are related to the establishment of
need of such a module and its effectiveness to bring changes in Mathematics content
Knowledge, Attitude towards Mathematics and Teaching Mathematics of

prospective teachers. The following are the minor objectives set for the study.

1. To find out the extent of
a) Mathematics Content Knowledge
b) Attitude towards Mathematics
c) Mathematics Aptitude among prospective teachers at primary level.
2. To compare the pre-test mean scores between control and experimental
groups on
a) Mathematics Content Knowledge
b) Attitude towards Mathematics

c) Mathematics Aptitude
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To compare the pre-test and post-test mean scores of prospective teachers of
both control and experimental groups on

a) Mathematics Content Knowledge

b) Attitude towards Mathematics

To compare the Post- test mean scores of prospective teachers of control and
experimental groups on

a) Mathematics Content Knowledge

b) Attitude towards Mathematics.

To compare the mean gain scores of prospective teachers of control and
experimental groups on

a) Mathematics Content Knowledge

b) Attitude towards Mathematics

To compare the mean score on Teaching Mathematics of prospective
teachers of control and experimental groups

To test the influence of SLM on

a) Mathematics Content Knowledge

b) Attitude towards Mathematics

c) The scores on Teaching Mathematics of prospective teachers

when Mathematics Aptitude is taken as a co-variate.

To find out the effect size of the developed self-learning module on
Mathematics Content Knowledge, Attitude towards Mathematics and the

score on Teaching Mathematics of prospective teachers at primary level.
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Hypotheses of the Study

The hypotheses formulated for testing the effectiveness of SLM on

Performance in teaching Mathematics are:

1. There is no significant difference in the pre-test mean scores of Mathematics
Content Knowledge between control and experimental groups.

2. There is no significant difference in the pre-test mean scores of Attitude
towards Mathematics between control and experimental groups.

3. There is no significant difference in the pre-test mean scores of Mathematics
Aptitude between control and experimental groups.

4. There is significant difference in the pre-test and post-test mean scores of
Mathematics Content Knowledge of the control group.

5. There is significant difference in the pre-test and post-test mean scores of
Mathematics Content Knowledge of the experimental group.

6. There is significant difference in the pre-test and post-test mean scores of
Attitude towards Mathematics of the control group.

7. There is significant difference in the pre-test and post-test mean scores of
Attitude towards Mathematics of the experimental group.

8. There is significant difference in the post-test mean scores of Mathematics
Content Knowledge of prospective teachers between control and
experimental groups.

9. There is significant difference in the post-test mean scores of Attitude
towards Mathematics of prospective teachers between control and

experimental groups.
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There is significant difference in the mean gain scores of Mathematics
Content Knowledge of prospective teachers between control and
experimental groups.

There is significant difference in the mean gain scores of Attitude towards
Mathematics of prospective teachers between control and experimental
groups.

There is significant difference in the mean scores on Teaching Mathematics
of control and experimental group.

There is significant mean difference in Mathematics Content Knowledge
between control and experimental groups when Mathematics Aptitude is
taken as a co-variate.

There is significant mean difference in Attitude towards Mathematics
between control and experimental groups when Mathematics Aptitude is
taken as a co-variate.

There is significant difference in the mean scores on Teaching Mathematics
of prospective teachers between control and experimental groups when
Mathematics Aptitude is taken as a co-variate.

The post-test mean scores on Mathematics Content Knowledge, Attitude
towards Mathematics and the mean score on Teaching Mathematics of
prospective teachers of Experimental group are significantly higher than that

of control group.



Intfroduction 16

Methodology

The study is to construct and validate a Module on mathematics teaching.
The effectiveness of the constructed module was established using Quasi-
experimental design with Pre-test- post-test non-equivalent groups. A survey was
conducted to establish the need of a self-learning module on basics of mathematics
for prospective teachers. So mixed method was adopted for the conduct of the

study.

Instruments used for the study

Following instruments were used for the study

1. Scale of attitude towards Mathematics (Saheedali & Vijayakumari, 2013)
2. Mathematics Aptitude Test (Malini & Sumangala,1996)
3. Test on Mathematics content knowledge at primary level (Saheedali, &

Vijayakumari, 2013)

4. Observation Schedule for assessing teaching of mathematics (Saheedali,
2015)
5. Self-learning module in Mathematics and its digital version. (Saheedali, &

Vijayakumari, 2015)

A rating scale was also used to rate the quality of the developed module by

teacher educators of different institutes of teacher education and DIETS.
Participants

A survey on the Mathematics content knowledge and Attitude towards

Mathematics was done to find out the extent of these variables among prospective
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teachers. The participants of the survey are 100 prospective teachers from five
institutes of teacher education from four revenue districts viz., Thrissur, Palakkad,

Malappuram, and Kozhikode.

The developed module is intended to enhance performance in teaching
Mathematics of prospective teachers at primary level in Kerala. Hence the module
was validated by applying it to an intact group of 40 prospective teachers at primary
level of DIET Palakkad treated as the experimental group who used the SLM
together with the regular pre-service teacher education programme and 40
prospective teachers from DIET Malappuram as control group who have undergone

regular pre-service teacher education programme at primary level.

Statistical Techniques

The tabulated data was analysed using Statistical Package for Social
Sciences (SPSS) as per the objectives of the study. Preliminary statistics like mean
and standard deviation was calculated. The inferential statistics used for testing

hypotheses are:

1. Test of significance of mean difference for two large independent groups.
2. Test of significance of mean difference for large dependent groups.
3. Analysis of Co-variance.

4. Cohen's d for calculating the effect size.
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Scope, Delimitations and limitations

It is essential to have sufficient mathematics content knowledge for effective
mathematics teaching. To be a successful teacher, one need a positive attitude
towards the subject. In the present study the investigator developed a self-learning
module on mathematics that may help the prospective teachers at primary level to
improve their mathematics content knowledge and Pedagogical approach.
Confidence on mathematics content knowledge may create a positive attitude

towards the subject.

The study used Experimental and Control groups as intact groups of
students of two DIETs at Palakkad and Malappuram districts of Kerala to find the
effectiveness of the module. Standardized instruments were used to collect the data
and the effect size of the module on mathematics content knowledge, attitude
towards mathematics and teaching was calculated. It is expected that the prospective
teachers will be able to understand comprehensively the basic mathematics and
pedagogic knowledge of the concepts related to fractions. They will be capable to
handle the class room activities of lower primary and upper primary mathematics
easily with the assistance of the self-learning module. The module will also be

beneficial to the in-service teachers.

A survey on the initial level of MCK and attitude towards mathematics was
conducted among prospective teachers. The results of the MCK test administered
among prospective teachers at primary level evidently showed that they are weak in
mathematics. The module was developed based on the essential basic mathematics

in different branches like arithmetic, algebra and geometry.
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Delimitations

1. Though D.Ed Course is conducted in Kerala by Government, Aided and

Unaided institutions, the investigator selected only DIETSs for the conduct of

the study.

2. The module developed contains only the basics of mathematics at primary
level.

3. The pedagogical part of the module was focused on the weaker area of the

content for the prospective teachers on the basis of the responses on MCK

test.

Selection of D.Ed students of intact mode was really a challenge to the
investigator due to many reasons. Variation in the time schedule of the course in
various districts was one among them. Limited numbers of government institutions
are there in each district. In this context, the investigator selected two districts viz.,
Palakkad and Malappuram districts of Kerala State for the conduct of the study. This
helped the investigator to administer the module and assess the academic progress at

its minute perspective.

Limitations

Some limitations noticed by the researcher are

1. The regular classes of the control group were taken by the teacher educator
in charge of that institution, not by the investigator. But, the control group is
taught by a qualified teacher educator who appointed as per the norms of
government and NCTE.

2. Only one class of the prospective teachers was observed by the researcher for
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which an observation schedule was adopted. The observation schedule used
is the one which usually used by the teacher educators for assessing the
teaching of D.Ed students.

3. Though the study warrants multi variate analysis of variance, as the
preliminary conditions for MANOVA were not satisfied by the data,
univariate analyses were executed which made the validation process more

elaborated.

The survey on MCK and Attitude towards Mathematics was conducted on a
sample of 100 student teachers of the previous batch and not of the same batch on
which the effectiveness of the module was experimented. This was done with the
assumption that the entry level of student teachers of D.Ed course will not be
remarkably different in consecutive years. The pre-test scores of experimental and

control groups were also compared to know the status.
Organization of the report

The study is presented in five chapters. Chapter one contains the general
introduction and the relevant details of the problems under the study. The chapter
two narrates the theoretical aspects of the present study and the review of related
studies pertaining to the topic under investigation. The Third chapter gives a
description of the method of investigation, the sample selected, the instruments and
techniques adopted for conducting the study, the procedure employed for collecting
data and the statistical techniques. The fourth chapter presents how the data were
analysed using appropriate statistical techniques. The fifth chapter describes the
details of the summary of the study, Major findings, conclusions and suggestions for
further research. Again the report is followed by references and a series of

appendices pertaining to the study.



Chapter 2

REVIEW OF RELATED LITERATURE

o Theoretical Overview

e Review of Related studies



Review of related literature allows the researcher to acquaint himself with
the current knowledge in the field in which he is going to conduct the research. By
reviewing the related literature the researcher can select a fruitful, not much
explored research area. Review helps the researcher to plan about the method, the
instruments to be used and the knowledge of findings of previous studies helps the
researcher to discuss the new findings in a meaningful way. Thus review of related

literature is one of the most important steps in a research.

This chapter deals with the review of related literature categorized into two

sections viz, Theoretical overview of the module and the review of related studies.

In the section, ' Theoretical overview of the module, an attempt was made to
explain the salient features and characteristics of a modular approach and the
significant steps of the development of a module. An overview of teaching and
teaching performance is also attempted. In the section 'Review of related studies', a
review of related studies in the area of Mathematics teacher education as well as the

development of self- instructional modules are considered.

Theoretical Overview

Individualized instructional techniques are appropriate learning strategies
that can be adapted to suit different learner characteristics. It permits the child learn
independently at his/her own pace according to his/her interests and abilities.

According to Nathan (2009), individualized instruction is based on two basic
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assumptions: Learning results from the students’ own effort and learning how to
learn is the primary ingredient of education. The Secondary Education Commission
(1964-66) has also emphasized the need for individualized instruction. To increase
learner participation in the teaching-learning process, educationists, psychologists

and philosophers give emphasis on pupil dominant approaches.

Modular approach is an attempt at individualization of instruction and it
meets the needs of today’s students more adequately than the traditional approaches
both with respect to the quality of learning and content. It has emerged as one of the
most promising alternatives mainly due to its emphasis on individualized learning
and its adaptability to large numbers of students. It is also an answer to the great
differences in ‘how’ each student learns. This approach uses modules for better

learning.

Russel (1974) defines module as an instructional package dealing with a
single conceptual unit of subject-matter. Modules are designed to help the students
accomplish certain well-defined objectives. The learners can go through the material
at their own pace and at their own time. They may also be used to complement
instruction. Modular instruction is self-contained, self-learning and self-explanatory

in nature. In this technique, the learning becomes self-initiated and self-directed.

Features of Modular approach

Learning points are presented in small steps of objective based learning
activities. Active student involvement is possible in learning because the teacher is

not directly teaching the students, but the students themselves engage in activities
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due to the strategic directions given by the implementing teacher. Each pupil can
learn according to their mental ability and thinking. Thus modular approach
becomes self-pacing. It provides occasion for individual attention to all students and
hence the learners get a rich and rewarding learning experiences through this
approach. Conceptually it is a mastery learning strategy and it refers to the
pedagogical concept that learning must be thorough. Hence one learning point is to

be attained before the next one.

Another important feature of this approach is that a teacher can focus on
students’ backwardness in the subject matter and can compensate in the class itself.
That means the feedback can be tested immediately through formative evaluation.
The way of assessing the progress of students’ progress is much easier in this
approach. Teacher gets enough opportunity to interact with the students. Skinner and
Holland (1958) suggested the principles of modular approach as small steps, active

student involvement, immediate confirmation, reinforcement and self-pacing.

Advantages of Modular approach

The use of Modules provides an opportunity for organizing numerous
sequences of experiences to reflect special interests of the teacher or the learner. It
provides a way of assessing the students’ progress in each and every step of the
learning. Modules reduce the routine aspects of instruction, leaving the teacher free
to engage in personal contact with the students. The independent nature of the

instructional units facilitates the updating of study materials without major revisions.
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With regard to the students, they can progress at their own pace since they
have full control over the rate of study. Each student can master each module before
proceeding to the next. Students can participate in the decision making about
whether she/he has learned the subject matter adequately or not. It may be practical
for some modules to be checked out and studied at home resulting in saving time for
both students and teachers. In modular instruction each student has the opportunity

to develop a sense of responsibility for her/his learning.

Module

Modules are known by a wide variety of names from ‘learning- packs’ to
‘mini-courses’. According to the International Encyclopedia of Education (2010
p.3886), a module is a unit of curricular material, complete in itself, to which further
units may be added for the achievement of larger tasks or more long-term goals.
Creager and Murray (1971) defined module as “a self-contained and independent
unit of instruction with the primary focus on well-defined objectives.” A module as
a self- contained unit, offers variety and adaptability to the instructional process. It
can be used by individual or small groups of learners in a variety of learning
situations. A module may be of several minutes or several hours long. According to
Sharma (1990), “A module is a learning package which contains everything needed
by the students for self-instruction. A module contains three basic elements of
instruction viz. objectives, learning activities and evaluation.” The rationale behind
a module concept of learning has a sound basis in learning theory. Modules take into

account individual learning styles, are flexible to meet various learner needs, and
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place maximum responsibility on the learner. Modules also provide for active

participation by the learner and gives opportunity to learn by doing.

Kokila (2006) in a book Instructional Technology and Curriculum
Development, has explained the components of a module as Statement of purpose,
Desirable pre requisite skills, Instructional objectives, Diagnostic pre-test,
Implementers for the Module, Modular programme, Related experiences, Evaluative

post-test and Assessment of the Module.

The essential components of a module as suggested by Sharma (2005) are

e Rationale: Generally a module contains the rationale, objectives and the

materials. It will motivate the learner to go through the module effectively.

e Objectives: The expected outcome of the module stated in behavioural/
performance terms are its objectives. The learner is informed about the expected

learning outcomes of the module.

e Entry test: It includes items/activities to test whether the learner has essential

pre-requisites to go through the module.

e Multi-media materials: To cater the needs of the learners, optimum utilization

of senses and active participation of students, a variety of media are to be used.

e Learning activities: Presentation, demonstration, simulation, discovery,
problem solving etc. may be useful. A wide variety of learning activities increase

student interest and cater student needs

e Self-test: At the end of each section, a set of activities are to be given in the

module.
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e Post-test: To check whether the objectives are attained, items/activities are to be

given at the end of the module.

According to Minnick (1989) the structure of a module is,

e Title

e Introduction

e Instruction to the users
e Objectives

e Learning activities

e The formative test

e Evaluation and feedback.

Modules should start with an introduction to the topic. It should include the
instructions and suggestions about how it can be used successfully. If a module is to
be used under the supervision of an instructor, only oral directions are needed. In
almost all cases printed instructions on how to use the module, is a part of the
module. The instructor and the student can compare the answers and discuss the
concept learnt from the module. At the end of the module, the learner should discuss
the activity with the teacher individually or in small groups. It is important for the
instructor to monitor each learner’s progress in order to reward success or avoid

frustrations Koul(1989).

Development of a Module

A unit of a syllabus can be divided into sub units and then the sub units can

be divided into learning points. These learning points are arranged in a sequential
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order from simple to complex and can be presented in different stages. Learning
activities suitable for attaining the pre-determined instructional objectives are
prepared. Learning situations for active student involvement are needed for the
attainment of the objectives. While the students are engaging in these activities,
formative evaluation should also be taken place individually. Diagnosis should be
made using formative tests. So, in the module immediate feedback and confirmation
activity is to be given after each learning activity. After confirmation of the learning
point, reinforcement activity should be given. The student must gain mastery of one
learning point before proceeding to the next. According to Sharma (2000), the

following steps can be used for the development of a module:

e |dentify the target group.

e Identify the learning needs of the group.

e Decide the terminal behaviour of the group.

e ldentify the entry behaviour.

e Assess the entry behaviour through pre-test.

e Prepare teaching frames incorporating objectives, learning activities,
formative evaluation and summative evaluation.

e Try out the module.

e Revise and finalize the module.

Teaching Profession

According to Palmer (1994), teaching is the process of attending pupil’s

needs, experiences and feelings, and making specific interventions to help them
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learn particular things. Considered to be more than professionals, teachers are
regarded as the strongest pillar of the society. Teaching is a profession that is the
mother of all other occupations. A teacher is like a potter who delicately shapes
impressionable minds of the disciples and moulds it into vessels that define each
individual’s perception and ambitions. Teachers are always been respected in all

societies.

Quality improvement and teacher’s professional development

Teacher’s Professional Development (TPD) is the professional growth that
a teacher achieves through increased experiences and examination of his or her
teaching systematically. The concept of professional development is broader than
career development which is the growth that occurs as the teacher moves through
professional career cycle. Sometimes staff development is considered synonymous
to professional development though staff development is generally used in reference
to in-service training. The United Nations Educational, Scientific and Cultural
Organization brings seven components of professional development such as
constructivism, long term process, process that takes place within a particular
context, intimate linkage to school reform, encouragement, reflective practice and

collaborative effort, a different look in different settings.

Through the course of their career, teachers have to move from pre-service to
in-service professional development courses. Various types of in-service
programmes such as orientation programmes, refresher courses, seminars,
workshops etc. are organised at the central, state, regional, district and institutional

levels. The main focus of these programmes is the professional development of
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teachers. Teachers must not think of themselves as confined to the classroom.
Teaching is a practice-based profession similar to medicine or law. This means that
a teacher’s value or contribution is likely to grow with experience and age.
However, for this to be true it is important for teachers to invest effort in their own

professional development.

Like any profession, teaching also has its fair share of challenges like low
compensation, lack of resources or autonomy to adapt the teaching-learning
methods, limited opportunities for career progression and excessive responsibilities.
For example, teachers are often given additional administrative duties not related to
education or asked to teach at multiple stages in a school. All these challenges are
very real and need to be addressed in a positive way. However, there are ample
examples of people who are passionate about helping learners achieve their potential
or contributing to society through teaching that have gained immense satisfaction

from teaching.
Teaching Performance

Teaching is the task of a teacher which is performed for the development of a
child. Teaching performance is a set of teacher behaviour while teaching in a class.
It is a product of interactions between teacher characteristics and teaching situation.
It is often used as a basis from which teacher effectiveness can both logically and

empirically be inferred.

There are five performance areas as suggested by Dave (1998) on the basis
of job and need analysis in order to improve quality and efficiency of the school

education. The areas are
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Performance in the Classroom — including teaching and learning processes,

evaluation techniques and classroom management;

School-level Performance — including organization of morning assembly,
celebration of national, social and cultural events, and participation in school-

level management;

Performance in Out-of-School Activities — such as field visits, work centre

visits, etc;

Performance Related to Parental Contact and Co-operation — such matters as
enrolment and retention, regularity in attendance, discussing progress reports,

improving quality of achievement, etc.

Performance Related to Community Contact and Cooperation — comprising
issues like village education committee work, joint celebration of certain events
by school and the community, eliciting community support for the development

of school etc.

Obviously, these performance areas will give rise to a series of practical

activities which not only include the present programmes of ‘teaching practice’ in a

more realistic and effective manner covering evaluation procedures and classroom

management in different situations such as multi-grade teaching, but also include

other important educational responsibilities in which the teacher should be given

adequate practical training to develop relevant skills. Thus, in the field of practical

training, these performance areas mark a major shift from mere teaching practice to



Review 31

an overall educational practice expected of the teachers in meeting the school, out of

school and community needs and aspirations.

In order to equip the teachers well in these performance areas and to enable
them to become thoroughly competent to carry-out these professional tasks with
efficiency and insight, competency areas are designed not simply to provide
adequate theoretical and conceptual understanding but to empower the teachers to
perform their responsibilities with professional insight and confidence. Teacher
competencies include relevant conceptual content, contextual, transactional and
evaluation aspects. All competency areas thus identified converge on one or more

of the performance areas and interrelates theory and practice in a focused manner.

Teaching Competency

Competence is personal traits or a set of habits that leads to more effective
and superior job performance. Teacher competence includes a thorough knowledge
of the content. A teacher's competency mainly includes the strategies, understanding
of student psychology and the process of learning. Synder and Drumon (1988)
defined competency as a complex set of relationship between one's performances. In
the context of teaching, competency means the right way of conveying units of

knowledge, application and skills of students (Shukla, 2010).

Here, the right way includes knowledge of content as well as processes, and
methods of convening in an interesting way. Rama (1979) defines teacher
competency as the ability of a teacher manifested through a set of overt teacher

classroom behaviours which is a resultant of the interaction between the input and
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the product variables of teaching within a social setting. Teaching competency
means an effective performance of all the observable teacher behaviours that bring
about desired pupil outcomes. Based on the micro-criteria approach to study
(Gage,1963), teaching is perceived as a set of attitude, content knowledge and
teaching skills where in a teaching skill is a set of teaching behaviours that facilitate
or bring about a specific instructional objective. In other words, teaching

competence involves effective use of these various teaching components.

Teaching Skills

Teaching skill has been identified by Gage (1963) as specific instructional
activities and procedures that a teacher may use in his classroom. These are related
to various stages of teaching or in the continuous flow of the teacher performance.
The teaching becomes effective when the core components viz., writing
instructional objectives, organising the content, creating set for introducing the
content, introducing the lesson, preparation of suitable learning activities and
learning materials, response management, explaining, illustrating with example,
stimulus variation, promoting pupil participation, giving assignments and evaluating

pupil's progress in learning etc are possessed by the teacher.

Conclusion

Modular approach individualizes instruction and is applicable in a wide
range of teaching learning processes. A module is a systematic presentation of the
content with clear indication of the purpose, instruction, activities, evaluation and

feedback. It helps the learner to learn at his own pace and convenience. Performance
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in teaching is a net result of content knowledge, attitude and teaching skills of the
teacher. To ensure the quality in teaching and to become a successful teacher, one
should have a positive attitude towards the subject, thorough content knowledge and
the desirable teaching skills. A modular based instructional material will help the
teachers to get clarity in the concepts, pedagogical support leading to a positive

attitude towards the subject.

Review of Related Studies

Under this section, studies in the area of Mathematics teacher education and
use of instructional modules in teacher education are presented. Studies in
Mathematics teacher education are classified into those related to content

knowledge, Attitude towards Mathematics and Teaching.

Mathematics Content Knowledge

Ekawati, Lin and Yang (2018) conducted a case study on two mathematics
teachers teaching the concept of ratio and proportion. Video observation of the
classes of these teachers revealed that teacher with good Mathematics Content
Knowledge (MCK) and Mathematics Pedagogical Content Knowledge (MPCK)
performed well when compared to the performance of teachers with low MCK and
MPCK. They concluded that MCK and MPCK are very essential for mathematics

learning.

Ovez and Akar (2018) in their study analysed the content knowledge on
graphs of pre-service elementary mathematics teachers from an anthropological

perspective on 112 pre-service elementary mathematics teachers. Concentric mixed
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pattern research method has adopted in the study. The data was collected through
Graphic Content Knowledge Scale and interview method in order to examine the
content knowledge of primary school mathematics teacher candidates related to
graphics anthropologically. As a result, it has been observed that the individual
recognitions of pre-service teachers related to column, circle and line graphs
conform to the institutional recognitions, however in institutional recognitions the
techniques specified for column graphs are being used for histogram. Hence they
have difficulties in comprehending the differences between histogram and column

graph. It has also been identified that they lack on a theoretical knowledge on graph.

Guberman (2016) evaluated subject mathematics knowledge of Pre-Service
teachers in order to design the appropriate course. Teaching arithmetic involves
knowledge about the essence of the concept of “number” and the development there
of, calculation methods and strategies. properties of operations on different sets of
numbers, as well as the properties of the numbers themselves. The study
investigated, how to educate Pre service Mathematics teachers in order to
supplement their mathematical knowledge with the required components, the
development of arithmetic thinking among pre-service teachers intending to teach
mathematics at elementary school, was done by matching the VVan Hiele theory of
the development of geometric thinking to arithmetic. The finding of the study
indicates that, this approach of the learners' level of thinking development might

lead to meaningful learning in arithmetic course for PMTs.

Livi and Herbert (2016) conducted a study about the primary pre-service

teachers' mathematical content knowledge during practice teaching. It is recognised
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that a teachers’ mathematical content knowledge (MCK) is crucial for teaching but
less is known about when different categories of MCK which develop during
teacher education. This study reported on two categories of primary pre-service
teachers, whose MCK was investigated during their practice experiences in first,
second and fourth years of a four-year Bachelor of Education program. The results
of the study revealed that the developed categories of their MCK during practice
were assisted them in providing breadth and depth of teaching experiences,

sustained engagement for learning MCK and their quality of learning experience.

Tom and Robyn (2016) investigated the pre-service teachers’ mathematics
content knowledge (MCK) and beliefs in connection with mathematics education
practices. An Exploratory Factor Analysis, conducted on a beliefs and attitudes
questionnaire, produced three common attitude factors associated with (1) inquiry-
based teaching; (2) how mathematics knowledge is acquired; and (3) the application
of mathematics. These factors were used in subsequent multivariate analyses to find
out whether teachers’ mathematics competency is influenced in their personal
mathematics approaches of viewpoints and perspectives. No significant difference
was identified between those students who had studied advanced and standard
mathematics concepts at school level on these three beliefs and attitude of measures,

despite of their MCK.

Tutak and Adams (2016) examined the pre service elementary school
teachers’ geometry learning as investigated by both qualitative and quantitative
methods. For the qualitative investigation, narrative analysis and thematic analysis

methods were used. The findings of narrative analysis indicated two main kinds of



Review 36

components: as a learner and as a beginning teacher. The thematic analysis yield to
three themes: history of learning geometry, perceptions about geometry, and
effective geometry instructional practices. The findings of the study informed the
quantitative investigation on geometry content knowledge for the case of
quadrilaterals. During the second phase of the study, 102 participants who enrolled
in the course and completed the pre and post test of teachers’ geometry content
knowledge. Treatment group participants (n=54) received series of activities
(geometry activities and student work analysis) weightage on quadrilaterals, and
control group participants (n=48) received traditional instruction. Results revealed
that a significant change in treatment group participants’ geometry content
knowledge and a significant main effect of knowledge but no significant interaction
between geometry content knowledge and grouping. Even though treatment group
participants’ geometry content knowledge growth was significant, the difference
between treatment group and control group participants’ growth in geometry content

knowledge was not significant.

Mapolelo and Akinsola (2015) conducted a research on teachers’
mathematics knowledge. The paper has been concluded in five main areas: (a) the
role of subject matter knowledge in teaching and learning, (b) teachers’ beliefs about
mathematics teaching and learning, (c) beliefs and beliefs-in-practice:
inconsistencies, (d) teacher education and its impact on instructional practices, and
(e) future research on teachers’ mathematics knowledge. The study indicated that
teachers are critical factors in the learning of mathematics and the extents of their

content and pedagogical knowledge do determine students’ achievement. Also, the
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paper acceded to the view that, a teacher’s memories from the school years is a
central influencing factor that affects mathematics related beliefs, hence there is a
need to enhance pre-service teachers’ positive attitude towards mathematics during
training. They suggested that further areas of research should look at: different
theoretically and empirically distinction in content knowledge for teaching and
investigate their relationship, separately and in combination, to student achievement;
whether teachers’ mathematics knowledge affects their lesson planning strategies
and whether the provision of ‘mathematical knowledge for teaching’ from teacher
training institutions can improve pre-service teachers’ beliefs about mathematics and
mathematics teaching. The study concluded that, mathematics teacher education
programme should provide an awareness of conception in mathematics to the pre

service teachers which may influence their teaching.

Kilic (2014) investigated the pre-service primary teachers’ knowledge
structures of fraction through problem posing activities. A total of 90 pre-service
primary teachers participated in this study. A problem posing test consisting of two
questions was used and the participants were asked to generate as many problems
based on the following conditions: i) using both 1/2 and 3/4 fractions, and ii) using
either 1/2 or 3 /4 fractions. Data were analyzed using both semantic and constant
comparative analysis techniques. The results of the study showed that there was a
substantial diversity in the problems posed by pre-service primary teachers.
Moreover, participants preferred to pose story and symbolic equations in first task
and story equation in second task. Furthermore, the participants faced some issues

related to fractions such as not realizing 1/2 + 3/4 situation is more than 1, missing



Review 38

data, choosing wrong number, using different fractions and posing non-fraction

problem.

Lingam, Limgam and Raghuwaiya (2014) conducted a study that focuses on
pre-service teachers’ professional development during the teaching practice. The
participants were final year students of Bachelor of Arts and Bachelor of Science
with Graduate Certificate in Education programmes of a university of Fiji. Analysis
of the data obtained using a survey questionnaire indicates that overall, the pre-
service teachers were satisfied with the practicum experience. This is assumed to
demonstrate that the practicum experience contributed well towards their
professional preparation for work expected of them in Fiji secondary schools. The
study concluded that for improving the preparation of teachers the identified areas

are to be strengthened.

Kieboom (2013) analysed the mathematical knowledge among 24 pre-
service teachers’ by examining their reflections on teaching about the meaning of
fractions to a small group of students in the field of an elementary mathematics
experience. Excerpts from journals were used to describe the aspects of
mathematical knowledge for teaching and emphasize the content of their reflections.
Study revealed that how mathematical knowledge for teaching assists pre-service
teachers in analytically reflecting on various aspects of teaching and learning, thus

making reflection more productive.

Topcu and Temiz (2013) explored the relationship between pre service
teachers' teacher efficacy beliefs and their constructivist-based teaching practices.

Data were gathered through the questionnaire (Teachers' Sense of Efficacy Scale)
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and the observation schedule (Reformed Teaching Observation Protocol)
administered to the participants. Participants of the study were 101 pre service
teachers' (53.5 % from science and 46.5 % from mathematics ) from a university in
eastern part of Turkey. Qualitative data were also used in order to substantiate
quantitative data. The semi-structured interviews were conducted with 20 pre-
service teachers who voluntarily participated in these interviews. Finding of the
study showed that pre-service teachers' constructivist-based teaching practice was
positively correlated with their teacher efficacy beliefs. To conclude, pre service
teachers following constructivist approach shows high teacher efficacy in their
teaching while pre service teachers' following traditional approach show low teacher

efficacy in their teaching.

Grandgenette, Rech and Matthews (2010) conducted a research study about
the mathematical deficiencies of pre-service elementary teachers, many teacher
preparation programs are requiring mathematical content courses specifically
focusing on the mathematics taught at the elementary level. The study considers the
impact of the courses (one course focusing on Arithmetic, and the other course
focusing on Geometry and Measurement) had on the mathematical content
knowledge and attitude towards mathematics. The courses were implemented on the
experimental group consisting of 19 pre-service teachers and a group consisting of
19 pre-service teachers of another college was taken as control group. Results
indicated that those teachers who took the specialized content courses had

significantly higher mathematical content knowledge compared to those pre-service
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elementary teachers who took more general mathematics courses, but not

significantly better attitudes towards mathematics.

Perry (2010) investigated pre service elementary teachers' achievement goal
orientations for learning mathematics and the relationship of those goals to their
attitudes toward mathematics. Self-reporting instruments were administered to
assess three achievement goals such as mastery, performance-approach and three
constructs of attitude-confidence in learning mathematics, usefulness of
mathematics, and mathematics as a male domain. The study found that pre service
teachers were higher in mastery goals than in performance goals, and performance-
avoid goals were higher than performance approach goals. Mastery goals correlated
positively to all three constructs of attitude. The findings recommend that
mathematics content courses for pre service elementary teachers should be taught in

a classroom climate that supports and encourages mastery goals.

Tio, Chua, Cheang and Yeo (2007) conducted a study on the development of
the diploma in education students' pedagogical content knowledge. For the study, a
16 item instrument was developed by the investigators to measure the pedagogical
content knowledge of the D.Ed students. The instrument was administered on the
Diploma in Education student teachers at the National Institute of Education,
Singapore at the beginning of their programme and was re-administered after they
completed their methodology course. The study found that student teachers at the
beginning of their programmes are generally quite weak in their mathematics

pedagogical content knowledge, but showed a significant improvement in some
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aspects of Mathematical pedagogical content knowledge on completion of their

mathematics pedagogy course.

Corcoran (2005) conducted a study in relation with the mathematics subject
knowledge if Irish primary pre-service teachers. The purpose of the study was to
establish what mathematics Irish primary school student teachers bring to initial
teacher education. The investigator developed a tool SKIMA involving 16 items on
the aspects of Mathematics content knowledge. The study was conducted in the
assumptions that a certain kind of mathematics subject knowledge is needed for
teaching. Three recently published curriculum implantation studies were also
assessed by the investigator. The findings of the study revealed that the subject
knowledge of the pre-service teachers were very low at the initial stage of the
course.. Also the study suggested providing a background in mathematics subject

knowledge for the primary pre-service teachers.

Southwell and Penglase (2005) conducted a study among Seventy eight
primary pre-service teachers in a survey of arithmetical content knowledge at the
conclusion of an elective mathematical content course designed for those with a
poor background in mathematics. Not only was the aim of this first stage of a
research project to ascertain current knowledge but also to adjust current courses to
better suit the students in teacher preparation courses. The results of this survey
indicate the weaknesses in understanding in particular areas including place value,
operations with common fractions, multiplication of decimal fractions, percentages

and measurement.
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Tsang and Rowland (2005) investigated into the Subject matter knowledge
of primary school mathematics teachers. The study was implemented on 72 Hong
Kong primary mathematics teachers. A mathematics subject audit instrument used
by researchers in England was adapted for an initial exploration into teachers’
mathematics subject knowledge. The collected data were analyzed and compared
with the results of a mathematics subject audit undertaken by a teacher training
institute in England. The SMK of an ‘convenience’ sample of primary school
mathematics teachers was found to be relatively shallow despite of the outstanding
mathematics attainment of students in recent international comparative studies The
results of this study also show that the participating teachers with the minimum of
mathematics attainment in school leaving public examinations performed

significantly poorer than the rest of the sample.

Goulding (2003) investigated the Mathematical knowledge of pre-service
primary teachers. This study reported the collaborative research into the
mathematical subject knowledge of elementary pre-service student teachers by a
group of researchers from four English Universities. It will discuss some of the
specified knowledge and understanding which the government deemed to underpin
the effective teaching of mathematics at the elementary level (for ages 5-11), the
way in which the institutions investigated and addressed weaknesses in this
knowledge, the self-assessments made by the trainees and the link between this
knowledge and teaching competence. Amongst the questions raised are: What
mathematical knowledge is important for primary ii teachers? If we address

weaknesses in mathematical knowledge in training, what difficulties in teaching will
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the trainees still expect to meet? Findings of the study indicates that the students
were felt difficulty in learning of the concepts about terminology, shape and space,
and the equations and graphs of straight lines. Also they need improvement in
acquiring the concept of theory with proof. Study suggests that teachers may try to

develop confidence and positive attitudes among students through creative works.

Kaminsky (2003) conducted a study on the reflection and the development of
reflective practices that assist pre-service student teachers in the integration of their
learning experiences and in the analysis of their actions in their endeavours to
become more effective learners and teachers of mathematics. In this qualitative
study, and through the use of journals, students reflected on their experiences in a
number sense programme and on various aspects related to the teaching and learning
of mathematics. The major findings include through experiences in the number
sense programme, positive developments occurred in student teachers’
understanding, learning and teaching of mathematics. Student teachers not only
actively participated in mathematical discourse, constructed and communicated
mathematical knowledge, but also engaged in approaches which appeared to
promote the interrelationships among their mathematical knowledge, understanding
and experience. A number of student teachers exhibited characteristics of reflective
thinking in mathematics and engaged in approaches which appeared to assist in

broadening previously held views on learning and teaching mathematics.

Attitude towards Mathematics

Niepel, Burrus, Grieff, Lipnevich, Brenneman and Roberts (2018)

investigated the students' beliefs and attitudes towards mathematics on the basis of
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theory of planned behaviour. They examined the predictive validity of mathematics
beliefs and attitudes, modelled using the four key constructs of the TPB (i.e.,
intention, attitude, norms, and control) on mathematics. Furthermore, they explored
the longitudinal interplay among these key constructs of the TPB. Study was
conducted on a sample of 752 students at Time 1 and 514 students at Time 2. The
outcomes of the study provide the first longitudinal support for the validity of a
mathematical beliefs and attitudes which strongly rooted in the Theory of planned

behaviour.

Tabuk (2018) conducted a study in connection with the Attitudes towards
Teaching Mathematics among prospective primary school teachers. A total of 236
prospective primary school teachers were examined in order to investigate the effect
of gender and program differences on their attitudes towards teaching mathematics.
The results revealed that the prospective teachers have positive attitude towards
teaching mathematics. It was also found that gender and grade level are not

significant factor on attitude scores.

Ali, Mustaque, Shah and Raheem (2017) explored the differences of attitude
towards Mathematics in male and female students. Sample of the study, 400
students (200 male and 200 female) were selected through simple random method.
The Scale of Mathematics Related Attitude (SOMRA) was used for measuring
attitude towards Mathematics. The analysis showed non-significant difference in

the attitude towards Mathematics of 10" grade male and female students.

Ajisuksumo and Sabutri (2017) conducted a study to find out the influence of

attitudes towards mathematics and meta-cognitive awareness on mathematics
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achievement of high school students. The respondents of this study were 103
students of a senior high school in Tangerang, Indonesia. Attitudes towards
Mathematics Inventory (ATMI) was used to measure students’ attitudes towards
mathematics, and Meta-cognitive Awareness Inventory (MAI) was used to measure
meta-cognitive ability, whereas mathematics achievement was measured from the
value obtained in the school report cards of the semester when the research was
being conducted. The results revealed that attitudes towards mathematics and
students’ mathematics achievement were significantly correlated. No significant
correlations were shown between meta-cognitive skills and mathematics
achievement, as well as between attitude towards mathematics and meta-cognitive
skills. It was also shown that the attitude towards mathematics contributes to the
model, but not the meta-cognitive skills. There was no significant gender difference

found on mathematics achievement.

Altiner, Gokubulut, Yorulmaz and Onal (2017) investigated the relationship
between Pre-Service class teachers' Self-Efficacy in Mathematical Literacy and their
Attitude towards Mathematics. = The sample of the study was 274 pre-service
teachers who were determined purposefully. The finding indicates that the teachers’
self-efficacy in mathematical literacy and their attitude towards mathematics are
related at a medium level. There was a significant difference in self-efficacy in
mathematical literacy and attitude towards mathematics with respect to grade level,

but no significant difference was found in the case of gender and academic average.

Ardana, Sariyasa and Murni (2017) conducted a study about the assistance of

Geogebra discovery learning model for problem solving ability and attitude towards



Review 46

mathematics. Quasi experimental and post-test only control group design was used
in this study. The participants in the study were 181 students. The results of the
study show that the utilization of GeoGebra in discovery learning can lead to better
problem solving and attitude towards mathematics. The presentation of problems
using Geogebra can assist students in identifying and solving problems and
attracting students' interest because Geogebra provides an immediate response
process to students. The results of the research also revealed that the utilization of
Geogebra in the discovery learning can be applied in learning and teaching wider

subject matter.

Ayob and Yasin (2017) studied the various factors that affect the attitude
towards mathematics, including factors related to opportunity to learn. The results
showed that attitude towards mathematics is influenced by three key factors of
opportunity to learn, that are content coverage, teaching practice and teaching

quality.

Carrol, Hourigan and Leavy (2017) studied the entry-level mathematics
attitude of pre-service primary teachers entering an initial teacher education (ITE)
programme. Attitudes of 360 pre-service primary teachers were compared to 419
pre-service teachers entering the same college of education almost one decade later.
The latter experienced reform school mathematics curricula compared to the earlier
group who experienced traditional curricula. Attitude was measured by
administering Aiken’s Revised Mathematics Attitude Scale. The results indicated

that pre-service teachers have positive attitudes on entry to ITE. The earlier cohort
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demonstrated greater Enjoyment of Mathematics while the latter cohort exhibited

higher scores on the value of Mathematics scale.

Celik (2017) conducted a study about pre-school teachers’ attitude towards
mathematics and mathematical development among 6-year-old pre-school pupils.
The sample of the study was 30 teachers working with 6 years old students and their
120 students of public kindergartens and independent pre- school classrooms in
Erzurum City. Attitude towards mathematics education were measured using the
“Pre-school Teachers’ Attitudes towards FEarly Mathematics Education
Determination Tool” and the quantity levels of development of mathematics in
children were measured using the tool Progress in the test of mathematics at grade
6. Results revealed that there was a positive and significant relationship between the
preschool teachers’ attitudes towards mathematics and the mathematics development

in 6-year-old preschool children.

Elci (2017) studied the students’ attitudes towards mathematics. The study
was conducted on high school students from Turkey through quantitative and
qualitative methods. The data was collected through the scales named Mathematics
Attitude Scale (MAS) and Mathematics Teachers’ Approaches Questionnaire
(MTAQ) and the semi-structured interviews. The MAS was used to determine the
students’ attitude towards mathematics and the MTAQ was used to assign
mathematics teachers’ activities and approaches in their lessons. The study was
conducted on 450 students (253 female and 197 male) and the interviews were
carried out with the 25 students chosen from the sample. The study showed that the

students’ attitude towards mathematics differed by gender, field, and mathematics
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score but not by grade and the teachers’ approaches and activities influenced the

students’ attitude towards mathematics in some aspects.

Karjanto (2017) investigated the attitude toward mathematics among the
students enrolled in the foundation programme at Nazarbayev University. There
were 55 males, 53 females, 73 Mathematical-Physics (MP), 22 Biology-Chemistry
(BC) and 13 International Relations-Economics (IRE) students. The study found that
they possessed a positive attitude toward mathematics, with mean and standard
deviation 3.999 and 0.531 out of five, respectively. Study found that there was a
positive correlation between previous high achievement in mathematics and

favourable attitude towards it.

Purbonongsih and Vionita (2017) conducted a classroom action research for
Improving the Attitude Towards Mathematics Learning with problem posing
approach in Class VI . The sample of research was all of the students of grade VIII
which consist of 32 students. This research had been held on two periods, first
period being about 3 times meeting, and second period about 4 times meeting. The
instrument of this research was the learning observation’s guidance using problem
posing approach. Alternative test had been used to measure cognitive competence,
and questionnaire was also used to measure the students’ behaviour in mathematics
learning process. The result of research revealed that the students’ behaviour has
been improving after using problem posing approach. It was showed by the
behaviour’s criteria of students that had increasing result from the average in first
period to high in second period. Furthermore, the percentage of test result was also

improved from 68.75 percentage in first period to 78,13 percentage in second
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period. On the other hand, the implementation of learning observation by using
problem posing approach has also improved teachers' achievement and it showed by
the average percentage of teacher’s achievement in first period is 89.2 percentage
and student’s achievement 85.8 percentage. These results got an increase in second
period for both teacher and students’ achievement which are 94.4 percentage and
91.11 percentage. According to the results, it was found that the students’ behavior
towards mathematics learning process in class VIII had been improving by using

problem posing approach.

Tisiatsos, Katmada and Mavridis (2017) examined the effects of use of an
on-line flexible educational game on students’ attitude towards mathematics as
compared to the conventional method of solving mathematical problems. The study
assessed the learning effectiveness of the game and investigated potential gender
differences in the game’s effectiveness on changing students’ attitude. The
participants of the study were 79 students who were randomly assigned to a control
and treatment group. The game was configurable and it was used as a supplementary
teaching method. The intervention implemented 14 weeks and the data collection
was based on quantitative measures and interviews. The results of the study
indicated that the game approach was effective on improving students’ attitude
towards mathematics and that it also resulted in better learning outcomes in the
treatment group as compared to that of the control group. Also, it was revealed that
the gender of the students did not influence the positive effect of the game on
students’ attitude. The study suggests that the incorporation of flexible games into
the traditional teaching of mathematics could possibly bring beneficial effects in

learning.



Review 50

Veliappan and Muthulakshmi (2015) investigated the efficacy of an
interactive multi-media learning package for developing the attitude towards
Mathematics. After establishing the homogeneity associated to the students'
quarterly examination marks in Mathematics and the scores of the intelligence test,
they were divided into 21 learners in control group and 21 in experimental group.
The selected topics from the 9" standard Mathematics text book was taught through
conventional method to the sample selected for the control group whereas,
experimental group was given treatment through Interactive Multimedia Learning
Package developed by the investigator. The Inventory if Attitude towards
mathematics developed by the investigator was used to collect the data. Pre-test and
post-test were implemented to both groups before and after the treatment. The
results revealed that, a significant difference exists in the post test scores between

the control and experimental groups associated to the attitude towards mathematics.

Hurst and Cook (2014) in a study reported on a part of on-going research
into mathematics anxiety and competence of pre-service teachers. It uses two small
samples of pre-service teachers from different cohorts of a Bachelor of Education
course and attempted to identify factors that may help develop positive attitude
towards mathematics as they seek to develop their competency in mathematics. The
study identified that targeted professional learning and social constructivist teaching
were the key factors as well as the need to identify personal knowledge of

mathematics as a prelude to seeking to become a competent teacher.

Luliana (2013) conducted a study among pre-service primary school

teachers’ problem solving skills and their attitude towards mathematics. Students,
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who like Mathematics, who like to explain their solution to others and who don’t
like to solve more problems of the same type, have higher problem solving skills.
The results show the necessity of developing a positive attitude towards
Mathematics among pre-service primary school teachers. Also, it is important to use
teaching methods, which encourage collaboration, put the student in the situation of

explaining his/her solution, and require creativity from students.

Raju and Babu (2013) examined student teachers' attitude towards their
profession in Vizianagaram district of Andhra Pradesh. The study was conducted on
a sample of 437 student teachers among them 239 were male and 198 females.
Methodology wise, 143 were Mathematics, 48 Physical Sciences, 134 Biological
Sciences and 112 were Social Studies subject. The data was collected through
Teacher attitude scale. The collected data were analysed with mean, standard
deviation, and t-values for testing various hypotheses framed. The study found that
significant difference exists in attitude with respect to gender and the subjects of

study.

Kuranchie, Okyere and Mensah (2013) studied the role of attitude in learning
of Mathematics. The study was fashioned to extend the discussion to the influence
of teacher attitude on student attitude. The samples for the study were one hundred
students and four Mathematics teachers making a total of one hundred and four
respondents. The students were randomly selected while the teachers were
purposively sampled. Two sets of questionnaires were used to gather data from the
respondents after they had been validated and their reliability established. Students’

end of term examination scores were used as a measure of academic achievement.
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The study unveiled a significant relationship between teacher attitude and student
attitude toward Mathematics. It was also realised that teachers’ positive attitude
radiated confidence in students; hence it made them to develop a positive attitude
towards the learning of Mathematics. The results of the study were also consistent
with existing findings on the relationship between teacher attitude and students’

performance in Mathematics.

Akkaya and Memnun (2012) examined the attitude towards mathematics of
elementary school pre-service teachers. The study investigated the differences in
attitude among gender, grades and teaching fields. A total of 456 pre-service
teachers, who were studying in the Education Faculty of Abantizzet Baysal
University in Turkey, including 141 mathematics, 163 science and 152 elementary
school pre-service teachers participated in the research. In conclusion, it has been
understood that majority of the pre-service teachers have high level of positive
attitude towards mathematics, but some pre-service teachers’ attitudes need to be
developed. There is a significant difference between attitude towards mathematics of
sophomores and senior pre-service teachers and there is no significant difference
between female and male pre-service teachers in relation to their attitudes towards

mathematics.

Shah and Farook (2008) conducted a study regarding students’ success in
mathematics depends upon attitude towards mathematics. This study was based on
a survey of high school students about their attitude towards mathematics. 685
students was selected for the sample of the study with 379 male and 306 female

from 10th grade standard conveniently selected from 10 schools belongs to both
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private and public sector area. To examine the attitude of male and female students
towards mathematics at secondary school level ,a questionnaire was used to collect
the required data. Study concluded that there is no significant difference between
male and female students in attitude towards mathematics and success in

mathematics creates positive attitude towards mathematics.

Teaching performance

Floherty and Corcoran (2018) studied about the predictive factors of teaching
performance among 400 pre-service teacher trainees. Pre-service teachers’ prior
teaching performance, personality characteristics and previous academic
achievement were assessed as predictive factors of teacher performance. Results
indicate that there was no significant relationship was identified between personality
traits and the teaching performance . Also the study revealed that previous teaching
performance in addition to academic achievement scores emerged as significant

predictors of teaching performance.

Tammi, Koski and Santhi (2018) conducted a study about teaching, whether
it is a practical or research-based. This study analyses teacher training in Finland
from the teacher candidate's perspective. Cluster analysis divided the respondents
into five groups, and each cluster had a short textual description. Qualitative data
were included in the summary. Study identified that teacher students are not always
able to connect the theoretical parts of their studies with practice. It indicates that
Finnish teacher education has to resolve the demanding relationship between theory

and practice.
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Kalogeria & Psycharis (2017) explored the process of becoming a teacher
educator in the pedagogical use of digital access in mathematics teaching. The study
took place in the context of an in-service program during the trainees’ engagement
in their practicum fieldwork activities including the process observation, reflection,
design, implementation and reflection. The features of this context that facilitated
the trainees’ transition from the level of student teachers to the level of teacher
educator as well as the nature of the teacher trainees’ documentation work for

teachers.

Abas (2016) signified the field-based observation as a central part of pre-
service teacher education and crucial for implementing effective practicum of pre-
service teachers. He studied the perspectives of graduating pre-service teachers
regarding their difficulties related to administrative support, co-operating teachers,
student supervisors, students, peers, assigned tasks and learning environment during
their 17-hour field observation in selected private and public secondary schools. An
explanatory sequential mixed-methods research design was adopted utilizing survey
questionnaire, Focus Group Interviews, and Key Informant Interview. Quantitative
data were obtained from 136 respondents selected through stratified random
sampling using proportionate allocation while qualitative data were gathered from
10 pre-service teachers, 10 co-operating teachers, six student supervisors and two
school principals who were chosen purposively. Results of descriptive statistical
analysis served as basis for the design of qualitative interview and focus group
schedules which helped the researcher to “explain, or elaborate on the quantitative

results”. Findings of the study showed that pre-service teachers had over-all
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moderate difficulties during the field observation particularly on students, assigned

tasks and learning environment.

Piromsombat, Wongwanich and Suknaisith (2014) conducted a study to
develop teacher performance in educational measurements and evaluations through
self-monitoring strategies. Participants consists of 10 administrators and teachers.
Qualitative data was collected from informal interview schedule and a focus group.
The research was conducted in five steps for improving self-monitoring. The results
of this study revealed that the self-monitoring strategies reveal that teachers learnt
best from the concrete example in the report on test planning and preparation for the

Basic Education National test.

Hamid, Hassan and Ismail (2012) explored a teacher effectiveness model.
This model measured the teacher’s cognitive ability (skills of assessment and
evaluation, IT skills, and co-curricular knowledge) and the teacher’s personality or
interpersonal skills. The respondents were 2000 experienced teachers working in
Malaysia from different types of schools. Using structural equation model (SEM),
this study attempted to ascertain the validity of the structural model in which the
teacher’s cognitive abilities and personalities predict teacher’s performances. The
results found that a model is suitable to both cognitive abilities and personality
predicting classroom management. Good personality alone is insufficient in terms of

enhancing the teachers’ commitment, behavior and responsibilities

Maputol (2010) conducted a study to assesses the results of the hiring tests
given by the Ateneo de Davao High School to its teacher aspirants with their

teaching performance while hired. Data were collected according to: probationary
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teachers; teachers with education degree; teachers with non-education degree; male
probationary teachers and; female probationary teachers. The findings reveal that
teacher-candidates who are education graduates can perform better than non-
education graduates. The next studies may examine the correlates of results of
interviews and teaching demonstration on the candidates teaching performance

when hired.

Kogce, Yildiz, Bak and Aydin (2005) studied the mathematics teacher
educators’ beliefs about teacher role in teaching mathematics. Case study was
conducted as research method. An interview form developed by the researcher,
composed of open-ended and scenario type questions was used as the data collecting
tool. Interviews taking average 60 minutes were carried out with five academicians
from Karadeniz Technical University (KTU) during 2006-2007 academic year.
Study found that the participants’ beliefs about teacher role fairly comply with the

philosophical viewpoints of the new mathematics curriculum in Turkey.

Hill (2000) conducted a case study investigating the impact of a primary
mathematics method programme on pre-service primary teachers’ capacity, and
willingness to learn and teach mathematics for relational understanding. The
programme, a collaborative endeavour between primary schools and university
tutors, enables student teachers to practice in an on-going, integrated and consistent
manner what they are learning in theory, and to reflect on their experiences. The
findings from the questionnaire and interview data indicate that the weekly cycle of

theory, practice and reflection in which student teachers engage enhances their
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capacity, and provides an incentive for them to learn and teach mathematics for

relational understanding.

Self-learning Module

Halomoan, Dewi and Andriyani (2018) conducted a study to find out the
quality of lectures on mathematics learning strategy in Mathematics Department.
They developed a learning module of mathematics learning strategy based on
Higher Order Thinking Skill (HOTS) that can be used to improve mathematical
communication and self efficacy of mathematics education students. The prototype
module was experimented among 10 students as try out in the first phase and
administered on 31 Semester V students of mathematics education. The results of
the study indicated the module as good and effective among the large group and

have a good legibility value among the small group for their self efficacy.

Shamina (2018) developed and validated a classroom management
competency enhancement programme for prospective teachers at secondary level.
The investigator developed a classroom management competency enhanced
programme (CMCEP) and found that the effect of this package was significant to
improve the classroom management skills in managing instruction, maintaining

discipline and establishing inter personal relationship in the classroom activities.

Venkitesh, Savitha, Nagarajan and Devi (2018) studied the effectiveness of a
self-learning module in phonetic transcription of Tamil language for students of
speech-language pathology. A self-learning module with information on phonetic

transcription and sounds of Tamil was developed. Exercises for practicing
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transcription at the word and phrase levels were included in the module. Fifty
undergraduate students of Audiology and Speech-Language Pathology (ASLP), with
limited exposure to phonetic transcription, completed the self-learning module
individually. The efficacy of the self-learning module was evaluated through a
questionnaire, and a phonetic transcription task aimed at assessing the knowledge
and skill of transcription. The participants completed the questionnaire and
transcription task prior to and after completion of the self-learning module. The
findings indicated that post-learning scores on the questionnaire and phonetic
transcription task were significantly higher than pre-learning scores suggesting
improvement in knowledge and skill of transcription upon completion of the self-
learning module. They also found that the self-learning module is an acceptable and
effective method for learning phonetic transcription by undergraduate students of

ASLP.

Hurst (2016) investigated the systematic and effective training of teachers by
the use of inquiry techniques among sixty teacher educators. Flexible competency-
based learning modules were designed to change the elementary teacher trainees'
knowledge-skills in and attitude through inquiry teaching. The effectiveness of the
modules was compared in three classroom settings: individualized, group, and
control. The results were 1. There was a significant increase in the achievement of
students in both treatment groups ; 2. Significant gains in the treatment on attitude
towards inquiry teaching, 3. A significant decrease in treatment preference for a
directive teaching style, and 4. No significant differences between students'

knowledge, attitudes, and preferences in the two treatment groups.
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Jhonson and Celik (2015) explored pre-service teachers' perceptions of
movement education, the benefits they perceive from participating in a 12-week
movement education module in a course on play, and the module's effects on their
confidence and competence with regard to incorporating movement into a
curriculum. Findings reveal that the pre-service teachers achieved a deeper
understanding of movement education and appreciated the module as a worthwhile
professional growth experience. Specifically, they viewed the module as enabling
them to build a new understanding of movement, to express themselves physically,
to develop movement skills, to engage in social interactions, and to teach a variety
of subjects using movement education principles. The study demonstrated that the
module of this nature constitutes a useful educational tool for fostering the
professional development of pre service teachers with regard to their beliefs,

attitudes, and skills pertaining to movement education.

Jayanthi (2014) conducted a study that intend to find out the effectiveness of
Teaching Competency based Self-instructional Module of Giftedness. The
prospective teachers (35) who possess low level of knowledge on giftedness was
given with the Teaching competency based self-instructional module on giftedness
and investigator served as a facilitator. After a period of self-study their knowledge
and teaching competency at pre and post stage was assessed. The study evidenced

the need to provide training on giftedness to handle children with diverse needs

Albayrak and Unal (2011) in a quantitative study investigated the effect of
methods of teaching mathematics course on the elementary pre-service mathematics

teachers’ mathematics teaching efficacy beliefs in Turkey. Mathematics Teaching
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Efficacy Belief Instrument was administered to 172 junior elementary mathematics
education students as pre-test and post-test prior to and after the methods of teaching
mathematics course. The course was carried out through demonstrations, direct
instructions and classroom discussions during 14 weeks. Paired sample t-tests were
used to analyze the data and indicated that the methods of teaching mathematics
course significantly increased the pre-service teachers’ mathematics teaching

efficacy beliefs.

Yusof (2010) conducted a study in connection with the development and
design of a new alternative approach to teaching, which is referred to as a hybrid
teaching approach. This teaching approach was developed to meet the challenges
and academic needs of students learning technical subjects at polytechnic level in
Malaysia. It was intended to help students improve their learning and deepen their
understanding in learning the subjects matters. The HybCoMet Instructional
Module was designed as an alternative to the current teaching approaches which are
hereinafter referred as traditional approaches. The strategy is intended to help
students to learn in a meaningful way, by facilitating the assimilation of their
knowledge prior to transfer it into real world situation. The purpose of the teaching
module of HybCoMet Strategy was to encourage teachers to move away from the
current teaching approach by which students are facts and information.  The
strategy could be beneficial for teachers preparing a lesson and was more effective
at pointing teachers toward individual learning objectives. The designed
instructional module was helpful to contribute as a new pedagogical approach to the
representation of hybrid system for technical education needs at the polytechnics

level and supply as a comprehensive academic references.
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Nath (1998) developed a self-instructional module for the secondary school
biology teachers for their in-service training. The sample selected was 178 biology
teachers and he identified that such an instructional package is very useful to cater

the knowledge and to create positive attitude towards the subject.

Conclusion

The investigator reviewed studies with special focus on the selected area of
the study viz., Mathematics Content Knowledge, Attitude towards Mathematics,
teaching Performance and Self- Learning Module. An analysis of the studies in the
area of teacher education made the investigator to arrive at a conclusion that it is
relevant to study the mathematics content knowledge and pedagogical knowledge of
prospective teachers. Generally the studies in the area of MCK reveal that pre-
service teacher candidates are having insufficient content knowledge in

mathematics.

The studies related to Attitude towards Mathematics are no way different
from that of the MCK. Most of the studies highlighted the observation that positive
attitude of the teacher directly influences the attitude of students. The knowledge
and awareness with regard to the basics of the subject is a determinant factor in
deciding and influencing the attitude towards mathematics. Some of the studies
reached into a conclusion that improvised and innovative strategies play an
accelerating role to develop a positive attitude towards mathematics. Certain studies
focused on the very process of assessing and ascertaining the attitude of prospective

teachers as well as secondary school students towards mathematics.
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The number of studies with special focus on teaching performance is
relatively low. The studies identified in this area paid special attention to the
predictive factors, previous learning experience, scope of collaborative learning,
reflective classroom practices, role of theory as well as practice and methodology

and strategies of teaching in the creation of performance in teaching.

The investigator as a part of the review could come across with certain
studies in which the investigators attempted to develop certain self-learning module
in order to enhance and support the teaching performance. Irrespective of the size of
the group, it was found that the self-learning module could evolve significant and

positive changes among the students.

In this context, the investigator hope that the development of a self-learning
module is quite relevant and it is highly required to boost up the confidence level
and performance level among the target group in the context of teaching of
mathematics. Moreover, the investigator wished to take an attempt to examine the
effectiveness of the module in fostering performance in teaching mathematics

among prospective teachers at primary level.
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METHODOLOGY
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An account of the methodology of the present study is given in this chapter.
Methodology is the vital part of any research, as it guides the way to proceed. The
selection and application of suitable methods, procedures and techniques comes
under the purview of methodology. The present study is meant for developing a
Self-Learning Module (SLM) in Mathematics for the prospective teachers to
enhance performance in teaching mathematics. Methodology followed in the study

is described under the major headings viz.,

Design of the study

Variables

Obijectives

Participants of the study
Instruments used for the study
Data collection procedure

Statistical techniques used

Design of the Study

Present study focuses on the construction of a Self Learning Module (SLM)
and its validation. As an initial step a survey was done to know the extent of
Mathematics Content Knowledge and the nature of Attitude towards Mathematics
among D.Ed students. The constructed module was given to teacher educators of
various teacher training institutes and their ratings and comments on various aspects

of the module were consolidated.
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For finding out the effectiveness of the constructed SLM in improving the
performance in teaching mathematics, Quasi-experimental design was used. The

design can be represented as

Experimental 01 x 02

Control 03 04

Figure 1: Diagrammatic representation of the experimental design (Cohen, Manion,
& Morrison, 2007)

The dashed line separating the parallel rows in the diagram indicates that
the experimental and control groups have not been equated by randomization. Thus

the design selected for the study is the pre test-post test non-equivalent group design.

In the present study, two intact groups of students of DIET, Palakkad and
DIET, Malappuram districts of Kerala State were assigned as the experimental and
control groups respectively. Pre-tests on basic Mathematics, Attitude towards
Mathematics and Mathematics Aptitude were administered among both
experimental and control groups. Then the experimental group was provided with
the SLM, which is the treatment, whereas control group was not exposed to the

treatment.

On completion of the SLM by the prospective teachers in the experimental
group, post-tests on basic mathematics and Attitude towards mathematics were
administered for both groups. During their internship programme, teaching

performance of both experimental and control groups was assessed by the
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investigator through observation. The treatments given to the experimental and

control groups are presented as Figure 2 and Figure 3.

Experimental Group

Mathematics
Aptitude

Co-variate

Basic content
Knowledae

l

Attitude towards
Mathematics

Usual classroom
experience

Experience with
Self-learning module
(SLM) with
Digital form

Basic content
Knowledge

Attitude towards
Mathematics

Teaching Mathematics

Figure 2: Flowchart on experimentation (Experimental Group)
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Control Group

Basic content
Knowledae

Mathematics :
Aptitude — Attitude towards

Mathematics

Co-variate

Usual classroom
experience

Basic content
—> Knowledae

Attitude towards
Mathematics

Teaching Mathematics

Figure 3: Flowchart on Experimentation (Control Group)

Variables

Variables can be defined as the conditions or characteristics in which the
experimenter manipulates, controls, or observes. In this study, there are two types
of variables, viz., dependent and independent variables. Independent variables can
be defined as the conditions or characteristics in which the experimenter
manipulates or controls in  her or his attempt to ascertain their relationship to the

observed phenomena. The dependent variables are —“the conditions or
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characteristics that appear, disappear or change as the experimenter introduces,

removes or changes independent variables” (Best & Kahn, 1996).

In an experiment, the treatment variables are the independent variables that
the researcher manipulates in order to determine their effect on the dependent
variables. A treatment variable has at least two levels, or categories. In the present
study the treatment variable is the type of training for D.Ed students with two levels
as implementation of the developed SLM on Mathematics together with the usual
D.Ed programme for the experimental group and the usual D.Ed programme without
the SLM for the control group. Teaching performance is a combination of cognitive,
affective and skill parts and content knowledge, attitudes and teaching skills are the
components of teaching performance (Gage, 1963). Thus the dependent variables in
the present study are mathematics content knowledge, attitude towards mathematics
and teaching mathematics which altogether is termed as performance in teaching

mathematics.

In an experiment, there will be some variables that co-vary with dependent
variable, but not related to the independent variable. These variables are the co-
variates which can be controlled statistically. In the present study, the investigator

has taken mathematics aptitude as the co-variate.

Mathematics aptitude is the basic ability to learn mathematics and it will
surely determine the outcome variable, performance in teaching mathematics which
includes mathematics content knowledge, attitude towards mathematics and
teaching mathematics. It is not practicable to control mathematics aptitude

physically, but its influence can be controlled statistically by using ANCOVA.



Methodology 68

Objectives of the Study

The major objective of the study is to develop a self-learning module (SLM)
that is capable of enhancing the performance in teaching mathematics of prospective

teachers at primary level.

The minor objectives set for the study are related to the establishment of
need of such a module and its effectiveness to bring changes in Mathematics content
Knowledge, Attitude towards Mathematics and Teaching Mathematics of

prospective teachers. The following are the minor objectives set for the study.

1. To find out the extent of
a) Mathematics Content Knowledge
b) Attitude towards Mathematics
c) Mathematics Aptitude among prospective teachers at primary level.
2. To compare the pre-test mean scores between control and experimental

groups on

a) Mathematics Content Knowledge
b) Attitude towards Mathematics

c) Mathematics Aptitude

3. To compare the pre-test and post-test mean scores of prospective teachers of
both control and experimental groups on
a) Mathematics Content Knowledge

b) Attitude towards Mathematics
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4. To compare the Post- test mean scores of prospective teachers of control and
experimental groups on
a) Mathematics Content Knowledge
b) Attitude towards Mathematics .

5. To compare the mean gain scores of prospective teachers of control and
experimental groups on
a) Mathematics Content Knowledge
b) Attitude towards Mathematics

6. To compare the mean score on Teaching Mathematics of prospective teachers
of control and experimental groups

7. To test the influence of SLM on
a) Mathematics Content Knowledge
b) Attitude towards Mathematics
c) The scores on Teaching Mathematics of prospective teachers when

Mathematics Aptitude is taken as a co-variate..

8. To find out the effect size of the developed self-learning module on

Mathematics Content Knowledge, Attitude towards Mathematics and the

score on Teaching Mathematics of prospective teachers at primary level

Participants

In order to know the level of MCK and Attitude towards mathematics as well
as to find out the weakest content area, a survey was conducted on a sample of 100
D.Ed students selected using stratified sampling technique from four districts of

Kerala state, viz., Thrissur, Palakkad, Malappuram and Kozhikode, the strata being
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considered as the locale and type of management. The sample was selected from the
central part of Kerala state, because a wide sample cannot be covered within the
time limit as the data is to be collected in the first week after admission to the D.Ed.

course. The details of the sample are given as Appendix A.

The developed module is intended to enhance performance in teaching
Mathematics of prospective teachers at primary level in Kerala. Hence the module
was validated by applying it to an intact group of 40 prospective teachers at primary
level of DIET Palakkad treated as the experimental group who used the SLM
together with the regular pre-service teacher education programme and 40
prospective teachers from DIET Malappuram as control group who have undergone
regular pre-service teacher education programme at primary level. Details of the

participants included in the experiment are given as Figure 4.

[ Participants (80) ]

\ 4

A 4
[ Experimental group (40) ] Control group(40) ]

.

l ¢ \ 4 A\ 4
{ Male (5) } { Female(35) } Male (0) } [ Female (40) }

-

Figure 4: Details of Participants of the study

In order to get rated on different aspects of the developed module, a rating
scale was administered on a sample of 16 teacher educators of 9 institutes, one DIET

and 8 Teacher Education Institutions.
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Thus the participants of the study include 100 prospective teachers for
survey, 80 for experiment (among which 40 belong to control group and 40 to

experimental group) and 16 teacher educators.

Instruments used for the study

Following instruments were used for the study:

1. Scale of attitude towards Mathematics. (Saheedali &Vijayakumari, 2013)
2. Test of Mathematics Aptitude (Malini &Sumangala, 1996)
3. Test on Mathematics content Knowledge at primary level (Saheedali

&Vijayakumari, 2013)

4. Observation Schedule for assessing teaching performance of prospective
teachers

5. Self-learning module in Mathematics.

6. Rating scale to rate different aspects of the module

Each instrument is described below.

Scale of Attitude towards Mathematics

To measure attitude towards mathematics of the prospective teachers, the
investigator along with the supervising teacher developed a scale on Attitude
towards mathematics. This tool is a five-point Likert-type attitude scale, having
positive and negative statements. After reviewing the studies related to attitude
towards mathematics, the investigator identified eight dimensions of Attitude

towards Mathematics which are given below.



Methodology 72

1. Value of learning Mathematics

2. Practicality of Mathematics in life

3. Anxiety and motivation in Mathematics

4. Attitude towards teachers of Mathematics
5. Use of Mathematics to learn other subjects.
6. Attitude towards Mathematicians

7. Universalisation of Mathematics

8. Aaesthetics of Mathematics

Value of learning mathematics

Mathematics is regarded as the mother of all sciences. If students are to
function effectively in this era of rapid technological advancement and
globalization, they must be mathematically literate. Those who understand and can
do mathematics have significantly enhanced opportunities and options that will open

doors to productivity.

The Kothari Commission (1964-66) emphasized the significance of

mathematics in the school curriculum by stating

One of the outstanding characteristics of scientific culture is quantification.
The advent of automation and cybernetics, in this century, marks the
beginning of the scientific industrial revolution and makes it all the more
imperative to devote special attention to the study of mathematics. Proper

foundation to the knowledge of the subject should be laid in the school.
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In the words of Young (1971)

Mathematics is the only subject that encourages and develops logical
thinking. It enables the student to discriminate between essential and non-
essentials. It helps them to sift facts, to draw conclusions tersely and without
ambiguity and that is the subject by which they may learn what is meant by

rigid reasoning.

Therefore, Knowledge of mathematics is very essential for training rational,

trust worthy and useful citizens in a democratic society.

So, the investigator has included the above area in the scale.

Example: ®emlmuooad(@o aldlajaidsscRoell ¢msom af)s)a|aoem

(Mathematics learning helps in earning a job).
Practicality of mathematics in life

Mathematics is a subject which plays a vital role in every ones life. It has
many practical applications and is needed at every stage of life. People can get along
even without their mother tongue but not without mathematical calculations. A
person belonging to any class of society whether wealthy or poor, has to use the
knowledge of mathematics in one form or the other. Hence attitude on this aspect

was also included in the scale.

Example: moy=210o0]cd  (aIC@IRMOS1OHaMMmSSO  O&HN6M 6008

Semes aloleeym®. (I learn Mathematics because of its Practical value).
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Anxiety and motivation in mathematics

Mathematics anxiety and motivation are two important student related
factors that affect learning of mathematics. Mathematics anxiety is a negative
feeling to mathematics learning process. It is a feeling of tension, apprehension, or
fear that interfere mathematics performance. Motivation in Mathematics is positive

factor that makes the learner work hard to achieve the goals.

Example: #:6m@6alcleeom agmes @orialoymosny

(I am interested in learning Mathematics).

Attitude towards teacher of Mathematics

Attitude towards Mathematics teachers is a part of Attitude towards

Mathematics and hence is included as a component in the scale.

Example: wem@woomii@ @peEDOals@ G006

(Mathematics teachers are great persons).

Use of Mathematics to learn other subjects

After understanding the basic concept of mathematics, students need to
correlate the important concepts of mathematics with other subjects, so as to
understand other subjects easily and establish relationship. Mathematical knowledge
plays a crucial role in understanding the contents of other subjects. Thus, this area is

included in the scale.



Methodology 75

Example: ag)aflat@esned alolee)yalond neml@o muano@leeam)

(Mathematics helps to learn other subjects).
Attitude towards Mathematicians

Attitude towards mathematicians is positively correlated with the attitude

towards the subject. So, this component is included in the scale.

Example: wemlowomi@=emoies =1alaldl@o wemldo alClee)om  &)5)e
8168 @REIG(~IOMM®)EMRBIE)M).

(Biography of Mathematicians brings motivation to learn mathematics

among pupils)

Initially 63 statements based on the above dimensions were written by the
investigator. These items were undergone scrutiny by the supervising teacher and
other experts in the field. The items of the scale were edited as per the correction
suggested by the experts resulting in a draft scale of 40 items among which 12 are
negatively stated and 28 are positively stated. Then conducted a try-out among 12
prospective teachers and modified the items according to their opinion and difficulty

to understand the item. The draft scale is given as Appendix B.
Pilot testing

The draft scale was administered on a sample of 200 prospective teachers
from four institutes of teacher education. The sample was selected using stratified
sampling technique in which type of management and locality of the institutes was

considered. While administering the tool, proper instruction was given about the
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procedure of responding to the items and after completion of responding by the
prospective teachers, response sheets were collected back and scored according to

the scoring procedure.

Item analysis

The response sheets were arranged in the order of magnitude and upper 27
percentage and lower 27 percentage were separated as high and low group
respectively. Mean and standard deviation for each item was calculated and critical
ratio for each item was estimated for testing the significance of mean difference

between the two groups for each item.

Items with t-value greater than 1.96 were selected for the final scale. Table 1

contains details of the item analysis for the scale of Attitude towards Mathematics.
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Mean, S.D and t- value of items of Scale of Attitude towards Mathematics

Item Group N Mean SD t-value Item Group N Mean SD t-value
Loigh s a0 s 97 2 g si gas 05 254
2 Lo o aas s O 2 el %% or sww

o ot e 12 m fow B % T s
ol R BB e L AT
R R R
S igh s aa 6 M B g 4 gey sop 236
P B D B e g o 49
® pigh s 4m ms O® B g ooi ges 05 259
Ol o are s 4% Pl s 4s e 25
o LoV R ey Lo S 480
WL I e g LS A ES g
2 g s 4z e 3BV R g i 474 s 267
13 [ S ano sy 440 % Lel 5 3% T 2
L B A e g Lo AR TS
sl B 0% D g g L 4w g,
S B R
T pigh 54 ase se “1% I g 4 475 spp 23697
1 pigh s et see 27 ¥ g 54 qme usi 307
o Lo B AT TS s g Lo %40 480 g
0l 54 a5y da 2% b % Gh gy o

* denotes items selected for the final scale.
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Rejecting items with critical ratio less than 1.96 resulted in a final scale of 32
items. There are 9 items which are negatively worded and 23 items positively

worded. The final scale is appended as Appendix C.

Scoring Procedure

Each statement in the scale has five possible responses viz., Strongly Agree,
Agree, Undecided, Disagree and Strongly Disagree. The responses to each item has
to be scored as 5, 4, 3, 2, and 1 respectively for responses Strongly Agree, Agree,
Undecided, Disagree and Strongly Disagree for a positively stated item. The scoring
is in the reverse order for a negative statement. The total score for an individual
stands for his score on Attitude towards Mathematics. Thus, the maximum score on

the scale is 160 and minimum is 32.

Reliability

Reliability coefficient of the scale was ensured by calculating Cronbach
alpha coefficient. Cronbach alpha coefficient obtained is 0.78. The test-retest
method was also used for finding the reliability of the scale. The developed scale
was administered on a sample of 30 students for the first time and the same scale
was administered after three weeks to the same students. The correlation coefficient
was calculated for the two sets of scores. The obtained value is .887. Thus the

instrument can be considered as a reliable one.

Validity

The scale has face validity as these items seem to measure attitude towards

mathematics. The criterion related validity was also ensured empirically by
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correlating the scores on the developed scale on Attitude towards Mathematics with
the scores on the scale of Attitude towards Mathematics developed by Sumangala
and Sunny (1987). For this, both the scales were administered on a sample of 30
D.Ed students. After scoring the responses, correlation between the two sets of
scores was calculated. The Correlation coefficient obtained is 0.84. Hence the scale

is valid to measure Attitude towards Mathematics.

Test of Mathematics Aptitude (Sumangala & Malini, 1996)

This test is used to measure Mathematics Aptitude of Prospective teachers.
The test includes five sub tests on Numerical Aptitude, Numerical Reasoning,
Ability to use symbols, Spatial ability and Abstract Reasoning. The details are given

as Table 2.

Table 2
Components of test of Mathematics Aptitude

SI.LNo Name of Sub Test Number of questions  Allotted time(Minutes)
1 Numerical Aptitude 25 25
2 Numerical Reasoning 12 10
3 Ability to use symbols 5 5
4 Spatial Ability 9 8
5  Abstract Reasoning 16 10
Total 67 58

Each subtest of the test of Mathematics Aptitude is described below.



Methodology 80

Test 1: Numerical Ability

The test of Numerical Ability is intended to measure the quickness and
accuracy in simple arithmetic calculations. This part contains 25 items and takes 25

minutes to complete.

Example: (0.25+5) x5-0.05 =.......ccccevvvrvrnrne

A.0.15 B.0.25 C.0.2 D.0.05

Test 2: Numerical (Mathematical) Reasoning

Test of Numerical (Mathematical) reasoning is intended to test the reasoning
power of students in doing mathematical verbal problems. It includes clear
understanding of the problems, processing the data mentally and then reaching at the

solution. This part contains 12 items and allotted 10 minutes to complete.

Example: If X(X-Y)=0, then which of the following is the correct conclusion?

A.X=0 B.X=0 or Y=0 C.X=Y D.X=0and Y=0

Test 3. Test of Ability to use symbols

Test of ability to use symbols is intended to test the ability of students in
comprehending mathematical symbols with ease and accuracy. This part contains 5

items and takes 5 minutes to complete.

Example: If * denotes the division, + denotes multiplication, then

(18 * 6)+(24*2)+12=7
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Test 4: Spatial Ability

The test of spatial ability measures the pupils ability to visualize geometric
patterns in space and then arriving at the solutions. This part contains 9 items and is

to be completed within 8 minutes.

Example: How many triangles are there in the following picture?

Al10 BS Cl1l2 DJ9
Test 5. Test of Abstract Reasoning

Test of Abstract Reasoning involves three types of test items, viz., analogy,
series, and classification. Students have to use their reasoning rather than rote
memory or associations. This sub-test contains 16 items and is to be answered

within 10 minutes.

Example:

|
!

<
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Scoring procedures

As all the items are of objective type, the scoring scheme is to give 1 score to
the correct answer and O score for the incorrect answer. The maximum score

obtainable for the test is 67 and the time allotted is 58 minutes.
Reliability

The test-retest reliability coefficient of the total test is 0.72 (N=40). Alpha
Coefficient of reliability is 0.68 (N=100). Hence the test can be considered as a

reliable one.
Validity

The criterion-related validity coefficient (against school score in
Mathematics) is 0.65 which is established on a sample of 40 standard nine students.

Hence the test is valid to measure Mathematics Aptitude of students.
A copy of the test is given as Appendix D.
Test on Mathematics Content Knowledge at primary level

The mathematics content knowledge of prospective teachers was measured
through a test on basics of mathematics constructed in the format of an achievement

test. The stages of development of the test are described below.
Planning

A test of 100 items on the basics of Arithmetic, Algebra and Geometry (upto
7™ standard) for one hour duration was planned for the purpose. Objective type

questions are expected to be included in the test.
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Designing

The content to be included was finalized by analyzing the mathematical
portions of Kerala syllabus from standard 3 to standard 7. Then weightage to
objectives, content, form of questions and difficulty level were fixed. The details are

given in table 3 to Table 6.

Table 3
Weightage to objectives

SI No Obijectives Score Percentage
1 Knowledge 27 27
2 Understanding 52 52
3 Application 21 21
Total 100 100
Table 4

Weightage to Content

SI1.No Content Score Percentage
1 Algebra 6 6
2 Arithmetic 66 66
3 Geometry 28 28

Total 100 100




Table 5
Weightage to form of questions
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Type of Objective

Number of

Sl no Questions questions Score Percentage
1 Multiple choice 94 94 94
2 Completion 06 06 06
Total 100 100 100
Table 6
Weightage to Difficulty level
SINo Difficulty Level Score Percentage
1 Easy 11 11
2 Average 67 67
3 Difficult 22 22
Total 100 100
Blue Print

A blue print was made based on the basis of design of the test which is given

in the Table 7.
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Table 7

Blueprint of the test on Mathematics Content Knowledge at primary level

Objectives ~ Knowledge Understanding Application Grand Total

Content MC C MC C MC C MC C
Algebra 1(2) 1(3) 1(1) 1(6)
Arithmetic  1(16) 1(38) 1(12) 1(66)
Geometry  1(5) 1(4)  1(9) 12)  1(8) 1(22)  1(6)
Total 1(23) 1(4) 1(50) 1(2)  1(21) 1(94)  1(6)
Grant Total 27 52 21 100

(Note: MC: Multiple Choice , C: completion type, The Number outside the
parenthesis indicates the score and the number inside it indicates the number of
questions.

Writing the Items

The areas included are arithmetic, geometry and algebra. The topics included
under Arithmetic are numbers, fractions, percentage, decimal numbers and ratio &
proportion, geometry and algebra. As per the requirements in the blueprint, items
were written.  These items were undergone scrutiny by experts in Mathematics
education and corrections were made as per their suggestions. These items were
arranged in the order of difficulty. Multiple choice and completion type questions

were included.

Try out

The draft test was administered on a sample of 110 prospective teachers
selected through stratified sampling technique. After responding (duration of 1 hour)

the response sheets were collected back and scored. For this, a correct answer was
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given 1 score and a wrong one zero. Total score for each response sheet was

calculated.

Item Analysis

For the purpose of ensuring the quality of items, item analysis was done by
calculating difficulty index and discrimination power. For this, the response sheets
were arranged in the ascending order and the top 27 Percentage (30) and lower 27
percentage (30) were separated. Difficulty index and discriminating power of each

item was calculated using the formulae,

Where U is the number of correct responses in the upper group, L is the number of

correct responses in the lower group and N=30.

An item with low difficulty index is a difficult item and an item with high
difficulty index is an easy one. Iltems with high discriminating power are better
items. As per the design, 11 items are easy and 22 items are difficult. Items with
difficulty index less than or equal to .45 was considered as difficult items and that
above .6 as easy items. It was found that all the 100 items have discrimination power

greater than .4. The details of item analysis are given in table 8.
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Difficulty index and Discrimination power of the items in the draft test
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ltemNo. U L DI DP ItemNo. U L DI DP ItemNo. U L DI DP ItemNo. U L DI DP
1* 28 9 062 0.63 26* 5 1 0.50 048 51* 15 12 058 0.57 76* 18 12 052 097
2* 26 5 0.52 0.7 27* 29 10 065 0.63 52* 28 6 057 0.73 7 28 2 0.5 0.87
3* 29 5 0.57 0.8 28* 30 7 062 0.77 53* 28 2 0.5 0.87 78* 26 4 0.5 0.73
4* 25 10 0.58 0.5 29* 28 11 0.60 0.57 54* 26 4 0.5 0.73 79* 17 2 052  0.60
5* 26 9 058 057 30* 29 9 0.63  0.67 55* 26 5 0.52 0.7 80* 15 6 0.50 048
6* 27 4 052  0.77 31* 28 4 0.60 0.56 56* 28 2 0.5 0.87 81* 15 2 045 051
7* 18 1 032 057 32* 30 6 0.6 0.8 57* 26 4 0.5 0.73 82* 19 7 0.46  0.47
8* 26 4 0.5 0.73 33* 30 1 052 097 58* 20 7 052  0.60 83* 20 10 044 050
9* 27 4 0.53 0.8 34* 11 1 0.54 048 59* 28 2 0.5 0.87 84* 22 0 037 0.73
10* 15 12 058  0.57 35* 28 4 0.53 0.8 60* 14 6 0.62 048 85* 28 6 057 0.73
11* 28 6 057 0.73 36* 12 2 054 071 61* 29 10 062 048 86* 25 5 058 057
12* 22 12 037 0.73 37* 27 5 045 0.83 62* 10 1 0.68 044 87* 2 7 057 0.73
13* 28 10 0.63 0.6 38* 17 5 052 053 63* 19 7 0.43 0.4 88* 19 7 0.43 0.4
14* 25 10 045 0.83 39* 19 7 0.43 0.4 64* 15 12 058 0.57 89* 15 12 058  0.57
15* 28 2 05 0.87 40* 21 2 051 0583 65* 28 6 057 0.73 90* 28 6 057 0.73
16* 16 5 041 054 41* 18 1 046 052 66* 15 5 045 0.83 91* 21 7 0.58  0.57
17* 26 4 0.5 0.73 42* 20 1 0.44 0.5 67* 29 5 0.57 0.8 92* 14 4 052 097
18* 22 10 037 0.73 43* 14 3 052 0.60 68* 25 10 0.58 0.5 93* 28 6 057 0.73
19* 26 9 058 057 44* 25 12 050 048 69* 15 12 058 0.57 94* 28 2 0.5 0.87
20* 4 1 041 057 45* 19 7 0.43 0.4 70* 26 4 0.5 0.73 95* 22 3 0.47 0.5
21* 19 7 0.53 0.8 46* 21 2 0.38 0.63 71* 28 6 057 0.73 96* 15 12 057 0.73
22* 9 1 041 044 47* 23 5 052 097 72* 14 7 052 0.60 97* 24 12 045 048
23* 14 1 038 0.63 48* 28 2 0.5 0.87 73* 21 1 0.62 048 98* 22 5 051 047
24* 20 11 0.495 0.65 49* 29 10 065 0.63 74* 12 10 050 0.48 99* 19 7 0.43 0.4
25* 10 5 052 0.60 50* 26 4 0.5 0.73 75* 15 12 058 0.57 100* 19 7 0.43 0.4

* denotes items selected for final test
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Final Test

All the items in the draft test were found to be having sufficient item
qualities. Thus the final test includes 100 items among which 94 are multiple choice
questions and 6 are completion type. Question wise analysis was done to have an

evaluation of the test developed and is given as table 9.

Table 9
Question wise Analysis of test on Mathematics Content Knowledge

Type of

Qn. No questions Obijective Content area Difficulty level

1 MC Knowledge Arithmetic Easy

2 MC understanding Arithmetic Average
3 MC understanding Arithmetic Average
4 MC Application Arithmetic Average
5 MC understanding Arithmetic Average
6 MC Application Arithmetic Average
7 MC Application Arithmetic difficult
8 MC Application Arithmetic average
9 MC Application Algebra Average
10 MC Understanding Arithmetic Average
11 MC Understanding Arithmetic Average
12 MC Understanding Arithmetic Difficult
13 MC Understanding Geometry Easy

14 MC Understanding Arithmetic Difficult
15 MC Understanding Arithmetic Average
16 MC Application Arithmetic Difficult
17 MC Understanding Geometry Average
18 MC Understanding Geometry Difficult
19 MC Understanding Geometry Average
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Qn. No qzzgf;g:s Objective Content area Difficulty level
20 MC Understanding Geometry Difficult
21 MC Understanding Arithmetic Average
22 MC Understanding Arithmetic Difficult
23 MC Application Geometry Difficult
24 MC Understanding Algebra Average
25 MC Understanding Arithmetic Average
26 Completion Knowledge Geometry Average
27 Completion Knowledge Geometry Easy
28 Completion Knowledge Geometry Easy
29 Completion Knowledge Arithmetic Average
30 MC Knowledge Arithmetic Easy
31 MC Understanding Arithmetic Average
32 MC Understanding Arithmetic Average
33 MC Understanding Arithmetic Average
34 Completion  Understanding Geometry Average
35 Completion  Understanding Geometry Average
36 MC Understanding Algebra Average
37 MC Application Arithmetic Difficult
38 MC Application Arithmetic Average
39 MC Understanding Arithmetic Difficult
40 MC Application Arithmetic Average
41 MC Application Arithmetic Average
42 MC Application Geometry Difficult
43 MC Understanding Geometry Average
44 MC Application Geometry Average
45 MC Application Geometry Difficult
46 MC Application Geometry Difficult
47 MC Understanding Arithmetic Average
48 MC Understanding Arithmetic Average



Methodology 90

Qn. No qzzgf;g:s Objective Content area Difficulty level
49 MC Knowledge Arithmetic Easy
50 MC Understanding Arithmetic Average
51 MC Application Arithmetic Average
52 MC Understanding Arithmetic Average
53 MC Understanding Arithmetic Average
54 MC Understanding Arithmetic Average
55 MC Understanding Arithmetic Average
56 MC Understanding Geometry Average
57 MC Understanding Geometry Average
58 MC Understanding Geometry Average
59 MC Understanding Geometry Average
60 MC Understanding Geometry Easy
61 MC Knowledge Arithmetic Easy
62 MC Knowledge Arithmetic Easy
63 MC Application Arithmetic Difficult
64 MC Knowledge Arithmetic Average
65 MC Knowledge Arithmetic Average
66 MC Understanding Arithmetic Difficult
67 MC Knowledge Arithmetic Average
68 MC Knowledge Geometry Average
69 MC Knowledge Algebra Average
70 MC Knowledge Arithmetic Average
71 MC Knowledge Arithmetic Easy
72 MC Knowledge Arithmetic Average
73 MC Knowledge Arithmetic Easy
74 MC Understanding Arithmetic Average
75 MC Understanding Arithmetic Average
76 MC Understanding Arithmetic Average
77 MC Knowledge Arithmetic Average
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Qn. No qzzgf;g:s Objective Content area Difficulty level
78 MC Understanding Algebra Average
79 MC Understanding Arithmetic Average
80 MC Understanding Arithmetic Average
81 MC Understanding Arithmetic Difficult
82 MC Application Geometry Average
83 MC Application Geometry Difficult
84 MC Understanding Algebra Difficult
85 MC Understanding Geometry Average
86 MC Knowledge Geometry Average
87 MC Knowledge Geometry Average
88 MC Understanding Geometry Difficult
89 MC Understanding Geometry Average
90 MC Application Arithmetic Average
91 MC Application Arithmetic Average
92 MC Knowledge Algebra Average
93 MC Knowledge Algebra Average
94 MC Knowledge Algebra Average
95 MC Knowledge Arithmetic Average
96 MC Knowledge Arithmetic Average
97 MC Knowledge Algebra Difficult
98 MC Understanding Arithmetic Average
99 MC Understanding Geometry Difficult

100 MC Application Geometry Difficult

The Final test together with scoring key is given in Appendix E.
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Scoring procedure

A score of 1 is given for correct response and zero for a wrong one. Thus the

maximum score obtainable in the test is 100 and the minimum is zero.

Reliability of the test

Reliability of the test was calculated using Split half method. For this the
response sheets of 50 students were selected randomly and the answer sheets were
scored and the scores obtained for the items having odd and even number was
grouped separately. Then the coefficient of correlation of the two sets of scores was
found using Pearson’s product moment coefficient of correlation. The coefficient of
correlation obtained is 0.54, which is the reliability coefficient of the half test. The
reliability coefficient of the whole test was calculated using Spearman — Brown
prophecy formula (Garrette, 2007) and the value obtained is 0.70, which shows that

the test possesses high reliability.

Validity

Content validity of the test was achieved by logical analysis of the content in
the prescribed text books for standard 3 to 7 of Kerala state. Also proper design and
blue print were prepared based on which items are prepared. Hence the test is valid

to measure Mathematics content knowledge.

Observation schedule for teaching Mathematics of prospective teachers

The teaching performance of the participants was observed and rated by the
investigator. For this, an observation schedule was used which was prepared by the

investigator.
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The schedule considered 6 areas of teaching. The details are given in

Table 10.

Table 10

Observation schedule for teaching Mathematics

SI.LNo Area

Items considered for assessment

1

Planning

Implementation of the
learning activities

Use of learning
strategies and TLMs

Evaluation

e Well-structured Pedagogic analysis
e suitable activities

e Teaching manual-structure

e Detailing of activities

o follow-up activities

e Test of previous knowledge

e Presentation of new content

e Activities according to student level and L.O
e Participation of students in activities

e consolidation of activities

e Effective use of methodology
effective group work

e useof BB

e useof ICT

e useofapt TLM

e Initiative to conduct the CE
e suitable questions

e considering portfolio

e suitable strategy

e Change in the learning process according to the
response of students
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SI.LNo Area Items considered for assessment

5 Learning Environment Freedom to ask doubts
e individual attention

e discipline

e Space management

e student friendly

6 Consolidation e Related to learning outcome
e Questions to understand student level
e Appropriate student responses
e Appropriate follow-up activities
e Time management

The rating is as 5, 4, 3, 2, 1 respectively to the performance of the

prospective teachers as per the number of criteria present in each area.

Scoring was done according to the specifications given under each item. At
each stage of classroom instruction, the observer has to provide appropriate scores
according to the performance of the teacher. In the planning stage, the score is to be

given by assessing the lesson plan prepared by the teacher for that particular class.

Reliability and Validity of the observation schedule.

Two Mathematics teacher educators observed the same class and assessed
the performance of 14 students using the observation schedule without consultation.
Then the scores obtained from the two observations of the 14 students were
correlated and the correlation coefficient obtained is .72. Hence the observation

schedule can be considered as having sufficient reliability and validity.
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Development of the Self learning Module.

To be a successful teacher, one needs to have mastery over both content and
methodology related to the classroom transaction. Content analysis of the text
books up to seventh standard revealed that the major branches of mathematics dealt
in these classes are arithmetic and geometry with a small representation of algebra.
The test on mathematics content knowledge was developed based on these areas
with due representation as in syllabi. The topics included in the test are Numbers,
Fractions, Percentage, Decimal numbers, Ratio & Proportion, Geometry and
Algebra. The percentage scores obtained by 100 D.Ed students in the initial survey

is given as table 11.

Table 11

Percentage of scores obtained by D.Ed students

Area No. of questions Percentage score
Fraction 20 17.60
Number sense 25 34.28
Percentage 8 31.38
Proportion & Ratio 6 35.67
Decimal Numbers 7 27.71
Algebra 6 16.50
Geometry 28 19.57
Total 100 25.13

The analysis of the performance level of the target group in the test on MCK

evidently shows that their content knowledge is not rich enough in numbers,
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Fractions, Percentage, Decimal numbers, Ratio & Proportion, Geometry and
Algebra. It is also found that 'fractions' and ‘algebra’ are the units where they feel
difficulty at the maximum. By considering the purpose of teaching the content area
‘“fractions’ during the internship of the prospective teachers and as a small content of
algebra is covered at the primary level than fractions, the investigator developed the

pedagogic module with respect to the content area ‘fractions’

In view of the findings of the survey, the investigator decided to develop
content enrichment module for the units in Arithmetic viz., Fractions, Percentage,
Decimal numbers, Ratio & Proportion; Geometry and Algebra. Number sense being
the basic for all, and familiar to the students, Special cards in digital format was
given. This will help the prospective teachers to enrich their awareness and depth in

terms of concepts and mathematical derivations.

At the same time the investigator decided to develop pedagogic self-learning

module in the area of 'fractions' due to the following reasons.

1. The intensity of the difficulty met by the target group is very high in this area
when compared with the other four areas in arithmetic.
2. The prospective teachers have to deal with the portion related to 'fraction’ as

they undergo internship in schools.

Hence, it is decided to develop two modules viz., content on Fractions,
Percentage, Decimal numbers, Ratio & Proportion, Geometry and Algebra (with

digital version) and pedagogy pertaining to fraction.
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Strategy adopted to develop the module

Developing a module frame was the initial step for which the investigator
conducted detailed discussion with experts in the concerned area and also made use
of reference materials fit for the purpose. Based on the need and requirement of the
target group, objectives were formulated pertaining to each area. For the six area
under consideration, viz., Fractions, Percentage, Decimal numbers, Ratio and
Proportion, Geometry and Algebra content enrichment modules were developed. A
pedagogic support module was also developed for ensuring better transaction in
‘fraction’. Vigilance was also kept to ensure that the module is developed with
proper scientific footing . The steps followed in the construction of the module is

that recommended by Sharma(2000).

Design of the content module

A common module frame was developed before attempting the content
module pertaining to all the six areas. The general structure is as follows (Sharma,

2005).

Introduction

This part points out the importance of the topic and the need and significance

of learning the content in a life related as well as mathematical perspective.

Objectives

Here the objectives of the content module are listed at micro level.
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Main concepts

Since mathematics is a life-oriented subject, all mathematical concepts need
to be presented in its most simplified form, especially at primary or entry level. Here
the concepts are presented in the very same spirit. To make the teaching/learning
easier, sub-concepts are also presented in a convincing manner with proper

examples.

Activities and Examples

Activities are designed in relation with the perception level of the
prospective teachers. Examples given in this area are for helping them for easy
conceptualization. The investigator kept proper vigilance for incorporating ICT
integration in areas wherever possible. Being a Self-learning module, this will help

them for better acquisition of the content.

Consolidation

This section gives importance to sum up the conceptual ideas under the unit

in a practical and logical spirit.

Unit-end activities

By the end of each module, the prospective teachers may undergo a self
check mechanism leading to better perception and confidence over the content. This

is a collection of such items.
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Pedagogic Module

From the preliminary analysis of responses on the test on MCK, it has been
found that, in arithmetic, ‘fraction’ is the most difficult area for the prospective

teachers. This module has the following eight sections. (Sharma, 2005).

1. Introduction

In addition to the historical and logical parameters, this part provides special
attention to the pedagogic aspects helping a comfortable and easy transaction of the
content. Proper vigilance was kept for threading the content with most appropriate

and feasible techniques.

2. Module Frame

Apart from the concepts, this part discusses various teaching learning
process sensibly linked with learning outcomes put forward by the curriculum.
Hence the investigator attempted to ensure co-ordination of the three major
components viz., Concepts, teaching-learning process and the expected learning

outcomes.

3. Methodology

In view of the prescribed contents and the pedagogic content knowledge
level of the target group, the investigator visioned appropriate techniques and
strategies for each and every concept and are specified minutely. Familiarizing the
concept of fraction, inductive-deductive method, experimental method and heuristic

method are used according to the context.



Methodology 100

4. Previous Knowledge

These areas gives a brief outline of the pre-requisites on the part of the target

groups for better transaction and are specified at micro level.

5. Teaching-learning materials

Instead of using the conventional teaching-learning material, the module
visualises and suggests using typical TLMs including ICT materials. It is felt that in
the very context of dissemination of the use of ICT materials in the classrooms, the
attempt is of high pedagogic significance. Various types of worksheets are also

developed for the purpose.

6. Learning activities

This is a unique collection of activities which are developed exclusively for
transacting the concepts. Efforts are taken to ensure the quality of activities in terms
of logical reasoning, achievement of skills and concept attainment. The module also

helps the target group for self-learning.

7. Consolidation

The concepts developed at each stage of learning are subjected for summing

up. This ensures comprehensiveness on the part of the target group.

8. Assessment

This part is crucial in the sense that it helps the prospective teachers for the

following.
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e Introspection
e Self-reflection.
e Know/Check the level at which process skills are attained.

e Apply the acquired knowledge in practical situations.(Sharma, 2000)

The constructed module both content and pedagogic parts are presented as
Appendix F (Both Malayalam and English versions). The digital support of the

module is given as Appendix G.

To validate the module, a rating scale on different aspects under content and
structure was given to 16 teacher educators at primary level. All teacher educators
agreed upon the dimensions of the content and structure, comprehensiveness,
correctness, clarity, simplicity, needfulness, orderliness and digital support. Positive
comments on the usefulness and need of the module reveals that the module is valid

to improve the content knowledge and teaching in mathematics.

The response sheets are given as Appendix H.

Data Collection procedure

The investigator conducted a survey on MCK and attitude towards
mathematics among prospective teachers. For this the tools were administered on a
sample of 100 D.Ed students of five teacher education institutions of four districts.
The investigator contacted the respective principals and sought permission for the
collection of data. First year students were included in the study. The tools were
administered with proper instructions and after prescribed time (test on MCK) the

response sheets were collected back and scored as per the scoring procedure.
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After the module is constructed, the digital version was sent through email to
individual teacher educators and then personally met to get data on the rating of the

module.

The constructed module was experimented on a group of 40 first year
prospective teachers of DIET, Palakkad. The control group included 40 first year
students of DIET, Malappuram with whom the performance of the experimental
group was compared. After finalizing the experimental and control groups, the
investigator administered the instruments, Scale of Attitude towards Mathematics,

Mathematics Aptitude Test and test on MCK at primary level to both groups.

Then the module was introduced to the experimental group where as no
special attention was given to the control group. Since the module is a self-learning
one, students were allowed to take their copy to home and were able to learn the
module at their own pace. Doubts if any were clarified and frequently enquired on
the progress. After two months of introducing the module (content part), during
internship programme, the pedagogic part was introduced to the experimental group.
A digital platform of both content and pedagogic module were also provided to the
experimental group in the form of CD named TiME (Technology in Mathematics

Education). The CD contains two versions (Malayalam and English) of SLM.

Then classes of participants of both experimental and control groups were
observed and rated by the investigator using an observation schedule. Then after
internship programme, the instruments, Scale of Attitude towards Mathematics and
Test on mathematics content knowledge at primary level were administered to both

groups.
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Scoring and consolidation of data

After each administration, the data sheets of each instrument was scored as

per the respective scoring procedure and tabulated in excel format.

Statistical techniques used

The tabulated data was analysed using Statistical Package for Social
Sciences (SPSS) as per the objectives of the study. Preliminary statistics like mean

and standard deviation was calculated.

The inferential statistics used for testing hypotheses are

e Test of significance of mean difference for two large independent groups.
e Test of significance of mean difference for large dependent groups.
e Analysis of Co-variance

e Cohen's d for calculating the effect size.

Test of significance of mean difference for two large independent groups

Test of significance of difference between means for large independent
groups was used as a two-tailed test to test whether the mean scores of experimental

and control groups differ significantly .The critical ratio is calculated by the formula

t= —+—= (Garett, 2007)

Where, M; is the mean of the Experimental group

M, is the mean of the Control group
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2 2
. Op = ||ﬂ+ ﬂ.i
and standard error is NN N

where o;=Standard deviation of the Experimental group
o,=Standard deviation of the Control group
N;=Size of the Experimental group

N,=Size of the Control group

When the critical ratio exceeds 1.96 (.05 level) or 2.58 (.01 level) the tabled
values for significance, difference between the experimental and control groups will

be treated as significant.
Test of significance of mean difference for two large dependent groups

Test of significance of mean difference for two large dependent groups was
used to test the significance of difference between mean scores of pre- tests and

post-tests of both experimental and control groups.

The critical ratio is calculated by the formula

Jw _an
t= = -
(012 g% | 0a%0p®
W Ny +f"7: = NiNg

Where, M; is the mean of the experimental group
M is the mean of the control group
o1=Standard deviation of the experimental group
o,=Standard deviation of the control group
N;=Size of the experimental grou
N,=Size of the control group and ‘r’ the Pearson’s coefficient of correlation

between the two sets of scores.
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If the obtained value is greater than the value required for significance at the

specified level, it is taken as there is difference between the two group means.
Analysis of Co-variance

ANCOVA is a powerful statistical tool for test of significance of difference
between means. It is used to examine if there is significant difference between the

group means in view of the inherent variability within the separate groups.

ANCOVA is a very effective technique of testing experimental hypotheses
especially when the groups to be compared are initially unlike in some relevant
variables Hence ANCOVA is used to know whether the SLM has significant effect
on MCK, Attitude towards Mathematics and Teaching Performance in Mathematics

when scores on Mathematics Aptitude is controlled statistically.
Cohen's d for calculating effect size

To calculate the effect size of the treatment variable on the dependent
variables Cohen’s d was calculated using the formula

M, — M,

d =
5D

poolad
when there is homogeneity of variance and Glass’s delta using the formula

M, — M,
SD

control

When unequal standard deviations exist. A value greater than .8 shows a large

effect.
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Chapter 4

ANALYSIS AND INTERPRETATION

o Extent of MCK, Attitude towards Mathematics and
Mathematics Aptitude among prospective teachers

o Effect of the developed SLM on Teaching
Mathematics, MCK and Attitude towards
Mathematics



Analysis of the collected data was done on the basis of the objectives of the
study. Details of the analysis and discussion of results are presented under major

headings viz.,

Extent of Mathematics Content Knowledge (MCK), Attitude towards Mathematics

and Mathematics Aptitude among prospective teachers.

Comparison of pre-test mean scores on MCK, Attitude towards Mathematics and

Mathematics Aptitude of experimental and control groups.

Effect of the developed SLM on Teaching Mathematics, MCK and Attitude towards

Mathematics.

The details of analysis and discussion of results are presented below.

Extent of Mathematics Content Knowledge, Attitude towards Mathematics and

Mathematics Aptitude among prospective teachers at primary level

To know the extent of Mathematics Content Knowledge and Attitude
towards Mathematics and Mathematics Aptitude among prospective teachers at
primary level at the beginning of the D.Ed course, mean and standard deviation of
the respective scores were calculated for the total sample selected for the survey.
The mean and standard deviations on the scores on Mathematics Aptitude of the
sample included in the experiment is also calculated. The details of the analysis are

given in Table 12,
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Table 12

Mean and standard deviation of the scores on Mathematics Content Knowledge,

Attitude towards Mathematics and Mathematics Aptitude

Variable N Mean SD  Minimum Maximum
Mathematics content Knowledge 100 25.13 7.43 10 43
Attitude towards Mathematics 100 84.23 12.07 57 113
Mathematics Aptitude 80 29.78 691 18 47

The mean score obtained for Mathematics Content Knowledge is 25.13 with a
standard deviation of 7.43. The maximum score obtainable for the test is 100
indicating that the mean score is too low. That is prospective teachers at primary
level have a low level of Mathematics Content Knowledge at the entry level of their
training programme. Also the least score obtained is 10 and the maximum score is
43. This indicates that the initial level of Mathematics Content Knowledge among

prospective teachers at primary level is not at all satisfactory.

This finding is concomitant with that of Corcoran (2005) and Lowrie and
Jorgensen (2015) in which D.Ed students of various states and countries are found

to have low Mathematics Content Knowledge .

Also, the mean score obtained for Attitude towards Mathematics is 84.23
with a standard deviation of 12.07. The maximum score and minimum score
obtainable on the scale are 160 and 32 respectively. This indicates that the mean
score is very low. While considering the moderate score 3 of the attitude scale, the
total score obtainable is 96, which indicates a neutral position regarding

Mathematics. But a mean score less than this neutral value shows a negative attitude
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towards Mathematics among D.Ed students. The minimum score obtained is 57 and
maximum score obtained is 113 which again indicate an unsatisfactory level of

attitude among primary level prospective teachers towards Mathematics.

The findings of Bolden and Barmby (2014) and Amato (2004) revealed that
negative attitude exists among prospective teachers at the initial stage of the teacher
training course and the findings of studies by Bose (1993), Akkaya and Memnun
(2012) indicate the significant relation between positive attitude towards

Mathematics and previous academic achievement among the prospective teachers.

From table 12, it can be seen that the mean score of Mathematics Aptitude
IS 29.78 with a standard deviation of 6.91. The maximum score obtainable in the
test is 67 which indicate the obtained mean score is considerably low. That is D.Ed
students have a low level of Mathematics Aptitude. The minimum score obtained is
18 and maximum is 47. Hence D.Ed students have low level of Mathematics

Aptitude.

Comparison of pre-test mean scores on Mathematics Content Knowledge,
Attitude towards Mathematics and Mathematics Aptitude of experimental and

control groups

To compare the pre-test mean scores on Mathematics Content Knowledge
(MCK), Attitude towards Mathematics and Mathematics Aptitude of experimental
and control groups, two-tailed test of significance of difference between means for

large independent groups was used and the results are presented in table 13.
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Table 13

Details of test of Significance of difference in Pre-test mean scores on MCK,
Attitude towards Mathematics and Mathematics Aptitude of experimental and

control groups

Sl : Critical
No Variable Groups N Mean SD Ratio
Experimental 40 14.28 5.213
1 MCK 1.704
Control 40 12.52 3.876
, Attitude towards Experimental 40 90.88  13.717 434"
Mathematics Control 40 7840 11927
5 Mathematics Experimental 40  29.60 7.847 0,295
Aptitude Control 40 2995 5922 |

** denotes p<.01

Table 13 shows that the critical ratio obtained for the variable Mathematics
Content Knowledge (Pre-test Scores) is 1.704 which is less than 1.96, the value
required for significance of Mean difference at .05 level. Hence the difference in the
mean scores of Mathematics Content Knowledge of experimental and control groups
at the initial level is not significant even at .05 level of significance. Hence it can be
considered as the two groups do not differ in their initial level of Mathematics

Content Knowledge.

In the case of Attitude towards Mathematics, the critical ratio obtained is
4.341 which is greater than 2.58, the value required for significance at .01 level.
That is, the experimental and control groups differ significantly in their initial level
of Attitude towards Mathematics. The mean scores of experimental and control

groups are 90.88 and 78.40 with Standard deviation 13.717 and 11.927. Since the



Analysis 110

mean scores are less than the middle score on the scale (96), it can be considered
that both groups are not having positive attitude towards mathematics. Hence though
the two groups differ significantly in their mean scores on initial level of Attitude
towards Mathematics, favoring the experimental group, both groups are generally

having negative attitude towards the subject.

In the case of Mathematics Aptitude, the critical ratio obtained is 0.225
which is less than 1.96, the value required for significance of mean difference at .05
level. Hence the difference in the mean scores of Mathematics Aptitude of
experimental and control groups at the initial level is not significant even at .05 level
of significance. Hence it can be considered as the two groups do not differ in their

Mathematics Aptitude.

For easy comparison of the mean scores of experimental and control groups
on MCK, Attitude towards Mathematics and Mathematics Aptitude a bar diagram is

given as figure 5.
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Figure 5. Pre-test mean scores on MCK, Attitude towards Mathematics and

Mathematics Aptitude of experimental and control groups

The diagram shows that mean scores of the variables MCK and Mathematics
aptitude of experimental and control groups are almost same where as experimental

group has a higher mean score in Attitude towards mathematics.

Effect of the developed SLM on Teaching Mathematics, MCK and Attitude

towards Mathematics

Effect of the developed SLM on Teaching performance, MCK and Attitude
towards Mathematics was tested by comparing the mean scores of these variables
between experimental and control groups in the post test and gain scores and also

comparing the pre and post test scores of both experimental and control groups.
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Comparison of pre-test and post-test mean scores of MCK and Attitude

towards Mathematics of both Experimental and Control groups.

To test whether there is significant difference in the Pre-test and Post-test
mean scores of Mathematics Content Knowledge (MCK) and Attitude towards
Mathematics of experimental as well as the control group, test of significance of
mean difference for large dependent groups was employed. The results are presented

as table 14.

Table 14

Details of test of significance of mean difference in Pre-test and Post-test scores of
Mathematics Content Knowledge and Attitude towards Mathematics of
Experimental and Control groups.

Pre-test Post-test Critical

Group N Variables )
Mean S.D Mean S.D Ratio

MCK 14.28 5.213 34.65 8.069 .503 18.236**

Experimental Attitude
towards 90.88 13.717 113.42 17.221 .794 13.611**
Mathematics

MCK 1252 3.876 1395 4.350 .938 5.940**
40  Attitude

Control towards ~ 78.40 11.927 79.25 11.666 .991 3.339"
Mathematics

** denotes p< .01

The critical ratio obtained for the experimental group on the pr- test and
post-test mean scores of MCK is 18.236 (Table 14) which is greater than the

required value for significance at .01 level (2.71, df=39). Hence the mean scores of
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pre-test and post-test on MCK of the experimental group differ significantly.
Though a two tailed test of significance was used, a close observation of the mean
scores reveals that the mean score of post-test on MCK of the experimental group is

considerably higher than that of pre-test.

The critical ratio calculated for the pre-test and post-test mean scores on
Attitude towards Mathematics of the experimental group is 13.611, a higher value
than 2.71, the value required for significance at .01 level for 39 degrees of freedom.
This indicates that the mean score of Attitude towards Mathematics of the
experimental group differ significantly before and after the treatment. The mean
scores of the pre-test and post-test show that the treatment has made the

experimental group develop a positive Attitude towards Mathematics.

Table 14 shows that the critical ratio obtained for the variable Mathematics
Content Knowledge of the control group is 5.94 which is greater than 2.71, the
value required for significance of mean difference at .01 level (df=39). That is, there
is significant difference in the pre-test and post-test mean scores of MCK of the

control group.

Also Table 14 shows that the critical value obtained for Attitude towards
Mathematics of the Control group is 3.339 and it is greater than the value needed
for significance at .01 level (df=39). So, there is significant difference in the pre-test
and post-test mean scores of Attitude towards Mathematics of the control group. But
close observation of the mean values reveals that the control group has a negative

attitude towards Mathematics even after their D.Ed programme.
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Both control and experimental groups differ significantly in their pre-test and
post-test mean scores on MCK and Attitude towards Mathematics. The change in
the control group is due to the D.Ed programme they have undergone, but the
changes in the mean scores are very small compared to that of experimental group.
That is when SLM was introduced together with the D.Ed programme, mean scores
on MCK and Attitude towards Mathematics have increased. A negative attitude
towards Mathematics among D.Ed students was changed to positive by

implementation of the developed SLM.

The mean comparison of experimental group is presented in the form of a

bar diagram and is given as figure 6 and that of control group is given as figure 7.

120 113.42

100 90.88
80
60
40 34.65
20 14.28
1l

MCK Attitude towards Mathematics

Mean score

B Pretest M Posttest

Figure 6. Comparison between pre-test and post scores of MCK and Attitude

towards Mathematics of experimental group.
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Figure 7. Comparison between pre-test and post scores of MCK and Attitude

towards Mathematics of control group.

Figure 6 and 7 reveals that both experimental and control groups have
greater mean scores in MCK and Attitude towards mathematics in the post test than
in the pre-test indicating both groups have improved their MCK and Attitude

towards mathematics.

Comparison of post-test mean scores of Teaching Mathematics, MCK and

Attitude towards Mathematics between experimental and control groups

The post-test mean scores of Teaching mathematics, MCK and Attitude
towards Mathematics of Experimental and Control groups were compared using test
of significance of mean difference for large independent groups, the details of which

are given as table 15.
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Table 15

Details of test of Significance of Mean difference of Post-test scores on Teaching

Mathematics, MCK and Attitude towards Mathematics of experimental and control

groups
Variable Groups N Mean SD C”t'f:al
Ratio
Experimental 40 59.82 6.961
Teaching Mathematics 13.303**
Control 40 40.08 6.302
Experimental 40 34.65 8.069
MCK 14.282**
Control 40 13.95 4.35
) Experimental 40 11342  17.221
Attitude towards 10.391**

Mathematics Control 40 79.25 11.666

** denotes p< .01

Table 15 shows that the critical ratio obtained for Teaching of experimental
and control groups is 13.303, a value higher than 2.58, the value required for
significance at .01 level. It means that the two groups differ significantly (p< .01)
in their mean scores on Teaching mathematics. A higher value of mean score of the
experimental group shows that the treatment with SLM has improved the Teaching

of D.Ed students.

Also, Table 15 shows that the critical ratio obtained for the variable
Mathematics Content Knowledge (Post-test Scores) is 14.282 which is greater than
2.58, the value required for significance of Mean difference at .01 level. Hence the
difference in the post-test mean scores of Mathematics Content Knowledge of

experimental and control groups is significant at .01 level. That is, the two groups
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differ significantly in their post-test mean scores of Mathematics Content

Knowledge.

In the case of Attitude towards Mathematics, the critical ratio obtained is
10.391 which is greater than 2.58, the value required for significance at .01 level.
That is, the Experimental and Control groups differ significantly in their post-test

mean scores of Attitude towards Mathematics (p< .01).

The mean scores of Experimental and Control groups for the variable MCK
are 34.65 and 13.95 respectively with Standard deviation 8.069 and 4.35. Since the
mean score of the Experimental group is greater than that of the control group, it can
be inferred that the experimental group has higher mean score in Mathematics

Content Knowledge than the control group after the treatment.

Also the mean scores of Attitude towards Mathematics of experimental and
control groups are 113.42 and 79.25 with standard deviation 17.221 and 11.666
respectively. It can be interpreted that mean score of Attitude towards Mathematics
of the experimental group is higher than that of the control group. The mean score
of post-test on Attitude towards Mathematics of control group is less than the neutral
value in the scale (96) and hence the control group has a negative attitude towards
the subject even after the D.Ed programme. The mean score of post- test on Attitude
towards Mathematics of experimental group is 113.42 which is greater than 96 and

hence the treatment has improved the attitude of students towards the subject.
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The comparison of mean scores on Teaching Mathematics, MCK and
Attitude towards Mathematics of Experimental and control groups in the form of bar

diagram is presented in figure 8.

120 113.42
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79.25
o &0
[e]
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2 59.82
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Figure 8. Post-test mean scores on Teaching Mathematics, MCK and Attitude
towards Mathematics of experimental and control groups.
Figure 8 shows the difference in the mean scores of teaching mathematics,

MCK and Attitude towards Mathematics of experimental and control group.

Comparison of mean gain scores of MCK and Attitude towards Mathematics

between experimental and control groups

The gain scores on MCK and Attitude towards Mathematics were calculated
by finding the difference of Post test score and Pre-test score of the variables. The

mean gain scores of experimental and control groups were compared using test of
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significance of mean difference for large independent samples. The details are given

as table 16.

Table 16

Details of test of Significance of Mean difference of Gain scores on Mathematics
Content Knowledge (MCK) and Attitude towards Mathematics of experimental and

control groups

Variable Groups N Mean SD C“t'Pal
Ratio
Experimental 40 20.38 7.066
MCK 16.583**
Control 40 1.42 1.517
) Experimental 40 22.55 10.478
Attitude towards 12 946%*

Mathematics Control 40 85 1.610

** denotes p< .01

Table 16 shows that the critical ratio obtained for the mean gain scores on
MCK of experimental and control groups is 16.583 which is greater than 2.58 the
value required for significance at .01 level. Hence the mean difference in the gain
scores on MCK between experimental and control groups is significant at .01 level.
That is experimental group and control group differ significantly in the mean gain
scores on MCK. A higher value of mean for the experimental group compared to

control group shows that the treatment has improved the MCK of D.Ed students.

The critical ratio in the case of gain scores on Attitude towards Mathematics
is 12.946 which indicates a significant difference in the mean gain scores between

experimental and control groups (p<.01). A higher mean score for the experimental
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group shows that the treatment with the developed SLM has improved the attitude of

D.Ed students towards Mathematics.

The Comparison of mean gain scores of MCK and Attitude towards

Mathematics between experimental and control groups in the form a bar diagram

is given as figure 9.
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Figure 9. Mean gain scores of MCK and Attitude towards Mathematics

experimental and control groups.

W Control

between

Figure 9 shows that the experimental group has a higher mean gain score in

MCK and Attitude towards Mathematics compared to that of control group.
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Mathematics Content

Knowledge and Attitude towards Mathematics by Group with Mathematics

Aptitude as Covariate

In order to know the effectiveness of the SLM on Teaching Mathematics,

MCK and Attitude towards Mathematics of prospective teachers when the influence

of Mathematics Aptitude is controlled, one way ANCOVA was used. In order to

make the interpretation more accurate, one-way ANOVA for each variable was done

followed by the respective ANCOVA with Mathematics Aptitude as co-variate. The

details of one-way ANOVA and ANCOVA for the variable Teaching Mathematics

is given in Table 17 and Table 18.

Table 17

Details of ANOVA of Teaching Mathematics by groups

Source of variance Sum of squares df Mean square F
Corrected Model 7801.250 1 7801.250 176.963**
Intercept 19960.200 1 19960.200 4.528**
Group 7801.250 1 7801.250 176.963**
Error 3438.550 78 44.084
Corrected total 11239.800 79

** denotes p<.01
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Table 18

Details of ANCOVA of Teaching Mathematics by group with Mathematics Aptitude

as co-variate

Source Sum of Squares df Mean square F
Corrected Model 8105.176 2 4052.588 99.549**
Intercept 6951.687 1 6951.687 170.764**
Mathematics Aptitude 303.926 1 303.926 7.466**
Group 7874.841 1 7874.841 193.440**
Error 3134.624 7 40.709
Corrected total 11239.800 79

** denotes p< .01

The variance explained by the model in one-way ANOVA is 7801.250
(Table 17) where as it is 8105.176 when Mathematics Aptitude is controlled by
taking it as a co-variate (Table 18). That is, when influence of Mathematics Aptitude
on Teaching Mathematics is controlled, the variance explained by the model has
increased by 304. The between group variance was 7801.250 when the influence of
Mathematics Aptitude was not controlled, and it has increased to 7874.841, when
Mathematics Aptitude is taken as a co-variate. That is, when the influence of
Mathematics Aptitude is controlled, the variance between groups has increased. The
variance not explained by the model has decreased from 3438.550 to 3134.624. The
F value obtained for the groups is greater than the value required for significance at
.01 level with (1,79) degrees of freedom both in one-way ANOVA and one-way
ANCOVA indicating that the experimental and control groups differ in their

Teaching, irrespective of their Mathematics Aptitude.
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ANOVA and ANCOVA of MCK by group were executed with Mathematics

Aptitude as co-variate. The details are given as Table 19 and Table 20.

Table 19

Details of ANOVA of MCK by groups

Source Sum of squares df Mean square F
Corrected Model 8569.800 1 8569.800 203.981**
Intercept 47239.200 1 47239.200 1124~
Group 8569.800 1 8569.800 203.981**
Error 3277.000 78 42.013
Corrected total 11846.800 79

** denotes p< .01

Table 20

Details of ANCOVA of MCK by group with Mathematics Aptitude as co-variate

Source of variance Sum of Squares df Mean square F
Corrected Model 8673.859 2 4336.930 105.247**
Intercept 1512.108 1 1512.108 36.695**
Mathematics Aptitude 104.59 1 104.59 2.525
Group 8612.420 1 8612.420 209.004**
Error 3172.941 7 41.207
Corrected total 11846.800 79

** denotes p< .01
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The variance on MCK explained by the model in one-way ANOVA is
8569.800 (Table 19)where as it is 8673.859 when Mathematics Aptitude is

controlled by taking it as a co-variate (Table 20).

That is, when influence of Mathematics Aptitude on MCK is controlled, the
variance explained by the model has increased by 104. The between group variance
was 8569.800 when the influence of Mathematics Aptitude was not controlled and it
has increased to 8612.420 when Mathematics Aptitude is taken as a co-variate. That
is, when the influence of Mathematics Aptitude is controlled, the variance between
groups has increased. The variance not explained by the model has reduced from

3277.000 to 3172.941.

The F value obtained for the groups is greater than the value required for
significance at .01 level with (1,79) degrees of freedom both in one-way ANOVA
and one-way ANCOVA indicating that the experimental and control groups differ in

their post-test mean score on MCK, irrespective of their Mathematics Aptitude.

ANOVA and ANCOVA of Attitude towards mathematics by group were
executed with Mathematics Aptitude as co-variate. The details are given as Table 21

and Table 22.
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Table 21

Details of ANOVA of Attitude towards Mathematics by groups

Source of variane Sum of squares df Mean square F
Corrected Model 23358.612 1 23358.612 107.98**
Intercept 742473.113 1 742473.113 3432**
Group 23358.612 1 23358.612 107.98**
Error 16873.275 78 216.324
Corrected total 40231.888 79
Table 22

Details of ANCOVA of Attitude towards Mathematics by group with Mathematics

Aptitude as co-variate

Source of variance Sum of Squares df Mean square F
Corrected Model 23704.772 2 11852.386 55.220**
Intercept 30779.669 1 30779.669  143.403**
Mathematics Aptitude 346.160 1 346.160 1.613
Group 23488.559 1 23488.559  109.433**
Error 16527.115 77 214.638
Corrected total 40231.888 79

The variance explained by the model in one-way ANOVA is 23358.612
(Table 20) where as it is 23704.772 when Mathematics Aptitude is controlled by
taking it as a co-variate (Table 21). That is when influence of Mathematics Aptitude
on Attitude towards Mathematics is controlled, the variance explained by the model

has increased by 346. The between group variance was 23358.612 when the
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influence of Mathematics Aptitude was not controlled, and it has increased to
23488.559 when Mathematics Aptitude is taken as a co-variate. That is, when the
influence of Mathematics Aptitude is controlled, the variance between groups has
increased. The variance not explained by the model has reduced from 16873.275 to

16527.115.

The F value obtained for the groups is greater than the value required for
significance at .01 level with (1,79) degrees of freedom both in one-way ANOVA
and one-way ANCOVA indicating that the experimental and control groups differ in
their post-test mean score on Attitude towards Mathematics, irrespective of their

Mathematics Aptitude.

Effect Size of the Developed SLM on Teaching Mathematics, MCK and

Attitude towards Mathematics

The effect size was calculated for the variables Teaching Mathematics,
Mathematics Content Knowledge and Attitude towards Mathematics. Cohen’s d was
calculated for Teaching Mathematics as the standard deviations for this variable of
the experimental and control groups are homogeneous. For the other two variables
to calculate the effect size, Glass Delta was calculated as the two groups have

different standard deviations. The details are given as table 23.
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Table 23

Cohen’s d and Glass delta for Teaching Mathematics, MCK and Attitude towards

Mathematics

Variable Effect size
Teaching Mathematics Cohen’s d 2.97
Mathematics Content Knowledge Glass Delta 4.758
Attitude towards Mathematics Glass Delta 2.929

Table 23 shows that the Cohen’s d obtained for Teaching performance is
2.97 which is greater than .80, the value suggested by Cohen for large effect. The
mean score of experimental group in Teaching Performance is 2.97 of a standard
deviation higher than that of the control group mean. Hence the SLM developed by

the investigator has a high effect on Teaching performance of D.Ed students.

The Glass delta obtained for Mathematics Content Knowledge is 4.758
which indicated a large effect. That is the experimental post-test mean score on
Mathematics Content Knowledge is 4.758 standard deviation greater than that of the
control group. Hence the SLM improved the Mathematics Content Knowledge of

D.Ed students.

The delta value obtained in the case of Attitude towards Mathematics is
2.929 which again indicate a large effect. The post-test mean score on Attitude
towards Mathematics of experimental group is 2.929 standard deviation higher than
that of control group. Hence the SLM is effective to improve the attitude of D.Ed

students towards Mathematics.



Analysis 128

Conclusion

Analysis of data was done to find the extent of Mathematics Content
Knowledge (MCK), Attitude towards Mathematics and Mathematics Aptitude
among D.Ed students, to compare the pre-test mean scores on MCK, Attitude
towards Mathematics and Mathematics Aptitude of experimental and control groups
and to find the effect of the developed SLM on Teaching Mathematics, MCK and

Attitude towards Mathematics of the prospective teachers.

After the preliminary analysis of data, it is found that the Mathematics
Content Knowledge (MCK), Attitude towards Mathematics and Mathematics
Aptitude of the prospective teachers were very low at the initial level of the D.Ed
course. After the treatment, the experimental group has enhanced their Teaching,
Mathematics Content Knowledge (MCK) and Attitude towards Mathematics

compared to that of control group.

Both experimental and control groups are found to have negative attitude
towards Mathematics before the experiment. After the treatment, both groups
improved their attitude towards the subject, but when students using SLM developed
a positive attitude towards Mathematics, the routine D.Ed. programme failed to
attain this, though there is a slight improvement in the mean score. The present
D.Ed programme improves the MCK and the teaching of students, but
implementation of an SLM on the content and pedagogy improves remarkably the

MCK, attitude towards the subject and teaching of D.Ed students.
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When the influence of Mathematics Aptitude is statistically controlled, the
variance between experimental and control groups has increased with respect to
Teaching Mathematics, MCK and Attitude towards Mathematics.. The effect size
was calculated using Cohen’s d and Glass’s delta, it was found that the SLM
improved the teaching and Mathematics Content Knowledge of D.Ed students and it

is effective to improve the attitude of D.Ed students towards Mathematics.
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Study in Retrospect

According to the suggestions of the Joint review Mission (2016) from
MHRD, Pre-service teacher education needs suitable learning materials to improve
the teaching skill especially in Science and Mathematics. A very heterogeneous
class room and tight schedule of academic activities necessitate some individualized
method to fill the gap for developing pedagogical competencies among student
teachers. The need of such practices proliferates when it comes to the case of
Mathematics. Hence in the present study, a self-learning module to make the D.Ed
students improve their performance through content knowledge, positive attitude
towards subject and skill based performance was constructed and validated. The
study is entitled as “Development of a Module to Enhance the Performance in

Teaching Mathematics among Prospective Teachers at Primary Level”.

Variables of the study

In the present study, the treatment variable is the type of training for D.Ed
students with two levels as implementation of the developed SLM on Mathematics
together with the usual D.Ed programme for the experimental group and the usual

D.Ed programme without the SLM for the control group.

The dependent variables in the study are Mathematics Content Knowledge,
Attitude towards Mathematics and Teaching Mathematics which is coined together
as performance in teaching Mathematics. Mathematics Aptitude is taken as the co-

variate, the influence of which on dependent variables was controlled statistically.



Summary 130

Objectives of the study

The major objective of the study is to develop a self-learning module that is
capable of enhancing the performance in teaching Mathematics of prospective

teachers at primary level.

The following are the minor objectives set for the study.

1. To find out the extent of
a) Mathematics Content Knowledge
b) Attitude towards Mathematics
¢) Mathematics Aptitude among prospective teachers at primary level.
2. To compare the pre-test mean scores between control and experimental
groups on
a) Mathematics Content Knowledge
b) Attitude towards Mathematics
c) Mathematics Aptitude
3. To compare the pre-test and post-test mean scores of prospective teachers of
both control and experimental groups on
a) Mathematics Content Knowledge
b) Attitude towards Mathematics
4. To compare the Post- test mean scores of prospective teachers of control and
experimental groups on
a) Mathematics Content Knowledge

b) Attitude towards Mathematics.
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5. To compare the mean gain scores of prospective teachers of control and
experimental groups on
a) Mathematics Content Knowledge
b) Attitude towards Mathematics
6. To compare the mean score on Teaching Mathematics of prospective teachers
of control and experimental groups
7. To test the influence of SLM on
a) Mathematics Content Knowledge
b) Attitude towards Mathematics
c) The scores on Teaching Mathematics of prospective teachers
when Mathematics Aptitude is taken as a co-variate.
8. To find out the effect size of the developed self-learning module on
Mathematics Content Knowledge, Attitude towards Mathematics and the

score on Teaching Mathematics of prospective teachers at primary level.

Methodology

Since the study was to construct and validate a Module on mathematics
teaching, the investigator prepared a module with two sections one on the content
and the other on its pedagogy. A survey was conducted to identify the level of MCK
among D.Ed students. To validate the module investigator used a rating scale by
which teacher educators rated the advantages of the module(digital form). More
over the effectiveness of the module in enhancing MCK, Attitude towards
mathematics and Teaching performance was empirically proved by testing the

hypotheses formulated. For this, the investigator used quasi-experimental design
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with Pre-test- Post-test non-equivalent groups. The experimental group was 40 D.
Ed students from DIET Palakkad and the control group was 40 D.Ed students from
DIET, Malappuram. Their MCK was measured using a test on mathematics content
knowledge constructed and standardized by the investigator. Attitude towards
mathematics was measured using a scale on attitude towards mathematics and
teaching performance was assessed by observation using an observation schedule.
The pre-test and post-test mean scores on MCK and Attitude towards mathematics
were compared. Teaching performance, MCK and Attitude towards mathematics of
the experimental group was compared with that of the control group. Statistical
techniques like test of significance of difference between two group means,

ANCOVA and Cohen’s d were used to test the hypotheses.

Major Findings

Statistical analysis of the data helped the investigator to arrive at the

following findings.

1. Prospective teachers at primary level have a low level of Mathematics
Content Knowledge at the entry level of their training programme (Mean=
25.13,, SD=7.43, Maximum score = 100)

2. Prospective teachers at primary level possess a negative Attitude towards
Mathematics at the entry level (Mean = 84.23, SD =12.07, Neutral score=96)

3. Prospective teachers at primary level have low level of Mathematics
Aptitude (Mean =29.78, SD= 6.91, Maximum score=67).

4. Experimental and control groups do not differ in their initial level of

Mathematics Content Knowledge (t = 1.704, p>.05).
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Experimental and control groups differ significantly in their initial level of
Attitude towards Mathematics (t = 4.341, p<.01).

Both experimental and control groups have negative Attitude towards
Mathematics at the entry level of their training programme. (M;=90.88,
M,=78.4, 6,=13.717, 6,=11.927).

Experimental and control groups do not differ significantly in their initial
level of Mathematics Aptitude (t=.225, p>.05).

The mean scores of the pre-test and post-test on MCK of the experimental
group differ significantly (t=18.236, p< .01, df=39).

The mean scores of the pre-test and post-test on Attitude towards
Mathematics of the experimental group differ significantly (t= 13.611, p<
.01,df=39).

The difference in the pre-test and post-test mean scores of MCK  of the
control group is significant (t= 5.94, p<.01, df=39).

The difference in the pre-test and post-test mean scores of Attitude towards
Mathematics of the control group is significant (t=3.339, p<.01, df=39).
Experimental and control groups differ significantly in their mean scores on
Teaching Mathematics (t=13.303, p<.01).

Experimental and control groups differ significantly in their post test mean
scores on Mathematics Content Knowledge.(t=14.282, p< .01).

Experimental and control groups differ significantly in their post test mean

scores on Attitude towards Mathematics.  (t=10.391,p<.01).
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The Experimental group has higher mean score in Mathematics Content
Knowledge than the control group after the treatment. (M;=34.65,
M,=13.95, 6,=8.069,5,=4.35).

The mean score of Attitude towards Mathematics of the experimental group
is higher than that of the control group after the treatment. ( M;=113.42,
M,=79.25, 6:=17.221,6,=11.666).

The control group has a negative attitude towards the subject even after the
D.Ed programme. (Mean=79.25,Neutral score=96).

The experimental group has positive attitude towards the subject after the
treatment. (Mean=113.42,Neutral score=96).

Experimental and control groups differ significantly in the mean gain scores
on MCK. (t=16.583,P<.01).

Experimental and control groups differ significantly in the mean gain scores
on Attitude towards Mathematics (t=12.946, P<.01).

The experimental and control groups differ in their Teaching, irrespective of
their Mathematics Aptitude. [F=193.440,p<.01, df=(1,79)]

The experimental and control groups differ in their post- test mean score on
MCK, irrespective of their Mathematics Aptitude. [F=209.004,p<.01,
df=(1,79)].

The experimental and control groups differ in their post-test mean score on
Attitude towards Mathematics, irrespective of their Mathematics Aptitude
[F=109.443,p<.01, df=(1,79)].

The mean score of experimental group in Teaching is 2.97 standard deviation

higher than that of the control group (Cohen's d=2.97).
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25.  The experimental mean score on Mathematics Content Knowledge (post-
test) is 4.758 standard deviation greater than that of the control group (Glass
Delta=4.758).

26.  The post test mean score on Attitude towards Mathematics of experimental
group is 2.929 standard deviation higher than that of control group (Glass

Delta=2.929).

Tenability of Hypotheses

Based on the finding of the study, the tenability of the hypotheses were

tested.

Hypothesis 1. There is no significant difference in the pre-test mean scores on

Mathematics Content Knowledge of control and experimental groups.

The critical ratio obtained is 1.704 (table 13) which indicates the difference
in the pre-test mean scores on Mathematics Content Knowledge of experimental and
control groups is not significant at .05 level of significance. Hence the first

hypothesis is substantiated.

Hypothesis 2. There is no significant difference in the pre-test mean scores on

Attitude towards Mathematics between control and experimental groups.

The critical ratio obtained is 4.341(table 13) which indicates a significant
difference in the pre-test mean scores on Attitude towards Mathematics of control

and experimental groups. Hence the second hypothesis is not substantiated.
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Hypothesis 3. There is no significant difference in the pre-test mean scores on

Mathematics Aptitude of control and experimental groups.

The critical ratio obtained is 0.225 (table 13) indicating the difference in the
mean scores on Mathematics Aptitude of experimental and control groups as not

significant at .05 level of significance . So the hypothesis is substantiated.

Hypothesis 4. There is significant difference in the pre-test and post-test mean

scores on Mathematics Content Knowledge of the control group.

The critical ratio obtained is 5.94 (table 14) which indicates a significant
difference in the pre -test and post- test mean scores of MCK of the Control group.

Hence the hypothesis is substantiated.

Hypothesis 5. There is significant difference in the pre-test and post-test mean

scores on Mathematics Content Knowledge of the experimental group.

The critical ratio obtained is 18.236 (table 14) which indicates significant
difference in the mean scores of the pre- test and post- test on MCK of the

experimental group. So the hypothesis is substantiated.

Hypothesis 6. There is significant difference in the pre-test and post-test mean

scores on Attitude towards Mathematics of the control group.

The critical ratio obtained is 3.339 (table 14) which indicates a significant
difference in the pre-test and post-test mean scores on Attitude towards Mathematics

of the control group. Hence the hypothesis is substantiated.
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Hypothesis 7. There is significant difference in the pre-test and post-test mean

scores on Attitude towards Mathematics of the experimental group.

The critical ratio obtained is 13.611(table 14) which indicates significant
difference in the pre- test and post- test mean scores on Attitude towards

Mathematics of the experimental group. Hence the hypothesis is substantiated.

Hypothesis 8. There is significant difference in the mean scores on Teaching

Mathematics of control and experimental groups

The critical ratio obtained is 13.303(table 15) which indicates significant
difference in the mean scores on Teaching of control and experimental groups. So

the hypothesis is substantiated.

Hypothesis 9. There is significant difference in the post-test mean scores on

Mathematics Content Knowledge of control and experimental groups.

It is found that the difference in the post test mean scores on MCK of control
and experimental groups is significant at .01 level as the critical ratio obtained is

14.282(table 15). Hence the hypothesis is substantiated.

Hypothesis 10. There is significant difference in the post-test mean scores on

Attitude towards Mathematics of control and experimental groups.

It is found that the difference in the post test mean scores on Attitude
towards Mathematics of control and experimental groups is significant at .01 level as

the critical ratio obtained is 10.391(table 15). Hence the hypothesis is substantiated.



Summary 138

Hypothesis 11. There is significant difference in the mean gain scores on

Mathematics Content Knowledge of control and experimental groups.

The critical ratio obtained is 16.583 (table 16) which indicates significant
difference in the mean gain scores on Mathematics Content Knowledge of control

and experimental groups. Hence the hypothesis is substantiated.

Hypothesis 12. There is significant difference in the mean gain scores on

Attitude towards Mathematics of control and experimental groups.

It is found that the difference in the gain scores on Attitude towards
Mathematics is significant at .01 level as the critical ratio obtained is 12.946 ( table

16). So the hypothesis is substantiated.

Hypothesis 13. There is significant mean difference in Mathematics Content
Knowledge between control and experimental groups when Mathematics

Aptitude is taken as a co-variate.

The F value obtained is 209.004 (table 20) which indicates significant
difference in the post test mean score on Mathematics Content Knowledge of the
experimental and control groups when Mathematics Aptitude is taken as a co-

variate. Hence the hypothesis is substantiated.

Hypothesis 14. There is significant mean difference in Attitude towards
Mathematics between control and experimental groups when Mathematics

Aptitude is taken as a co-variate.

The F value obtained is 109.433 (table 22) indicates significant difference

in their post- test mean score on Attitude towards Mathematics of the experimental
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and control groups when Mathematics Aptitude is taken as a co-variate. So the

hypothesis is substantiated.

Hypothesis 15. There is significant mean difference in Teaching Mathemtics of
prospective teachers between control and experimental groups when

Mathematics Aptitude is taken as a co-variate

The F value obtained is 193.440 (table 18) which indicates significant
difference in their post-test mean score on Teaching of the experimental and control
groups when Mathematics Aptitude is taken as a co-variate. So the hypothesis is

substantiated.

Hypothesis 16. The post-test mean scores on Teaching Mathematics,
Mathematics Content Knowledge and Attitude towards Mathematics of

Experimental group are significantly higher than that of control group.

The Cohen’s d and Glass Delta values obtained in the case of Teaching,
Mathematics Content Knowledge and Attitude towards Mathematics (d=2.97,
A=4.758,A=2.929 from table 23) reveal that the developed SLM has significant high
effect on Teaching, Mathematics Content Knowledge and Attitude towards
Mathematics. Hence post-test mean scores on Teaching, Mathematics Content
Knowledge and Attitude towards Mathematics of Experimental group are

significantly higher than that of control group. Thus, the hypothesis is substantiated.
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Conclusion

The initial level of the experimental and control groups in Mathematics
Content Knowledge and Mathematics Aptitude are found to be the same where as
that of Attitude towards Mathematics is higher for experimental group. But both
groups have negative attitude towards Mathematics, though mean score of
experimental group is significantly higher than that of control group. Hence this
difference in Attitude towards Mathematics will not affect the validity of the
experiment. The mean scores of post- tests and gain scores on Mathematics Content
Knowledge and Attitude towards Mathematics of experimental and control groups
differ significantly favouring the experimental group. The mean score on Teaching
Mathematics of experimental and control groups differ significantly. When
Mathematics Aptitude is controlled statistically the experimental and control groups
are found to differ significantly in the mean post-test scores on Teaching
Mathematics, MCK and Attitude towards Mathematics. The developed SLM is
found to have high effect on Teaching, Mathematics Content Knowledge and
Attitude towards Mathematics. This evidently points out the effectiveness of the
SLM for promoting the MCK, Attitude towards Mathematics and Teaching of

prospective teachers in Mathematics at primary level.

Educational Implications

The Mathematics Content Knowledge (MCK) of the Diploma in Education
(D.Ed) students under study was found to be very low. At present, students of D.Ed
course are forced to teach all the subjects viz.,, Mother tongue, English,

Environmental science, Social science, Mathematics, Art education, Physical
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education, Health education and ICT during their internship as per the curriculum
norms. At the same time, they are basically from different disciplines. Though these
subjects are learnt at school level, they might have forgotten the basics of these
subject, or there may be gaps in learning various aspects. There are even chances for
misconceptions related to not only the basics but also about the factual and
conceptual aspects. In this circumstance it is essential to improve the content
knowledge related to all the subjects especially in Mathematics which will lead to
quality improvement in teacher education. Hence the investigator recommends the
curriculum committee to include a Core course on the basics of all the school

subjects in the first semester of the D.Ed as well as D.EI.Ed courses.

The study reveals that the experimental group has improved the MCK,
Attitude towards Mathematics and Teaching Mathematics. But at the same time
control group has improved same. A close observation of the two groups make it
clear that student who used SLM together with the D.Ed. programme have
improved their MCK, remarkably changed the negative to positive attitude towards
subject and improved the teaching. But students who have undergone the D.Ed.
programme, the content knowledge and teaching have improved a litte.; attitude

changed, but still negative.

So teacher educators should be motivated to prepare such SLS and encourage

students to use the same to enrich the DEd. pgoramme.

Before entering into the discussions on pedagogical aspects of each subject,
teacher educators should focus on ensuring the content knowledge among the

prospective teachers. This can be done by arranging seminars, discussions or
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providing assignments and the like. Also teachers can prepare SLM on difficult
areas using technological platforms like moodle, cousera, eduncle, study nation,

Siksha, Aglasem, india-edu etc.

In the study, D.Ed students are found to have negative attitude towards
mathematics, but when the SLM was implemented, they developed a positive
attitude towards the subject. The change is really prominent when it is observed in a
situation where the D.Ed programme failed to do so. A mathematics teacher with
negative attitude towards the subject will surely have negative influence on the
performance of students during the early years of schooling. Here the attitude, and
performance of the teacher have a crucial role in molding the students to the
expected levels. Hence to improve the quality of school education, the attitude of
student teachers towards the subject must be improved considerably. Special
attempts must be taken by teacher educators to improve the same. During the teacher
education programme more chances must be given to students for participating in
various activities of subjects clubs, workshops, demonstration, field visits and
presentations. Efforts are also needed to eliminate inhibitions and to make the
learning of the subject more entertaining, fearless and rejoicing. Each activity must

be meaningful to the learner.

Even though the school education in Kerala underwent qualitative revisions
during the past three decades, the teaching and learning of Mathematics at primary
level is not so attractive and hopeful (National Achievement Survey (NAS), 2015).
One of the main reasons for this state of affairs may be the existence of negative

attitude towards the subject among the students during schooling. To develop a
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positive attitude, practicing teachers should adopt interesting and effective strategies
for teaching the subject. Art integrated, technology based, activity oriented and
game based attempts can be undertaken by the teachers in order to inculcate and
ensure positive attitude towards the subject. Apart from using the conventional tools
for evaluating the performance in Mathematics, informal techniques of assessment

could be used.

A variety of experiences are to be imparted during the pre-service training
period itself. Hence there is a need for enriching D.Ed curriculum accordingly. The
SLM prepared was found to be effective for improving teaching mathematics,
Attitude towards Mathematics and Mathematics Content Knowledge. Workshops
may be organised by the authorities to prepare such learning materials for various
subjects. Printed as well as technology based programs are to be developed for

prospective teachers on relevant topics.

On-line education platforms like Moodle, Eduncle, India edu should be
initiated by the teacher education institutions in both content and pedagogical areas
and that too for promoting self-learning. Annual academic plan of the institutions
should be revised by giving due importance and space for including these kinds of

on-line programmes.

Self-learning modules(SLM) always promote interest, attitude and
confidence level of the prospective teachers in the subject. In this circumstance it is
essential to ensure spread of using such materials for enhancing the performance of
prospective teachers in teaching other subjects too. At present, there is no prescribed

text book for D.Ed course. It may adversely affects the total performance of the



Summary 144

prospective teachers. In this context, the use of self-learning modules(SLM) related

to the subject becomes more significant.

The findings of the study provide sense of direction to the planners of the

department and policy makers, projects and curriculum developers in the areas of

material development, training and evaluation process pertaining to pre-service and

in-service teacher education.

1.

Suggestions for further research

Even though SLM was developed in all the six content areas, the area
‘fraction' was considered for developing self-learning module at pedagogic
level to the prospective teachers. Since the result showed high impact among
the target group, other areas of the content viz., Percentage, Decimal
numbers, Ratio & Proportion, Geometry and Algebra have also to be
considered for developing pedagogic modules which could create high level
performance in teaching mathematics.

The sample of the present study was taken from two government institutes of
two districts in the state of Kerala. Studies could be conducted on a sample
covering other institutions and districts.

It is desirable to develop on-line self-learning modules along with
conventional ones considering the emerging trends in the field of education.
The initiative taken by the researcher in the area of mathematics created a
positive spirit among the prospective teachers especially in their teaching
performance. Attempts could be made developing and using SLM in other

subjects based on need and requirement in the area concerned.
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D.Ed students are found to have low level of content knowledge in
Mathematics in their entry level to the teacher education programe. Survey
on the level of content knowledge in other relevant subjects are
recommended.

A survey on the attitude of in-service teachers towards various subjects is

also recommended as it will lead to improve the existing school education.
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Details of Prospective teachers participated in the survey
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Instructions

Below are the given 40 statements to know about your attitude towards mathematics. You
are request to read each of the statements and to mark your response as ‘Strongly agree’,” Agree’,
‘Undecided, Disagree and Strongly disagree as the case may be. For this, abbreviations such as
SA(Strongly agree),A(Agree),U(Undecided), D(Disagree) and SD(Strongly disagree) are marked
out. Kindly mark your responses using the mark v accordingly.

Eg:-Mathematical problems make the science subjects interesting

SA A U D SD
v

In the above example V tick mark is given in the column SA. This indicates the perfect agreement
of the respondent towards this statement.

Now read each of the statements and mark your responses against the number which
denotes the statement.

1. Mathematics is quite essential for the success in life.

2. Itis easy to getjob those learnt mathematics

3. Superstitions get washed away through mathematics learning
4. There is no need of high intelligence for learning mathematics
5. Mathematics helps to learn the other subjects

6. While solving mathematical problems, I get fully involved in it.

7. Tdon't attend the mathematics classes since they are tough and dull

o

- While learning mathematics, I used to solve the related problems on the same day
itself for learning them by heart.



9.1learn mathematics as it is useful in daily life.

10. I feel interest to learn mathematics since the high achievers in the subject are being
recognized by the society. ' '

11. Mathematics teachers are noble.

12. Learning of mathematics encourages the logical thinking.

13. T am interested in learning mathematics

14. I don’t listen mathematics classes howevér it is interesting

15.1 don’t solve mathematical problems because of thinking about committing errors

16. The biography of mathematicians promotes motivation among students to learn
mathematics ‘

17. 1 don’t attempt to solve the co-curricular problems in connection with
mathematics.

18. Constructing magic squareé and solving puzzles are my hobbies.

19. I don’t attempt to find the answers of puzzles based on mathematical principles
20. I admire the students who excel in mathematics

21.Tdon"t clear any doubts which related to mathematics.

22. The geometric figures of mathematics do not have any specific beauty.

23. Those with no basic knowledge in mathematics can shine in their life .

24. Mathematics knowledge is essential to all people who are working with any job.

25. Those who solve mathematical problems very patiently, can solve the life
problems with the same patience.

26. Those who have ability in mathematics keep its preciseness in life too.
27. Mathematics learning helps the learning of Art.

28. Mathematics has no role in the cultural development.

29. The findings of mathematics are useful to people of all countries

30. Mathematics is useful in the creation of art forms.

31. Mathematics is the basis for the development of human being.

32. Mathematics is not suitable to normal students.



Appendix D

Test of Mathematics Aptitude (Sumangala & Malini, 1996)

TEST 1 - NUMERICAL ABILITY
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Va x \[gr\,@(_@?
(a) a (b) a2  (c)2Va  (d) 1



94.

95.

96.

97.

98.

99.

100.

\/_]E X \/56 67(T§ aNey?

(@) 10V6 (b)) s5V3  (¢c) 103 @) 56
3 > D ) 5 ) L ag)om’l @lam vy & s1Ed @)elyo oeagosmmcmaf?
5 12 5 14 o

19 3 6 1.
@ g ®3F ©f @

aQU)o AUeN® EM2EH GREIRY MVosY afd)?

(a) 97 (b) 95 (¢) 99  (d) 98

x =1 o0} cuemeim aflueioo
(a) x +1 (by -x -1 (¢)-x +1 (d) —x —(+1_)

0.001 x 0.20 oa3 ale

(a) 0.02 (b) 0.0002 (c) 0.002 (d) 0.2

40 cm angsanss 4 e o) 80 UGS ¢aldomeE #e)mM). Deajoud &lglo
21@)OEDNOM 2 Q8T ag)® ?

(a) 160 cm (b) 100 cm (c) 44 cm (d) 50 cm

50} quaameemlend 8oy Aledsponlend mige 12 cm oI Maal®)eEmIeng
al0a]8al?

(a) 144 cm? (b)y 36 c¢m? (c) 48 cm? (d) 72 cm?



Appendix E2
Farook Training College - Calicut

Test on Mathematics Content Knowledge at Primary Level

Saheed Ali M. Dr. K. Vijayakumari
Research Scholar Associate Professor
Farook Training College

Instructions

1 Answer all questions
2. Choose the correct answer or option of the questions given

ok

7% of anumberis 21, then which is the number?
(a) 500 (b) 400 (c) 300 (d) 200
The difference between 5 times of a number and 7 times of that number is24,then num-
ber is
(a) 4 (b) 5 (c) 6 (d) 7
Write the next number in the series
8, 13, 10,15,12, 17, 14
(a) 19 (b) 22 (c) 16 (d) 20
The cunstruction work of a bridge will be completed by 80 persons within 20 days.Then
number of days taken when persons are 70?
(a) 30 days (b) 29 days (c) 23 days (d) 26 days

Babu purchased a car for a price Rs.44000 and sold it for Rs.48000. Then what is the
percentage of profit?

(a) 12% (b) 9.09% (c) 14% (d) 80%
A person saves Rs,500 which is 15% of his income.Then his annual income?
(a) 3542.50 (b) 3333.33 (c) 313230 (d) 3075.75

In 2012 academic year ,the number of admission in aprimary school is 850.In 2013, the
admission is 1120,then percentage of increase

(2) 31.76% (b) 33.50% (c) 30.65% (d) 34.76%

45% of students were failed and S50 students were passed in an exam,then the number of
participants in the examination is:

(a) 1000 (b) 900 (c) 1500 (d) 800

9. The additionof £ partto 12 will get the increase of 3 with the present age of

3
Rani,then what is her present age?

(a) 25 (b) 27 (c) 26 (d) 29
10. Howmuchis & of L 2
@) =+ b < (c) 2 (4 3
-%of % ?
@) 8 ®) + ) + @) 1

PTO



2o, Ly 3 L
s 3 7w 77 |
3 2 13
(a) 590 (b) T (C) =5 (d) None of these
13. Write the number of shaded portion?
i ' 2 1 1
(a) El (b) £l (c) 3 (d) 3
e | i 2
14. 3 5 7 5 - + 1 3 = ?
(a) %:-Z- (b) jg (c) .g. (d) None of these

15. Which of the following is the biggest number?

(a) L"partof236 (b) " part of 1028
(©) _é_“‘ part of 504 (dy L"partof741
J
16. A person washes 8 cars within 18 minutes. Then how many cars can he wash within 3
hours?
(a) 13 (b) 40 (c) 80 (d) 125

17. Write the number of shaded partion in the picture

@ &+ ® 1 © 5 @ 3

J—

18 10 boxesare in a barrel.and | dozen cubes are in each barrel. Then, how many barrels are
needed to fill 960 cubes?
(a) 7 (b) 8 (c) 9 (d) 12
19 The perimeter of an equilateral triangle with a side 7cm
(a) 14 cm (b) 21 cm (¢c) 7cm (d) 28 cm
20 Area increases while perimeter increases,this statement is always
(a) false (b) true (c) notalways true
(d) notalways false

21 Price of 2% kg sugar is 120 then price of 3% kg sugar is?
(a) 180 (b) 200 (c) 360 (d) none of these



22 Which of the folllowing is divisible by 8

(a) 354102 (b) 620013 (c) 32168 (d) 24182
23. How many squares with 1 cm sideare in a rectangle with 26 cm?

(a) 27 (b) 26 (c) 25 (d)y 52
24. Write the binomial from the following

(a) 7 (b) 2x+y (c) 2x (d) 6ab

25 When 7 added to 4times of a number will get 19. Then the number is

(a) 26 (b) 28 (c) 30 (d) 3
26. The name of the shape with starting from one point and end with the same point is
27.The quadrilateral with opposite sides are parallel is

28.The sum of two angles is 180 is named as
29. The formula for finding the simple interest is
30. The square root of 169
(a) 11 (b) 12 (¢) 13 (d) 14
3 1. write the HCF of the numbers 30, 45, 60

(a) 45 () 60 (¢) S () 6

32. 4% is converted into difficult fraction

12 23 3 7
(@ 2 (b Z © 2 (@ 7
33. %g is changed into simple form will get?
11 7 S 13
(a) 4 b I () 2 (@ B
34. c
In the figure £ BDC =35%then
ZADCis?
35°
A D B
E
35.  Inthe figure i /G =
£ GHD=70%hen £ AGH is?
H /70
C / D

36. 2:5=X:10 ,then value of X?
(a) 16 (b) 7 (c) 12 (d) 4

37. Acarwith 40 km / hr speed can travel howmany kilo metre within § hours?
(a) Skm (b) 300 km  (¢) 320km (d) 48 km



38.

39.

40.

- 41,

42.
43.
44.

45.
46.
47.

48.

49.

50.

The value of 27 x 32
3 x2°

(a) 10 (b) 12 (c) 16 d) 32

The half of 2% is?
(a) 239 ‘ (b) 235, (b) 237 (b) 2!9

‘What is the simple interest of 3500 with 7% rate for 5 years ?
(a) 1200 . (b) 1225 (c) 2400 (d) 7000

An amount deposited in a compny with 16% simple interest for 5 years, got 4000 as
interest, then the deposited-amount is? ‘

(a) 4000 (b) 5000 (c) 6000 (d) 4500

Write the perimeter of a square with area 144cm??

(a) 72 cm (b) 36cm (c) 15cm (d) 48 cm

When a side of a square is doubled, then how much its area is doubled ? -

(a) 4 (b) 2 (c) 6 (d) 8 y
Length of the diagonal of a square with a side 12 cm 1s ?

(a) 48 cm (b) 144 cm (¢) 16.97cm (d) 36 cm

A garden with 12 meter length and 10 meter breadth has to be constructed a path with 2
meter breadth, then area of the pathway is?

(a) 104 cm®> (b) 108 cm? (c¢) 102cm? (d) 110 cm?

A garden with 112 meter length and 78 meter breadth and has a path way with 2.5 meter
breadth, then the area of the pathway is ?

(a) 950 cm?® (b) 1050 cm® (c) 925 cm? (d) 875cm?

'1%()26 is suitable to which decimal number?

(a) 0.27 (b) 0.027 (¢) 2.7 (d) 2700

To get the number 1, which number is to be added to 0.7 ?

(a) 0.7 (b) 1 (c) 0.3 (d)y 1.3

Which of the following number multiplied with 0.4 will get 1 is ?

(a) 0 (b) 2.3 (c) 2.5 (d) 0.5

The value of % + —;— X % ?

@3 ®5 ©F @35
51.Theva1ueof3—;:- . 671— N 7% ?

@16 254 (@ 172 (@ 173



53.

57.

58.

59

60.

61.

62.

63.

64 .

65.

%— is equivalent to

6 9 oy 6 >
(@) 55 OR © ¢ @ -
—(;1 is equal to which fraction?

36 24 11 30
(@ 35 ®) 7 © 35 @ 3z

The vaue of a difficlut fraction
(a) lessthan 1

(b) greater than 1

(¢) equaltol

(d) All of the above

The value of a fraction with the dinominator and numerator are same is:

(a) O (b) 1 (¢) lessthanl (d) greater than 1
The perimter of the circle with diamter 10cm
(a) 10m cm (b) 8mcm (c) 16m cm (d) 32mcm

The perimeter of a circle is 94.2m,then its radius is?

(a) 30m (b)) 15m (¢) 7.5m (d) 32m
The area of a circle is 64ncm? ,then its radius?

(a) 8 m (b) 4m (¢) 16 m (d) 32m

- The length of altitude when the length of hypotenuse 5 cm and the length of the base

with 3 cm is:

(a) 8 cm (b) Scm (c) 4 cm (d) 2cm
Number of diagonals of a polygon with 5 sides
(a) 3 (b) 4 ()5 (d) 6

Valueof 7x (12+9)+3-97? |
(a) 20 (b) 30 (c) 40 (d) 50

write the number which is not connected with the group.
(a) V25  (b) 625 (c) V425  (d) V225

53% of students in a school are girls. The number of girls is 180 more than that of
boys, then the number of boys is ?

(a) 1590 (b) 2000 (c) 1410 (d) 1820
fill the blanks 1, 5, 13, 235, 41, ........

(a) 64 (b) 61 (c¢) 71 (d) 81

Choose the odd one out

(a) 121 (b) 81 (c) 64 (d) 84



66.

67,
68.

69..

70

71.

72.

74.

76

77

~l
[eed

The ratio of the boys and girls is 5:3. The number of gilrs are 20, then the number.of

boys are:

(a) 20. (b) 25 (c) 15 (d) 30

The distance from -5 to 6 in a number line is ?

(a) 1 () 5 () 6  (d) 11
Choose the Odd one out.
(a) circle - (b) cone (c) cube (d) cylinder
The value of (a*)?
(a) a’ (b) at (¢) a’ (d) None of these
. The value of L + L1
S 4 2

1 -1 4 L
(a) 20 (b) 20 (¢) 7 (d) 40

Which of the following is the biggest number ?

(a) 0.05 (b) 0.0505 (c) 0.505 (d) 0.5

Write the biggest number using the digits 1,2,3,47?

(a) 1234 (b) 4123 (c) 4321 (d) 4312
. The reciprocal of :%

@2 7 ©F O©F

The sum of the smallest 4 digit number and biggest 3 digit number is:

(a) 1100 (b) 1999 (c) 9991 (d) 1001
. Write the next number

1, 1, 2,4 7

(a) 8  (b) 11 () 10 (d) 9
. Which is the next number?

125, 64, 27, 8,
(a) 2 (b) 3 (c) O (d) 1

. How many prime numbers are there in between 1 and 10

(@3 () 4 (5 (d) 6

. The value of (2x)’ is equivalent to

(2) 2x° (b) 6x° (c) 8x*  (d) 8x°



79.

0.

81.

82.

83.

34.

86.

87.

88.

89.

90.

91.

92.

93.

300 + 25

600 + 50

(a) 10 (b) 5 (c) 1 (d) 2
Write the odd one out?

(a) 169 (b) 179 (c) 136 (d) 149

25 x 25— 15x 15
25+ 15
(a) 8 (b) 10 (c) 12 (d) 14

How many times the area of a square is increased when its side is 4 times increased ?
(a) 8 (b) 16 (c) 32 (d) 64
How much the perimeter doubles when its side of a square is double?

() 2 (b) 4 ()8 (d) 6

X 1y is given in the ratio 4 : 9 then howmany part of x is y?

@5 ®3 ©@L @2

What is the perimeter of a rectangle if its length is 18cm and breadth 10 cm?
(a) 48 cm (b) 50 cm (c) 56 cm (d) 52cm

The area of a equilaterla triangle with side a ?

(a) @ (b) \/‘;3:212 (c) 2(a+b) (d) 4a®

Perimeter of a cirlce with radius r?

(a) mr? (b) 2mr (c) mr (d) 2nr?

How much perimeter of a sqaure increases when its sides are doubled?
(a) 2 (b) 4 (c) 6 (d) 8

The area of a square with side 6 cm?

(a) 18cm? (b) 36cm? (c) 36 cm (d) 24cm?®

The average of the numbers 0,2,3,7, 872
(a) S (b) 4 (c) 6 (d) 10

10, 20, 30, 40, 50, the average of these numbers?
(a) 20 (b) 50 (c) 30 (d) 50

The value of (a%)?

(a) 1 (b) 2 (c) a (d) 0

Va x Va=?
(a) a (b) & (c) 2a  (d)1



94.

9s5.

96.
- 97,
98.

99.

100.

\/1_2x \/5_0—?

(a) 10V6  (b) SV3  (c) 10V3 (d) sV6

309 6 1

127 57 14

19 3 6 1
(a) I (b) 5 (c) < (d) 1

write the fraction with lowest value?

Choose'the biggest two digit prime number?
(a) 97 (b) 95 (¢) 99  (d) 98

‘The additive inverse of x-1 is:

(@) x+1 (b)) -x -1 () x +1  (d) -x -(+1)

0.001 x 0.20 is
(2) 0.02  (b) 0.0002 (c) 0.002  (d) 0.2

4 squares are arranged with 40 cm perimeter then the total perimeter of the rectangle
1s

(a) 160 cm (b) 100 cm (c) 44 cm (d) S0cm

The area of the square with length of the diagonal is 12 cm

(a) 144 cm? (b) 36 cm? (c) 48 cm* (d) 72 cm?



APPENDIX E3

SCORING KEY-Test on Mathematics Content Knowledge at primary level

1.C 27 Parallelogram S3.A 79.C
2.C 28 suppliementray 54.B 80.A
angles
3.A 55.B 81.B
29.I=PNR

4.A 30. 56.A 82.B
5.B 31.C 57.B 83.B
6.B 1B 58.C 84.C
7.C 3.0 59.C 85.C
8§.D 34.145° 60.C 36.B
9.A 35.70° 61.C 37.B
10.B 36D 62.C 88.A
11.B 37.C 63.B 89.B
12.D 388 64.B 90.B
13.C 39.C 65.D 91.C
14.D 405 66.B 92.A
15.D ALB 67.D 93.A
16.C 9D 68.A 94.A
17.C BA 69.B 95.D
18.B 44.C 70.B 96.A
19.B AS.A 71.C 97.C
20.B AGA 72.C 98.B
21.D ATA 73.A 99.B
22.C 48.C 74.B 100.D
23.B 49.C 75.B

24.B 508 76.D

25.D e 77.B

26.CLOSED FIGURE 78.D

52.C



Lall-crudaulm)

Appendix-F1

aflzjodmald: (13 £6) calmElw) 88

MUI@o alOM quoa(wn]

66 (alda0lmelo

wemimo @I )03

NGQUAHEM alOMOIMOW] Q061D




HMIW ) 83) >3

§0) (IO} D OBBSHOOANR0W NITWOg WIBFIHS alduy
6B CMS)AM@IM 80) AICIMOAlOM TVAOIWIBNAN VIV l0M
MOD(HS:BET HROW BB, DHNTI HBBSHHANDOW NITWHS
@yd)elo, AIGMLEBUY, @RSITLOIM GRYUWWEBUS, ©aldUdWEEBRUS,
aflamysmo qruoa(Uileud, alleidlo)amend:ud, G0 1e:06Mmo, @)SA(al
UBTDMEBBUD, 0aNO0MBAV af)aTIU UBHASIAM).

eeaaolmeiomlnel @pWw aldafleyodotle:.gled nemlmuwo
nS@asioel (9eaIacl®elo) ErSITuNOm ERUWWEBU B0 flen)mm
@D @O aneiaI3a0W] AlrlawosalQom @RAIN (aldal®Eose)
HQYo OaIYH: afTNMOEM D HROADLIB)IHUB LIdH}0HAUDHH)IAN
©. @RSITLOOM VEMIMOWEIBHS BRPATITI AMIILEOMEIIM)o,
BEAUHWHN 01288 WoeM alle:aUlaflep)an@lm)o, GRGIENeS
(IO ® 98BS0 H5le0B08 RIFIMa0D] aiClaflenmmaimie o
HROW B HUWB MVAOIWIHH)AN). IO OB:IS)OI (SO LI06)
DO BB H(anWlo DTG BS8O).

1 omowuB - | ¢ Bl TVoe Iy B Ud

2. emoawynd -1 voo@omo

3. emoawy®d - Il :  BuwwoowovosIye3

4.  emoawy®d - IV  @rowvsniarwo, @RM)ald®o
5. emoawy®d -V myodiol

6.  emowywd - VI :  enflmwemloo




OH@OAWNU3 - 1

Bl M 061 B, (3

a DCF U} 6833
1. ClMAVRUI®HBIOS (AIBMBHME:OSE0)0lal)o, AUI®IMI® EIMIVo6LGHOBH6)0)
2288 Worem Alle:rVlalesyamalal.

2, ElMvosi 03 Gmlanss (H1Wd:8)eS (e®iGm&u8 @lolydlwymaim)o
@Al (ale@oUlEemMEm)o.

3. M20MEIMEBBBOS (A IEDIH® MG} @IM.
4. Elanoal i E:810S MOMIVMAEMEESIAN8s (alCWoto BRI,
@mdauaimo

RO WIBBOTM LI ROV EB 80001 ®IC3 WM™ RIWo af)any myailafl
H9)AN  TVoeI I ElaN Vo y.

230 : MOOY HOEMAN AODHOM § @EILROINEBILHIVMIGE 3 @0Wo HauWww)
oa @ ®1 0l ®9) an).

TODOWE), MO B} (AICDId BOVHOH ElNTVoaUY af)al) ailleudatla lee)e:.
X, Y o) a)@EMavoa 1y &os %}-{ af)aM QYUICHI@3 )9O qvouwlensw)o ¥y #0
@YD) W)Yo OaIPMITT @ROMOO TV BB ElaNAVo6IY dHUB. = apam

y
0O X af)an ALo6UIH® ElaMNTVoa;@OS @rotdo (Numerator) ag)amyo, ¥ agam

Moa e Elanavealy@es Ganso (Denominator) agamio alow)am).




I Glanavosly - (alWOM QI ERAE63BUI

SlaNAVOELHHT TVLOIWOIVEMWOIT MY HEHOS)EM BIHWIBE ®Eo@IBIBe0.

1. avowoeem &lanoe (Proper Fraction)

830) ElaNTLoAILW)HS @Yo, GalBEOMENIUT §210)MONEME;ITI BROMOo ElaNMVoEI}
SHOB MVOWOEM ElaMo ag)aM) ~lOWAN). @O allel af)eWEaloPio BT &0
wlalen)o.

|on

O30:

Ju—
(U8}

ww
ol

2. ailava@lane (Im-Proper Fraction)

830) ElaNTLOAILWINS BRoUWO B2OBEOMSBHOUT AILNMINM LG @ROM o EaNTVo6IY
&8 allataElaMo af)aIMm) alOWIAN).

moel MWIVIHRIOMMBHUB Bal@IN@eT) ’%-

allavaglanosleng afler ag)elodeajovie NI &)s;me0dles)o.

3. alwoclano (Mixed Fraction)

80} ahBeMaVoEI V)0 B0} MVOWIEMEITNOWINM BQQIjo LIPANH:BIE0a]|S 0)alano
cal@m aeyan @lamauosljwosm Al W&l EERU3.

. aloElmeom allataclan@o)o, allauaciameom dllvoElanaowio Bogl af)@}®do.
930 3__1_ _ (@4x3)+1 _ 13
4 4 4
3 1
B 413 = 3=
4 12 ¢
1

. 830} dllvoclmotilan allel af)elweajovie BTG ©)S)®eINWICle)o.




(1)

(i)

(iif)

IL @lanauosydhUd - &)S]M@3 AUTV®)® U3

80} ElMNIVoAILWHS @RCWHTMW)o GaNBHTNWI0 BEO TMVOELIYOE:NE U)ENINH6)BEWO
AOCIHNHEWO HIV@IT (AITIE@ ElaNTVoAILHS Qflelss WIHMmO) AU IOTVANo
DEMROSAVIL). BREOTVAWDO, B)F)HGEWO, BHIOWENHEWI HalQEMUOUd Elanvosy
Q@3 ay®oave QUM

4 x2 _ 8
280 35 ¢

80} allavacimeom alwElmaosn MG, ar allaaEMoTeg @O G230
6B06NE a0 2JoTIaD.

dlPEIMeHE AllaHAEIMZROHEMUNWD Ga0BEDI} QY@ 0T ()AL

@ansengyas Elano (Compound Fraction or Fraction of fraction)

80) ClMMVonly®)es EMEOINEOm ElaNEB8)HSsS ElMo af)Mm) al0WaM).

2 4 2 4 8

030 : ‘-3—5)032 3 oo = 3 X 3 15

av,13sm @lansased (Compound Fraction)

80} ElMTVoRILWHS GROWER ERHLIE:IT3 GaRBER0, ERMAOLIBIG dame)o allenz)o
ElaNIVo6ISBOW QIGIGHROHEMESIBE GRO®o ETDIVEL BB VBTGV B:U3.

2 6
e (3] 2 () /()
5 ( 1)
aga@lamesud (Unit Fraction)
1 1 1
200 5, 10 - 33
aveIMmEImes Ul

30} ElaNTVoe I§HS GROUIHTINW)0 E2OBHTINW0 BEO TVOELIOEIMNE 1IN HEWO

3

a0B1E6) HEWO §21QEMIUE TLAOMEIMERUE aIElenam).

2 x4 - 8
3 % 4 12

[\)

930

[PS]

laMaVoaIY MVELIM, QAUIAUBEIMN (HOHSIO3 LLIV.!). 1oNES aldhoo TLAOMEIAD

o1 DalecoUlendo.

oL 42 23
@BO.4+3 2+12

[oswy
—

8 _ 11 _ 11

I

J—
[
[\

1

[\




L. @lanavoslidh8)1HS TVEHLIMANe AIYG:LINAI)o

€l AV B B)1HS AVB:LIMo

@RS HOB TV)aflaflen)m@imos Eanauoslid: 8. DEMe @R8ANEGSIC3WIM alel
OIWIGE Q) @RS U DEMEIGH}INOINHIG VIO (H1WHSB6M EMTVORI S Dal
GO BB (H1VHBIOS @RSITLOOMO.

230 : 80) wlilo OIBEEM ~s)GINIsnss asloe oavleanam) nisn)ss
aIsl®)o @RQEOMOSQo GalBO HAILDT ARYSS: af)® MIBo ?

DD G2103OOHM SO0 AlltodEIMo HalP®mocs Mlvailem Mmigowilen ayoleaoaT
DalCWOUlla] GRBIMMICE, BBBLHO al0SIHAG MBo AT, CENOACTMTINM VNS, @RS
@ew], @oe] @ROINRINMB:UB af)MOTE @RYOILlewI.

WEMIOYAIOTNT3 AIOEOINIDET

s
L S = 2 e = 2
* 6

2 3 6 6

@IHOVO), ElIMEBBBYOS TVELIMOTIGI

[_% + _g_ = g_d_t')fa.bﬁ oM nNIRWEMI® QO o mgmﬂ@;(oW@S)oO]

TVAOM GaOBMB88 ElMNTVOEISH:BINS M) GHOETNOM GRAIWNS @ROUNBBUS AldTaldo
)3l o)) WOE3 amil.

11 15

: e = =
930 >

77
ClaNTVo6HBIOS GaRBEBUE QUMY TV@EBBBIONE; T3

(1)  caeEaBUWB aEMialto 2LISHEBB00M B @O Al Voa I I Gan3
BB8)9S 02a10) eatommyemimo (LCM).

(i) 2066BW aloTSao ~RISH:EBEeLIE T3, MIGEMo AU LMD TVoELL GBSO
BT @RAUWOS NEMMaNLIndVGIEn)o. GaOBEBBINS Hald) HaIXMUEMImo
(LCM).

5

29900} @l :-

GaOBE6BUY ONLRIYDIBE] O)d HOTMANGIM HRIAODEMo

4 42 gal oan. my =21

5
7 21

ooy

7

wlu

5 5
21 1 21 1




. M WEIANEBRINS M)d HoeMIaN Ailwo

A WOEIMEBBIOHS M BHOTD)ANGINN), BRI aflaHBElMEBBBISEIW GUdaHo BNV
(d@31a10Gla) 0TIV @ (B3 1We 2ig) b

1L L
260: | 3 + 2 4
aiflaolama0se =4 ?
160U = 3 +Z
Ca0B6EBRIOS 0nl0.0nl0.0). = 12
-4 4,9, 3
3 Y F T E3
_ 16,27 16427 _ 43 _ 51
12 1 12 12 T 12

ElanaLoaIy & 8)HS M ds 2l O 1dHeemOmIGd

S

s ]

o

I
2 O ONG3 6 6 6

2. Glanavoalyd®B)HS IS EIMo

. ElaNTVOoELIYHS)OS TVBLINOTIeE! HWABBB6M QUYQUSLINOTIM)0 OalGRIWIENNO.
On30: (1) % - 772‘
4 7 7 4 28 28 28 28

(i) semaeeocd 0198 MIzM8s aloslcdmla’ @roalgd Mdla] Mglwows,
Blamas 21051003 Mgo L@ ?

dlajoss al0sloag mIzo 1—43— — %

- i

c g4

= 1+(-§- ——%—) = 1+741,_ = —}I 219d




(i) Mo &leaWe POMERIGS WA BEANA}BOITI HIGLINUN0 B)F16 2 S)Om). ENIOD6
WBS haHEMo af) (@ &IGRI0T ‘
MIDESIOBS dhaHeMo = 3= 1_3_ =

-1
4

=1 —i— &IERID

1
2
- 14
4
eg:

"

- OV

==

IV. @lamauosidh81Hs !1amMMo

80} MQPIUHG OVOMIHM BOWo &ENE)ailSIen)an (HlWeHW @REM ElMIVOAIY®HS)OS
!IFMMD0D HOY®YAND).

@O@OWG) YBOAOVMAOW] ‘%‘ Bl % @0 = —%— x -g— = T8’?5 @0Wo
29Qo0) olm]
1 1
12 x T 12 o3 moeiloaion) cowo = 12 x T 3
= 12 o 711- @0 =3
. Bl Mo B®:B)OS !N}IMManelo &MU @ROWEEBRHS aldMaldo 1)ETa] @0

@0W)o, GaOBEBOS AldMVal0o MNEMla] GaRBAOW)0 Af)PITIWIG3 A
3 4 3x4 12

W m—

20 T %7 T 56

. AN WoElMEB866M©103, @AIHW QilatNElINASEEIY GUdaHo MBSTI AlIOSTIM aldh000
(SO UT®HITE O

X — = =

20 29 _ 20x29 _ 580
3 4 Ix4 12

930 : 6% x77‘1'- ,




V. Glanaoesydh8)9S aN®6Mo
$30) TVOAIIOW aB® TVoEYE®IME 1Moo 1 eIdlesymican @y avosiieow
@ARBLCOOTIOM IO »ao (Teciprocal) agam) alowyam.

2 y
260: = oM af)(® aseaBos) 1 ?

2 4
5 &8 2 af)so @alBaOocd T @0

1 @g®om ol ag® -;— @Sl @aleMo.

. —;— af)an @) % O aldx) @Iy, (—1— @ommoaﬁ)

2

*  @PGCaOUW 1 @0l %— o0 2 asens)o —é— @OMAN0 GAIsMo.

« 5 L s 2 1 .
¢ @RV 2 5 msm:—;—ac@ 2 5 @se
3 4 .1_2_ = 1—1— NS683
2 75 T 5
aflad1e:o6mo

5

4 0seus

4

5 =20No

mailos 863 % oseasosm 10, anmow@) 106 % =2owaoem 8.

(15000 ElMaVoaI U3 madlenss allaiosmo a3 (G:ale: 1)EMM@sN).

4 .
30 ;e =
2000 % 1

ool

4 x8 = 32
6 3

VL. @lamavoslyH83)6S @I0mM Yo

. 2 @lanauoalieud mellad ®O0maie ealga®Ial 8o ElINIVoRIWHS
@RowdA)o, ®ENB0 EIMAVEAIJWINS GadBAl)o ®aFlENe, MISAM BaMoo ElaMvo
QILWIOS BaB0, MNR20EIM TVoAILWHS @oUdAjo GaXleno U)EMIEe)d:.

o §aN0o  NETMMaDLIBIEM QAULNHMEIT3 BMo ElaNaVoa I WosN; aiellw &lan
TVosIY.




J @6N200 N}EMMANRINEN AIENOMSSIG3, eN200 ElaNMVRIEWIsN aeliw Elanavosn.y.
0B: —é— % af)MmIU OB 06 2IQ)ds.
1 x8=8
6x3=18
OleS OO0 MEMMaNLIA0EM QAUENHMANTIMITY CENIROON ElaNAVO6LWOW %
@yem alelle Elanavoely.
. ®™ag)88 ElaMaVoaIy&HU3EN BGO BROWEEBBINMEITS Aellw caeeMss Elan
MVo6UY Hal0)Mo HaIolW 6203288 ElaNAVoEY AUBN®)A0VG]ea)o.
. oarlg)88 ANV E:WBE0 BGO G20BMINMEIGE §aI0lQ GRoWMBS Elam
Vo6 §al0ym)o, Al GOS8 ElaNTvoaI) AeN®)20WIB]He)o.
ICT - Integration
1. J Fraction Lab - Free style option.
2. exvwomlem cowe - Ubuntu School Resources. (Std. VI)
GLAHIW1HosMo
. 830) QPIUBRINHOD LILRINBBBOSSIVGIT @RIV af)(T) TV} aflaflen)an qvoey
oerm Elamavoey.
. oMo U3 TLowdoeMEIMMo, aflaaElane, dl(WaElamo af)avleEBRem TVOWOBEMWOWS
®Oo®Blenvo.
. 30) SlaNTVoRIIW)o BROWHTDW)o GaOBHAMDo BO) WIWA® MVoaILOB:NE 16T
SO)EIUIGPI, a0B1E6)GTUICPD RIElHH)IM ElaNTVOEL WIS TVAIMEITNEERU3.
. ElANAVORLHBHS O}BHTBHN)0, AL LOVEBUWBHN0 Hal0) Halomwismimo (LCM) @recy
BI03 FLBOMEITNO )M BRIV BalGWIUIHN 0.
. ROVEBHBWI0 ASEIB)HOBW)Io EIANAVOAILHBIONS NEMMMDOWI] AUy 06LIOMIlBe)aM).
. EIMAVoaLLHBIHS N}EFTNMaDLIHO ROIVOTINM BONROW] QILOaIOTa] 1)FMManalo
BHEENBOAN).
. @OUIGAD, BSEEBI @101} l0WIM AUYTIHR0 af)IN BRHWWo DalCROUTlEnIIM).
. QUY) T (HD0HBHIENRIBG NIFMMOOD aDEMROW] Q106 ILOMIEe)aM).
)53 1RO MEBBU
1. @OBY HHISIOM SNV EHWEIIMO)ICTOI) D) B>.
20 11 s 25
1) = 1) = ) =
ONE NG SO
42
2. 5g O™ BINL1) 0} IO LIP} D) H>.




—_
—_
&

2N@OD9L! HaHDWO2IT® BONOTING TVoEY af)9}®)b:.

4. (@®lo0aiqg)d
i 2 L
O 25 + 15

7 4
(1) + 7

5

OO‘UJ

(8]
o
(¥

X

cen 1 5
(1ii) X 1

S|
<

1

(o)

) 3 .
(iv) = OB af)l® aseBoss 17

(v) 16 ol9d mizayzss emni % 2198 MIBMBB HHaHEMEEBBOHHWIGT ag)L®
EHaHEIMEBRB)6NB0h)o?

o}

(vi) S% eilgd eaigso —Z— eilgd o&IBFAN H)aflGSRDSOEMo. af)(® d)all GaleMo?
Reference :

(1)  Text books of Std. V, VI, VIII - SCERT (2013)

(i) Hand books of Std. V, VI, VII - SCERT (2014) (teacher text)




DMWY ~ 2

HOM2IMo

a @ym)elo
mloy=Rlalmanaoo] mInwee|s (alwom caaaIdleeRioe Palcworilesndn)ss Werl
UL YOMROMo. QUISTHIR Y0, QULQITNVOWo, MNIBIoU), MaHOMIV 630200), ME

aHeMo @saslw dled craIRIRleeifido VMAIMo YalGIUlafjAI0)aM). (AITI®® WM
DRHED (al@aIdE1EN D@6 DD HBRODY)UD.

a L1561 68303
1L (d@®@0Mo af)MM BRHUWVHOD @RSITLNOMAIEA0WS] AMEILNEN M@,

2. alailw wmdeasglcd wMAOMOTIHG (AICVINHTMEN)Ol2 )8 WI0EM GMS)
an@lal.

Q (adWIM BRYUOWEBBU

* &0} ATie®e 100 agam qvoa ;200 eniruilaflal) al0@)EMINW @R (TSmO
QUM WOHROMOTIRIDD] af)IMYeIOWIAN). YOM@OIMo af)aNIG3 MTIOM @RSITLOIM
20661W)BH @RI ERMIVWD WMBOMo of)M AUSSIOM 0ROV aflGlajond
oo = MO, @IMo = @RI afaNIEN. LEOMHE MV)ailafleey@lal %o agom
aflaMo Da1EWIUIlen)aM).

o X % agamocs —1%_0— af)aMmoem @RAMN0. BRMIVWD aFlOTO0) VEBIMTVOELY

oo ElaNTVoeI§WIV] af)P)MOM ¢20320w1 100 caidomocd ac.

s ElaNMoAIIOD®)o BUDICUDTVCAINDWIo VMAOMAOSH] 20908 @rae® 100
BN N6M1afow3 a.

260 - —%— x 100% = 50% %— % 100% = 75%
0.7 X 100% = 70% 0.65 x 100% = 65%
ClaN Vo6& B0 GRAUW B MLIYRIW MAIMAOLo
@lanavoeiy DR®DIMo @lanauosuy QR®MIMo
3 1
- 75% 3 g—;-%
L 25% L 10%
4 o 10 °
1 1o 1
6 65 % 700 1%
_1_. .._1..0 _l_ 19 __1___0
3 3y 3 B3y
_.2_ _2_0 _1__ 0,
3 66 3 Yo > 50%




clanavosuy D®MIMo clanavosiy UOMMIMo
RS 1o 1 o
g 12 5 Yo 73 4%
L 310 18 72%
32 8 25
1 2, 18 60
g 16 3 Yo = 36 %
+ 20 %
L 5 %
20
DBIaNOEMEBBUD
(1) &0y avoayes 20% 300 @RI Mvoaly ogd’? malles uonly X agad
B8 flafodd -
X oag 20% = 300
x x 2% =300
100
. _ 300 x 100 _
SX o= T 1500
(i) 40 apom avoaiy 60 20061OEE AWBRLMAT af)® WGBOM? AIBRLM @)@ = 20,

(iif)

OO %-8- % 100 = 50%

100 agyam cvoauy 60 @l ©:)060m). )00l af)® WOBOMO?

206000 s = 40, OO -154-(-)% x 100 = 40%

pao: 1. 600 apam aquoeuy @emled 10% ©,)s1 wdaslajord ag@@ods)o ?

ailvo s eimo

aago 600e@ 10% = 600 x %}% = 60

L anole aquosuy = 600 + 60 = 660

2. 80) moaly @eele 25% &Sl aidaslajeejoud 4000 @rol.
af)B1G3 Vo6 af)l® ?

QLoeUY X af)aM) qUB:@30 loe)s>
memoo, X x 122 = 4000 . x =4000x 100 = 3200
| 100 125




D®NHIMNo (A ICWINTMITI

oy Rlalloemiod 8cge0 TVMmAREBSITd VMMIMo DalGWOUTlEn M.

RIORMaUSEERUS, AITIEHDVENTE af)aVIQl HBIaOOEMEERB6N).

. 21080 = oﬂgaﬂex - uosaslw aflel

s  MatiSo = ansdlwailal — ailg aflel
210 0o

s PDRIMAIMo = ————————— % ()

anesle ailes

Ma¥iSo
ol ailael

x 100

s MaHSWORIMo

anssle ailel X (100 + ejpcuwmaomo)

. QﬂgoﬂeJ

H

100
aoasle afler X (100 — enewwmacmo)
o ailgaflal =
O

100
e WlaleoeE = aloauyaller — afigailel
o Ul&»DENE O®DOMo = OS5 x 100

alomoyailer

o ODOMHOD afll®1B:CEHNTIM HHal WD(No DalGWIUIIBeo0.

H3IaNOEMNEERUI :

®

(iD)

100 o)aides 11 caim ansesl. 10 caim 110 o)aides aflQo®d LIDRUIAIMo af)(@?

ailvod 1Mo

11 eaimw)es aoessle allel = 100 o)al

10 cumwyes ailg afles = 110 oyau

71 ecumoyes ailgailes = llOQ = 11 oyal
1

Co 11 gaim ailmdes)eonuoud
= 121 -100 = 21 ooz
eIElen)an eneRo

210 0 21 _
- BIOEOOROMe oessle ailel < 100 100
= 21%

$30) a0 AUOEBIEMINWT @RE® afleIss 1o TLVRMIBOVT eIElajodd
AW EODENE af)(@ DDODOMo ?

afltodeimo

Daflos 2 eI o HISIETUIUE @R@IHRINT TVDRMIBOE AT &HOYMEMo.

L AWl EeDEE L@EOMo = -%— x 100 = 50%




GBI N300

¢ 80} ario®e® 100 apan moaiy@@om snimlaflaj) alow)emioud @regls:)od
MO1BEI® o)) qV)aflafle)EmUPoem) (AIM®® AUTVER® V@AOMOTIIRINW]
Ay alOQYANO).

o MO)AUMD oM ato@)ma 100% @rend.

3

o 20% ®osmom cmosu(g@ge)s-—é- comano 75% ©:06mMomM Moaly)es ) (CeTeploN)lS
BT DD,
o 200% agamomd mosgl tomaomo agyamye, 300% agyamomd mamles! wwmasmane

ag)am)Boem).

*  80) TLoai@)es 1% &0emom qLoa I WeS %6 @00 af)SJOMOT DO

ICT Slot : Ubuntu > Chart > Pie diagram

@SB 1GOmM BB U

1. 6460 20% ogo ?

2. 3600 of@ vomaomaosmy 9 ?
3. 30 ea1d al0lew ag)@)@O@d 6 Gald emOQ). a)BIC3 AlRWUWMAOMo ag)® ?

4. 12 6aiméd aosedlweajord 1 eaim aun®Rmyeo 86:05)0m). af)@slod Al e
af)l® ®DOMo ?

5. &0y avoauy, @aeole 12% sl aidetlajenjowd 896 @o®l. ap®lcd @oEyTvoe)
aR®Y?

Reference :
(i) Text books of Std. VII - SCERT (2013)

(i) VIMIOGHDOHo - CGHOB WOITT@TVIACI®) aldlaxom (2000)




OMOWLU3 - 3

B(R0 BV 06 S0

Q @R @)6Llo

VoL HOBW)o BNV ®HOBW)o Tunomailal d1TIWIG3 af)Pymomss (o3l
s@l@d, Elanavoaides qunomailal @1l ag)9}mOB (AIWOTVo QITN). 0D TVMBAROWIGI
13-00 M)QoerEl@d ©9 1M1 WG WOTTMREM MOV WS W] @Y BUOLUEIIMEIB
8105 (HIV ERYBIROV] HIT®O.

a B1d:H | 683U3
1. BUDI0UDAVOELIHB)OS @OSITLOOM @RHUOWEBBUS AMYLIDSANGIA).
2. BUDIOUBAVOALIYHUB DUBHAISIIM (AIDEWOUIlE: (KMEBBUS aldlandleMMGIMSS

GUoaH] BMSIIMNEIA).

Q @RSINOIMIVOWEBBUI
1 10, 100, 1000 oseeBlonl 2082001 aIe)an ElaNaVoaILHOSWIMT BUd0owUd
MVOBLY )M alOWYADND).
2. A)EIO BUDICUDTVOEHOBW)0 ElIMTVo6YHBIW)0, af)eld ElaNTVOEI}HOBW)0
BUDOOUD VoAU HBOWo RO af)P) OB CVLIUWles)o.

3. 80) ElMIVoIWINS BUDI0UND}aIOMIT3 BUDOCUDMTIM GUdAHO @REHEBI3UD
BRHUBCTNEO}HVOINEMNH;1O3 @AW @RYUADCDS: BUDICUDEEBUS AT AlOWAM).

200 L _03333.
3
_;_ = 0.142857142857...
4. BUD00UDMVoRLBE 2 BoMEBE)eNE. (1) @oaismumvoaiyocome (Whole Part) (2)

B8wocwElamo (Decimal Part).

. 3002000enilm)ilM) D)WaNB8 RONAIENT @RELIMLIVOEILORIMNO.
. Bu0oowoeniim)aila) CUNHMBS BOWVAIET BUDOCUWEIMMo.

230 : 124375 agyom auosjocd

@RELIMDLAVEELD BOUO = 124

BUDJoUDEIOMo = 0.375

BUBD0UBTVAELY 3B)0S BRSITLOIM (1B

. 2 BUD0UDTVOELIYBUD B)SIMHEWI BH)0EN]BHEWO 2IYMDIAT GRAIWHS BUdIWDANND
MBBSYOS af)sIRo MIEISBABEMo.




ailv e eimo
232 : 528+ 52.8+ 528 +0.528

528.000
52.800
5.280
0.528

QUIQIS LIMo
230 : 25.8 —7.025

25.8000
7.0250

cngsmmo

@6NE BUDOOUWDMVORL U @EXITd !YEMENIN@INT, TVRIIHGEOB BO(@o MElajla)
GUdaHo HROOMo BUdICWMVLOIMEIBBINS af)sNo MFMMALLIOTIGE HSCOMOS @Gl BUdJ0WD
snilm3) 5008 aoml.

230 : 2.5x4 =1.00

a0@6Mo

80} BUBICUDTVEEILHT BQID) BUDICUDTVOELHIEETTE a0BlHE)ETUIUS n0000 (G20B0)
af)@afoP)0 al@EINaVEWIVIBIENETNO. A0IOHETD al)@FNTVOEILDOBNINGIM, BUdOoUdIVAD
MeB8)es agepovlmmymudla) 10, 100... ay@en® @omemoRino® qoaye@:06ME a0
HOMW)o aOI0HOTMW)o N6MIajodd B,

GUdaHO ADO0IOTIHEI BUdOoUBIAIMEBBUIEEMTVE] 2] AO0EMaNLICIIIGS BUdJouUdsNIl3)

EDS) B>,
0.9 0.9 x 100 90
2390 : = = = = 6
0.15 0.15 x 100 15
Note:
(1) 3.456 x 10 = 3456, 3.456-+10 = 0.3456
3456 x 100 = 3456, 3456-+100 = 0.03456
3456 x 1000 = 3450, 3456 1000 = 0.003456




(i) 12x12 = 144 12+12 = 1
12x1.2 = 144 12+1.2 = 10
12x1.2 = 1.44 12+0.12 = 100
0.12x12 = 0.144 12+0.012 = 1000
0.12x0.12 = 0.0144 12 +0.0012 = 10000
G321 oemo

100 & @le:B 2082001 IO} EaNAVoELYHBOMT BUD0oUDTVOE LU @RLAAID
B0000UDEIMEBBUI.

a0 BUD0CUDAVOELHOBW)o ElIM V6L HBOW]0, nf)RID ElIMIVEIHHBW]o BUI0
DAVEAIIHBOW)o ROFIHWP)®OMB HF1W)o.

BUDOOUDTVOELIL WS AT HYSIINDIAT, FPAIWOS BUDICWTVLNOMEBBBIOS af)eRo ML}
20WIBlE0Mo. MLIBOLIHICE al)BRio GalBO) ®)RIi@IH6E6Mo.

BU000UDMVORIL WS @edlEd WEMlENIN@IT}, TVoAYG:NS 2o )eMla], HBROODo
BUD00UMDTUOIMEBBBLOS af)siPo NFMMaDLIOTIE3 SEOMOg BOG] BUd0WNIM) MW5OT3
aml.

630) BUDOCUDINVOELIYOD BHQYIB) BUICUDINVORILOBETTE AOBIBNEIUOU A00VH0 af)GaloP)o
80) al)@eN Vo6 1§ OVIClenseMo.

@) SR IUROHM BB

1. 0.00600 oeiyeow @amavosnly agos?
2. —%— M @RILDOW BUDO0UDAVOELY af) P .
3. 28.09cmos ap smglwoms S0 sslg)o ?
4, 45 orvu@lalgd apo @1QooerT ?

5. 455 21efle19d ag@ engd ?

Reference

1. Text Book of Std. VI SCERT (2015)

2. Teacher Text of Std. VI SCERT (2012)




OMIAWNUB - 4

@Rod6NU(MWo — BPRMIaIdDo

Q @R M)ao

M aLoa I eSS 26Q00) all®1B0emMa@oem @oUdENITWo. VMEIGE &)S)M@E @RS
HFHS GOODAY0 ~IOWIIVISCOE @ROUIENITWO DalGWIUIlENMBIONG TVDH:O0 Al HD)
20O, VIR OTIEE alLIGa]I9lo @ROLENITWOTIOW®)o GRMAIOMTTIOBW)o
(A IGOWNEBBUS DETBOIO0)ENTE.

Q £15M {683Ud

1. @ROUDENIMLETIHMFW)0 @M LCOTIHFW)o GRSITLOOM @RYUPWEBBOBH)Gla]
WOREM BMS)MMI).

2. @ROUWDENINLOBIHMWW]o @M IBOOTBIOWW)o (A IOEWOUIld: (B MEBBUE alId]
a0G1ENIN@NMBS GUaH] CGMS)ANDIM.

Q @RSIMNIMIUdWEBBUI
1 @RoUDENIMDo
@RS MEZTE DOm0 6 2IQGIETUIPIET DD BRIV DalEOUIlENAND).
93aNOEMo : §0) (BNECHIM TG
. aBgale alelle aitoo, a@Qaije ©2101w alwowilan 172 ases.

. EDSOMOO QIUDo, aBQaljo HaIol® aoEO 172 2s6ms oM 0eEOITlajow)
G aldh0o afQae ©2I01W AUOTIN Y4 @3N WEMIQOOWSIDITS.

([@lesoemamlnal UweEBgd)ns MI8o 4:5:6 af)Im @ROUDENIMDLETIRIOE ag)n
alowWdo.

B9 93G2aNEMEIRUB

. alaadyo @smeno 1:3 aah @RowosITWOMIE3 Cal@Or) 21000 DEMBIBHINYENS.
80) aigl alaadla) 3 215l 2eM@ Gal@SEMo af)MoETHIGHMAMN..

. M3 HOTY &Sl @RWI0aldh0)o B)5le:8)0 Mezlanss @rovoeniawoe 1:30
@RYETT). BROUENITWETOE! 0136833 01929 MNVIT @YU@ANe GCIBleTm)
Galdd)o.

@RoUdNIMNL RIPAI)3>061M0

§0) GROWMNITWAEMINE! 2 aIBEEOBWo B0) MR TVoRIIO®INME a0dlajodd @R
@RoUDENITWo RISIMAIB)0. OBOansMOmIM, 40:25 agyim @rovoenimbo 2ISI®A08H00 ©6NS
AIBEBBOBW)o 5 OBOME a0@l2jomd Ao,

@pomooy; 40:25 = 8:5




@RONCAIORR], BO) @ROWENIMLOBINL! 3638 B0) MR TVoEYHEME )61
2J0@3 @R alleTilen)e:]o e aly)o.

930 : 2:5 oM 3 @06 !)ervlaomd 61 15
BRIV, WIR® Moy X BRSNS T

a:b=ax:bx apoldsen)o.

2. @PM)a1d®0o

@RoUENIMLEBBOS ild:MSlaflen)emiog)o, £10L1G:Gl86)EMUIP)o B1F)aD al)THW @PoUD
NIMDEBBUY AIP@EIM TVAOMAVIZ06M MIAMITIBN)TND). M(AISHOCTICI 2 @ROUdENITD
BSOS MRIMHWQ @OMAIdMo af)NalOWIAN). ERMOV®, a: b =c : d @rpwoes a:bw)o
c:d @0 EPMAI®OEWIBE BRYNT af)aTNaloW)IM).

t 2 @RoU0ENIMDEIBUE @RMAIMOTIOWOTE ERAIINS GRADAIBEBREINS NJTNM
afeinno, AWIAIBEBSBINS N)EMManLlQl)o M)RIR0V]dlen)o.

@RIV DS, BPMaO®o a : b=c:d apssmslcd

axd = bxc | aooldlsen)o.

_ be _ ad

d= a > b= c
3)S0OHD,

_ be _ad

a=q C=

232 : 2:5=x:20 eapwomd X o aflel ag® ?

aVMIM)ald®o

2 pavagd” @raaSW8 200)MO 860 ololelenemMEe8 @Y Mg MVAOM}AIIG O]
2I006MAT) alOW)aM).

239 : aUHSWBH ¢SMIU3, aNTVOBHOWIOW afsRaRe afleiwio GAVEIE)IN).

IO HOWIOG af)sRo 1 2 3 4 5 6 7
MO SoO ailel 6 12 18 24 30 36 | 42

snailos

=57 = TMVAOMYAIO O OTRI0ETT.




il 1 T®MIM)ald®o
af)MO@3 afler 209w aflaiel®a0Wdlen)e. @Ry 200eE® QllalEI®OIMald®o af)an)

aloW)aM).
930a00Mo : 80) 03 300 &l.ol caunmlcd qusrIcla) VAo

BUNO® 60 km 50 km 30 km 20km 10 km
6 hrs. 10 hrs. 15 hrs. 30 hrs.

TVO®o 5 hrs.

GOM3 HHOS)Om ESMIFEIGE MWIaN)o QUISDAIHIIM BO) AUTVED, CUND B)S}ANTIM
MINVEaf TLOWo GHYODAN). MDD B39Qo AlaldIMIMYAIOBROENY.

Dailos CUO®eO® X, X, X,... a)aD}o MVBROCD ¥,, Y,, ¥, af)aMYo &0 W3

_}f‘_-_}_,l. @6
% Y

939 : 8 ¢aId 24 AUMoH®IME B2l 80) ¢20eil 6 ¢ald ag)(® FlAUTVoOE:ENE
§alQ)o?
ailtoaeimo
ailos @YB)HBIOS aENOCD X GRIANHU CRYW)o BlAITVEBS)HS )OO Y

@RBONGHBINOWI0 af)S)OMICI

L6 @rdses 32 dlairve calsmo eRoell @300 0am.

§30) Muil® Tvoalin® Mlumile @rovsmimwomlad afllezlanyan ailwo

X of)m auosuie® a:b:ic lad allesleeam ailwo

. @RBIo @ROWMNITWOMIeAI 3 38l ®ezlad &)SIOWymEeMo.

= (a+b+c¢)
) a
L @B RO = XX m
b
QEM200EIM0 = XX I T )
Cc
20ROV = XX [ TIh T ¢
932a00smo : 300 0)alo® ©oam)o GWOalle®)o 2:3 af)m @R wdENINLODYI G

aile&lee) .




afleeimo

+

@RCWENITWOTIA! aIBEBBINS M)d = 2+3=5
002603 afladlmo = £ X800 =320
cnoailyes alladloo = —35— x 800 =480

ICT Slot — Ubuntu — School Resources — @wowsnicnwane @pmyatomanoe

ClHIAVd @6Mo

+

+

a ®po b o ®uilenss @rRowNITWHED a : 6 aha) avjailafleayam).
a:b @)o ¢:d o myely BRMDGOT2IWOES @Pe® a:b = c:d aga) qv)aileflesoo.
a:b = ¢:d anesme)@d % = —(Ci- eRldle)e. ermo® ad = be @yldlen)o

§0) @ROUENIMLOTINR!I TVOAIIHOB BHQYOD) TVoALIIHBIENE !ETIHN)GHEWO, a0l
HOYHCWI HaITMOTI MBI BRMAIGOTENBS @RoUENIMWDEBUW 21E1H)o.

@) SBAIURC M 6BBUY

1.

8:x=16:10 enwocd X 61} alel af)l® ?
1

2. 5 :—%— 05 ®)EIBOW @OoUdENIMLAANTS ?

3. 3 calo)ps wEq®W8 2:3:4 gD @RoWENIMDOTILIM. BRAIOINS AUV HBIOS
D 54. B0 2)EHVOFOMW U PO ?

4. 3500 agyam avoaye®@ 4:3 ag)am @RowSITWEDTIGE Ailes]ee):.

Reference

1. Text Book of Std. VII - SCERT (2014)

2. Teacher Text of Std. VII - SCERT (2014)




HMOAIIU - 5

)23l @)

Q @Rym)eo

A OOOM AMAHLM TV IJIEENIOWETTNONSIA|o®HAN (aldiIWIOL! alBI®IO0 Gl
BIO}alBBOSHN)0lajjo WOOSMMEMROWI0)IN). AUBAINLIOmOHWIR)EHAN al9dglene, EMe
QB 2EBBEIRI0 CGOINVW)0, BYGHINENOBEEBBFIRN0 D)o AUICMNHOMW)0, GRG:HLIMBS
21010 HSEG3 (TESHTNHOMWI0 GHO6MIM AMYaHYM BHPle). (al0CWOUIlE: RlalmOwIIE3,
SyoHlmuneiomila) Gaueiled:5)EMIoP)o ERSANG:UE @YU LBOW] QAIAN). @R(AIGHO00 D ©)al
683U (TVOBUSBHB)BOWS] NITWHF06T) RIOFID] 0D WEMIG OV U6 DENBOVD).

Mo, al0a|8al, Alydai®o ®)seaElwal ERBEHIMBS (1I0GWIUTE: MOBNEBBUB HeONR
TS af)IM @RYAURIOIGE3 TlaNosm) RYOFTIWIOS DB, (NEH6Mo, AlM)00, AULTCO
@531 Mo ®O}AIBBRNS QB GHS)o al0a|BANHB)o HOTROMINMIGRISN)0 GRAS
)0 NIMWHALF (LWOM VETIO®ITEBUS B)alle:adleeMONM)o afllan1S (EEBUE PeMROW.

21001 W)HS @RSITVNOMINWEBBOBSNGlafjo RAUWYOS (A0CWIUIE MVMBAREBH8
069Gl 23006 DD e SIed Aluos1e:d1ee M .

a DCGUDY6BBUD

1. 200l01WeS @ESITLNIMINVWEBHBHP)Gla)88 WO alléadlajles)anoa’.

2. MOMIVMBAREBSIC3 2100101W)HS @RUWEBUY (AICWOUIlENINTCIMBS GUDAH]
EMSTN@IM.
(1) zyonlmlw)e @Rsal)o

80} Mlere 2105 @PELIBIG B0y dlenyed, malles MIgowlend @egailal ao(@ao
EMELI (N E@IWBB®. WEEBOM MIBo Ao (AITVEMDIVAUNW  afHAOMOTILNBBOI
AT al0@)aM).

af)IMO@, 80} Galaj@algld) MIge @o(@agl, AlGlVlo aIBlVEMIEMAGL. mal
G213 B0} @RI GRGIMBB®. M(ald00e MI8ale Al®Wlo alGlWeMIeHnMEAUOD
afl20MOTEN88® o)) alOWlo.

@, B0) 21065 MEGfles). @GN Migaye arlelw)e, KAGAL, Haldenalo
DEMRGLI0. §D(aldHD00 3 @psan®W aGlEMICENMEANWY ([GA0MOLIOTeN88a! ag)d al0
)amy.

(i)  cosus:uld

A
A 4

A
R 4

A
h 4




agQaie eigl®a®w RYOAI®IY el EMBAUO. Ml AUEWSNAD of® CMAG
g Ee)o Glaimaow Mlige REMEOVICIEN)o. afNOT @BRYAIUDIOTIMMITVA]], D QUG ofHL®
casmeo®slene MIZ0M &¥lwye. MEBeM, @MMMR] MI50mM MoUwlenan 80) eI
OO RYOHATIDIG3 o6 ag)am) AlglENMN@. (A I0CWOUTH BRYAUUDLEBRUIBLES BO) GO I
WS HIMIN0W @OBAENSS HeHIMEBSIVCo0 0 CUMEIQUIGE:. OO0 GHaHEMEBBOS
GOAIOAIEMDO af)M) alOW)M).

o e

A

(ii)) oewmwyB
3 nilmyeewd 80) (EMYH DalCI®RITTIC 2UWBHSHIBBIMM BOTTIT ©)nIOe]S)EMUOUD
DEMBOANM@OETT MRIEBW. B0} MLa®RIODIna! 06E mim)eneg @enied enimwlaflea)mm

alel®o alo®HEITE aggane MIBo B0 RO GROHA{lENAN COMIAIMLAdENS.
OOI@TIAN MO} BOQOD) B3HI0J0 GEEMBCI0.

B

A

afloowled A, B agom? 2 eiimyeees cwomlallee)an aggane MI8od)06mm Gosy
ABwoen. AC, CB agom? c06106UsmMWBERUB Gal@@ 61ajord, @oledmlm) anailcaiss)ss
26900} a0 @reapud AC +BC>AB ogon aidlesyam).

2Q) 138603 DalcWIUTlaf ME® (AIEOIB® @B 20D, BO) (GEBHIEMTTION
af® 2 QUUDEBERSIOSW)o @)d> A)ANIAOOTD UNEBDEHIUD AL)®OIW]TIEe)o.

aflaflw melsesyd
1. (G HIsMo
3 QUUEBREYBS 60) 630) GRSV ©)alR06M (@IEEH6Mo.

1 MARYR(GIEHH06Mo

A




. 80} (@EHMOmINg 3 QINDEBg)e @)aly MIBMBSAIWO. @RO TVAR) ()]

GBOETHROET).

. 80} TVOR)R(TIEHMTHNNR! af)2l0 B0 @80 60° @rysrs.
. 80} MORYR(IEHEMOEINLl angsail = 3a

Lo V3
¢ 80} MR GICHEMOTIORI al0gjgal = 2= 2

2) ailaHne)2R(@1C Mo
A
b
a
C
c
B

. §30) (GIEHMODIO 3 AIUEE8)HsWI0 MIBEBUW AUIMITV® GRBAUSHBOOEM

£103 CROMOo (BIGH:0M@OEM QflaHAE)ER (W BHH06Mo.

. allavae)® (@lesosmomlend angasal = a+b + ¢ (3 awenseswio @)s)
. aflaxae)R (@e0mOTng alog]sal = /g (s-a) (s-b) (5-¢)
g = at b+c
2

3) DG(@IEHHIsMNo

C
C
h h
A B A B
. 830} (@lEHMOTORl afo® B0 80) 60smlnn aslul @esal 90° @yesmesslod
@R®) B0) ASLTINCHOMNA6N.
N 25LO1EH0MOOM 21080 b W)o, GROIEEISH)8S elosnio h 9o @RHWIB aloa|sai

= %— bh sq. unit @wyen’.




4) TVRatdBUdl (ICSHI6Mo

A B

o 80) (@IEHHEMOMOR! afe®eslalo 2 UWEBE)OS MIBEBUW ORI WOTT
@ROHMIO) TVDAIIBUDIBIBBO6MMI6TT).

. 80} TVRAIDBUIGIEHIETNODING al0BEMHITMHUB ®)ely@0dEles)o.

5) oym@leassmo

A B

. 80} (GIEHEMOTVIHL! af)LI0 BGHIHBlo MIMEHIETN)HBOWICE BRO OO
(@ EBSHOEMEBBBOEM MM CEHOEMEBRU3.

(6) eoB@IedHIemo

B C

. B0) ([GNEBHIMOTOL! afO®B1eN0 B0) G NILa0TeH:06m (>90°) @ryesm
;100 @ROMOO (GIBHHIEMETBROEM MUY (MGHHIETNEBRUB.

BQ) L ICDY DD HUD

1. 80} (GNeHMATINLI af)RI0 BHMHB)NSWIo BRSANGSNS )& 180° arer.

2. 80) 25@1es0emEmOM 21030, b W)o, Blonio @ Yo BARo ¢ Wio @RSEMEsIE3 ¢ = a’
+ b* aldlen)o. @I HSAImENI0TY MUlevOo.

ERHIVO) d&:@%oz = aloBo’ + elosnio’




L2

80} ([mlesoemanilael alellw alvamilang @psal, enides! 2 IaBs1Hs @RIAUIEMES0Ud
0B e8)0.

3 +4 =5
DHAIMBUNI0MS qVIELOTNO

L

2. am)de)=euld

4 aipanrz)8s ®eimom) A1m)3e)220. allallw 21m)ER)REBW OO ©B0S)BH)D).

(1) avaaiomeo

N

[
4
. 80} al)BRIROTIORI af)l0 QUEEBSI0 MRIZAN0 af)Lld Gaoemds)o 90° @rword
@RI TVR2I®)O0.
o M2aImOOIOg an9sal : (Wwo a W)eMIQOWomd) = 4a

. M22IMOOTIOG alda]sl
1 ©emlg al0q80)88 af)8I0 TVAIM)OEBIONSWIo MY = QAIWo X QIUDo

Qoo ‘2’ @EMIQOOT = 2% aleaV.a). HOUMENIOMS aUlRLOMMO

aile:@6o Qoo & ARYWOE3 = a\/Z \/—————
a3 + a2

= V\ 2a’

V2 a

i

2) a0
. 80) UMBEROTVING af@EUWEBUE @alane af)RId GGz 907 o
@RHYWOG3 @ROMOO 21O))BR)REBTBBOG 21O O6ERUB.
D C
—
A B




. alomle angsal 2 (mige + aflo)
. 21O aloajaal = Mlse x arloil

. 21MEeWIOg MIgane aflTilwle MEIMIeIMEITE @RO) B0) TVALIM)EA0VIGIEe)o.

3) avomda»@ldo

A B

. 80} 2IM)AR)ROTING af)@BAUI0EBUS M)aljane 2 GROS] AUWEBUE TVAXTD ORI
QSHWIo HaIDDOC BROMAo 2IM)GRIREBBBIET TVOROTM@1H6BRU3.

o 80} TR BIBHOTIOM AflSEGFNEBUE AlOMSald TVARIWS HalQ)o.

o §0) MO CIHOTNOMW aGomBrlele B0) AUOTIOG MIge b o @Y AIdETD
snss ool ‘h’ po Gy

2 (a+Db), a, b cvasamnoaBud

bh

aljggal

aloa|sal

(4) avae)z= cvomdam@lao

d

2

4
N

. 80) alMBRIRUTIE! af)QI0 QIUEBSJo @)RIYAN0, 2 GRIS] AUWEEBUWE TLAOID
)0, af)BIBEMHITNHUB @RILANAIOEMESIT RIS TLARETVIAITDTIE:0.

N A)EI0 QIUDEBB)o MYLIJAOW TLARYRIVIBOMGlBHOVOM a1)gsai = 4 X Bo)QI0
. alogj@al = bhor V2 [d, x d,]
d, d, apamiai aile:dspemsyd




(5) elosudmo

b2
|
Ih
1
| h
o 80} 21M)ARROBIHM B0} GRIS! af)@NCAUWEEBUE VRO OEBRBOWOTT BRI
EloeNid»o.
. BlofNISHODIHM AVRMEAUWEIBUS LN b, b, apalaiw)e arar medlenss

@R eio h 9o @RWITE

elonisowile@ allmioldsmo = Y2 (b, b)h apaldlen)o.

(6) ayomsarud
r r
(adli@o - 1)
. 80} wlilo snilmyailedailmye a0y Mlunilo aesecioslcd rudlolealg)an agalo
NilB)HOS)HSWI0 AINAETH QUYOo.
. Bluaio mia)oafleom ayemesBo afano, CURIlm @RGEINED @Ro (I) agam)
AI0WYaM).

r
(alllmo - 2)
. 80} QOO GROo T’ BYEMBICE QIYOTVo = 2T @R,
. UCDODIHMG 2)9SBAIOM QILOMVoeE:06ME a0B12Jowd LIE1E)IN Vo6 o6 TT.
. @RIV QOO a)Q8Al = T X QIIOTVo @6
. OO angasal = T X 2r = 271 aner.
. 8BGO 2NQBANBB 0}aI@BSIT oGQallo &SIV alda|8al QO OIIMIeY.

. 80) AUOMOTIHM @Yoo X MOSIWOWIOS aldasal x? EDOSIWOM)o0.

. 80} UEDOOIHM @Yoo X MO5IWOWOTd angsal X mo5lwod)o.




. NINO)RRWEBBG)0 QUUEBBBIOS af)EINO B)S)CMINY BRTIING al0aBAl ACOBIEM
al0aB0llGMOS &)S}ME3 @RS

. MBHFIB HBH0S)Om all@o 208 B0) UCDHOO (TNEHEMEBBBOBET ROUTafld]
HHYIM). DAUND MOS0 @RS)ES1HUJ0T 80) B13CalaIT00CAINN WSS
O)alo BlG)o. ULTIHOHTD S} (T BHIENEBBBOGE BOUTl2O@d &)0.2])d)S] Vol
WOW 80} al®0o &HlgJ0. Mlald000 AUGDOTIOM aIGIWINPUMB 21T
8o &)slo 2 awoeasslanol oalewouilajlgyme.

QUEOOEDIOG @O0 T’ GRWOT3 M aldlwWlwes Mze, AUCHETINRG 2180w
27 @e). @R@IHBIETE 21®)ECNOMG 80) AUoBIem migo

= —12— X 27r = Tr @oyoldclen)o.

26Q AUOMIDM MIBo = I ERVGIMIGY

aI®E0S @ @)es allmimldsmo = Tr X 1= Tr* @rens

[ ICIWNEERUD
. &A@ B3 F1HONIN ARHLO, AUB, alajSo DAUWOS BRG] (H,)S;OT I8l
af)S)E)aM).
. 26eMalo(@ Ml@amoemo (MBI 2l(@B)alCWOUlla]).
) QMUY COINTIWIHS B0) (AIWOIM TVOBAIDIET) al(BHEBRB)OS HONBOMOI.

ICT Slots : Geogebra Appletts - Circles

©)53(1BOMMEBBU
1. 60 cm angsonss 80y aimooien alol 12 cm @yesmeslad mi8o ago ?
2. 4 cm alledapmas 80) MaaIt)eOmIN®] al0a|sal ag® ?

3. ayomosyololenss 88 cm m182)88 H@OIMG:O0m w03l ag)® ?

4. ag@lesomomlond &:dsmo = 15 cm, aosnlo = 9 cm a&I@3 aldBo ag)(® ?

5. 80) (@eHmMomlnn auoEBud d@ae 6 cm, § cm, 10 cm ap®l@d (TS
(@BHMOTIO 298010 al0aB8alo HEME)allSIen) .

Reference

1. Text Books of Std. V, VI, VII, SCERT (2013)

2. Teacher Text of Std. V, VI, VII, SCERT (2013)

ICT Resource - Application - School Resources - Std. VI
ICT - Ubuntu - Application - Resources - PhET Applets.

(o8

s




HMIALUB - 6

el memlmo

Q @ym)eo

MoeUBHOBHNGla)lo TRAUIMOS aldTValRMITMLOCDEN G288 @rclal adeulay
COIHS, HAIOW MENIMUW 2] HaldTOOMITRUS (GT@OﬂnSSoB@((ﬂ@QG)g:lgg. N CINIEERHS @A
wBaslswlgoom allwe Tvoddlaimadw] erAmGlaflcenemm)o @RIUD MW,

BODIH( I MEBOS VMIMOTINM RIHDILIOE)MEIMIo @RAIWLOlENIM)0, DO Do
HOBOMOM0 DOMV0 2)OINSOLIOD @YD DOV AUIN). HAIOM)OOIEBBUZ MVOROMI AUTIHE
016 EGMI0P0 OO 2SO @pLOAI0 enilRnemimoe (Algebra) palcwouiles)mm,.

(M ® &l S00eIYIFNOG QU021 OIIE3, ‘EROILOODOY ®6MR)allSlen)d
af)INO LIGHIROESHVBS B0} (IR ML snlRMEMImo’ a3 allvoE@OSe}M).
210 (Variable)

@BNEHID OO TVoELYBHUWBES ald0o @YW eIiRWsMImOT ) aIcwOUilesn)an
@RHHOBBB)o aflaMe@BSA06M 2100 af)INSIWHS)IND. DAWOSs aflal @emlvailmacsns).

eg: X, y,0, P etc.

ADaldho

mmg@qﬁgmoqp BRHUWHOD (AIGITIWIB:G1H9) NN QU aldho.
1. 982 (1)  MVoAIHB)HS O
(1) &) avoalyes 3 aseed
ailel 962a0EMEBUS af)S)Be 0
2. S+4,8-7,6+4-1
3. x+y+5 a+b+8 ptq+Y
0)5SIwd A0SO L0 @GN GYHUOWEBBU M@3H)TNAUWOE. D QU2 IGHEBHS

3 alleonesBs068) GNEEN00. BRYHBIHOD 3 HBOANOEMEIBUS al)Beaow)o ROUDILYHS (aITV®O
Qilaflele9)MM@IMOC3 RO ROAHD AUOLIBEBUE af)aN) alOWIAM).

OENZODM alOsT 3 HE0AOOMEBUWY al)EAoW)o Moey®:W Ao PUBOA|SITHI
063 G189 TN OIIMOC3 BRAIOW TVoELONI02IBEEBUB af)MYalOW)IN).

2ROV alOEHD BOADOEMEBBUE SCINI @TIRIU®ER0 210681 9Ue.|S)E]
HOYMGIMOGTT @RAUHW NIIRNETID® AUOLIGHEBBUS af)aAD)AIOWIAN).

eg: 0T TLORIIBSINS OIGHWIOS ald) -  @IaHD QIdaldho
&8 +4-2 - QUoBLILOAD A0
at+tb-8 - nNROMI®AUD A0




@3aH00UI21H63BHS MNIT2NaMI® 021868880861 BOQIAN ailwo
20aHIIEROW] alOWYIN @YUDWEBUWSHS al0EBUW MGE NITWlaflajocd acy.
©B30: VNE TVOELLHBIOS )M

DQiles O6ME AUIGITV® VR IIBUBHS ald:0a0W] X, Y @paalsslad a, b apam? aiesm@d
af)S) &6 0.

@RIV, 06NE MVoRlydB)Os M@ = X Ty or a+b

@Q) DBOANOEMETBUI

. @6NE TLOELIY BSOS QAUIMIOMo = X — Y
o 80) CLoalyes J s, X (TVoay = X af)aT af)$}®)d)
. Q6T TVOLELBINS M)HWOS aldr)@] = X;y
X
. B0) TLOAIWOS ald)O)] = 7
. @6TB) MVOAIIHBOS MBH@OS aldPo = (a+ b)?

(000 af® G@RUOVATIEN0 VoY BHUWBEE aldh0o 2106BRUW M@3E snilRweIm
©)aIO0IEI086)00.

aNalwmoeo swlRweml® AIdald EBUd

1.  agaaise (Monomial)
B0) alBo A(OMB8B MIIRVMIO QUIAGHEBOB offdhalBo af)ANIalO WD),
eg: 3x, 5p, 4a

2. ailalzo (Binomial)

M8 alBEB8)88 MITRVMI® Ul EB806Mm Bilaldasad.

eg: 5x+y, 2a+3b, p-2a

3. (@laigo (Trinomial)
3 a1aBB 988 MARNEMI® Q02 I1B@B806!T) OH(SEMOBIWEN 5.
eg: atb+c, Sx-4y+2z

D IRV QAAIGHEBHZOWLIO0 S| HaIOMHA BRAIWER|SIAD d)S)oeNIMOnC
@YEM Galoslemociw 3.

. 80} 388 GalogSleMoflVG3 @REM afdaldo.

. NS GBS CaIoSIGMOEIV®3 @M Bilallo.




939 ad ® 61N 6TB YD

830} moaly@es 4 aseslemos 7 &)15100@8 19 sl5)0. af)®1@d qvoaly
aB® ?

0llOs MealiO® X o) HO)elword, 4X +7 =19 agon enflmwemi® Ao o
S5}, Y MVRAUIHYo WAL ©IV®OT3 X oM allel siglen)o.

ooy  4x+7 = 19
4x = 19-7
4 = 12
X = =3
4
)53 IR MEBBUY
1. 058wow 3 89 MaLdRTLoaIs®B)NS M) 57 BYWOGE AV B @61E)allSlee)d:.
2. 80 aicoomlog Mg, aloewendwd 2 cm @)symelnsm. ahgsai 16 cm ageslod

2Imeomlem Migane arfleilmio &:06m)d:.

Reference
1. Text Books of Std. V, VI, VII SCERT 2014.
2. Handbook of Std. V, VI, VII, SCERT 2014.

(9%}

M OGN, GAO. E.BatieMd, KOV IVOAOIMY aldlauoms 2013

4. ICT Resource CD in Education - ICT resources Ubundu

(t1-avdailoy’ ailzjodeleg)ns weamle 988509 GMIWMo alolGaldatly ledad carne] mQocosalwey
(I@AINHETNAIOM0)




Appendix-F2

Self Learning Module in
Mathematics
for Pre-Service Students

Content Module




MODULE

A module is a self contained study material based on a
particular content which helps the (earner to acquire the
desirable objectives. It consists of introduction to the content,
aims and objectives, basic concepts, sub concepts, supporting
materials, evaluation, codifications, follow up activities and

references.

This module aims to enabling and ensure the mastery
among students as well as student teachers at primary level
with the basic concepts of Mathematics and to transfer (or
communicate) Mathematical ideas effectively. The content
of this modules help us to understand Mathematical concepts
deeply, to develop the retention about basic concepts of
Mathematics and through this we can easily teach the
particular content to the students. Modules are framed in the

following order.

Module -1 . Fractions
Module : II : Percentage
Module : III : Decimal numbers

Module IV . Ratio, Proportion
Module V . Geometry
Module VI . Algebra

S A




Module - 1
FRACTIONS

a Objectives

1. Todevelop the idea about properties of fractions and different kinds of
fractions.

2. To understand and practise the operations with fractions.
3. To understand the properties of equivalent fractions.

4. To know the application of fractions at advanced level.

Content :

A fraction represents a part of a whole or it describes howmany parts of a
certain size there are.

The following figure represents a circle which is divided into 8 equal parts

and 3 parts are shaded. Here the shaded part is % and the non-shaded part is %

That is, a particular portion of a whole can be termed as fraction.
If x and y are two integers and it can be written in the form —;—C,— withy # 0,

then such numbers are called fractions. Here x is the numerator and y is the

denominator of the fraction 36}7

It is assumed that the denominator is a non-zero number.




I. TYPES OF FRACTIONS

Fractions can be generally classfied in the following way.

1.  Proper Fraction
Fractions whose numerators are less than the denominators are called proper

fractions. The value of proper fractions are always less than one.

3 5
Example 5 Example 13
3 6
5 13

2.  Improper Fraction
Fractions with the numerator greater than the denominator are called improper

fractions.

4 2
Example )

4 .
ERE the sum of four one thirds.

. Value of an improper fraction is always greater than one.

3. Mixed Fraction
A combination of a simplest form of proper fraction and a whole number is

called mixed fraction.

. A mixed fraction can be converted into an improper fraction and vice
versa.
o3l 2 @x )+ 13
Example: 3+ — 4
n 3 4x 3 1 1
13 - 4713 = + = =3
4 4 4 4
12
1
. Value of a mixed fraction is always greater than one.

It can also be represented as | - »
That 1s a whole one and one third of the whole.




II. FRACTIONS - MORE FACTS (Properties of Fractions)

(i)  Value of a fraction does not change when its numerator and denominator is
multiplied or decided by a particular number.

. 4x2 _ 8 _ 4
Example: ) 6 3
L 4+2 _ 5 _ 4
Example: 31 6 3

But the value chances when a particular number is added or substracted from
the numerator and denominator.

(i)) To convert an improper fraction to a mixed fraction, divide the numerator by
the denominator of that improper fraction, and obtain the quotient and

remainder. The quotient will be the whole part and the fraction part has the
remainder as numerator and the devision as the denominator.

(i) Wehn a mixed fraction is converted to an improper fraction, the denominator
remains the same.

4. Compound Fraction or Fraction of fraction
A compound fraction is a fraction of a fraction.

.4 2 4 _ 8
Example: < th of 5 - x =7

5.  Compound Fraction

uglt\)

A complex fraction is a fraction where the numerator, denominator or both
contain a fraction.

2 6
Example: % - A 9
P (__3_) (_7_) (11>/( )
5 11
6. Unit Fraction
A unit fraction is a rational number written as a fraction where the numerator

is one and the denominator is a positive integer.

R S e
Example: = | 15 . 35

7.  Equivalent Fractions

The numerator and the denominator of a fraction must be multiplied or divided
by the same nonzero whole number inorder to have equivalent fractions.

.2 - 2x4 - 8
Example: 3 T3 1

Instead of using LCM method in the operations involving addition and
subtraction of fraction, we can also equivalent fraction method.

[y

1

ju—y

- 1

8 _

- 3
> T 13

|
l

Example: _jr_ +

w o

=
J—
N

1

[




1I1. ADDITION AND SUBTRACTION OF FRACTIONS
(i) Addition of fractions

Fractions are used to indicate the measurements. The basis of operations
involving fractions is, to be produce different measurements in different way
from the particular measurements using Mathematical operations.

Example : What is the total length of a stick if it is made by joining the ends of
two sticks having length of half of the particular and other one is having length
of one third of the particular length.

Suppose we measure the length using one sixth of a particular length. Then
length of the first stick is three and that of second is two. That is, five one
sixth of the length

Mathematically, _é_ + L =
>

o fws

2 = 35
e 6

The algebraic expression for addition of fractions is

a . ¢ _ adtbe
b d bd

. To calculate the sum of two fractions with like denominator, just add their
numerator and write their common denominator.

Example: f;- + 171 = 17-

. In the case of fractions with unlike denominator,

(i) Ifonedenominator is a factor of the other then the least common multiple
(LCM) is the largest number among them.

(i) If denominators have no common factors then their LCM is equal to the
product of their denominator.

Example: 2 + 6 =25+42 _ 67
7 5 35 S

Another method :-

(O8]

An example for calculating the sum of the fraction by equalizing denominators.

4 5 -
- t 37 LCM =21

Here the denominators are 7 and 21.
14 . 3l 0s 112 5 17
_[7 X 3]*[21X 1] 17217 21
Seven is a factor of 21 (3 x 7 =21) hence

—3- is multiplied by-zl resulting in =%
2

iii) Common factor




. Method of finding the sum of mixed fractions.

To calculate the sum of mixed fractions, firstit’s to be converted into improper
fraction and then proceed as in the earlier case.

E le: 1 .51
xample I3 +2

Converting to improper fraction = 4 4 _Z_
>

LCM of denominators = 12

_ 4 4 9 _ 3

T

_16 27 16427 (43 _ 3 1
12 "1 2 " 12 12

Picturisation of sum of fractions.

ol

S
A

L
6

+

From the figure,

w2

4
6

1
6
2.  Subtraction of fractions

. The rules using subtraction of fractions are same as the rules of addition of
fractions.
opso: (1)

2
7

4

28 28 28 8

X

2
7
7
7

(i) A halfmeter long string is cut from a string of length one and three fourth.
Then what is the length of remaining string ?

Length of remaining string 1 % ~ %
IR

SIS

- 1+(% _.%_) = 1+_211_ - 1_3? metre




(iii) One and three fourth kilogram pumpkin is cut from the three and half kilo-
gram pumpkin. What is the mass of remaining pumpkin?

Remaining pumpkin - 31 _ 13 - 7 _ 17
£ pump 32 14 > 1
= 14 _ 7 - 7 _13 Kilogram
4 4 4 4
5

eg:

~

Z/____’_,_____;’_ﬂ____“___ ,/////7////////,

S\

Represent the portion not shaded.

_ 5 8 5 3
= ] _2_-95 2 _ 3
8

8 8 8

1V. MULTIPLICATIONOF FRACTIONS

The operation which used to find the parts of a whole is called multiplication
of fractions.

For example %thpartof %— thI—%- X % = 2 part
ol

15
Another method,
12 x —41- = One fourth of 12 = 12 x —}4— = 3
= _]‘_. =
1 thof 12 = 3

. To multiply fractions, multiply the numerator of the fractions to get the new
numerator and multiply the denominator of the fractions to get new
denominator.

(O8]
X

N
e
o

Example : % X %

>

[o,2]
X

~3
wn
N

. In the case of mixed fractions, first convert them into improper fraction and
proceed as the previous case.
] 20 29 _ 20x29 _ 580

.2 1
Example.63 ><74 s 3 X7 3% 4 12




V. DIVISION OF FRACTIONS

A fraction which when multiplied by another fraction gives one is called
reciprocal of the fraction.

Examples : How many times of %‘ is equalto 1 ?

Two < are combined to get 4

5 5

+  How many —%— are needed, in order to have 1 ?

L is the half of 2
5 5

2
5

In order to have 1, need 2 times of = and —%—

L

. 1. 2 1 ..
Thatis, 2 5 times = S o 2 5 times

3 412 11 fimes
253 T 5
‘Explanation
5 .
A times
4 portion
5
Here 72— Times of & is equal to 10. That is 8 is equation —g‘— times of 10.

Thus instead of dividing the fraction we can obtain same result through
multiplying by the reciprocal.

[
|8
[\

Example: 4 + 3 = 4 «
6 8 6

u)'oo

it
(o]

V1. COMPARISON OF FRACTIONS

. To compare 2 fractions, multiply the numerator of first fraction with
denominator of 2™ fraction, and then multiply denominator of first fraction
with numerator of second fraction.

. If the first product is larger, then first fraction is larger.




. If the second product is larger, then second fraction is larger -

Example: Compare —é— , %
1x8=8 and 6 x3 =18

Here second product is larger. Therefore = is larger fraction.

8

. In the case of fractions with like numerators, then the larger fraction is
the one with the smaller denominator. And smaller fraction is the one
with the greater denominator.

. When comparing two fractions with like denominators, the larger fraction
is the one with the greater numerator and another one is smaller.

ICT - Integration

1. JFraction Lab - Free style option.

2. Part of parts : Ubuntu School Resources. (Std. VI)
3.  TLM - Fraction Disc

Codification
o A fraction is a number which represent a part of a whole which is divided into
equal parts.

. Fractions can generally classified into proper fractions, improper fractions,
and mixed fractions.

o  Equivalent fractions are obtained by multiplying or dividing the numerator
and denominator of a fraction with a particular number.

. Concept of LCM or equivalent fractions can be used for the calculation of
sum and difference of a fraction.

«  Interpreted (Annotated) the terms parts (portions) and times as the multiplication
of fractions.

o By considering multiplication of fraction equivalent to the part of parts in
order to find the product.

. The concept of reciprocal is used to reverse parts and times.

. Division is defined as the multiplication with reciprocals.

Follow up activities

1. Convert the following fractions into mixed fraction.
o 2 @ a2

A
>

2. Express é% in its simplest form.




(IS

—
-

Write the number corresponding to the shaded portion in this figure.

4.  Calculate the following

O 22 + 14
J 2
N 7 .4 3
M = +5-3
(iif) %gx%-gx—i—

(iv) How many times of —73- isequalto1?

(v) A 16 metre long wire is cut into %" m long pieces. How many such
pieces are there ?

(vi) How many % litre bottles are required to fill 5-}? litre water ?
Reference :

(1) Text books of Std. V, VI, VIII - SCERT (2013)
(11) Hand books of Std. V, VI, VII - SCERT (2014) (teacher text)




MODULE - 2
PERCENTAGE

Introduction

Percentage is the mathematical idea which is widely used in the fields of
business, industry, banking, insurance, share market, research etc. This module is -
designed on percentage.

Objectives
1. To understand the concept of percentage.
2. To know the applications of percentage in various fields.

The main ideas

. Percentage is a number that is expressed as a the number of parts of something
divided into ‘100’ equal parts. The term percentage means per cent or per
hundred. It is often denoted using the sign ‘%’.

. x% means ﬁ . That is any percentage can be converted into fraction by
writing the given number as numerator and 100 as denominator.

. Fractions and decimal numbers can be converted into percentages by
multiplying with 100.

Example: Y% x 100% = 50% Yax 100% = 75%
0.7 x 100% = 70% 0.65 x 100% = 65%
Fractions and their corresponding percentage
Fractions [Percentage Fractions [Percentage
2 75% L 8%
1 25% L 10%
4 ¢ 10 0
1 6Y.% 4 1%
16 470 1 0
L 1 1 1
%) 3 —8—% 3 33 —3—%
5| 662% 1 50%




Fractions |Percentage Fractions [Percentage
% 12%2% 2"13 4%
1 1o 18
) g 25 72%
1 16 29 18
6 037 50 36%
z 20%
L 0
20 %

Examples
(1) If 20% of a number is 300. Then find out the number?
Assume that x is the number

20% of x = 300

20 _

X x £V —

{00 300

) 300 x100 _

. 2 2IVY =150
X X 50 0

(i1)  The number 40 is increased to 60. Calculate the percentage of increase.

Increased value (Difference) = 20

That is %8- x 100 = 50%

(i) If 100 is reduced into 60. Then what is the percentage of decrease ?

Decreased value (Difference) = 40

That is 1"4606 x 100 = 40%

[f the number ‘A’ is increased by x%. Then new number will be (100 + x)% of
A and if ‘A’ is decreases by x% then new number will be (100 — x) % of A.

Example :

1. What will be the new value if 600 is increased by 10% ?

10% of 600 = 600 x ilb% = 60

.. New value = 600 + 60 = 660




2. Anumber became 4000 when it increases by 25% then find the number?

Assume that x is the number (Let x is the number)

) ) 125 _ ~x = 4000x100 = 3200
Thatisx x T 4000 — 15

Applications of percentage

is widely used in many situations in our daily life. Profit (gain), loss, discount etc.

. Profit (gain) = Selling price — Cost price
o Loss = Cost price — Selling price
e Profit percentage = __m_ % 100

(Gain percentage) Cost price
o  Loss percentage = _Loss 00

Cost price
. Selling price —  Costprice x (100 + profit percentage)
100

fl

e  Discount Lost price — Selling price

«  Discount percentage = _Discount o
List price
o  Percentage can be represented by using pie diagram.
Examples

(1) 11 pens are purchased for 100 rupees. If 10 pens are sold for 110 rupees.
Then calculate the profit percentage ?

Analysis / Answer

Cost price of 11 pens = 100 rupees
Selling price of 10 pen = 110 rupees

. : 110 _
.. Selling price of 1 pen = 10 11 rupees

.. Profit got by selling 11 pen =121 — 100 = 21 rupees

.. Profit percentage __Profit x 100 = 2L« 100

Cost price 100
21%

I




(i)

If we get a pen as free, with the same price of the book purchased, then
calculate the percentage of discount ?

Analysis / Answer

Here, assume that one book is free when get two

- Discount percentage = ‘%’ x 100 =50%

Codification

L ]

A statement / fact is said to be in percentage. When it is to relate with 100
or parts — 100

Whole is considered as 100%.

In order to find 20% and 75% of a number, it is enough to calculate 1 and

5
i— of the number respectively.

200% and 300% are double of percentage and triple of percentage
respectively.

To find 1% of a number it is enough to find -1—(1)6 of the number.

ICT Slot : Ubundu — Chart — Piediagram

Follow up activities

1. What is the 20% of 64 ?

2. How much percentage of 36is 9 ?

3. Calculate the percentage of success. If 6 out of 36 students failed ?

4. A pen was given as when 12 pens were brought. Find the percent of discount.
S. When a number increased by 12%, it became 896, then which is the number?
Reference :

1. Text books of Std 7-SCERT(2013)

2..Ganithakouthukam-Kerala Shasthra sahithya parishad(2000)




MODULE - 3
DECIMAL NUMBERS

Introduction

While trying to write the numbers and fractions in place value system,
difficulty was felt in the case of fractions. In this situation a Chinese Mathematician
“Yang Hai’ came up with the concept of conversion of fractions to decimals in the
13™ century.

Objectives
1. To understand the basic concepts of decimal numbers.
2. To attain the ability to solve the problems involving decimal numbers.

Basic concepts

1. The fractions whose denominators are 10, 100, 1000 etc. called decimal
numbers.
2. It is possible to convert all decimal numbers into fractions and all fractions

into decimal numbers.

3. If digits are repeating after the decimal point in a decimal number of a fraction,
then it is called recurring or repeating decimal.
eg: (1) %—: 0.3333 ...... (2) % = 0.142857142857......

4. Decimal number has two parts,

(1) Whole part and  (ii) Decimal part
. The right part of decimal point (preceding part) is called whole part.
. The left part of decimal point is called decimal part.
Example :  In the number 124.375
Whole part = 124
Decimal part = 0.375

Basic operations of decimal numbers

. To add or subtract any 2 decimal numbers, the number of decimal places
should be equal.




Addition
528 +52.8 +5.28 + 0.528

528.000 +
52.800
5.280
0.528

Subtraction
25.8 - 7.025

25.8000 -
7.0250

Multiplication

To multiply two decimal numbers multiply them as whole numbers ignoring
the decimal points. And insert the decimal point in the product by counting as
many places from right to left as the total number of digits after the decimal point in
the multipliers.

2.5x4=1.00
Division

When dividing a decimal number by another decimal number the divisor
(denominator) should be a whole number. To convert denominator into a whole

number, multiply denominator and numerator (Divisor and dividend) by the numbers

10, 100, 1000, etc. in accordance to the number of place value, then proceed division.

After that, insert decimal point in the quotient in accordance with the place
value of dividend.

09 _ 0.9 x100 _ 90 _
€ 0I5 T 015 <100 ~ 15 6




Note

(i) 3456x10 = 3456, 345610 = 0.3456
3456 x 100 = 345.6, 3.456 +100 = 0.03456
3.456 x 1000 = 3456., 3.456 +1000 = 0.003456

() 12x12 = 144 12 +12 = 1
12 x 1.2 = 144 1212 = 10
12x 1.2 = 1.44 12+0.12 = 100
0.12x12 = 0.144 12+0.012 = 1000
0.12x0.12 = 0.0144 12+0.0012 = 10000

Codification

Decimal numbers are the fractions whose denominators are the powers of
10.

It is possible to write all fractions as decimal numbers and vice versa.

When two decimal numbers are added, the number of decimal places should

be equal. If not, add zero to equalize the decimal places.

To multiply two decimals multiply them as a whole numbers and insert the
decimal point in the product, by counting as many places from right to left

as the sum of number of decimal places of the given numbers

When dividing a decimal number by another decimal number, the divisor
(denominator) should be converted to a whole number. Which can be done
by multiplying powers of 10 as the number of decimal places in the

denominator (both numerator and denominator must be get multiplied).

Follow up activities

1. Find the fraction equal to the decimal number 0.006 ?
2 Write the decimal number equal to %2 ?

3. Which number is added to 28.09 inorder to get 50 ?
4. How many meter is equal to 45 c.m ?

5 How many litre is equal to 455 ml ?

Reference :

1.Text book of std VI-(2015)-SCERT

2.Teacher Text of Std VI-(2012)-SCERT




MODULE - 4
RATIO - PROPORTION

Introduction

Proportion 1s another form of fraction. The benefits of using proportion is
clear while comparing more than two measures. Ratios and proportion are widely
applicable in our daily life.

Objectives
1. To acquire an idea about the basic concepts of proportions as well as ratios.
2. To attain the ability to solve practical problems of ratios and proportions.

Basic Concepts

1. Proportion
This concept is used while comparing quantities.
Example: In a triangle
o  The largest side is 1% times of smallest side.

o Instead of saying, the middle side is 1'% times of smallest side, by
taking %™ portion of smallest side as unit, we can say that length of the
sides of a triangle are in the ratio 4:5:6.

Other example:

¢  Plaster can be made by mixing cement and sand in the ratio 1:3. Which

means that one require 3 pan sand for 1 pan cement.

° The ratio between teachers and students in school is 1:30.

If the quantities in the proportion were interchanged, then the idea also
gets changed.

Simplifications of proportions
A proportion can be simplified by dividing each terms by a fixed number.

For example; To simplify the proportion 40:25. It is enough to divide both
terms by 5.

That is, 40:25 = &:5




Like that, if we multiply the terms of a proportion by a fixed number. It will
expand.

Example: If we multiply 2:5 by 3, we obtain
6:15
i.e., suppose, the fixed number is x. Then,

ab=ax=bx

2. Ratio

A new proportion obtained by the expansion or simplification of a proportion
will be equal to the first. These equality of two proportion is called ratio.

That is, if a:b = c:d then a:b and c:d are in proportion.

o  Iftwo proportions are in ratio, then product of last terms and products
of middle terms will be equal.

That is if ratio a:b = ¢:d then

axd=bxc

be ad bc ad
AISO, a:'_a—7 b:—é—’ a:——a—’ C:—B—
Problem
1f2:5 = x : 20 then what is the value of x ?
_ 2x20 _ 40 - g
5 5

Equal ratio / Equivalent ratio

If 2 measures are changing in the same way, then the change is in equal
ratio.

e  The number and prices of books are given in the following table.

No. of books 1 2 3 4 5 6 7

Cost of books 6 12 18 24 30 36 42

Herel:—z—:_:_: . I rati
' T TR T AT e are in equal ratio.




Opposite Ratio

In some cases the changes will be opposite then they are called as in opposite
ratio.

Example : Speed and corresponding time given in the following table.

Speed (Km/ hr)] 60 km 50 km 30 km 20 km 10 km

Time (hrs) 5 hrs 6 hrs 10 hrs 15 hrs 30 hrs

From the above table it is clear that, as speed decreases time increases. This

change is in opposite ratio.
Letx, x,, x, .... are the speed and y,, y,, , .... are respective time.

X
Then, L = i

X2 y2
Example :

If 8 persons needs 24 days to complete a work then how many days will take

to complete the same work by 6 persons.

Answer
Consider x as the number of persons and y the number days, then
x, =8, x,=6, y =24, y,=?

_ 24 x 8 = 32

=y,= 2 =

X, _ 3
A
.. 6 persons needs 32 days to complete the work.

Method to divide a particular number in a particular proportion.

Method to devide number x in the ratio a:b:c.

o  First, add three terms in the proportion=a +b + ¢

a
. M — X X =—
.. First part At bto
S d X —D
econd part a+b+c




Third part = X X Atbto

Example:

Divide Rs. 800/- in the ratio 2:3 for Raman & Gopi.

Answer

Sum of the terms in the proportion=2 +3 =35

(Portion) Part of Raman = 2 x 800 = 320

J

Part of Raman = % x 800 =480

ICT slot — Ubundu — School Resources — Ratio and Proportion

Consolidation

The proportion between a & b is represented as a:b.

If a:b and c:d are in same ratio, then we can represent a:b = ¢ : d.

If a:b = c:d then % = —3— 1.e., ad = bc

If we multiply or divide the terms of a proportion with a fixed number, we

obtain proportions in equal ratio.

Follow up activities

1. Find the value of x if 8 : x =16 : 10 ?

2. Find the proportion which is equivalent to % 2—;—

3. If the age of three persons are in the ratio 2:3:4 and sum of their age equal to
54. Then what is the age of the eldest.

4. Divide the number 3500 in the ratio 4:3.

Reference :

1. Text books of std. V, VI, VII - SCERT (2013)

2. Teacher text of Std. V, VI, VII - SCERT (2013)




MODULE - §
GEOMETRY

Introduction

Ancient people had the knowledge about different shapes in the nature in
addition to the concept of numbers. They observed line, in the path of river and
growing trees, circles in celestial bodies etc. and found triangles in huge hills. The
usage of measurements became essential for determining the boundary of fields,
construction etc. In this way a new branch of Mathematics was formed, later it is

known as Geometry which relatives numbers with shapes.

Geometry was originated from the essentiality of finding length, area, volume
etc. for solving practical problems. Later they tried to find the perimeter and area
of the shapes like triangle, square, circle etc. and formulated important Mathematical
principles related to it.

This module explains the basic concepts and applications of Geometry.

Objectives

. To improve the retention about the basic concepts of geometry.

. To attain the ability to apply the concepts of geometry in suitable situations.
(i) Geometry and measurement

Consider a long thread or ribbon. Here only relevant thing is length of the
thread. Thus, the measurements relating only to length is called one
dimensional quantities. In the case of a paper sheet, it has both length and
breadth. Like this, a measurement which has length and breadth is called
two dimensional quantities.

Now imagine a cube, it has length, breadth and height such measurements

are called three dimensional quantities.

(i)  Lines




A straight line is most simplest geometric shape. Every line has fixed length.
These lines can be extended according to our need. So in geometry a line is a
straight path which can be extended infinitely. In our practical needs we use piece

of lines having fixed length. These piece (section) of line is called line segment.

A B

(iii)  Planes

A plane is a flat surface formed by the inclusion of 3 points in a particular
surface. The shortest path between two points in a plane is line segment.

B

In the figure the shortest length between A & B is AB. If we join the line
segment AC and CB we get another path from Ato B. .. We get AC + BC > AB.
By repeating this using another points, we get that the sum of the length of any 2
sides of a triangle will be greater than that of the 3™ side.

Different Plans
1. Triangle
A triangle is a closed figure with 3 sides.

(i) Equilateral triangle
A

os}
oz
@




(i)

(iii)

(iv)

Ifthe length of an three sides of a triangle are equal then it is called equilateral
triangle.

Every angles in an equilateral triangle are equal to 60°.

The perimeter of an equilateral triangle = 3a

Area = \Q a’
4

Scalene triangle

B

A scalene triangle is a triangle that has three unequal sides.

Perimeter =a+ b + ¢ (sum of 3 sides)

Area = \/S(s—a)(s—b)(s—c) andS=a+b+c

2
Right angled triangle
C
b
A B

If any one of the angle of a triangle is 90° then such triangle is called right
angled triangle.

If the base of right angled angle is ‘b’ its attitude (height) is ‘h’ then area =
'2bh sq. unit.

Isosceles triangle

C . . : .
e Anisosceles A is a triangle that has two sides of equal

length.

e The base angles of a isosceles A will be equal.




(v)  Acute triangle

¢ o [Ifall 3 angles of aare A are acute angle (<90°%). Then

it is called acute A..

(vi)  Obtuse triangle

& o If any one of the angle of a triangle is obtuse angle
(>90°) then such triangles are called obstuse triangles.
B C
Other features
. The sum of all 3 angles in any triangle in a plane will be equal to 180°.
o  If altitude, base and hypotenuse of a right angled triangle are a, b, and ¢

respectively. Then, ¢? =a? + b%. This is Pythagorean theorem.

1.e., Hypotenuse® = Base? + Altitude?

In a triangle, the length of largest side will be less than that of the other 2
sides.

32 + 42 = 52
3 5 Pythagorean theorem




Quadrilaterals

A quadrilateral is a closed figure which consists of 4 sides. 6 different types
of quadrilaterals are given below.

/

/

[

. If all sides of a quadrilateral are equal and all angles are equal to 90°, then

the quadrilateral is called as square.
. Perimeter of a square = 4a
2

. Area of a square = a’

. If length of one side is a, then the length of its diagonal is equal to \/Za

d = Va’+a?
\/2212
- \2a

Il

(i)  Rectangle

If the opposite sides of a quadrilateral are equal and all angles are 90°, then
such quadrilateral is called rectangle.

D C
1 L

> T
o




Parallelogram

Rhombus

Perimeter of the rectangle = 2 (length + Breadth)
Area of the rectangle = Length x Breadth

If length of a rectangle is equivalent to that of breadth then it will a
square.

A B
A parallelogram is a quadrilateral with opposite sides parallel and equal
in length.
The diagonals of a parallelogram bisect each other.

Let ‘b’ is length of one side of a parallelogram, and n is the attitude.
(perpendicular height) then,

Perimeter = 2(a+b),a, bare parallel sides
Area = bh
B
A C
D
A rhombus is a parallelogram with four equal sides and opposite angles
equal.
Perimeter of a rhombus = 4 x length of one side
Area = bh or'a(d, xd)

Where d| , d, are the diagonals.




™)

(vi)

Trapezium

o A trapezium is a quadrilateral with one pair of sides parallel.

o  Iftheparallel sides of a trapezium are b , b, respectively and the distance
b/w them is h then,

Area of trapezium = Y2 (b, + b )h

Circles

e A circle is the set of all points in a plane that are equidistant from a

given point.

»  The particular given (fixed) point is centre and fixed distance is radius
of the circle.

. If “r’ 1s the radius of a circle then its diameter is equal to 2r.

. ‘10 is the number, obtained when circumference of any circle divided
by its diameter.

o  Thatis circumference of circle = ‘m’ x diameter
o  Circumference of circle = 1t x 2r = 27r
. Circles have the largest area among the shapes having equal perimeter

o If the radius of a circle increase x times, then the area will be increases
by x? times.
o If the radius of a circle increases x time, then the circumference will be

increased by x times.

. As the number of sides of polygons increases, its area tends to the area
of a circle.




. In figure - 2 given above, a circle is partitioned into triangles. By
cutting these triangles and joining we get a shape like rectangle. And
again partitioning the circle into more triangles, and join together we
get a perfect rectangle. Here one side of the rectangle formed is half
the circumference and it’s breadth is radius of the circle. If the radius
of the circle is r, then circumference is 2nr. Therefore length of one

side of the rectangle is,
= Yo x2nr=mr
breadth is r then,

Area of rectangle = mr x r = r* = Area of circle

Applications

. Shapes of well, bangle, wheel etc.
o Manufacturing of pots (using rotating wheel).

o Invention of wheel is an important thing in the developmental path of

human being.

Follow up activities

1.

[\

W

What is the length of the rectangle of its breadth is 12 cm and perimeter
60 cm ?

Find the area of a square if the length of diagonal 4 cm.
What 1s the area of a circle made by a rope of length 88 cm.

In a right angled triangle hypotenuse = 15 cm, Altitude = 9 cm then what is
the length of base ?

Find the area and perimeter of a triangle, if lengths of its sides are 6 cm,
8 cmand 10 cm ?

1. Text books of Std V.VL,VII-SCERT(2015)
2. Teacher Texts of V,VLVII(SCERT(2015)
3.GanithaKouthukan: Kerala sasthra sahithya parishad




MODULE - 6
ALGEBRA

Introduction

When the knowledge about numbers and their relations were increased, some
general Mathematical principles were also developed. And later it became necessary

to present these principles on numbers more accurately.

The shorthands became essential while converting practical problems to
Mathematical ones to analyse, and to solve. Algebra or such shorthands are used to
generalize the principles.

According to the famous poet ‘Omarkhayam’ “Algebra is a trick in obtaining

unknowns has thought it in vain.”

Variable

Variables are letters or symbols which are used in algebra instead of numbers.

Values of variables are uncertain it may vary.

Example: x, y, o, B etc.

Sentences
Sentences represents an incomplete idea.
1. eg: (i) Sum ofthe number
(1) 3 times of a number
Other examples
2. 5+4,8-7,6 +4-1
3. x+ty+5a+b+8§ p+tq+r

All examples given above tells incomplete concepts. We can classify these

sentences into three categories.

First 2 examples are completely stated in language. Hence such sentences

are called language expressions. (R« Q1)al&6B@)

The second two examples are completely stated using number. So they are

called arithmetic expressions. (Mo6daidaléo).




Examples :
o  Half of the sum of any two numbers -
. 8 +4 —2 - Arithmetic expression / sentence / form

e atb=+2 - Algebraic expression / sentence

Method for converting to algebraic expression

»  Express the concepts using variables instead of language for eg:- sum

of two numbers.
Here we can take variable x & y or a & b instead of two different numbers.

That is sum of two numbers =x +y or a + b.

Other examples
o  Difference b/w two numbers = X—Yy
. 5 times of a number = S5x (take x as the number)
x+y
. Half of sum of two numbers =
X
. Half of a number = 9

. Square of the sum of two numbers = (a + b)?

Thus, we can put variables instead of numbers in any concepts or sentences.

Different types of algebraic expression

1. Monomial
An Algebraic expression containing only one term is called monomial.
eg: 3x, S5p, 4a

2. Binomial
An algebraic expression containing two terms is called binomial.

3. Trinomial

An algebraic expression having 3 terms is called trinomial.

egiatb+c, Sx—4y+2z




These all algebraic expressions are together called polynomials.
e  Monomial is a polynomial having only one term.

. Binomial is a polynomial having two terms.

Examples

. If we add 7 to four times of a number, we get 19, then find out the
number ?

Answer
Let x be the number.
We get the algebraic expression 4x + 7 =19
By solving this we get the value of x,

ie., 4x+7 = 19

4x = 19~ 7
X 2%23

Follow up activities
. Sum of 3 consecutive odd numbers is 57. Then find the numbers ?

. Find the length and breadth of a triangle. If perimeter of the triangle is
16 cm and length is 2 cm greater than breadth ?

Reference

1.Text books of Std 5,6,7-SCERT

2. Teacher Text of Std 5,6,7

3. Kaanakkarivu-Dr.E krishanan-KSSP
4. Text book-Std 7-NCERT
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FRACTIONS

History

While measuring the length, weight, area, volume etc. on
the basis of certain units, we need more numbers than the natural
numbers. For example while measuring the length of a string having
unit length, there is a chance to arise a problem like how to represent
the length of a string having the length less than that of the string.
Thus we need the numbers which represent half of the length of
the string or one by third of the string etc. This leads to the origin
of fractions.

Introduction

When we consider fractions formed from the quantities /
measurements as absolute mathematical concepts, we may taken
account of different numbers other than natural numbers. For
example, the concept ‘Half” comes first as one among the two
equal parts and it can be written as % .

In our day to day dealings we need to apply the concepts
like quarter, half, three fourth etc. in different situations. This
module includes the activities that organize these concepts
mathematically.




MODULE - I1

Fractions (@owsasg)os avosiy)

You can achieve the following objectives through studying

this module.

1. To know the concept of fraction.

2. To know the different situations of partitioning
definite numbers into halves.

3. To get the knowledge of partition of objects into
halves having definite shape.

4. To get the idea about the concept —}T and %—

5. To recognize the different forms of types of fractions.

6. To get the ability to explain the relationship between
fractions, comparison, interpretation and prediction

of fractions.

MODULE FRAME

" Concepts |

Pedagogic Analyéis

" |Objectives/Learning

Customers

There are many situations in
which fractions are used.

Situations of partitioning
definite number of objects
into half.

There are different methods
to partition an object having
definite shape into halves.

If an object or a definite
shape is equally divided into
two, then each part is called
as one by two of the total.

¢ Make

situations,
explanation, problem
solving, relationship
for understanding the
fractions which remain
when we count or
measure something in
our life.

Activity for
partitioning &
geometric figures into
half.

(Rectangle, circle)

¢ Activities for

colouring the parts
and divide the
figures/shapes into
half (Y2)

e Explain the
method of dividing
an object oor
definite numbers
into halves.

o Recognition of part
V2

o Partition into %




Concepts

Pedagogic Analysis

Objectives/Learning
Customers

o If an object is equally
divided into four, then one
among the parts is called one
by fourth of total or .}T

¢ Ifanobjectisequaly divided
into four. Then three parts
of the total called three by
fourth or _-j:

o It is written as % and read
it as three by four.

o We can write one fraction as

equivalent to another
fraction.
o We can interpret the

operation division as
fraction and vice versa.

Explain the problems
of division of a place
into four equal parts
related to life and
solve.

Explain the problem of
division of an object
into 4 equal parts and
its solution.

Present the real life
situations of division
of an object into 4
equal parts.

Applications of %, Y4,
¥4 in our daily life.

Activity to write one
fraction into its
equivalent fractions.

Activity for producing
fractions through the
partitions of group of
objects.

Activity for the
formation and
explanation of
fractions using ICT.

o Divide different
figure/shape into

1

4

o Find out the '4, V4,
¥4 from the parts of
different shapes.
And explain its
logic.

o Can say and write

the problems in
division as
fractions.

o Develop the ability
to say and write the
quotient.

Methodology

You can select the following methods to represent a fraction, learning methods
should be appropriate to the children to attain the objectives.

(1) Analytic - synthetic method
(if)
(iii)

Experimental method

Discovery method




Prerequisites needed for children

Children should have the previous knowledge about the following concepts
to learn about fraction

1. Integers

Integers are the group of numbers which includes positive integers and
negative integers.

2. Here positive integers are considered
eg:- Choose the integer in the following
5.5, 2.3, 2.7, 3, 142

Here 3 is the integer.

Different geometrical figures

Rectangle Square Circle Triangle

Division of numbers

eg: (1)

When dividing ‘8’ by ‘4’ we find how many 4’s are in 8 and write it as

oo

That is, how many groups of 4 are contained in 8 and we get the answer 2.
eg: (2)
When dividing 2 by 3, it can be represented by using the fraction % .

Ability to measure

Children can use scales and protractors to measure length and angle
respectively.

Needed equipments

Teacher should use different equipments which are suitable for pedagogic
activity.

Following are the pedagogic equipments, which can be used in certain
situations.

1. Fraction disc kit.

2 Thread, Ribon, Scale, Protractor

3. Paper cuttings of differnet shapes

4 Charts, pencil, colour kit.




LEARNINGACTIVITIES

1. Bisection

Anu and Vinu are twins. On their birthday father gave gifts of a packet of 10
sweets and two cakes of rectangular and circular shapes. Father said them to equally
divide all gifts.

Anu and Vinu partitioned equally the sweets as shown in below.

Is it correct? Vinu also agreed. So they got S sweets each. Anu said that I
give you one by two of the total sweets.

Yes. But it is enough to say that the half of the total. At that time their father
came and said that one by two of the total and half of the total are equal. So both of
you are correct. OK - New Anu and Vinu are satisfied. Then, next both Anu & Vinu
decided to divided the rectangular and circular cake into equal two parts.

First they took the rectangular cake. But how can be divide this?

hmm.... I have an idea. I will measure the length of the cake, Vinu said.
They cut the cake by measuring the length.

Vinu gave one part to Anu. )

So, half can be made this way also. Anu said.

Now Anu and Vinu cut the circular cake in similar way. The cake doesn’t
have much thickness. So they cut the cake through the center.

Ohh... Itis also correct half. Vinu said. One piece for you and other for me.
Anu cut the calve. So one of two pieces got Anu and other to Vinu. That is both Anu
and Vinu got half of the cake.

Codification

. Should understand how to divide equally the definite number of objects and
one among the total is one by two or half of the total.




One by two is called as half, and mathematically it is represented as Va.

Should recognize how to bisect the circular and rectangular shapes and also
the different methods of bisection.

it

Should be practiced the activity. How many parts in page 121 of the textbook.
Evaluation, Comparison, Identification.

Give activities mentioned in TB page 122 such as half in rectangle, partition
of sweets.

Evaluation : Concept of half, accuracy, exactness.

Present the concepts such as half of 1 metre is ¥ metre and half of 1 litre is
Y litre.

Again Partitioning (afenz)o @0uilajeajoud)

At that time Anu’s uncle came and gave a choclate as birthday gift. The
shape of the choclate is given below.

When they are trying to divide the choclate equally, their friends Babu and
Sunil came. So Anu & Vinu decided to give choclate to them also. Then
they have to divide choclate into 4 equal parts. Thus each of them got 1
piece of the total 4 pieces.

Ya Ya

Babu said that one part among the 4 equal parts is quarter, yes. We can
represent quarter numerically as ¥4. Sunil added.

This leads to a discussion between the 4. Howmany parts got Anu and Vinu.
Anu got 4

Vinu got Y4

Then howmany parts got both together join both Y parts. Babu said.




Then get half of the total choclate. Anu replied. That is two one by foarths
are joined to get half of the total choclate.

Then what will get when § and % joined.

That is % + L= % =L Half of the choclate. Now, if we join the parts of

4 2
the choclate given to Sunil and Babu what will be the result?

1 +1=1
That also 1 y; 5

i.e., half of the total choclate. If we joined the four choclate pieces, then we
get the total choclate.

+ 1L+ 1y

141
4 4

B

That is

N N
1)
_—

4 4

So, if we divide an object into 4 equal parts then one of the part is one by
fourth of the total or 711_

Codification

If we divide a finite number of objects into 4 equal parts then one of the part
of the total is one by fourth.

If we divide one shape into 4 equal parts, then one of the part of the total is

is also known as quarter.

TN -

We can divide the shapes into quarter in different ways.

Give the activity ‘Draw and colour the parts’ in page No. 125 of TB to students.

Present the concept ?}: using fraction disc.




Present the above concept using ICT resources and T fraction lab.

(Application - Education - T fractionlab - Clicking the Nr.)

Harvest

There is a Jarge pumpkin in the garden of Anu and Vinu. They plucked the pumpkin
and divided it into 4 equal parts. One part is used for cooking. Anu, Vinu and Babu
took the remaining parts. Here harmany parts got Anu, Vinu and Babu together ?

3 parts among 4 equal parts.

That is % parts

Now, if we joint all three parts together what will we get?

+ 4+ +

1,1, 1 1.1
4 4 4 2 4
= Half + quarter

= Three by four

Three fourth is called three parts of total 4 parts.
That is three fourth = %

We can interpret this as follows.

1 1 1 - (d+1+1D _ 3
O ytgry —r 4
2y 14141 3¢l = 3
@ grytrg s 3xg=73

(3)  Sum of three quarters is three by four.
(4)  Substract the quarter from whole, we get three by fourth of the whole.

: 1 _3
Thatls,1-4 T
1,1 ,1_2 .1 _3
A S SR il Sl Sl
© gryr3=dty 3 § 1




Consolidation

L ]

If we divide an object into 4 equal parts the three parts among them is known
as three by four.

The activity different types of parts.

Evaluation

Evaluate the ability of analysing.

Evaluate the abilities like communication picturisation etc.

4. Let us picturise
This is an activity to convince pupil, how to represent finite parts of a rectangle
using fractions.
This activity aims to give an opportunity for conveying the concepts and to
apply the fractional numbers like, % , %— , % , % , —2— etc.
The above figures are given to the pupil by drawing it in a worksheet or by
cutting a ribbon.

. Students divide the rectangles individually and colour it.

. Make groups of 3 pupils and they share and find and differences.

. Group presentation - method of partition, explanation of how they represented
each parts.

. Teacher shows the partitioning in black board.

. Teacher can use “T fraction lab’ for conducting the above activity.

Consolidation

What is i—

An object or quantity is divided into 4 equal parts. Then 3 parts of the total
is 3

is 1

In this 4 is known as denominator and 3 is the numerator.

Denomentor is devisor and a numerator is devident.

(ST

Three by four is numerically represented as % and four by three as

Evaluation : Measurement, Accuracy, Formation of generalization etc.




5. The concept of equal fraction

Cut a rectangle and divide if into 3 equal parts as shown below. (Rectangle
with OHP sheets).

Then shade two parts of the rectangle.

Here —%— parts of the rectangles is shaded. Now draw a line horizontally

through the rectangle. (Use OHP maker for drawing lines).

Now the rectangle has 6 equal parts and 4 parts are shaded.

Le., % parts of the rectangle is shaded. So if we place the above 2 rectangles

together one below another we can see that both shaded rectangles are equal.

i.e, we get % = %
. % and % are equal fractions.
. See the activity (Different parts on page 71)

Required equipments
OHP sheet, OHP marker, scale.

6. Another interpretation
If 2 metre is divided into 3 equal parts then what is length of one part?
Step - 1

First divide each 1 metre into 3 equal parts.

1 metre

® o P P
L 4 & & 2 L4

2 metre :2- metre
3 3

2 metre




FRACTIONS

Introduction

Fractions are needed while dividing a whole. The students should be able to
write the numbers greater than one as a combination of natural numbers and fractions
and vice versa. The aims of these types of activities are to find equal fractions,
doing problems using this concept, solving real life problems etc.

Concepts

1. Fractions are the numbers of parts.

2. % is the 3 parts of the 4 equal parts. It is the combination of three -i—’s.

3. A fraction can be written as another form of fraction which is equal to the
first one.

4. Fractions interpretate as a division problem or vice versa.

5. Addition of fraction.

0. Subtraction of fraction

7. Multiplication of fraction

8. Division of fraction

9. Numbers greater than one can be written as a combination of +ve integers

and fraction.

Pre-test questions
A. . %=

2 Write the fraction which represent the shaded portion in the
figure?
3. Which is the smallest fraction ?
1l 1 1 1
6> 4> 3> 2
4. If numerator = 11 and denominator = 25 then write the fraction ?
5.

How many rectangles are to be shaded in order to get % ?




vl 1
Fmd3+4

2. Raju and Suma are taking mangoes from a basket. Rajutook 1 of
the total mangoes and Suma took .é_ of the total. Then, how many
mangoes are remaining in the basket.

l 1 1 1
25 35 6,18
: 4 _2
3. Find i
4. Find + of 1
J
3 . [Lly1

s f5+ [ 4]

[i 1 1 _3_.]
12,12, 3, 1

6. -1 ow:?

7. Among the following which one contains fraction that all are equal?
. 4+ 2 4 .2 4 8 2 4 8

2 >4 56 36 512 "5 -10:50
3 4 6
d 7.%.73
o 1,1 1l _1 1,1 1.1
Find (a) > +t3 b. 5 -3 c. 7 %3 d 5+3

Formulate an application level problem on the basis of the operation

I+ 7

What are the problem found after conducting the pretest. Check some of the

answers written by students.

1,3 _4 [_1_ 3 are parts of an object which is equally divided into
ST TT0LS0 5 5 pan)

% + —%— = -%— (Do not have the concept about the value of fraction)
11 -2 _ 1 5

sty =4 = > It 1s not correct.

MISCONCEPTION AMONG STUDENTS




3. -%— + ;3,{- = —2— [ Doesn’t have the idea about when—%— and -ff are added
which is greater than 1

4 3,1 _2 (Do not have the idea about the value and equalize the
>3 3 denomenator)

5 % X -l— = —%— (Do not have the concept about the multiplication of fractions)

3

6 2.4 _ 8 (Doesnot have the logic of using reciprocals when dividing
375 15 two fractions)

Activity
Give rectangular papers to all students and ask them to fold the paper into

two.

Did you get two equal parts?

Provide next instruction to students after confirming all are foled in the same
manner.

In how many ways we can fold a peper into half ?

Teacher draw different ways which are used by the students on BB.

Here a rectangle is divided into 2 equal parts. Now can you draw a figure
and divide into 2 equal parts?

Teacher introduces ‘Half” from the concept of two equal parts and can write
it as ¥2. (Half is the one part of the two equal parts of an object).

This can be read as ‘Half” or one by two.

Worksheet- 1

Colour the —é— part of the following pictures.

ANOIORE,




Activity

=
wd ™

Write the fraction corresponding to the shaded region of the figure.

Some children may write. It as 2

1

For Teacher

Fractions are used when a whole is divided into many parts or to represent
how many of total are there. The number which write below the line of a fraction is
the total number.

In %— ; 1 represent the numerator and 2 is the denomenator.

Work sheet -2

How many parts are shaded in each figure?

VY

D




Activity

1 2
3 4
5

Give 5 paper pieces as shown in the above figures having equal sizes to
students and ask them to colour one part. Write the fraction of coloured part.

RS E 1 1 1
Students have to write 5 >3 24 %5 5 %

But some of them may write as % (opposite way)

The number which write below the line in a fraction represent how many
partitions are there.

Now can you say which is the smallest fraction?

Write the items given below as fractions.

1. lin 4 3. liné6
2. lin 8 4. 1in 10

The cut the coloured region in the above figure and exhibit on BB.

Among this which figure contains more shaded region ?

1

From this we found that 5 1s the largest fraction and —é— is the smallest

fraction.

Now, arrange it in ascending order.

For teacher

From the above activity students should get an idea about the size / value of
the fraction. % means 1 is equally divided into 3 and zll-means 1 is equally divided
into 4. From this teacher should convey the idea about which one is large and how

to find it.




Activity
Arrange the following fraction in the order of value (or in ascending order).

2
O »

2
312:

b

oo

2 2
4 6

[y

For teacher

If 3 meter is divided into 4 equal parts. Then it can be written as 3 + 4 or%

Partition of 3 into 4 equal parts means it is enough to see half of half of 3.
That is half of 3 metre is 1%4 and half of it is 75 cm.

Worksheet
A group of students are trying to colour
the given table sheet. Can you help them?
1 1
> Part Red 7} Part Blue
% Part Green f% Part Black
Worksheet

On Christmas, the equal size cakes are cut in children’s home. Each child
got different size cake pieces and it is shaded in the figure. How many of them got
equal size of cake pieces.

Name Part of Cake Fraction

Appu

Chikku

Ammu

Chinnu

Kukku




Activity

Make 4 groups of students and give 4 circles having equal size to each group.
First group have to shade %— of the circle and 2™, 3%, 4™ group have to shade
3 043 respectively. From this can you find the group whose shaded large
6> 81 g g
region ?

Each group shade the circle and let them exhibit in class room. Teacher
drawn the pictures on BB.

L 2
2. —> %
3. —> %
4, —> %

For teacher
Teacher can give the activities is using pictures and OHP sheets.

After exhibiting the pciture the students can understand that all the four
groups shaded the half of the circle.

Half is written as Y.

Ask to the students that is there any relation b/w fraction of shaded region

and the fraction %2? In the first picture %— means 2 parts among 4 equal parts. From
this we get,

l_2 1_3 1_4 1_35

2 422 622 82 10

And found that are shaded portions of each groups are equal. Say to the
students to write the other equal fractions of % as follow up activity.

For teacher

In addition give the idea about equal fraction introduce the method of finding

equal fractions. (Multiply the numerator and denomenator with same number).

Give the opportunity to write equal fractions of Y.




Activity

Write the equal fractions of following fractions?

2 _ 3 _
D %= 2 2 -
4 _ - 2 _ 10
) % = Y5 =7
5 -
5 5 == 6 & =—

Worksheet
Classification / Let us classify.

Classify the fraction given below as greater % and less than V5.

3
4
2 3
3 4
1 2 3 4
3 5 5 5
2 2 3 1
4 6 6 5
1 4 2
6 6 6
Greater than —%— Less than%

Is there any fraction which doesnot belong to any of the groups.
Activity 4

Raju decided to cultivate vegetables in his place. He divided the total field
into 5 equal parts and cultivated spinach in one part and Bitterguard on 2 parts.
Then how many parts are used to total cultivation?




How much area is used to cultivate spinach ? %‘part
How much area is used to Bitter guard %‘part

1 + 29
Then total area used 3 5

Teacher draws the picture on BB.

Total shaded region - 3

How many among total? %— part.

_ 3

5

From this student gets an idea about % +

wn o

) ) L. 2 - 3
How can be solved, if one child writes it as ‘%‘ + 3 10

Students know that %Z{—”(—) f -%— is added to % then we should get the

number which greater than i%
To how many parts did Raju divide his field? 5 parts. He cultivated spinach

in one part and Bitterguard in 2 parts. Teacher can present this concept with the
help of OHP sheet and pictures.

In the given figure below give blue, red, and green colour for the regions

2 1 2 ;
6.0 and 3 parts respectively.

How many parts are coloured.




Worksheet

Fill in the blanks.

R O f5r

N 0 L2

O fi AT B O S a o - o
Activity

How can 1t be clarified if children make the mistake as

is —%— t =y =5 ? This is not a correct way.

what is % + 4~ = 5 ° What s the sum of half and quarter ?

Some children may answer

. lw

If they give answer —%— , —%— = %— ? From the teacher can clarify that the

answer is wrong. Because child knows that —%— is smaller that %— .

Activity
Father gave %’ part of his wealth to the son and% part to the daughter.

Then how many parts of his total wealth get partitioned.

In this problem some students may write as R

LI Ir—-—-a

= —g— . How can be

N

correct 1t?

Here %— part is greater than half. Here child got -%— when %— is added to

3 s greater than L.

the —_} . But child know that 3 — I

1
8 25




Appendix G

Digital Support of the Module



10}esNpS Jayoea) sy} JO SSIIPPEe [RIDIJ0 ‘BWeN
aimeubig

. C oy boord o,
sy op gtz PYW0 imeryof oy
: D
R L i 27 USEER R TN %QQW hioA hue 41 suonsabbng
moummm.ﬁ\w,m&,q

. aoualajal pue SafAloe
dn-mojie; ‘sanianoe Buiuses) ‘sjdaosuod utew ‘seannslqo
FUOHANPOIIU 1BBIO YlIM PBINJONIIS-|IOM St SUOI08S yoeg'g

wmbmmw_o@,whmx\

app Jadoud ypm
SUOII0TSANS pUe SUO08S Ui pajussald s1 jusiuoy’|L
3UNLONAULS (9

mm;mmm_o\m\m_mx\

mm_mmm_o\w@m«‘. $S8008 ASes unm uLo} 1eyBip ul pajuasard st 180D T4
mmummw_o\mwk@q Japlo fepuanbas e smojio} «cm«cou ‘9
mm&mmﬁ@&?x paseq pasu se UsAIB Si JUsJu0) g

saibesi/eaiby pajenisnijl Apedoid st Juauo)d
e

mm&mm_a@m_m/\ puejsispun 0} m_aE_w SI JUSIUOD 'E
salbesigjesiby 2aJj-10119 st uenb Jusjuoo ayy g
e
aoibesi(j/ea.By uoneonpa sonjewayiew Arewd
A 01 109dsa. Y)Im DAISUSYSIdWOD S JUSIUOD 8y "}

INILNOD(e

RS sEsEREEsEEREEEER ETEERASALeEEEIAANSIIAENSRIIIINANTRICARAR ISP ESNRURRR RS “rernemnzes aeremssane ercaven

‘asuodsal sjqissod sy} Jed se Jl ajel Aipup “mojeq usaib aie
L« WIS padojersp ayyp Jo spoadse [einjons pue spndino Jusjuoo 8y} Jo Ssliepep alf

[oA8] ATelllid Je S38yoes} oAjoadsoId oy} 10} sonewayie -
Ul 1S PoJOJoAap a4 JO Ssaujnjosn ay) Jnoqge ojeds buiey

W =p EXK&

paubisep-flom st WIS 8yl Jo wioj [eublp oy e’

VU GE3880L W
IRP PO
« N\CQQ\ QQQNN._AM l0jesnpa iayoes} ayj JO ssaip .m [eoo ‘sweN
R L o e M=
\3@\%&& 2% .NB. gre M\Q \N«QW&QWSSM :
AL Ty 5\\, AT ey 001 s apyowy Jikayudr

.u.%%m,\ \NNWMM&NDQQXW\ %N\«w\,?mm WEGN\ Bm_o.:w\..w §Nmﬁw\\\

\J
mﬂ.@:w 2077

:Aue y suonsabBng

omcmmﬂa\m&\% paubisap-|lam st WS O} Jo wiio} [BUDIP 8Y) ¢
om&mw_o\mﬁm&, 80UBI8}84 pUB SollAIIe
b dn-mojjo} ‘seingoe Buiules) ‘sjdaouoo utell ‘saARoslqo
= ‘UONONPOIIUL JBSID UHM PBINIONI)S-{ism Si SUONDSS yoe3'z
amhmmm_o\mm&\,\, aj Jadoid yum
SUO[}09SgNS PUE SUO(J0aS Ul Pajuasald sf jusjuoD |
IHUNLONAULS (g
wmh.mmmm.._\mwm% $50208 ASEs yIm wioy jenbip Ut pajussald si jusjucy </
mmhmmm_o\mwé\«\ Japio {equanbas e SMoJj0} JUsjUo) "9
wmamm_o\mm\_m@ peseq pesu se uaAlb s1 Jusiuo) ‘g
mm_mmm_o\mm‘&ﬁ U.mumbw:___ Apedouid st usjuoD
mmamwﬁ_\me@ﬁ pueisiepun 03 ajdwis SI JuUsU0D §-
i mm;mmm_o\mm»m@ 991)-10149 st uaAb juajuoo sy 7

uoneonpa sonewsayew Aewyd
0} 199ds81 Ynm aAisuayaldios sijusjuod ay) "L

om_mmw_o\mmg@@(

INTLINOO(e

, “asuodsar ajgissod ey} jad se y s1es Ajpurny .\so\wc usnif ale
WS padojarsp ayj jo sjoadse [einjonijs pue spndino Jusjuo9 syl Jo sjejap eyl

[oAS] Adetilid J& SIayoEa) oAljoodsoid ay) 10) SONEWdYIef
UI WIS podojoAap oy} JO ssaujnjasn oY) JNoqe ajeos buney




SBTR9TLblk 9

- deErrery

g\;&d\& (_h} rum )
PN ) 2ppo ez

m.xég@p .

10380NpS J8YOE3Y By} JO SSalppe [eIoIo ‘awey

\\«@ aimeubig

STy >w p WL 0

@c&&&ﬁ@»@%&@&s& e IS

_ . ‘Aue y# suopgsofiing
gasbesiroalb j < :
1GF \.< paubisap-jlam s WIS ey $O UL} [eYbIp ay) g
sasbesigresiby ) v 80Ualeal pue sepAoe . .
N ﬂ.&:-\so__& ‘sapianoe Buguies) ‘sidesuos ulew ‘saAposfqo
UOHORPO[U IBSIS LM PBINONAS-jom SI SUOKses c”.umm.m
mmx.mmm_o\mww,@ﬂ apy sedoud ypm

oaiBesiy/aa1by

SUONO3sYNS pue suvROes Ui pojusseid S0 |
Jduntonyis (g

£

SSB052 Asea ynm wioj [eBIp Ui pajussaid s B0

e
saibesicya0b
elc) \,< 19pio fenusnbas e smoyoy oy g
eaibes
mm_m.\wmv@q paseq pasu se usaib st jusjuos) g

saibesi(y/eaiby

peleasnyjl Apedord st jusiuon

e
mmxmmm_o\owﬂ. puejsispun oy sidwis s Emuco,o ¢
soibesiraaih | -
10/ o N 9al)-10118 s1 usAIB Juauoo By Z
mm_mmw_o\mw‘m/\ uoneanps sogewsyiew Alewud

0} 109dss1 yim aaisuayaiduios st jusjuos ayf L

ANIINOD(E

‘esuodsal eyqissod ayy sod se y ajes Ajpury ‘Mojoq usaib sie

=

W.QWM\m\\:\\&@r EZ.@@\
_ji@?@w A )y / f\:o,
N e

J01EONPS J8Yora) BU) JO SSIIPPE LBOII0 ,mﬁmz.
: aimeudig

A Nu\u\_\_\ J‘m Uy L,\J?»ﬁz\; ey
\%e_ﬁ«m@ ECaa 3N\m\“ 2 ,

» o3 .%&2 m«:

___.3\3)% vorm n@%a oaexm &s.ﬂﬁﬁz \wx%%fw i\\\

:Aue ji suopsabbng

saibesiqeaiby

a

saibesi(/eaiby

/!

aasbesiqjaruiy

- a1besigjeaiby

O

anibesig/esiby

saibesig/eaib

N

mm‘_mmm_o\mm‘_@x

paubisep-fom st WIS 8y} Jo uLio} .ﬂ_gv ayl-e

80UB1BjI pUB SSIAIOR

dn-mojjo} ‘sanianoe Buiules) ‘sydeouod urews ‘saasalqo
‘UOHSNBOIIUL JESIO0 YRM PSINONIIS-{lom St mco_ﬁu.m yoegg

any sedoid ynm
SUOROISANS PUE SUOHOaS Ul pajussald si Jueuon’]
JUNLONMALS (9

SSa00E ASED Ulim Lo} eibip wi pajusseld st jusos “/
. Jepio |enuanbos B SMo}j0} Wweoo 9

paseq poau se uaalb s Jusjuad g

pojensny Apadoid st usuoy 'y

puelsiepun 0} sjduss St JusjuCcs) g

‘0.)-10113 S| USAIB JUSU0D BY 1 7

uoneonpas sonewsayiew Asewid
0} 10adsas yum aaisusyaiduwiod s jusiuod ayy |-

AINIINOO(e

‘asuodsal ajqissod oy} sod se yi ajes Aipury mojeq uanb aie

WIS padojansp sy jo spedse [eimongs pue SINdINo Jusios oy to sierep iy

[oAS] ATeliTid & SI5U5€3] SAToodSoId 9y} lo} sonewByIeR
UIIWTTS PadofBASPp 33 Jo SSaUIn}osH o4 INOGE 5j255 buijey

WS padojaaap sy} fo sjoadse [einjonss pue spndino JuUsjuod sy} Jo sjiejep ay |

. oAS] Aiewilid 38 SISYoea) 9A1}09ds0ad o) 10} SONeWdYIEN
Ui WS P2do[aA3p a7 jJO ssaunjasn oyj noqe ajess biijey




7685 800g “Md
WACKAMS]

. gxkﬂ\. ,\:\08\

(i) T 40, N NS G 7
SyHsiCy

101eONpa Jayore) sy} JO SSOIPPE BISIO ‘BuieN :
‘ ,  aineubig =

loyeanpa isyoea) Sy} JO SSaIppe [RIDIYO ‘BN
amneubig

. f))\sw}dm\,»\ﬂﬁv g\h«\ i

J@d;\é\asﬁLmQ \m\\,\miﬁ?:.* o g T ﬁiYE.N« ?S»TNQM :W\

~ 7
FRATNSTOTITIRL sp _\\.\Jés © ; :Aue y suopssbBng
: Aue 1 suoysebbing o saibesiq/eaiby pauBiSap-jjom SI VTS BUj JO ULIo} (eybip sy L ¢
paubisap-flem s WIS o} Jo Wiioj [enbip eyl ¢ . . e
- salbesig/ealby 80UBIBJA1 pUE SO
. 8oUsI9)el pue SoljAloE ’ \z dn-mojjo} ‘saiAnoe Bujuies; ‘sidaouocd Uew ‘SeARoafqo . -
dn-mojjo} ‘semagoe Bujuses) ‘sidecuoo ulew ‘saAloeligo . ‘UOIIONPOIIUL JETIO UM PSINIOTNIIS-]am SI SUONO8S Yyoed'g

“UORONPOAUL 123J0 LM PRJNJONIS-{[oM S| SUOID8S YoeS'g

sa1besi(/ea.by 8y Jadoud yum
. @albesiq/eaby s sadoid yum ' \/ SUOI0BSGNS pue SUOI0SS Ul pajuasald si EoEo\o.v
. SUORD8SANS PUB SUCII08S Ul pajussald s Jusjuon’| i INLONYLS (d

FHNLONYLS (9

5 salbesiq/ealby ssaooe Asea yym unoj [eybip ul payuessald sy Jusjuod '/
§9J0E8!(j/9840Y $5800B. Ases yim wuoy jeybip up pajuasaid st Jusiuon ‘7 A
. saibesiq/aaiby J9pio [enuanbas B SMOJ|0} JUDILOD '
saibesig/egby 18pIo |eijusnbos & SMOJjo} B0 " : x
. Nn_ . | aaibesiq/eaiby paseq peou Se UsAIB s1 JuBjuoD g
sslbesiq/osiby paseq pasu se uaAlb si jusiuo) ‘g . v '
- : : salbesig/ealby porensn||i Apedoid si jusuod
mm_mmw_a\m\m_@q pejeqsnyy Apadoud st usiuon b . A
| ‘ , , solbesig/eaby pueisiapun 03 9jdwis S| JUSIUOD ¢
saibesi/o94by pugjsiepun 0} sjdwis SI JUBIUOD 'E ’ \mA ) .
N» : . saibesig/eaiby 851j-10419 St uaaiB Jusju0o BUl "7
saibesi/e8by ) aalj-Jole s; usnb Jusjuoa ayy 7 A
| oaubesi/eaiby uoneanpe sojewayjew Aewnd .
mmamm_o\mw.&/\ uoneonps sogewsyiew Arewud ’ \ 0} 1oadsal ypm sAIsUaYaIduIoD S1 JUSIL0D 8y ‘L
\ 0} Joadsal yum aajsusyaIdwon sy jusjuo.ayy |
N . IN3LNOO(e
INIINOO(e
o Hnuwhkuw\.lv\ ....... prrmruaears . .mmtOQmmg,m\Q\meQmsngmmt mwm:\ébt.‘v* ‘mojag tm\cmmtm

‘8su0dasai sjqissod syl ad se )i sjel Ajpuny "mojaq uanib.sie .

WS padojensp sy Jo Spoadse [BINONAS PUE SJNAIN0 JUSIUOD 8Y} JO SIEISP SUL
WIS pedojensp ayj jo sjoadse jeinjoni)s pue SINGINo JUsjUo2 au} JO SIeep 8|

[9AS] Arewiiid Je S191joea) aARadseId aUj 10§ Sonewaljel -

[9AS] Arewiiid Je S1oydea) oARdadsold oy} 10§ SOewiayIen T /75 PodO[ASp U JO SSSUIRISSH Y] JoqE 5[e55 BuEy

[H] E..uw padojoAsp oY Jo ssaujnjasn oy} Jnoqe 9]eds buijey




Py g

s

ggw S

[

10320TPd IBYDEIY U} JO SSIIPPE [RPYJOBWEN
aimeudig

-

TF L spred 4 195 4o
G g paf T&h\ " d\m\tﬁ&w fiup fi suoysaZng

%ﬁm TLEY)

I0JEINPI ISYDEd} I} JO SSAIpPR [RISYJO'3UTeN
f ] %%\“Wb armpeudig

el

Lo czel

e oneat g TP o Wy

TNV WO Aapa) i cayn .fmi

:Aup fi suorsaSsng

8Hw§mxw%<

sardesi(i faaBy

/
u&wﬁm\%<

913es1(q /3948y

sa18esi(1 />

| sardesi(y \V«mm«‘
8&85\%

8&%5%&@«
sa18esi(q \WwWwJ,«

sardesi(q \Wﬂ_\w«

pouBIsap-[loMm STATIS 943 JO UL0d FISIp 9] ¢
2OU3Iajel PUR SINRIALDR
din- mojjo3 ‘sentanoe Supures; ‘sdeducd wrew ‘sas13iq0

TFORSNPOUT 1E3[0 YIIM PIINPNAS-[PM ST SUeNdSs YPey'g

apn sadoxd ygim
SuONDasqNS PUR SUONDIS Ul pajuasad st juweiuo) |
TUNIDONULS (4

ssao0e Ksea yiim uirof (eaiBip ur pajussaid s1 R0 /
13pi10 fenuanbas e sMO][0] RBIUOD) 9

Ppaseq pasu se uaAL3 ST JUBII0D) G

payensnyl Kyradod stjusiuo] ¥

puegistopun 03 afdus st U0y '¢

991J-10X13 ST USALS JUDUOD Y], 7

uonesnpa soewayiew Lrewrad
0} adsaI1 yaim aarsuayardurod st juajuoed Y] ‘I

,EE,ZOU?

emsesee bestss et oes Pea e esr doeees tes tas Bel NETOUS cns AN seasecene

-asuodsas ajqrssod ayp 4ad sv 31 v Rpupy “awjaq usard

aiv W15 padoaaap au Jo syoadsy panpnys puv spnding Juaquod iy Jospoap ay T

[9A3[ Areurrid je whiu«ﬁ 3A023ds01d 313 I0] SOLRUWRYIE

U1l JA'IS podooAsp o3 Jo ssal[njasn oy} noqe afeds suney

ww.nwc.mu.ﬂ /o918y

/

axdesi(] foridy
/

2ax3esi(y /9218y
S

2018esi(] /9018y
~

sa13es1(] /o018y
e

aa13esi(y foaidy

2218es1(] /o013y

S
sa13es1(y /o018y
e

9a18es1( /o013y
-

2a13es1(] /9213y
~

PoUBISIp-FPM SINTES S JO BEI0) (e3P 3YL ¢

, 30URIDA1 PUE SIIATOR
dn-mopjoy ‘senianoe Sunrres] ‘Sdaducd uTeur ‘SeATRA0

“GOTPNPOIIUL IBIP Yl PAITPRNS-[[PM ST SUOHIIS YOBH'Z

apy redoxd ypim
SUOMDASGNS Pl SUOH9S Ul Pajuasaid s1IWUo]y |

2ANLOMALS (4
sse00u ASE9 UjiM ULIO] [23181p uI pajuesad st JRI0D .
I9pI0 [enuanbas g SMOF[0] JUNUOD "9
paseq pasu se tAAL3 S1 JUSII0D) G
pazensnjj Apredoid stiusiuo)
puejsispun o3 apduurs st jusuoD ¢
991J-I0L13 ST USAIS JUSIUOO 3], T

uonesnpa soeuwrayjed Arewnzd
03 padsal \p1m aarsuayarduwod st Jusjuod Y[ 1

INAINOD(E

R T L Y AL LR

-asuodsas apqissod ayy 1ad sv 1 app4 fippury “aw0p2q uaa1s

240 WIS padogaasp i Jo spoadsp angonigs puv syndyno juazuoo ayg Jo spgap YL

[eA°S] Axeuriid je SIdYOEd) 3AN3dsoId 2] 10 SOIjewIay e

T JATIS Podo[oAap 24} JO SSau[njosh oy JNOE a[eds Suney



Mooy (oo

/] <r I0JEONP3 ISYDEd] S} JO SSAIPPE [BIJO SUWEN
A ] \b@ N amyeusig
/ ) 7
7 =T e
N v o U - -5°

Srvps x S -
- ; 0t o
waYQ w\/\v&\\v h&u&ﬁ s vzp Doz,

4 Y]

[ u,wm :Aup fi suoiysaSing

THTTE \\i}&ww@
AN \\b,bmw@

103eoNPa I9YIed} U JO SSAIPPE [eIOYFodUIEN
amyeudig

\6% / R %&:\C ﬁ@iﬁ?\@ﬂ HAuv fi suorysasng ,.

sa13esi( /9313y pauBisop-[em ST IS 29U JO WiI0j [BHSIP SYL ¢
2ax8esi(] fos1dy J0UBIAJAX pUE SANIALDR
/ dn-mofjoy ‘senianoe Sunres) ‘sdoouod ureur ‘ssAndsiqy

‘UORONPONUL 13D YIIM PIINONIS-[[9M SI SUOLDIS YORH'T .

~ saxdesi(q \ww.uw,\ : apn 2doxd yim
- SUOIDIsqNS puE SUondas ul pajuasald st jusjuory 1
FANLDOALS (4
sa:8esi(] /onily ssadoe £sea Yiim uiroj [e3idrp ur papuasald st JUsjU0D)
sax3es1y \w&ﬂwx\ . 1apio fenuonbas e smofjoy JUSIUO)) 9
aa13esi(] /o318y paseq pasu se uaaid ST JUsjuoy G
e .
aaxBesi(] /9218y pajensnypt Apxadord stjusuo)) ¥
sa18es1(] /9228y . , puesiopun 03 a[duis st JUSIU0))'¢
aax3esi(y / mmeX\ 391J-10113 ST UDALS JUSJU0D 3YJ, 7
s
sax8esi(] /o013y uoneonpa sopewsyyeur Areurtd
e 03 3oadsar yim aarsusyardurod st jusguod sy T
INZINOD(®

T T L LT T T T T LRI T T R R P R T )

-asuodsat apqussod ayy 4ad sv 11 ajp4 Ajpury ~mojaq usars
24v TS padogaasp auyy Jo spoadsy [pangonys pu syndyno juajuod ayp Jo spwgap ayJ

[9A9] Arewrrid je SIotpea) aAfpdodsoid 3t} 103 SoeWaYIeIA
U1 JA'IS p2dof2Aap 94} Jo SSaUnJasn Y} Jnoqe a[eds suney

sardesiq/ %4 pauBIsap-joMm ST ATTS U Jo UrIo} [e3i3Ip 3y °¢
sa13esyq /o013y RIS pUe SanIALDE
\, " dn-mojjo] ‘sontande Sunires} “s3dedtod urew ‘sAnIqGO
IORPNPOIUL JEI YiIM PAINIONNS-{PM ST SI0N3S YoeF'g
sa18esy(] /2213y apy rodoxd \aim
SUOIISaSqNS PUE SUONSS Uy Pajuasaxd st juajuo)y’|
FYNLONUIS (9
aaxdesi(y §< ssao0e Ases yilm utIof (mSip ul pajussaxd st JRIU0N)
sa13esi(y \?vkmwmw 1apio Teguenbas e emo(0] JULIU0D) 9
mmummme\\w\muM{q . paseq pasu se UAIS ST JUR3U0D G
va13esi(1 / WV%A\ payensnyi Apradoxd st jusuo) §
sa13esi(] /o318y puesrapun 03 ajdurs s1 JUAIU0D)'E
s018esi(] /9218y 991J-IOLID ST UIALS JURIU0D Y], T
e . _
9213es1(] /0218y ’ uonesnps sopewsyjew Areuwrnd
Je 03 adsar yum sarsuayardwmod s Jusjuod YL T
LNIINOD(®

e e e T T R L R AL R LR LIRS A A AR AR Sl

-asuodsat apqussod ayg 1ad sv 11 aqva Appuny "02012q :ua.&
auw WG padogaaap ayp fo spadsy (anponys pup spndyno juaguod ayy fo spuyap iy

[oAS] Axetiid je SIayPed) 3A1D3dS0Id 33 10§ SOPRWSYIEA
UL JN'1S podo[oAap a3 JO SSaU[njasn oy} Jnoge afess suney




'

TTEARTIYG salag J0}EDONPS 19YDed) 3Y3 JO SSAIPpe RO dWEN

o J03eoNpa I3YDES] Y3 JO SSAIPPE [EDLJo’IWEN :

ALk a2 . amyeudig : b B -t armjeudig
) e NS POV A -
Wy oy Rl

s %%Q\ T

%EA&? h ageypy mw

gy Kg PRpn 2q e o HR ) uv fy suoysoSSng

e
ﬁ

e

Idadnay ..d?ow % PN w0 wypoy

fuv fi suo1ysaSing

um&ﬁm.\w»?

memﬁo\wwm«

2a13esy(y /2213y

N

sardesiq \WA&/&

sardesi(y /o8y
_\%

sardesiq \HW%AQ

13

eardesi(q /298y
sardesi(] /ea18y
sa1des1(] /313y

sa1desi( /2013y

seersassass sor serarasaatsen

pauBIsap-fam St IS U JO ULIOJ [EHSIP AU °¢
FOUDISOI PUR SAALIOR
dn-morpoj ‘septanoe Sunures] “sidecuod urew ‘seadafqO

“UONOINPORUL Teap YIIMm PAINPNNS-[[3M SI SUONISS YPeg 7

apn radoxd yum
SUONOISNS Pure SuUoHas ul pajuasaid st uLjuoy [

TANIDNALS (9

ssaooe Asea yjim wixog 1edip un pajuasaid st jusjuon)
1apio fenuenbas e smorjoy Jusyu0)) g

paseq paau se UBALS SI JUSU0)) °G

pajensny|t Apadoid stjuajuor) p

pueispun 0} Sjduis st 3usu0y'g

391j-I01I3 ST USAIS UBTU0I B, °Z

uoneonps sogewaypew Areurrid
01 adsar yim aarsuayaidurod st jusuod syy 1

INFINOD(®

B T P e Y LR T R TP PP P ssseces

-asuodsas ajq1ssod avy 4ad sv 31 3y Appury ‘mojaq uomr S

aw WIS padojaaap ay Jo spoadsy juunponigs puv syndino juaguod oy fo sjpwiap ay

[2A9] Areunrid Je wumaumw« 3AI}D3dS0Id 3] 10] SoIjewdLJeA

ur ;WIS —uwn—OmmfPNmu 9y} Jo ssaunjasn 3yj jnoqe afess suney

sa1desi(y \mmﬁ

sax3esi(] / vW,Hw<
: /

2a13esi( /2218
A
s019es1(3 9213y
aa1desi(] \\wmuw<
aa13es1( /2213y
aa13esi(] f9313Y
so18es1(] /3218Y
aa13es1(y /2218y

sa13es1(q \ww\mw<

pauBtsap-[fos ST IS 4 JO WLIOJ [e}3Ip 3y, ¢
‘ 20UBIBJRl PUR STRHANOR
dn-motpey ‘somanoe Suniies] ‘sydeouod urew ‘soanslgO

‘UOTPTIPORUL TEaD M PaInpnns-fam s suondas Yyoedg

apn odoxd yyim
suonoesqnNs pure Suoydas Ut pajuasard s1jusjuc) 1

ANIONALS (9

ssad0e Ases yp1m 10§ [eySip ut pajuasaid st uzmuco.u */
1apio penuanbos e SMOJj0] JUSHIOD 9

paseq pasu se WaAIS ST JUBU0]) G

pasensnyp Ajzadoxd styusiuo) ¥

puesopun o3 afdurrs st juRIU0y ¢

351J-10112 ST UBAIS JUBJUO3 AYT 7

uoneonpa sopewsyiew Arewtrd
03 30adsa1 Yyim aarsuayardurod ST juRuUed 2], I

INTINOD(e

B R L R T T T T R L

‘asuodsas ajqissod ayy 4ad sv 11 w4 Ajpury ‘mopaq uamrs

240 TS padojaaap aip Jo spaadsp uangonlys puv spndino juapuod ay Jospwgap ayy

[9AS] Areurtid je SIa1Dea} 9A1J03dS0Id 3] 10] SOLJPUIIRIA

I JA'IS PodO[2A3P o1 JO SsaUnjasn oy} JNOQE o[eds suney



103eONP3 ISOEa] Y} JO SSAIPPe [EDYJO'IWeN]

JIojednps I31j0ea] S} JO SSAIPPe [BIDJODUIEN amyeudig

amyeudig
FTTY (g
B o
IAAIIBEI 2y .

I St L B sl R

uv fi suo1ysaS¥ng

2213es1(] Vwbmw<

2a13es1(] /o013y
sa13esiy \\mkw<

aa13esi(] /2938Y
sarfesiq /o8y
aa18esi1( \W&Mx\
sa13es1(] \mw\uwxx

sa18es1(] /0218y

sox3esi(y /o0)8y

sax3esi(y @m<

pau3isap-[lasm SIS 343 JO ULI0j [eI3Ip YL ¢
IDUDIBJRI pUE SIBIARDR
dn-mofjog ‘senranoe Sunuresy ‘sydeouocd urew ‘saandslqO

“UOLONPOIIUT Tead YHM PSINJONLS-[[94s ST SUOHI3S Yoeg g

apn radoxd ynm
S SUOID3sqNS pue SUOTIOas Ul pajuasald st jusjuo)y |
o TANIDNAILS (9

ssaobe Asea yyim urxoj 1e3rdip ur pajuesaxd st juejuo))
19pI0 [eruanbas e SMOJ[0F FUSIUO)) g

paskeq pasdu Se USAIS ST JUDIU0)) °G

parensnyj Ajredoxd st jusyuo) §

puessopun o3 afdurs s JUBIU0)'¢
991J-10112 ST UDAI3 JUSUIO0D 3Y], 7

uoneonps soneuwsyew Areuwrd
o3 adsar yim sarsusyaidwod st jusjuod syy T

INFINOD(®

P T R e L L L L LR L LR TR T T )

“asuodsas ayqssod ayy 43d sy 11 oo Appury “mojaq uso1d

a.v VIS padojaaap ay Jo spoadsy jpangongs puv syndino quauos ayg fo spopap oy

[2A9] Arewixd je sioypes} 9AToods01d o3 10J SSHEWSIEIA

ur \Wis muwﬁoﬂmvurvmu a9} Jo ssaUunjosn a3} Jnoqe ajeds N—Hmwmvm

, Sﬂé @? 3\&5 et § sfuv fi suonsaSing

sessssesencnen

aa1des1(] /a21dy pauBisap-[jom st ATIS 3 JO ULIO] [e}i3Ip SYY, '€
S
sa1desi(q \wmkwaﬂ 2OURIaJAI pUR SINIARIR
dn-morjoj ‘seuranoe Sunuresi ‘ssdeouod ureur ‘saanssiqO
“UORONPORUL I3 RIM PAINIIN[S-[[2M ST SUONIS Yoegg
sax8esiq §%< opn radoxd yim
; suoRXAsqNs pue SUoDas ul pajuasaid st jusuo))’T
FANIONALS (4
sa18esi(y /o013y ssaooe Asea Yim unioy [enSip ur pajussard st Juso))
e , :
seidesiq \Ww\«wx\ 1ap1o feguanbes e smofo] Jusiuo)) g
sa1esi(y /o213y paseq pasu se USAIS ST JUSIU0D) G

\\

sa18esi(] /o9y
2a13es1(] \wW%<
s213es1( /298y

aa13es1y / mmmﬁ

O L R L T R T R R

pajensqyt Apradoid syyuwiuc)
puejsrapun o) afdwirs st JusiIo)’¢
931J-I01I13 ST URAIS JUU0 3] 7

uoneonpa sogewrayjew Arewrrrd
03 adsax yjim aarsuayarduros st jusiuod ayy ‘1

INFINOD(®

cssrecvesse

-asuodsai ayqissod ayy 1ad sv 11 appa Rjpury ~mopq usars

1w TS padojaasp ayp Jo spoadsy amonays puv spndino juaguod ayj Jo spwiap ay

[949] Arewiid Je SIoyoea} 9AR>od501d 3j 10§ SOTJeWRLIEN

UT JN'1S podo[oASp o3 JO SSau[njosn oy} Jnoge o[eds suney



— Iojeonpo myoeal ay jo mmmuvvm“ﬁ_umwpaﬁmz
- \w§ amjeudig
ah world D
oy bl \W&w&%@
p 74
PPN

) .
4 { ’ . - TN
% {%w@m T o MR XS O,:mw. hup fi suwonssSSns

ﬂﬂﬁ\\:\&.\?&

b AU

Aoy 0 TR |
@§ L IEMERE by

VBT YIG Qg TN A Ve

JOJEONP? ISYDE3} 3y} JO SSAIPPR (RO dUIeN
amjeudig

:fuv fi suoyssSing

00600010 s 008 280 @eerIsIerIEINIL SRS POt TuS SES CRTIRINIIY TV S

uuuw«mma\wwuw« paudisap-T[em ST JATIS 343 JO ULIO] [&5Ip YL, '€

m\

sa1desK(] \mmhwﬂ\& 30UaIajol pie SIRIAGYe

Ve dn-amofroj ‘senianoe Bururesy ‘sideouod ureus ‘soan®iqO.

uonONPpoRU e Y3 im PIANONDS-[2M ST SUONRS YoeH g

R13esiq \,mmﬂw} opy 1adord mm

] suoOnAsSqNS PUE SUOKOS U pajuasaid st jspuoy 1

FANIDNALS (9

sardesi(y \wmu.m\<o ssao0r Ases yim urroj [e3idip ur pajuesaid st Juajuo)) 7/

sv1desi(] /9218 I9pI0 ?.ndms.@wm ® SMO[[0] JUJUCD) ‘9

sardesi(y /3013 paseq paau se USALS ST JUauo)) °G
o7

s913es1(y /2918y parensnyr Apradoad st jusiucy) g

e .

aaxdesi(q /o213y pueisispun 0y aydwrs SEIRIW0D)'¢g

aa1esi(y/ vmW\w,w 231J-J0113 ST URALZ JUBIU0D Y] 7
sa1es1(q /2013y uonyeonpa sopewatpeut Areurtxd
ya 03 padsar yjim aatsupypiduiod st jusjuod 3y ‘I

INTINOD(e

veceesnasrensortassctsanena e ass oo

‘asuodsas apqissod auyy -4ad sv 31 s Appury “00jq usms
aw WIS padogaasp ayg Jo spoadsp pungomnigs puv spndano juspuod iy Jospmap ay 1

[°45] ATeuilid Je sIaY>es) aa0adsord oty 103 SSHERUWSYIEN
UI JA'1S podo[oAap o1 JO ssou[njosn o1} JNoqe a[eds suyey

sa1desiq /2013y pouSisop-jm st 1S 2UF JO ULIOf (RSP 9L €
\\ A

sa1desi(] fea18y . DDUBISJRI PUR SINIALIR
dn-mopoj ‘sentanoe Surares] ‘sideouod ureur ‘saandBlgQ

\ 1I01ONPONUT Ie3P UIIM PAININTS-HEM St SUOLS YoeH g

sa13esi(] /aRIBY opn redoxd yym

SLIODISqNS PUR SUORIIS UT Pajuasazd ST R0 |

TANIDNULS (4

sa18esi(] /3933y ssa00e Asea yyim wizoy 1endip ui pajussaxd st JERNIOD)

aoxdesiq \V.wam 19pI0 [enuanbas B SMOJ[0§ JUIUCD 9

9913es1(] /o948y paseq paou Se UdA13 ST JUBU0D G

3a18es1(] /2913y
3o13esi(] 2918y

as18esi(] /o013y

sa13esi(] /2213y
/

pajensnjjt Apadoud s1jueiuo) §
puegsspun o} ajdus s jusu0)¢
991J-I0LI5 SI USAIS JUSIUCD BY], 7

uoneonpa sopewatew Arewud
01 1adsaz y3im aarsuayardurod st Juuod YL L

INIINOD(e

evavieserasn

-asuodsai aqissod ayg 4ad sv 31 v Rjpury “a0j9q uaard

auw 7S padojeaap o fo s1oadsy uimonys pun syndino Juaguoo ayj Jo spwiap 3y |,

[ELE] Arewnid je s1syoea) 9A1}D2dso1d a1} 103 SOTJeUId eI

T TAT]G PodojoAap a3 JO SSaUNJISN 3] JNOqE 2[eds Suney



