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The National Council of Teachers of Mathematics (NCTM) supports and
advocates for the highest-quality mathematics teaching and learning for every student.The
2020 revision of the Specialized Professional Association (SPA) Standards reflects current
conversations in the mathematics and mathematics education communities regarding not
just standards of content but also the deepening urgency to address the nature of effective
mathematics teaching and the goals for mathematical learning for each student. The
performance of students in mathematics in the coastal area is much below expectations
even with the emphasis on mathematics in the secondary education system and the efforts
of educators and curriculum reformers to improve the subject .Brain compatible learning
strategy is the deliberate application of techniques founded on ideas that come from
reliable scientific studies. The application of a significant collection of ideas that captures
our knowledge of how the brain functions in real environments is also known as Brain
compatible learning. It is essentially the application of brain learning methodologies in the
context of education.

The present investigation aimed to compare the effectiveness of two methods of
instruction in enhancing students' problemsolving ability, perceptual speed and reduction
of mathematics anxiety. The current study examines the impact of Brain Compatible
learning strategy on students' anxiety related to mathematics, perceptual speed and
problem solving abilityin secondary schools located in coastal area.

The present study comprises mixed methods.It incorporates a preliminary survey
on problemsolving ability, Perceptual speed and mathematics anxiety of secondary school
students and preliminary survey of secondary school mathematics teachers and then the
experimental study. The researcher employed the Quasi-experimental design with the Pre-
test post-test nonequivalent group design.

In the preliminary survey of secondary school studentsthe investigator collected
data from a sample of 400 Secondary school students, of which 149 were coastal area
secondary school students and 251 were non-coastal areas secondary school students in
the Kozhikode district with purposive sampling technique and in the preliminary survey of
secondary school mathematics teachersby using purposive sampling technique the
investigator collected data from 30 secondary school mathematics teachers from
Kozhikode district. In the experimental study the two intact classes of Standard VIII with
54 students from two different coastal area secondary schoolswere selectedrandomly one
experimental group and one control group for experimental and control treatments from
the Kozhikode district. The statistical techniques used were Basic descriptive statistics,



Mean difference analysis, Percentage analysis, Single-factor ANCOVA, Effect size
(Cohen’s d and partial eta squared) and Bonferroni’s Post Hoc analysis.

The findings of the comparisonof mean difference analysis of the performance of
students in the coastal area and non-coastal area secondary schools From the preliminary
survey on problemsolving ability, perceptual speed and mathematics anxiety of secondary
school students the students from coastal area secondary school shows significantly low
performance in problemsolving ability and perceptual speed in mathematics and shows
significantly higher mathematics anxiety while comparing to the overall performance of
students from non-coastal area secondary school.Hence the investigator decided to
conduct the experimental study in the coastal area secondary schools.

The findings of the preliminary survey of teachers revealed that most of the
secondary school teachers were aware of different teaching strategies used for teaching
mathematics at the secondary school level but they face some constraints in adopting them
successfully. Teachers suggested the measures to overcome the constrains they
experienced for improving Teaching mathematics at Secondary school.From the survey,the
investigator decided to select Brain Compatible learning strategy as an instructional
strategy because it is not used much by secondary school mathematics teachers.

The major findings of the experimental study were problem solving ability and
perceptual speed of students taught through the instructional strategy based on Brain
Compatible learning strategy is significantly higher than that of those taught through the
Existing method of teaching for the Total sample and Subsamples based on gender.The
mathematics anxietyof students taught through the instructional strategy based on Brain
Compatible learning strategy is significantly lower than that of those taught through the
Existing method of teaching for the Total sample, boys and girls.The conclusion that can
be derived from both qualitative and quantitative analysis of the present study is that the
Brain Compatible learning strategy is effective in enhancing problem solving ability,
perceptual speed and in reducing the mathematics anxiety for Total sample and
Subsamples based on the gender of thecoastal area secondary school students.

The study also revealed that Brain compatible learning strategy has a significant
advantage over the Existing method of teaching irrespective of gender in teaching
mathematics to coastal area secondary school students. As we all know mathematics is a
very difficult subject for most students. So, it can be said that by implementing Brain
Compatible learning strategy we can enhance the mathematical abilities and reduce
mathematics anxiety of coastal area secondary school students.

Key terms. Effectiveness, Brain Compatible learning strategy, Problem solving ability,
Perceptual speed, Mathematics anxiety, Coastal area secondary school students.
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INTRODUCTION

Education significantly influences a child's development of uniqueness in all
physical, mental, emotional and social domains. The education of the next generation is
receiving crucial attention in light of how globalization is evolving and how
competition is intensifying. Improving the overall quality of education is our nation's
greatest educational issue today, in addition to its growth and universalization. The
maintenance of student engagement throughout the teaching-learning process is
essential for ensuring high-quality education. To accomplish this we need to implement
novel methods of instruction that align with the interests of our students. It implies that
instructors should provide a productive learning environment in the classroom and that

the process of instruction and learning should be the needs of the students.

The optimum way for the brain to learn is found in physiological research
where Brain compatible learning originates. Applying the brain's learning
mechanism to education is known as Brain compatible learning. This method
encompasses several disciplines including education, neuroscience and knowledge
theory from other fields such as chemistry, neurology, psychology, sociology,
genetics, biology, computational neurobiology, etc. There are connections between
the nature of cognition and how the brain works and how knowledge is formed. This
idea describes how common sense, life experiences and brain science combine to
create practical resources and educational guidelines. The brain is designated as the
organ of learning by Hart (1978). Twelve concepts that apply our understanding of
brain function to teaching and learning were established by Caine and Caine (1991).
Caine & Caine (1991) have identified three requirements for complex learning — an

attitude of ease, active processing and orchestrated immersion.

Brain compatible learning is the deliberate application of techniques founded
on ideas that come from reliable scientific studies. The application of a significant

collection of ideas that captures our knowledge of how the brain functions in real
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environments is also known as Brain compatible learning. It is essentially the
application of brain learning methodologies in the context of education. Jensen (2008)
argues that there are three key concepts to understanding brain compatible education:
engagement, methods, and principles. Using techniques based on ideas obtained from a

comprehension of the brain is known as Brain Compatible Education.

Mathematics is the gateway and key to all Sciences, asserts Bacon. A subject
with connections to practically every academic subject is mathematics. It
encompasses language as well as a subject. Mathematical language provides a useful
symbolism for the concise and accurate representation of concepts. Consequently, a

major portion of the educational curriculum is devoted to mathematics.
Mathematical Representations

Essential characteristics of mathematical acts and structures are embodied in
mathematical representations (NCTM, 2014, p. 25). Symbolic, physical, verbal,
visual, and contextual representations are all included in the generic classification of

mathematical representations:

Figure 1

Mathematical Representation

- M -

— Verbal

(Source: NCTM, 2014, p.25)
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It is possible to build links between different mathematical subject domains
or to comprehend, acquire and apply mathematical concepts in one field of
mathematics by using mathematical representations. "Viewing a concept through a
variety of lenses, with each lens providing a different perspective that makes the
concept richer and deeper" is how Tripathi (2008) described the process of
approaching problem solving through the use of multiple representations (p. 439).
Mathematical models are one type of representation that may be chosen and used to
assist students in applying mathematics. Representations of a certain real-world
issue are employed in mathematical models to characterize, investigate or

comprehend the issue (NCTM 2018).
Mathematical Proficiency

The National Research Council (NRC, 2001) states that efficacious teacher
preparation programs help aspiring educators comprehend the subjects they teach,
how their students will learn those subjects and how to promote their learning. The
mathematical proficiencies are identified by the National Research Council. Since no
one term can adequately express one's skill, competence, understanding and facility in
mathematics, we have selected mathematical proficiency to include the essential

elements that we feel are required for every student to acquire mathematics properly.

Kilpatrick et al. (2001) delineate five interconnected components of

mathematical proficiency:

e Conceptual understanding is the ability to understand concepts, laws and
connections. Students frequently comprehend the connections and

similarities between related facts as a consequence.

e Procedural fluency refers to the adaptability, precision and effectiveness of
executing suitable processes. Knowing when and how to apply processes is a
skill in competence. This includes fundamental computations that are

accurate and efficient.
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e The capacity to develop, portray and resolve mathematical issues is known
as strategic competence. This is comparable to addressing problems.
Procedural fluency and conceptual comprehension go hand in hand with

strategic competency.

e The ability to reason about ideas and their relationships is known as adaptive
reasoning. To get answers one must use reasoning to sort through a variety of

steps, concepts and facts.

Positive attitudes toward mathematics are part of the Productive Disposition. As pupils
grow more proficient in mathematics and have a deeper comprehension of the subject
develops. Procedural fluency is not just about understanding how to use an algorithm
or method; procedural skills might be used to describe such attempts. Procedural

fluency involves choosing strategies with flexibility in mind illustrated in Figure 2.

Figure 2
The Procedural Fluency Illlustrated in the Graphic

[Goal for students: Procedural Fluency }

Solutions
Which includes: :

© Appropriate Strategy

strategy or transference

algorithm for different

Selection problems or
contexts

L =y

(Source: Bay-Williams & Levine, 2017)
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Guidelines for Training Secondary Mathematics Teachers: The National

Council of Teachers of Mathematics (NCTM - 2020)

The goal of the National Council of Teachers of Mathematics (NCTM) is to
ensure that every student receives the best possible instruction in mathematics. The
Specialized Professional Association (SPA, 2020) Standards for the Preparation of
Secondary Teachers have been revised to take into account the most recent findings
and developments in the field of mathematics education. This update takes into
account the ongoing discussions in the fields of mathematics and mathematics
education about the need to address the nature of successful mathematics instruction
as well as the objectives of mathematical learning for every single student in

addition to subject requirements.
Mathematical Knowledge and Understanding

In the mathematical domains of numbers, algebra and functions, calculus,
statistics and probability, geometry, trigonometry, and measurement, secondary
mathematics teacher education candidates (henceforth referred to as candidates)
exhibit and apply understandings of key mathematical concepts, procedures,

knowledge and applications.
Understanding and Applying Mathematical Processes

Candidates exhibit their understanding and proficiency with the mathematical
processes of problem solving, mathematical reasoning and communication and
mathematical modeling within or beyond mathematical disciplines. As part of these

mathematical procedures correctly use technology.
Getting to Know Students and Making Plans for Mathematical Education

Using their understanding of individuals as well as mathematics, candidates

design demanding and interesting mathematics lessons that enhance students' access
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to learning. All students are given equal opportunity to acquire and apply mathematical
ideas, abilities and practices through the established mathematics curriculum that

considers cultural sensitivity.

Teaching Mathematics with Meaning

Candidates enhance rigorous mathematics learning for a wide range of
students by using equitable and effective teaching techniques. Candidates set high
standards for mathematics education, involve students in learning with high
cognitive demand, employ tools and representations specific to mathematics, gather
and utilize student input, foster conceptual understanding and procedural fluency

and ask thoughtful questions to encourage student discussion.
Evaluating the Influence on Students’ Learning

To improve instruction and subsequently student learning, candidates assess
and utilize data that shows students' proficiency in challenging mathematics.
Candidates review learning outcomes from formal and informal assessments for
each student, the class as a whole and student subgroups broken down by

demographic characteristics to inform their planning and instruction.
Teaching and Learning Mathematics in a Social and Professional Context

The ideal candidates are thoughtful math teachers who work together with
peers and other stakeholders to further their careers, enhance student's learning and
establish more equal math classrooms. To enhance student learning promote
professional development and provide more equitable mathematical learning
environments, candidates are reflective math educators who work with peers and

other stakeholders.
Clinical Practice and Secondary Field Experiences

Secondary mathematics educators who are effective follow a predetermined

path of fieldwork and clinical practice in various environments, all under the guidance
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of more seasoned and highly skilled math educators. They acquire a wide range of
practical knowledge, abilities, efficient methods for teaching and studying mathematics
and professional behavior in middle and secondary settings involving a variety of
student groups. Applicants work as full-time student teachers or interns in secondary
mathematics under the supervision of college or university instructors who have

experience teaching secondary mathematics or who possess comparable competence.

Applicants work as full-time student teachers or interns in secondary
mathematics under the supervision of college or university instructors who have

experience teaching secondary mathematics or who possess comparable competence.
Six Guidelines for Teaching Mathematics in Schools (NCTM-2000)

Equity. Raising standards and providing solid support for every student are

necessary for excellence in mathematics instruction.

Curriculum. A curriculum is more than a list of exercises; it has to be well-

organized, centered on significant mathematics and consistent throughout the grades.

Teaching. The third principle is that good math instruction starts with

identifying what pupils already know and what they still need to learn.

Learning. Students need to approach mathematics with comprehension,

actively constructing new information from prior knowledge and experience.

Assessment. Which should help students understand key mathematical

concepts and provide instructors and students with relevant information.

Technology. Technology significantly impacts the mathematics that is taught
and improves student learning. It is therefore vital to the teaching and learning of

mathematics.

The NCTM's 2000 publication, Principles and Standards for School

Mathematics lists the fundamental elements of a top-notch mathematics curriculum in
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schools. It demands and lays forth a basic mathematical basis that all students must
acquire. The assertions that make up the principles are core ideas that are essential to a
top-notch mathematical education. The Standards outline the knowledge and skills
students should acquire via mathematical teaching. The Principles and Standards
taken together provide a vision for teachers to follow as they work to enhance

mathematics instruction in classrooms, schools and educational systems.
Need and Significance of the Study

The National Council of Teachers of Mathematics has been committed to
raising the standard of mathematics instruction in schools across the board since
1920. Regardless of their personal qualities, circumstances or physical difficulties,
all children may learn mathematics when they have access to high-quality
mathematics education. All students don't need to get the same teaching to achieve
equity. Instead, it requires that to support access and achievement for all students,
reasonable and suitable accommodations be offered as well as the inclusion of
suitably demanding content. The instruction that students get in school shapes their
knowledge of mathematics, their aptitude for using it to solve problems and their

self-assurance in their mathematical abilities.

For an educator to be effective, they must have a deep understanding of the
subject matter they are teaching and be able to draw from it, as well as flexibility in
their approach to teaching. Additionally, they must be provided with ample
opportunities and resources to further their professional development. Through the
alignment of factual information and procedural skills, research has firmly
demonstrated the role that conceptual understanding plays in the learning of
mathematics as outlined in the learning principle. Students who possess conceptual
understanding can study effectively. They will be able to see how crucial it is to take

stock of their ideas and grow from their errors. When given demanding assignments,
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students grow competent and self-assured in their abilities to solve them and they

will be motivated to persevere.

To solve a problem, one must undertake an activity for which the approach
to a solution is unknown before hand (NCTM 2000b, p. 52). Not only is problem
solving an objective of mathematics education, but it is also a primary method of
achieving it. Not a stand-alone component of the mathematics curriculum but an
essential component of mathematics. When the problem solver is faced with an issue
for which there isn't a clear-cut answer, problem solving is a cognitive processing
that aims to turn the circumstance into a desired scenario. One uses mathematical

problem solving techniques continuously throughout their life.

One of the most important aspects of teaching mathematics is problem
solving. Students learn about the value and strength of mathematics in the real world
by solving problems. Students must use what they already know to come up with a
solution and in the process, they frequently pick up new mathematical concepts. Not
only is problem solving an objective of mathematics education but it's also a key
component of accomplishing it. Students should be given regular chances to
develop, consider and work through difficult issues that call for a lot of effort. After
completing such tasks they should be encouraged to consider what they have

thought through.

Being able to solve problems effectively can be very beneficial in everyday
life and the workplace. Students who learn problem solving techniques in
mathematics should develop ways of thinking, habits of persistence, curiosity and
confidence in new situations. Since problem solving is essential to learning
mathematics, it shouldn't be treated as a stand-alone component in math curricula.
The challenges' contexts might range from well-known incidents affecting students

their lives or the school day to uses from the fields of science and industry. Well-
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crafted puzzles will incorporate several subjects with important mathematical

concepts.

The process by which information received from the world through the
senses is converted into an experience of things such as events, sounds, tastes and
objects is referred to as perception. Even though perception may be investigated in
all sensory modalities, the majority of theory and research has concentrated on
auditory and visual perception. Although it would seem reasonable to think that
conscious awareness is necessary for perception, there is mounting evidence that
significant perceptual processing may take place even in the absence of conscious
knowledge. In tests of perceptual speed, perceptual speed is defined as the capacity
to compare letters, numbers, objects or patterns with accuracy and rapidity The
items that need to be compared might be shown all at once or in order. Comparisons
between an item in the present and an object from memory may also be required of

the students.

For instance, a candidate's perceptual quickness is measured by several
aptitude and IQ tests, such as the Thomas International General Intelligence
Assessment. Perceptual quickness is one of the key mental skills in visual thinking
that has been frequently found. The rate at which something is seen is referred to as
its perceived speed. It displays the rate of comprehension. Among the many
extremely ill-defined and abstract factors that go into making us human beings
capable of succeeding, conquering and exceeding in the challenges we face daily are
the nature of cognition, perception and learning. The unique features of our mental

faculties and the diversity of human ideas that define our intellectual standing.

Mathematics anxiety is the term used to describe anxiety related to studying
and doing mathematical tasks. It may be defined as a tense sensation that makes it

difficult to work with numbers and solve mathematical issues in a classroom setting
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or everyday life. Pupils who struggle with math anxiety have a poor comprehension
of mathematical ideas. Panic sets so quickly because they can primarily rely on
memorization of processes, regulations and routines with little intellectual
comprehension. Their main requirement for assistance is to replace the memory of
failure with the potential for success. Anxiety related to mathematics is quite
common among learners. It is among the things that prevent students from studying
mathematics in the classroom. It is a tense, uneasy sensation that makes it difficult to
work with numbers and solve mathematical issues in both academic and real-world
contexts. It might be anything from a slight tightness to a deep dread of maths. It
applies to every circumstance requiring mathematics, not only tests or classroom

environments.

A significant avoidance is developed by the afflicted. It has been noted that
even math-proficient students experience anxiety when solving math problems and
that anxiety deters them from pursuing professions in advanced math and science.
Rather than being an academic issue mathematics anxiety is an emotional one that has
several detrimental effects, such as poor attitudes toward mathematics, avoiding
mathematics and having a poor comprehension of mathematical ideas. They do not
have much conceptual knowledge and instead rely mostly on memorization of
processes, rules and routines. They might also have low self-esteem and self-efficacy
and perform poorly in mathematics. It occurs when math related tension and anxiety
become too much to handle. This can be caused by problems with fundamental
arithmetic facts, computational difficulties, applying math concepts or difficulties with
unique relationships and visualizations. Their main requirement is assistance in

substituting the memory of failure with the potential for success.

Since they have never succeeded in their mathematics lessons, students may

suffer from math anxiety. Bad instructions may be to blame for this. The "explain-
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practice-memorize" method of teaching mathematics is a significant contributor to
math anxiety (Steele and Alfred, 1998). Therefore, in order to keep students' interest,
a mathematics instructor must be innovative in his teaching strategies. Additionally,
learners must have access to a mathematical assistance system. The majority of
children in coastal regions have little interest in studying mathematics. There might
be a number of causes for their fear of learning mathematics including the teachers'
varying pedagogical approaches, the students' intellectual aptitude, or their potential
for problem solving given that it is a crucial subject covered in the educational
curriculum. Numerous research supports the finding that the teaching-learning
process may be improved by using a brain compatible learning technique. Thus, we
may help students in secondary schools in the coastal area to develop problem
solving abilities, perceptual speed, and minimize mathematics anxiety by

implementing brain compatible learning strategies.

Education can no longer serve as a vehicle for the dissemination of
knowledge in the current educational environment because a greater focus has to be
placed on positive habits and interests. The learning process is seen to have
undergone a fundamental change from teacher-centered to student-centered
education. It is important to provide students the chance to learn via idea
exploration, prediction, reflection, problem solving and investigation. The current
approach offers lots of chances for process-oriented learning incorporating the
previously listed processes which has proven to be effective in delivering high-
quality instruction. We must guarantee that all students have access to high-quality
instruction that satisfies their fundamental learning requirements and enhances their

lives if the goal of "education for all" is to become a reality.

A quality education involves more than just granting students access to the

classroom; it also entails being proactive in recognizing and removing obstacles that
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students face along the way. Long-term memory has limitless storage capacity. The
data that is kept is updated continuously and cross-linked to one another. The stored
data is retrieved, analyzed and processed to move on to higher-order cognitive
processes including application, synthesis, understanding and analysis. Instructors
should understand how the brain learns because they may utilize this knowledge to
enhance their teaching methods. To release the neurotransmitters that facilitate
learning, educators should provide a calm, enjoyable, stimulating, and demanding
atmosphere. Students should be allowed enough time to debate to help them
organize and understand the material, which improves both short- and long-term

memory.

Studies on Brain compatible learning techniques have shown encouraging
findings for the teaching of mathematics. El-sayed (2015) administered an
experimental research to determine how using a Brain compatible learning theory-
based method affected the development of numerical scientific abilities in Oman's
basic education standard pupils. Salim (2022) identified the effects of a Brain
compatible instructional learning design on the systematic thinking of female first-
intermediate math students. The impact of Brain compatible methods on the problem
solving abilities of grade four and grade five Lebanese pupils was examined by
Balaa and Hassan (2018). The effect of brain based education methodologies on the
academic performance of deaf or hard-of-hearing pupils in mathematics was
examined by Olaoluwa and Ayantoye (2016). To achieve the NCTM 2020 Standards
and guiding principles for mathematics education. To raise the standard of
mathematics instruction as well as students' active involvement and engagement in
the learning process we must employ a variety of instructional methodologies. Only
then can they develop a useful plan for resolving both everyday difficulties and

complex mathematical problems.
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Since as we all know mathematics is a highly tough topic for the majority of
students worldwide. Research on abilities to solve problems, perceptual speed and
mathematical anxiety have been undertaken in the field of mathematics education.
Kumar and Dilip (2023) examined secondary school students' ability to solve complex
mathematical problems in relation to their mathematical aptitude and self-concept. A
literature review on the impact of students' mathematical problem solving abilities on
higher-order thinking skills (HOTS) was carried out by Siska and Fauzi (2023). A
study on the investigation of metacognitive skills in math problem solving SMA
pupils at Nyemplak Boyolai was carried out by Safitri and Suryani (2022). In 2023,
Fimansyah and Syarifah carried out research on the value of problem solving abilities
in mathematics education and how learning and other variables affect them. Surur et
al. (2020) looked at the problem solving skills of students who received instruction

using group discussion and problem solving learning models in various ways.

Fang and Zhou (2022) Form perception speed was studied because it is
important for understanding how nonverbal numbers relate to arithmetic fluency.
Clark et al. (2021) In those with neurodevelopmental conditions, the association
between math performance and attention is mediated by their perceptual reasoning
ability. Foulds et al. (2020) researched the constraints, difficulties and suggestions
associated with reflecting on perceptual speed assessments in information retrieval.
Taneja (2016) examined the impact of spatial aptitude and perceptual quickness on
secondary school students' mathematical success. Li and Cai (2014) carried out
research on how a digit's perceptual processing speed is affected by its numerical

magnitude.

Brewster and Miller (2023.) carried out research on thoughts on arithmetic
prowess, anxiety and intervention. The research on mathematics anxiety is included

in the article, along with its contributing components and potential interventions,
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such as expressive writing and mindfulness exercises. A resting state FMRI was
used to gather data for CUI et al. (2023) investigation on the brain mechanism
behind the influence of arithmetic anxiety on math conceptual understanding. The
research talks about the Effect of Math Anxiety on Conceptual Knowledge in
Mathematics. Drudu and Pramod (2020) examined how well Standard XI pupils in
higher secondary schools performed in mathematics about 1Q, creativity, attitude

toward mathematics, mathematics anxiety and socioeconomic level.

After examining earlier studies in the area of mathematics education
research, the teaching technique and variables were selected. According to recent
research, secondary school children in the coastal area do poorly in mathematics.
Numerous efforts were undertaken to determine the precise cause of the low
arithmetic performance of secondary school pupils in the coastal area. The
performance of students in mathematics in the coastal area is much below
expectations, even with the emphasis on mathematics in the secondary education
system and the efforts of educators and curriculum reformers to improve the subject.
Instructors employ several tactics that they believe work well to meet each student's
unique needs. Even in this decade, a lot of teachers still stick to tried-and-true
methods while ignoring more innovative and effective ones. It is the teacher's
responsibility to find teaching strategies that meet both the needs of the students and
the requirements of the subject. The rate of literacy and education in coastal
communities is quite low. The curricula and pedagogy of coastal secondary schools
may shed light on more successful teaching strategies. Countable research has
shown that learning techniques that are compatible with the brain provide insight
into the beneficial impact on goal achievement. Nevertheless, very little
acknowledged research has tried to implement a Brain compatible learning
technique in secondary schools in coastal areas. Studies specifically linking Brain

compatible learning strategies to secondary school pupils in coastal regions' problem
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solving abilities, perceptual speed and mathematics anxiety were particularly hard to
come by. Therefore, the current study examines the impact of Brain compatible
learning strategies on students' anxiety related to mathematics, perceptual speed and

problem solving abilities in secondary schools located in coastal locations.
Statement of the Problem

The statement of the problem outlines the research purpose, the variable
selected and the problem to be addressed. The present study aimed to find out the
effectiveness of Brain compatible learning strategy over the existing method of
teaching in terms of Problem solving ability, Perceptual speed and Mathematics
anxiety of standard VIII students of coastal area secondary schools in Kerala state.
Hence the present study is entitled as “Effectiveness of Brain Compatible
Learning Strategy on Problem Solving Ability, Perceptual Speed and

Mathematics Anxiety among Students in Secondary Schools of Coastal Area”.
Definition of Key Terms

The key terms used in the statement of problems in the study are defined in

the present context as follows,
Effectiveness

Effectiveness is the ability to achieve desired results with economy of time

and effort, in relation to the amount of work accomplished (Good, 1959).

Effectiveness means, the use of a plan for instruction or presentation which

causes a desired change in the Learner’s Behaviour (Charters & Good, 1945).

In the present study, effectiveness means the capacity to produce empirically
demonstrated results approved by those in the academic environment up to the

learner. Here effectiveness implies the significant difference in problem solving
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ability, perceptual speed and mathematics anxiety through Brain compatible learning
strategies and existing methods of teaching and learning and is measured in terms of
the difference between pre-test and post—test scores of experimental and control

group of Standard VIII coastal area secondary school students.

Brain Compatible Learning Strategy

Brain compatible learning is an active process where students are actively
engaged in constructing their own knowledge in a variety of learning situations and

contexts. (Caine & Caine, 1997)

In the present study Brain compatible learning strategy is an instructional
strategy with a mix of multiple strategies that focuses on measuring the attainment

and retention of Mathematics concepts effectively for everyone involved in learning.

The investigator used seven staged brain-based planning outlined by Jensen

(2008) for framing lesson transcript of Brain compatible learning strategy.
Problem Solving Ability

Problem solving is a cognitive process directed at transforming a given
situation into a goal situation when no obvious method of solution is available to the

problem solver (Mayer, 1992).

In the present study, problem solving ability refers to the problem solving
ability in mathematics. Problem solving ability in mathematics is a mental process
that involves discovering, analyzing, and solving problems. The ultimate goal of
problem solving in mathematics is to overcome obstacles and find a solution that

best resolves the issue by using mathematical ideas and concepts.
Perceptual Speed

Perception is the way we notice things, especially with senses and the ability

to understand things quickly. (The Oxford Advanced Learner’s Dictionary, 2010)
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The term perception refers to the means by which information acquired from
the environment via the sense organs is transformed into an experience of objects,

events, sounds and taste etc. Roth (1986, p.81).

In the present study, Perceptual speed refers to the perceptual speed in
mathematics. Perceptual speed in mathematics can be operationally defined as the
ability to quickly and accurately compare; numbers, symbols, geometric figures and
basic arithmetic operations. The perceptual speed in mathematics concentrates

particularly on visual perception.
Mathematics Anxiety

Mathematics anxiety is defined by feelings of tension, helplessness, mental
disorganization, and associated bodily symptoms that are evoked in mathematical

problem solving situations (Ashcraft, 2002).

In the present study, Mathematics anxiety is defined as an intrinsic fear of a
learner at a secondary level experiencing mathematics related situations that

interfere with performance in mathematics related academic and daily life activities.
Coastal Area Secondary School Students
Coastal Area

Coastal areas are commonly defined as the interface or transition areas
between land and sea, including large inland lakes. Coastal area generally means any

land area that lies close to the sea.
Secondary School Students

Secondary School students refer to the pupils who are studying in Standard

VIII in any of the schools recognized by the Government of Kerala.

In the present study coastal area secondary school students refer to the pupils

who are studying in Standard VIII in any of the schools recognized by the



&MM& 19

Government of Kerala, which is situated with in one km from the coastal line of

Kozhikode district.
Variables of Study

The main intention of the study was to find out the effectiveness of Brain
compatible learning strategy over the Existing method of teaching in terms of
Problem solving ability, perceptual speed and mathematics anxiety among Coastal
area Secondary School standard VIII students of Kerala state. The independent,

dependent and control variables are described as follows.
Independent Variable

The independent variable of the study is two levels of instructional method.

They are Brain Compatible Learning strategy and Existing Method of teaching.
Dependent Variables
The dependent variables that were measured are.

1. Problem solving ability.
2. Perceptual speed.

3. Mathematics Anxiety.

Control Variables

—

Pre-experimental status in terms of problem solving ability in mathematics.
Pre-experimental status in terms of perceptual speed in mathematics.
Pre-experimental status in terms of mathematics anxiety.

Nonverbal intelligence.

Socioeconomic status.

A

Classroom environment
Classificatory Variable

Gender
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Objectives of the Study

1. To study whether there exist any significant differences in the mean
scores of problem solving ability and its sub-components (sensing the
problem, collect and classifies data, Analysis, Evaluation and
Generalisation) between the coastal area and non-coastal area secondary

school students.

2. To study whether there exist any significant differences in the mean
scores of perceptual speed and its sub-components (Geometric shape
comparison test, Number comparison test, symbol comparison test and
basic arithmetic operation test.) between the coastal area and non-coastal

area secondary school students.

3. To study whether there exist any significant differences in the mean
scores of mathematics anxiety and its sub-components (Topics related
anxiety, Concern about learning mathematics, Resolving problems in
mathematics, Class room performance anxiety and Mathematics test
anxiety.) between the coastal area and non-coastal area secondary school

students.

4. To identify the prevailing strategies and methods in teaching mathematics
and measure to overcome the constraints in implementing the strategies

in teaching mathematics at the secondary level.

5. To compare the mean pre-test scores, post test scores and gain scores of
the experimental group and control group in problem solving ability for

the Total sample, Boys and Girls.

6. To compare the mean pre-test scores, post test scores and gain scores of
the experimental group and control group in perceptual speed for the

Total sample, Boys and Girls.
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To compare the mean pre-test scores, post test scores and change scores
of the experimental group and control group in mathematics anxiety for

the Total sample, Boys and Girls.

To find out the effectiveness of Brain compatible learning strategy with
that of Existing method of teaching on problem solving ability,
perceptual speed, and mathematics anxiety among coastal area secondary

school students.
Hypotheses of the study

There will be significant difference in the mean scores of problem
solving ability and its subcomponents (sensing the problem, collect and
classifies data, Analysis, Evaluation and Generalisation) between the

coastal area and non-coastal area secondary school students.

There will be significant difference in the mean scores of Perceptual
speed and its subcomponents (Geometric shape comparison test, Number
comparison test, symbol comparison test and basic arithematic operation
test) between the coastal area and non-coastal area secondary school

students.

There will be significant difference in the mean scores of mathematics
anxiety and its subcomponents (Topics related anxiety, Concern about
learning mathematics, Resolving problems in mathematics, Class room
performance anxiety and Mathematics test anxiety) between the coastal

area and non-coastal area secondary school students.

There will be no significant difference in the mean pretest scores of the
Problem solving ability of the experimental group and control group for

the Total sample, Boys and Girls.
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10.

11.

12.

13.

There will be no significant difference in the mean pre -test scores of
Perceptual Speed of the experimental group and control group for the

Total sample, Boys and Girls.

There will be no significant difference in the mean pre-test scores of
Mathematics anxiety of the experimental group and control group for the

Total sample, Boys and Girls.

There will be significant difference in the mean pre-test and post-test
scores of Problem Solving ability of the experimental group for the Total

sample, Boys and Girls.

There will be significant difference in the mean pre-test and post-test
scores of Perceptual Speed of the experimental group for the Total

sample, Boys and Girls.

There will be significant difference in the mean pre-test and post-test
scores of Mathematics anxiety of the experimental group for the Total

sample, Boys and Girls.

There will be significant difference in the mean pre-test and post-test
scores of Problem Solving ability of the control group for the Total

sample, Boys and Girls.

There will be significant difference in the mean pre-test and post-test
scores of Perceptual Speed of the control group for the Total sample,

Boys and Girls.

There will be significant difference in the mean pre-test and post-test
scores of Mathematics anxiety of the control group for the Total sample,

Boys and Girls.

There will be significant difference in the mean post-test scores of
Problem solving ability of the experimental group and control group for

the Total sample, Boys and Girls.



14.

15.

16.

17.

18.

19.

20.
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There will be significant difference in the mean post-test scores of
Perceptual Speed of the experimental group and control group for the

Total sample, Boys and Girls.

There will be significant difference in the mean post-test scores of
Mathematics anxiety of the experimental group and control group for the

Total sample, Boys and Girls.

There will be significant difference in the mean gain scores of Problem
solving ability of the experimental group and control group for the Total

sample, Boys and Girls.

There will be significant difference in the mean gain scores of perceptual
speed of the experimental group and control group for the Total sample,

Boys and Girls.

There will be significant difference in the mean change scores of
mathematics anxiety of the experimental group and control group for the

Total sample, Boys and Girls.

There will be significant difference in the adjusted mean scores of
Problem solving ability of Experimental and control groups by
considering Pre-test Perceptual Speed, Pre-test Mathematics anxiety,
Non-verbal Intelligence, Class Room Environment and Socio-Economic

Status as covariates for the Total sample, Boys and Girls.

There will be significant difference in the adjusted mean scores of
Perceptual Speed of the Experimental and control groups by considering
Pre-test Problem solving ability, Pre-test Mathematics anxiety, Non-
verbal Intelligence, Class Room Environment, and Socio-Economic

Status as covariates for the Total sample, Boys and Girls.
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21. There will be significant difference in the adjusted mean scores of
Mathematics anxiety between the Experimental and control groups by
considering Pre-test Problem solving ability, Pre-test Perceptual Speed,
Non-verbal Intelligence, Class Room Environment, and Socio-Economic

Status as covariates for the Total sample, Boys and Girls.

Methodology in Brief

The methodology adopted for the present study is briefly as follows. The

design and sample are as follows.
Design of the Study

The present study comprises mixed methods. It incorporates a preliminary
survey on problem solving ability, Perceptual speed and mathematics anxiety of
secondary school students and preliminary survey of secondary school mathematics
teachers and then the experimental study. The researcher employed the Quasi-
experimental design with the Pre-test post-test nonequivalent group design. This

design encompasses one experimental group and one control group.

The present investigation aimed to compare the effectiveness of two
methods of instruction on the enhancement of student's problem solving ability,
perceptual speed and reduction of mathematics anxiety. The investigator used the
Quasi-experimental design with the Pre-test post-test nonequivalent group design.
The two groups were equated by problem solving ability, perceptual speed,
mathematics anxiety, Nonverbal intelligence, Classroom environment and
Socioeconomic status. The experimental group is taught through Brain compatible
learning strategy and the control group is taught through the existing method of

teaching.
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The layout of the design is as follows
The pretest-posttest Non-equivalent- Group design (Best & Kahn, 2006)

01X 02
03 C 04
O1 O3 = pretests

02 O4 = posttest

X exposure of the group to an experimental (treatment) variable
C exposure of a group to the control condition

O observation or test administered.
Samples Selected for the Study

In the preliminary survey of secondary school students, the investigator
collected data from a sample of 400 Secondary school students, of which 149 were
coastal area secondary school students and 251 were non-coastal areas secondary
school students in the Kozhikode district with purposive sampling technique and in
the preliminary survey of secondary school mathematics teachers; by using
purposive sampling technique the investigator collected data from 30 secondary
school mathematics teachers from Kozhikode district. In the experimental study, the
two intact classes of Standard VIII were selected from two different coastal area
secondary schools from the Kozhikode district. Two intact classes from Umbichy
Hajee Higher Secondary School with 54 students from standard VIII were selected
as the experimental group and two intact classes from Government Vocational
Higher Secondary School from Payyanakkal with 54 students were selected as the

control group respectively.
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Tools used for the Study
The investigator used the following tools to accomplish the present study.

Questionnaire on Teacher’s Perception towards Prevailing Strategies and
Methods, Constraints and Suggestions in Teaching Mathematics (Aruna &

Lisheetha, 2019)

The questionnaire was prepared for secondary school mathematics teachers
to gather information on prevailing strategies and methods that they are using while
doing Mathematics instruction in the class, the constraints faced by them while
doing such innovative strategies in the classroom and their valuable suggestions for
improvement of mathematics teaching in secondary school level. Teacher's opinions

were collected through a questionnaire for validation.

Lesson Transcript for Brain Compatible Learning Strategy (Aruna & Lisheetha,

2020)

The investigator prepared a lesson transcript for a Brain compatible learning
strategy with the help of a supervising teacher from the selected chapters of the
standard VIII mathematics textbook of the Kerala syllabus. Brain compatible
learning design is prepared based on seven staged Brain based planning outlined by
(Jensen, 2008)). In the present study, the Brain compatible lesson transcript is
presented in three phases. Phase one includes three stages, phase two includes one

stage, and phase three includes three stages.

Lesson Transcript for the Existing Method of Teaching (Aruna & Lisheetha,
2020)

Existing method of teaching is the present strategy practiced in the
Secondary schools in Kerala state. The lesson transcripts were prepared based on the

existing method of teaching, which was validated by the experts in the field.
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The Test of Problem Solving Ability (Aruna & Lisheetha, 2019)

The test of problem solving ability in mathematics was developed and
standardized by Aruna and Lisheetha, (2019). It was administered in the preliminary
survey of secondary school students and used as the pretest and post-test before and

after the treatment, respectively.
Test of Perceptual Speed (Aruna & Lisheetha, 2019)

The test of perceptual speed was developed and standardized by Aruna and
Lisheetha (2019). It was administered in the preliminary survey of secondary school
students and used as the pretest and post-test before and after the treatment

respectively.
Mathematics Anxiety Scale (Aruna & Lisheetha, 2019)

The Mathematics anxiety scale is a five-point Likert scale developed and
standardized by Aruna and Lisheetha (2019). It was administered in the preliminary
survey of secondary school students and used as the pretest and post-test before and

after the treatment respectively.
Standard Progressive Matrices Test (Raven, 1958)

Nonverbal intelligence is one of the control variables of students. The
Nonverbal intelligence of the control group and the experimental group was measured
using the standard Progressive matrices test developed by Raven (1958.) The test

consists of five subsets of 12 items, each including diagrammatic puzzles to solve.
Classroom Environment Inventory (Aruna, Sureshan & Unnikrishnan, 1998)

The main purpose of the tool was to get a fine picture of the classroom
environment. The individual dimensions used for the construction of the classroom

environment inventory were material Environment. Cohesiveness, Task orientation,
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Innovation, participation, Teacher support, personalization, Independence, Order and

organization, Teacher control, Friction, and competition.
Socio-Economic Status Scale (Aruna & Sumi, 2010)

The socioeconomic status scale was used to obtain the socioeconomic status
of the students of the experimental group and control group, It is an expanded form
of a general datasheet. The general data sheet is divided into five sections. The
investigator depends on the education, occupation and income of the mother and

father or guardian to fix the socioeconomic status score of the family.
Statistical Techniques used for the Study
Basic Descriptive Statistics

Basic descriptive statistics such as mean, median, mode, standard deviation,
skewness, and kurtosis were used to calculate each variable in the study for the total

sample, boys and girls separately.
Mean Difference Analysis

Mean difference analysis was used in the survey for analyzing the variables
component and in the experimental study it was employed to check whether there

exists any significant difference between the experimental group and control group.
Percentage Analysis

Percentage analysis was used to find out teacher’s perceptions towards

prevailing strategies, methods and constraints in teaching mathematics.
Single Factor ANCOVA

Single factor ANCOVA was employed to study the main effect of the
independent variable and to avoid the unnecessary influence of the other

uncontrolled independent variables.
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Effect Size (Cohen’s d and partial eta squared)

Effect size is a simple way of quantifying the effectiveness of a particular
intervention relative to some comparison and may therefore said to be a true
measure of the significance of the difference. It is an important tool for reporting and

interpreting effectiveness, (Cohen’s d, 2002)
Bonferroni’s Post Hoc Analysis

Bonferroni’s Post Hoc analysis was conducted to find out the statistical

significance of the dependent variable by controlling the covariates.
Scope of the Study

As it is common knowledge, the majority of secondary school students find
mathematics to be an extremely challenging subject. This is due to their perception
that mastering mathematics is exceedingly challenging. This might be the result of
the instructor's various teaching philosophies, the pupils' intellectual prowess, or
their aptitude for solving problems. The literacy percentage among those living
along the seaside is quite low when we take into account their educational
circumstances. This might be the result of ineffective teaching methods in
challenging areas like mathematics and a lack of motivation in learning. Teachers at
coastal secondary schools have to find appropriate models, techniques and
approaches to raise the Caliber of mathematics instruction and student performance.
The purpose of the preliminary survey on secondary school students' problem
solving ability, perceptual speed, and mathematics anxiety was to compare the
problem solving ability, perceptual speed and mathematics anxiety components of
students from coastal and non-coastal area secondary schools. Based on the survey
data, we deduced that secondary school students in non-coastal locations had higher

problem solving ability, perceptual speed, and lower mathematics anxiety than their
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coastal counterparts. We thus decided to carry out experimental research at

secondary schools near the seaside.

The primary goal of this study was to determine whether or not secondary
school students in the coastal region could solve problems more quickly, perceive
information more accurately, and experience less anxiety when using a Brain
compatible learning strategy instead of the current teaching approach. The present
study opted for a quasi-experimental methodology, specifically utilizing a pre-test-
post-test non-equivalent group design. For the current experimental investigation,
the proper tools, methods and resources were employed. Given that math teachers
can apply the study's findings in the classroom, the researcher is happy with the
outcome. This analysis focused on two strategies: the current teaching approach and
the Brain compatible learning strategy. The teaching of mathematics is positively
impacted by the Brain compatible learning approach. In the current educational
environment, several tactics are used in response to various learning scenarios. It is
clear from looking into the conditions in the coastal region schools that most of the
advanced approaches to teaching and learning have not yet reached the secondary
school pupils in the coastal area. For this reason, to raise the standards of
mathematics education and instruction for students at Coastal area secondary school,

greater emphasis must be paid to teaching and learning.

Research in the field of Brain compatible learning has shown that this
method of instruction provide lower stress, encourage critical and creative thinking,
improve motivation and give students an encouraging learning environment. It may
provide an opportunity for a range of settings and learning methods. Engaging the
appropriate brain networks is the key to keeping a student's attention. Ensuring that
students participate in the classroom or other learning settings also activates the

pleasure-related brain region. Instead of just remembering knowledge, we learn
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better when we pay attention to what we see and hear and physically engage with it.
Our neurons fire more vigorously when we are having trouble paying attention,

trying to retain our focus on the material we are learning.

Brain compatible learning is mostly dependent on the processing mechanism
of the brain. The brain's assumption that context will increase neuronal activity
during pattern making learning is crucial to this. The brain groups relaxing
occurrences into hierarchies and categories by using the information in the context
of previously acquired and stored knowledge. The brain's ability to operate normally
is essential for learning. Our chances of succeeding in our educational endeavors
increase when we appropriately stimulate it. To put it briefly, our ability to learn
improves with increasing brain knowledge. Therefore, Brain compatible learning
may be regarded as beneficial for both teachers and students in improving students'
capacity to solve problems, speed up their perception, and lessen their anxiety

related to mathematics in secondary schools in the coastal area.
Limitations of the Study

The wvariables chosen for the current study have received enough
consideration from the researcher. With sufficient care, a thorough examination of
the literature and earlier research on the chosen factors were carried out. There could
be certain limits even when the researcher has carefully planned every step of the
experimental process, including choosing the variables, implementing strategies,
administering tools, procedures, and materials, and carefully assessing the findings.
Two coastal secondary schools in the Kozhikode district provided the sample. Two
secondary schools in the Kozhikode district that are located near the coastal area
made up the sample. One school's two intact classes were regarded as the

experimental group and the other school's two intact classes were regarded as the
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control group. One school is designated as the control group, and other school were

designated as the experimental group.

However, using analysis of covariance, the study was able to statistically
control for any initial differences in pre-experimental status regarding problem
solving ability, perceptual speed, mathematics anxiety, nonverbal intelligence,
socioeconomic status, and classroom environment, ensuring a valid result. Despite
all efforts to reduce the impact of unrelated factors, the researcher still anticipates

that the study's findings will be broadly applicable.

Only three chapters from the required mathematical textbooks made up the
topic chosen due to time restrictions. The results may only apply to the state of
Kerala because the curriculum was derived from the required texts for students
studying under the Kerala syllabus. The representation of secondary school pupils in
the coastal area is restricted to the VIII grades in this study. This research solely
looks at the VIII standards as a representative of secondary school pupils in the

coastal area.

The dependent variables of the study include the researcher's ability to solve
mathematical problems, perceptual speed and mathematics anxiety; the independent
factors are instructional tactics such as Brain compatible learning and current teaching
methodologies. The variables that were chosen were thought to be more relevant to
the researcher's time restrictions among the cognitive and emotional factors that
influence learning. If properly handled, may have resulted in the gathering of
additional information from larger samples, accounting for more complex factors and
providing appropriate interpretation. Despite the limitations, the researcher made
every reasonable attempt to ensure that the current study was as valid as feasible. The
current study's goal is to positively impact trials on Brain compatible learning

strategies in mathematics education, according to the researcher.



 ntraduction 33

The Organization of the Report

Six chapters comprise the current study. The following is an explanation of

each of these chapters.
Chapter 1: Introduction

This chapter goes into detail regarding the need and significance of the
study. Statement of the Problem, definitions of key terms, variables. The
study's objectives and hypotheses. The methodology was all adopted, study's
scope and limitations. The report's structure is outlined in the latter portion of

the chapter.
Chapter 2: Review of Related Literature

This chapter's first section describes the variables' theoretical foundation in
depth. Brain compatible learning strategy, Problem solving ability,
Perceptual speed, and mathematics anxiety. The review of relevant research
on learning strategies brain compatible learning strategies, problem solving
ability, perceptual speed and mathematics anxiety is covered in length in the

second section.
Chapter 3: Methodology

The variables of the study, the description of the design, the tools utilized,
the sample chosen for the study, the data collection procedure, the scoring
and consolidation of the data and the statistical techniques used for the

investigation were all covered in depth in the methodology of the study.
Chapter 4: Analysis

The results of the data collection and statistical analysis are presented in the

analysis chapter. Preliminary and major analyses of the investigation are
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included in the statistical analysis. Basic descriptive statistics, mean
difference analysis and percentage analysis are all included in the study.
ANCOVA with a single factor and Cohen's d test to determine the effect size

and the Post Hoc analysis using Bonferroni post hoc analysis.
Chapter 5: Summary, Findings and Conclusion

The study was summarized in this chapter in retrospect. This chapter
includes the study's main conclusions, tenability of the hypothesis,

limitations and recommendations for further study.
Chapter 6: Recommendation

In this chapter, the study's recommendations are symmetrically documented

with the educational implications of the research.
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REVIEW OF RELATED LITERATURE

A literature review often evaluates the current state of knowledge about a
narrowly specified area of education. A reader may learn more about the goal and
findings of the study by reading the literature review. Any literature that is pertinent
to the issue at hand, such as earlier studies looking into the same variables or related
problems, theory references, theory testing empirically and studies of related
activities are considered related literature. Education themes that have been well-
researched often have a sufficient number of studies pertinent to the area of study. In
research, a review of the literature has several uses. The literature is consulted to
establish the problem's importance, formulate the research strategy, connect the

study's findings to prior understanding and recommend more research.
By conducting a review of the literature

e A researcher can define and restrict the topic

e Situate the study within a historical and associational framework
e Steer clear of accidental and pointless duplication.

e Relevant strategies and tactics.

e Connect the results to prior understanding and recommend more studies.

The current study sought to determine whether Braincompatible learning
strategy was more effective than the current teaching approach and to investigate the
impact of the learning strategy on the problem solving ability, perceptual speed and
mathematics anxiety of Kerala State Standard VIII secondary school students in
coastal areas. The investigator has endeavored to thoroughly examine the existing
literature about the chosen variables. The following headings list the theoretical

aspects and relevant studies.

e Theoretical Framework of the Variables

e Review of Related Studies
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The Theoretical Framework of Variables

Braincompatible Learning

A holistic approach to education known as "braincompatible learning" is
predicated on the idea that the brain learns naturally, according to recent
neuroscience studies. This is predicated on our present understanding of the real
composition and operation of the human brain. This kind of education helps to
explain recurrent learning tendencies and offers a physiologically based foundation
for instruction and learning. It's a meta-concept that incorporates a wide range of
eclectic tactics. It's a common misconception that nobody can learn. However,
everyone does learn. Every human being is born with a brain that is an incredibly
potent processor. Braincompatible learning is important because it minimizes stress
on children's learning capacities while optimizing learning. It creates an instant link
to the outside world, which promotes learning and growth. It promotes the active
processing required to maintain the relationship and strengthen memory (Konecki, et

al., 2003).

Anatomy of the Brain

The portion of the central nervous system housed in the skull is known
biologically as the brain. The most intricate organ in the body, the brain processes
information incredibly quickly. Humans differ in terms of weight and brain size. A
healthy adult's brain can weigh anywhere between two and four pounds, with an
average weight of three pounds. The brain serves as a processing hub for incoming
inputs, even though the entire body is involved in the learning process. As the brain
processes sensory information, all of it is subconsciously stored, prioritized,

analyzed, stored or discarded. A neuron can register and send 250-2500 impulses
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per second. The hue of a typical live human brain is pinkish-beige. The cerebral
cortex, which distinguishes the brain's exterior, resembles folds or wrinkles roughly
the thickness of an orange peel. The human brain possesses the greatest area of
uncommitted cortex of any animal on the planet, endowing humans with exceptional

adaptability and learning potential.
Cells of the Central Nervous System

Glial Cells. Glial cells are thought to play a variety of roles, including
producing myelin for axons, providing structural support for the blood-brain barrier,
facilitating the movement of nutrients, and controlling the immune system. Glial
cells are categorized into four main categories. Astrocytes. The following three cell
types are important for learning: Schwann cells, microglial cells and
oligodendrocytes. Compared to their neuronal counterparts, these cells are clustered
in our brains around ten times greater. In terms of their capabilities, roles and

significance, glial cells are comparable to neurons.

Neurons. The fundamental structural and functional unit of the nervous
system is the neuron. The cell body's three main functional regions are as follows
(Soma). The incoming feeder system (dendrites) and the outgoing projection (axon).
It uses the electrical charge across its cell membrane, which is made possible by its
structure and characteristics, to conduct messages. A regularly operating neuron
links one cell to another by firing, integrating and producing information via tiny

gaps known as synapses.

Dendrites. Branched-like projections are called dendrites. emerging from the
cell's body. They are the ones that receive the information that is transmitted from

neurons to individual cells. Neuronal networks or groups are involved in learning.
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The cell must reach a certain threshold before it may fire, after which it will remain

dormant and no memory will be triggered.

Axon. The eureka moment in learning happens when an axon connects with
a dendrite from a nearby cell. The axon repeatedly multiplies and branches out to
connect with hundreds of additional cells; neurons function to transmit information.
It just has one direction of flow. After receiving inputs from other axons, the
dendrites send the data to their cell body. The data then travels to the axon, which
uses dendritic branches to transmit it to a different cell. The conductance of
information by electrical stimulation and the transportation of chemicals are the two
primary roles of an axon. Neurotransmitters are released into the synaptic gap by an
electrical impulse that passes down the axon. The molecules pass through the
opening and enter receptor sites on the receiving dendrite's surface in a microsecond.
The thousands of rapid-fire impulses that are generated every second allow the
neurotransmitters to be released, absorbed and reabsorbed. Neurotransmitters can
either boost or have no impact on synaptic responses, which can lead to learning

impairment or improvement.
Division and the Functions of the Brain

The brainstem, cerebellum, diencephalon and cerebrum are the four distinct
sections that make up the brain. Together, they serve as the body's primary

command center for movement, thought and response.

Brainstem. The area of the brain below the spinal cord that links to the brain
is called the brainstem. It contains the middle oblongata and the ponds among other
ill-defined regions. This crucial region controls the instinctive and unconscious

actions necessary for survival. like respiration and heart rate.

Cerebellum. The cerebellum is the region of the brain most closely linked to

motor control, posture and balance. Whether it's a cognitively rehearsed task
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sequence or a gross motor task sequence, the cerebellum may perform predicted and

corrective movements.

Diencephalon. The brain area known as the diencephalon is related to the
pituitary gland, thalamus, hypothalamus and other minor midbrain structures. Except
for smell, the thalamus functions as the main receiving, relaying and storing organ
for all sensory data. The hypothalamus carries out several essential tasks. detecting

inputs from the surroundings, including stress, noise, humidity and temperature.

Cerebrum. The four main regions of the cerebrum are referred to as lobes.
Frontal, parietal, occipital, and temporal. The occipital lobe is principally in charge
of vision, strong visual-auditory connection and connecting visual and language
regions. The frontal lobe is engaged in intentional behaviors such as decision-
making, imagination, planning and problem solving. Higher-order sensory and
language processing are among the tasks performed by the parietal lobe. It is the
temporal lobes that are in charge of meaning, language, hearing and memory.

Although the functions of the lobes overlap.

Brain Physiology. The physiological research on the optimal ways for the
brain to learn forms the basis of braincompatible learning. Neurones, which are
billions of nerve cells, make up the brain. An electrochemical mechanism is used to
transfer information between neurons. Neuronal connections are redundant,
overlapping webs of flexibility. Excited neurons generate routes and patterns in
response to both internal and external inputs. Neurons with more frequently utilized
routes or patterns become more robust. The likelihood that the pattern will recur
increases with its strength. New connections between neurons are formed when
many routes and patterns are excited simultaneously. enhancing the brain's capacity

for learning in the process.



40 EFFECTIVENESS OF BRAIN COMPATIBLE LEARNING STRATEGY ON SELECT VARIABLES

Every brain is different. Individual experiences are what establish the link
between cells and learning is influenced by both genetic and environmental variables.
The brain's music is learning. The brain is wired to look for significance. When
cognitive, emotional and psychomotor information are processed together in the brain
learning occurs most effectively. Learning is improved when the brain is challenged
or threatened. It goes back into fight-or-flight mode, which hinders learning. A key
component of learning is paying attention with focus. The brain's inherent process is
learning. The brain performs survival processes. Formal institutional standardized
instructions are not inherently built into it. The best learning results come from
introducing several instruction domains at once. The learners' new knowledge must
apply to them. The brain either consciously or unintentionally considers education to

be unnecessary If something is irrelevant, there is less opportunity for learning.

Learner motivation is significantly influenced by emotions. Learning comes
from the brain's innate self-motivation. The neuronal pathways and patterns that are
strengthened by internal self-motivation are more likely to be utilized again.
Extrinsic motivation practice reinforces brain pathways and patterns that guarantee
reusability. This suggests that a focus too much on techniques of external motivation
may lead to a decline in self-motivation. The following are some of the most
fascinating concepts that have emerged from the study. The brain is malleable from
birth, which means that it may adapt its chemistry and structure to its surroundings.
Genetics and environment have equal roles. Genes control how the environment is
understood, while the environment influences how genes function. The brain looks
for relationships. During several developmental stages, the brain is predisposed to
acquire specific skills. Four to ten years old is known as the "wonder years of
learning" since this is when the brain is most active. Early childhood education and

parent education initiatives are supported by brain research.
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History of Braincompatible Education

There have been crude models of the functioning of the brain for 2000 years.
The brain was compared to a city switchboard until the middle of the 20th century.
In the 1970s, right and left brains were mentioned in brain theory. Afterward, the
idea of the "triune brain"—a word Paul Mc Clean used to describe how the human

three-part brain evolved—was presented.

According to McLean's theory, survival learning occurs in the lower brain
lies in the brain's base. Higher-order thought occurred in the upper brain, whereas
emotions were located in the midbrain. Neuroscientists have been conducting
research that might lead to better teaching practices for the past 20 years.
Neuroscience is now so dynamic that this relationship although secure will
undoubtedly expand and alter and enhance the educator's function and will
increasingly be taken on an extra and brainbased dimension that ties education and
brain research. In Hart’s words, (1978) the most sophisticated mechanism known in

the cosmos is the human brain.

The most current brain research lab studies in neuroscience, as well as data
from autopsies, experiments, and other scans — such as MRI, EEGS, PET, and CAT
scans — are the foundation of neuroscience. This knowledge has aided in the
understanding of how brain learning takes place. Renate Nummela Caine and
Geoffrey Caine, the authors of Making Corrections: Teaching and the Human Brain
(1991) and Education on the Edge of Possibility (1997), are two of the many
proponents of Hart's strategy for teaching with the structure and function of the brain
in mind. Using a list of twelve "brain-mind learning principles, " they developed the
concept of braincompatible learning. According to Caine and Caine, these principles

combine data from several areas linked to learning and the brain and present it in a
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way that educators can use. The twelve principles serve as the theoretical

cornerstone of learning that is compatible with the brain.

Principles of Brain-compatible Learning

Caine and Caine (1991) have proposed the following concepts of Brain
Compatible learning and its implications for education. These ideas offer a broad
theoretical framework for learning that is compatible with the brain. By removing
them from conventional frames of reference and assisting them in designing and
choosing suitable programs and approaches, these concepts aid educators in

rethinking the way they educate.

Principle One: The Brain is a Parallel Processor. The brain continuously
carries out several tasks at once (Ornstein & Thompson 1984). Concurrent processes
involve thoughts, emotions, imagination and predisposition. They communicate with

other information channels.

Implications for Education. All the aspects of parallel processing should be
"orchestrated" in the classroom, and the ideas and practices that enable this
orchestration must form the foundation of instruction. Teachers require a framework
that helps them choose among the wide range of approaches and techniques that are
accessible, as no single technique or method can fully capture the variances of the

human brain.

Principle Two Learning Engages the Entire Physiology. Learning occurs
naturally to the extent that it can be aided or hindered. Experience perception and
interpretation are closely linked to neuron development, nutrition and synaptic
connections. The brain is impacted differently by boredom, challenge, serenity,
happiness, and satisfaction than it is by stress and threat. In actuality, life events

and education have an impact on the way the brain works.
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Implications for Education. Stress management has to be properly integrated
into Brain based learning. Incorporate health-related topics such as education, exercise
and nutrition into the learning process. The way the body and brain naturally grow has
an impact on learning. For instance, brain research indicates that any two typical
children can mature differently by five years. For this reason, evaluating

accomplishment based only on age is not suitable.

Principle Three: The Search for Meaning is Innate. This implies that
humans have an innate need to find meaning. The human brain's fundamental
survival instinct is the need to find meaning and make sense of the world around
us. The brain simultaneously searches for and reacts to fresh inputs while
simultaneously requiring and instinctively registering the familiar. Every waking
moment is spent in this dual process and part of it even happens while you sleep.
The notion that humans create meaning is supported by more brain studies.

Meaning-seeking cannot be put an end to; it can only be directed and concentrated.

Implications for Education. A stable and comfortable learning environment
is essential for brain-based education. It should also be able to satiate the brain's
insatiable curiosity and need for novelty, exploration, and challenge. Programs for
bright children already mix a rich environment with complicated and significant
tasks. The majority of the innovative teaching strategies employed with talented

children ought to be implemented with all pupils.

Principle Four: The Search for Meaning Occurs Through Patterning.
Information structure and classification are referred to as patterns. The brain
functions as a kind of hybrid scientist and artist, trying to identify and comprehend
patterns as they arise and expressing original, creative patterns of its own. The brain
is not amenable to having meaningless patterns imposed upon it .since it is designed

to recognize and create patterns. When the brain's innate ability to integrate
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information is acknowledged and used in the classroom, a great deal of initially
unrelated or seemingly random information and activities can be presented and
assimilated. By meaningless, we mean isolated bits of information that are unrelated

to what makes sense to a particular student.

Implications for Education. In one way or another, learners have patterns
constantly. We can only change their course; we are unable to stop them. Even if we
choose a large portion of the curriculum for our pupils, we should provide the
material in a way that makes it easier for the brain to identify patterns rather than
trying to force them. Time spent on a job does not guarantee proper patterning since
students may be working on busy tasks while their minds are elsewhere. A student
has to be able to make meaningful and personally relevant patterns for education to
be truly successful. The people who support whole language reading instruction,
theme-based learning, curricular integration and learning techniques that are relevant

to everyday life are the ones who most obviously identify this kind of instruction.

Principle Five: Emotions are Critical to Patterning. Our motivation to
study and create comes from our emotions. They inhabit our feelings. Our passion is
them. They are an integral component of our humanity. We must accept them and
learn more about them. Emotions and expectancy-based mindsets shape and
structure what we learn. individual preconceptions and biases, self-worth and the
requirement for social connection. Emotions and thought are therefore inextricably
linked. Emotions are important for memory since they help with recall and
storage Features. Every daily lesson or experience can have lasting emotional effects

lasting long beyond the original occurrence.

Implications for Education. Instructors need to be aware that students'
attitudes and moods will influence their learning and shape it in the future. They

have to guarantee that the emotional atmosphere is encouraging and characterized
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by acceptance and respect for one another. This concept is supported by cooperative
learning strategies. Metacognitive strategies and student and teacher reflection ought
to be promoted. The genuineness of the support that educators, administrators and
students provide to one another determines the emotional tone of teacher-student

interactions.

Principle Six: Every Brain Simultaneously Perceives and Creates Parts
and Wholes. The brain's left and right hemispheres differ from one another. No
matter what a person is doing—words, math, music, or art—the two hemispheres
interact intimately in a healthy individual. The two-brain theory is valuable because
it compels educators to recognize the brain's independent yet concurrent inclinations
toward information organization. One is to break down such data into smaller
components. The alternative is to see and handle it as a single whole or as a

collection of wholes.

Implications for Education. Since learning is cumulative and progressive,
effective teaching acknowledges this and gradually increases students' understanding
and skill sets. Parts and wholes, however, interact conceptually. They provide each
other with purpose. Therefore, when vocabulary and grammar are integrated into
real, whole-language experiences, they are most easily grasped and acquired. In a
similar vein, it is better to discuss mathematics and scientific ideas about

life science.

Principle Seven: Learning Involves both Focused Attention and
Peripheral Perception. The information that the brain is immediately aware of and
is focusing on is absorbed by it. Additionally, it immediately takes in signals and
information that are beyond the immediate field of view. These may be things like

the drab, gray walls of a classroom that one sees out of the corner of their eye. A
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hint of a grin or little changes in body posture are examples of extremely light or
subtle signals that are inside the field of attention but are nevertheless unconsciously
perceived as peripheral stimuli. This indicates that while educating or communicating,

the brain reacts to the whole sensory environment.

Implications for Education. Visuals like charts, graphics, set designs, and
artwork, even magnificent pieces of art, are examples of peripherals. The use of
music to promote and encourage a more organic way of learning has also grown in
importance. Teachers’ ought to pique students' interests. Students' enthusiasm
through their modeling, coaching and enthusiasm to send the right unintentional
signals about the significance and worth of what they are learning. It's critical to
show our true emotions and to live out our beliefs. Instead of pretending, since
learners are always able to detect and interpret our genuine inner state, we should be

real.

Principle Eight: Learning Always Involves Conscious and Unconscious
Processes. We gained far more knowledge than we could ever fully comprehend.
The majority of impulses that our peripheral senses pick up enter the brain
subconsciously and interact with one another. We don't only recall what we are
taught; we also remember what we experience. Thus, instruction should be planned
to maximize pupils' benefits from unconscious processing. This is accomplished in

part through education and in part by addressing the peripheral situation.

Implications for Education. Students who actively break down information
can go back and examine what they learned. For them to start managing how they
learn and how their meaning develops. It alludes to introspection and metacognition.
To assist students in understanding the content in personally relevant and important

ways, teachers might support active processing by creatively developing processes
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and ideas using metaphors and analogies. For instance, a student may become aware

of his or her preferred learning style.

Principle Nine: We have two Types of Memory: A Spatial Memory
System and a Set of Systems for Rote Learning. We possess an innate system of
spatial memory that does not require practice and enables instantaneous recall of
events. At a minimum, this memory system is intended to record our experiences in
the typical three-dimensional environment. The system is never-ending and
continually active. With time, it becomes more comprehensive as we expand our
knowledge of natural categories and processes. The system is driven by innovation.
One of the mechanisms that propels the hunt for significance is this one. When facts
and abilities are handled separately, the brain organizes them differently and
requires a lot more repetition and practice. A collection of systems created
especially for storing comparatively unrelated information is the spatial memory
system's equivalent. We rely more on rote memory and repetition the more
knowledge and abilities are isolated from past experiences and knowledge. The
information processing concept of memory, which suggests that all new information
must be processed before it is stored, informs how this system approaches function.
However, focusing too much on remembering and storing disconnected data is an

ineffective way to use your brain.

Implication for Education. Multiplication tables, spelling, and a set of
concepts with an overemphasis in certain areas are common examples. An
excessive focus on these methods impoverishes the student, hinders the
transmission of knowledge and most likely impedes the growth of comprehension.
Teachers obstruct the learner's brain's ability to operate effectively by

disregarding their personal lives.
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Principle Ten: The Brain Understands and Remembers Best when Facts
and SKkills are Embedded in Natural Spatial Memory. It is molded by social
contact as well as internal processes. That's an illustration of how meaning is
assigned to certain objects. Adopting this kind of embedding improves education
when it is woven into everyday experiences. The one most crucial thing that the new

brainbased models of learning how to have in common is embedding.

Implications for Education. The greatest way to elicit spatial memory is
usually through experimental learning. A strategy that is more highly regarded in
some cultures and social strata than others. Instructors ought to incorporate a lot of
real-world experiences into their lessons, such as projects, field excursions, visual
representations of certain events, drama, the relationship between various
disciplines, and so forth. Grammar may be acquired through stories or writing, much
as vocabulary can be experienced through skits. It is possible to merge science, math
and history to understand and assimilate far more knowledge than is currently the
case. Utilizing all senses and exposing the student to a wide range of intricate and
dynamic experiences is essential for success. Instructors shouldn't steer clear of

lectures and analysis.

Principle Eleven: Learning is Enabled, Enhanced by Challenge and
Inhibited by Threat. The brain "downshifts" in response to perceived dangers,
yet learns best when given proper challenges. According to phenomenology,
when we feel threatened, we become less adaptable and resort to automatic,
frequently more basic habitual actions. The limbic system's hippocampus, on the
other hand, appears to act in part as a relay hub connecting the brain to the rest of
the body. The area of the brain most vulnerable to stress is this one. We lose
access to parts of our brain when we detect a threat, most likely due to the

hippocampus's high sensitivity.
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Implication for Education. Instructors and administrators have to make an
effort to instill in their pupils a sense of calm awareness. This implies that they must
create an environment that is both strong in challenge and low in threat. Both the
instructor and the teachings must consistently embody this condition. The level of
relaxed alertness is influenced by every strategy the instructor employs to design the

learning environment.

Principle Twelve: Each Brain is Unique. All brains have similar processes,
such as the senses and fundamental emotions but they are integrated differently.
Furthermore, the more we learn, the more unique we become since learning alters

the structure of the brain.

Implications for Education. To enable all pupils to express themselves
visually, tactilely, emotionally or auditorily, instruction should be multimodal. The
option should also be flexible enough to pique each person's attention, which may
include rearranging educational institutions to better reflect the complexity of real
life. Education must support the best possible brain function. To achieve optimal
productivity, teachers in a Brain Compatible classroom can employ a variety of
Brain Compatible tactics. Caine and Caine claim that practicing and exploring may
be done in a variety of exciting and challenging ways. A plethora of tools and
methods are at our disposal in the shape of games, simulations and multimedia
technologies. The many arts and entertainment are appropriate when they stem from

immersion.
Brain Compatible Teaching Ideas
Brain Compatible teaching includes certain ideas as follows

e Start with prior knowledge
e Incorporate movement

e Use colour to code information (up to 25% boost in memory).
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e Keep in mind that it's simpler to remember the first and last items.
e Create seven sections and a fifteen-minute focus period.

e Think and talk; whoever explains gains knowledge.

e Stress the importance.

e Conclude by having students consider clarity and relevance.
Brain Compatible Planning Strategies

One of the main proponents of Brainbased learning in education is Eric
Jensen. Because the fundamental tenet of Brain Compatible learning is that each
brain is different, Brain Compatible lesson preparation does not adhere to a
predetermined format. The general tactics listed below represent Jensen's (2008)
brain-based approach to lesson design. A more thorough set of instructions that

corresponds to the seven stages of learning comes after them.

Stage 1: Pre-exposure. Before delving further, this step gives the brain a
summary of the new information: Better conceptual maps are developed by the brain

with pre-exposure.
e Put a synopsis of the new subject on the notice board. For this, mind
maps are more effective.
¢ Provide memory techniques and abilities for learning to learn.
e Serve as an example and practice life skills, coping and self-esteem.
e Establish a solid immersion learning atmosphere.

e When organizing morning and afternoon activities, take the time of day,

the brain cycle and rhythms into consideration.

e Learn about the interests and backgrounds of the students; begin at their

current level of expertise.

e Assign students to create personal objectives and have class goals

discussed for every unit.
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Post lots of vibrant accessories such as inspirational sayings.

Schedule mental "wake-ups. "(For instance, do cross-laterals and stretch

and rest every hour).
Create activities that allow pupils to roam about.

To establish a solid, pleasant connection with the students, clearly

communicate your expectations while allowing them to express their own.

Stage 2: Preparation. This is the point at which you arouse interest or

enthusiasm. It is comparable to the "anticipatory set, " but it prepares the student

much more.

Establish a "You are there" experience to provide students with a

foundation in reality.
Establish the background for the subject (this might be a reiteration of the
synopsis, the traditional "big picture").

Find out from the students what potential significance and value the
subjects hold for them individually. Before they will assimilate the
knowledge, they need to have a connection to it. Invite them to discuss
whether they think it's significant or not. First, tangible experiences are

very effective in helping the brain learn.
Offer something substantial, tangible or solid.
Include intricate interdisciplinary connections throughout the lesson.

Use a "hook, " a surprise or a little something different to pique the

learner's interest.

Stage 3: Initiation and Acquisition. The immersion is provided by the

stage. Overflowing with information. Provide a virtual overflow of concepts, details,

complexity and meanings at first, rather than a presentation that is unique, lockstep,
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sequential and one bit at a time. Permit students to experience momentary overload.
A sense of expectation, inquisitiveness and a will to find significance for oneself
will follow. With time, the students come up with some creative solutions. You are

correct if that sounds like learning outside of a classroom. Yes, it is.

e Offer tangible educational opportunities.

e Offer tasks that make use of most, if not all of the many intelligences.

e Provide a team or group project that involves creating, analyzing,
investigating or designing.

e Participate in theatre productions, skits, commercials or class or school
newspapers.

e Offer enough options so that students may investigate the material using

the visual, oral, kinesthetic and other preferred modes of learning.

e At this point, a well-designed computer program may be useful.

Stage 4: Elaboration. This phase is known as processing. It calls for sincere
consideration from the student. Now is the moment to interpret the knowledge with

a critical mind.

e Conduct an unstructured debriefing of the preceding task.

e Connect the dots to enable cross-disciplinary learning.

e Students create their own learning rubrics or evolution procedures.

e Encourage students to research the subject in the library or online.

e View slides, watch a movie or attend a play on the subject.

e Encourage discussion in small groups and ask them to report back to the
class as a whole.

e Make mind maps for yourself, your group or both using the new
information.

e Organize a panel discussion, essay competition, debate or school forum.
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Have a time for questions and answers.
Assign pupils to teach others. (For instance, as pair speakers in small

groups or during class).

Stage 5: Incubation and Memory Encoding. At this point, the value of

relaxation and review time is emphasized. The best learning occurs gradually, not all

at once in the brain.

Allow time for introspection and rest without direction.

Assign students to maintain a learning diary.

Ask students to debate the subject while going on a stroll in pairs.
Offer relaxation and stretching techniques.

Establish a space for listening to music.

Request that students share their new knowledge with friends and family.

Stage 6: Verification and Confidence Check. Students must verify their

own learning at this level in order for the teacher to benefit as well. When students

can relate new ideas or materials to a model or metaphor they retain new

information better.

Ask students to share what they've learned with others.

Request that students review and interview one another.
Encourage students to create summaries of their learning.

Ask learners to use a project to showcase their learning.

Allow students to act in a skit, role play or theatrical production.

Give learners a written or spoken quiz.

Stage 7: Celebration and Integration. Engaging emotions is crucial at the

celebration stage. Make it enjoyable, jovial and joyous. This phase cultivates the

vital passion of learning.

Hold a class toast.
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Allocate time for sharing.
e Blow horns, hang streamers and play music.
e Ask a different class, parents, the administration or visitors from the

community to observe the project.
e Oversee the planning and execution of a celebratory party in class.

e Use the new knowledge in the next classes. Don't waste time on something
you don't think is essential enough to bring up later; if it's not, don't

introduce it.

Brain Compatible Learning and Classroom Environments

The following is based on an examination of studies conducted by different

researchers. The elements of a Brain Compatible classroom paradigm.

Lack of Threat. The limbic system may be considered the limbic brain's
emotional core will prevent learning from happening. They should be placed in a
setting that makes them feel comfortable and protected. Since emotions focus
attention, which in turn sets the scene for learning, it is important to provide an
environment where students may engage their emotions (Parry & Gregory, 2003). It
is important to support pupils in taking chances and providing solutions without
worrying about being mocked. Rather than demeaning them, we should assist them

in feeling welcomed.

To Reduce Tension by Posing Suitable Challenges. According to Scheibel
(1994), lessons retained are superior to those learned in a stress-free setting when
they are taught under pressure. While some stress is good for you, too much stress
might prevent you from learning. Stress levels must be maintained at an optimal

level for students to learn well while maintaining their sense of self-worth and
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personal effectiveness. Students should be given a customizable project that poses

challenges at different skill levels without being overly intimidating.

Curriculum Contents with Meaning. Students should be assisted in
connecting the curriculum's content to other subject areas and the actual world for it
to have significance. The design of the material should be imaginative, practical and
emotive with a topic that is relevant to their age. Using an interdisciplinary approach

and teaching one another students can learn (Radin, 2005)

Engaging in Exercise. Equally significant is the psychomotor component of a
child's personality domain. In a classroom, the cognitive domain rules. Even so,
physical exercise promotes brain growth but its benefits are more general than
particular; the brain needs the psychomotor domain to grow to its full potential.
Getting moving generally helps the brain grow because it provides the brain with
glucose, which is its primary energy source, according to Gabbard, a Texas A & M
University professor of motor development (2008). According to Buckley's citation of

Raboli, who concurs with this viewpoint, mobility is necessary to improve learning.

Giving Prompt and Pertinent Feedback. When emotional arousal is at its
highest, children are best able to acquire reasoning, thus they must receive timely

feedback that is suitable for their reactions and development.

Giving Enough Time. Enough time and encouragement should be given to
the children to react. By providing them with guidance when needed, forming
cooperative groups in place of individualistic ones and providing the group with

adequate time one may encourage them to think creatively.

Structural Organization. Either a "U"-shaped or round table should be

used for interactive seating. Each group can have a chair set aside for the teacher
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so that the teacher can participate in the group as needed. Multiple intelligences
should be used in a variety of teaching and learning methods in an enriched

environment taking into account individual variances.
Phases of Teaching- Learning Process

Three stages of the teaching-learning process are described by Caine &

Caine (2001),

Orchestrated Immersion. Creating learning settings that completely
submerge students in an educational experience while keeping their attention on
the context as a whole and making the necessary connections is known as

orchestrated immersion.

Relaxed Alertness. The goal of relaxed alertness is to help students
overcome their fear of danger while still providing a very demanding
environment. It consists of two parts: internal motivation needed to raise learning
to high levels and overall relaxation. Every child is valued regardless of their
unique learning preferences, skills, or impairments. There is a laid-back,
welcoming vibe throughout the space. Students are challenged to reach their full

potential.

Active Processing. Allowing the students to actively analyze knowledge
allows them to internalize and solidify it. It is best understood as an emphasis on
meaningful learning as opposed to memorizing. It is the theoretical structuring
and assimilation of meaningful knowledge by learners. Before starting a unit of
study, the instructor sets the stage by getting the pupils ready to connect new
material to what they already know so that the new information has something to

hang onto (Jensen, 2000; Caine & Caine, 2001).
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Brain Compatible Strategies

The several Brain Compatible tactics include Drawings, art work and
brainstorming sessions. excursions for fields. Music, movement, experimentation,
games and graphic organizers. Cooperative learning, problem and project-based
learning, teaching in pairs, thyme and rhythm. Acting, narrative, technology, work-

study, assignments, role-playing and apprenticeships. etc.
Brain Compatible Curriculum

A curriculum content development, classroom design, atmosphere and
assessment should all consider the brain. This is known as Brain Compatible
approach. Jensen (2008) asserts that the curriculum has to be designed with a strong
sense of logic and the Brain Compatible concept in mind. Social fluency, personal
development, artistic expression, information literacy and scientific inquiry are all

valued in the curriculum.

Social Fluency. Every learner acquires the necessary set of social skills to
engage in constructive communication with others in the world. The following
subjects should be covered as part of the social fluency component of the

curriculum.

e Intelligence in emotions.

e Respecting differences.

e Language proficiency.

e Occupational literacy.

e Identities that are spiritual or religious.
e Consistent family practices.

e (Collaboration or teamwork.

Resolving disputes.
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Personal Development. Gaining the inner strength or ability to reach one's
full potential is essential in a culture that prizes creativity and accomplishments. The

curriculum should include the following topics in this aspect.

e Managing stress.

e Level of physical fitness.

e Reflection and metacognition.

e A feeling of direction and significance.
e Dietary practices, health and nutrition.
e Establishing and achieving goals.

e Acquiring knowledge of talents

e Individual and moral obligations

Artistic Expression.

Students should be introduced to a variety of artistic mediums and ideally
get formal training in a few of them. The media listed below should be
included in this curricular element.

e Audio.

e Writing and storytelling,

e dance, sculpture, theatre, sports, crafts, hobbies and design.

e Visualization.

Information Literacy. For survival, humans require accurate, comprehensive
and easily available information. The purpose of this curricular element is to cover

the following areas of expertise.

e Composing and reading.

e Scavenging and collecting abilities.
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e Modification of cognition.
e Presentation and speaking abilities.

e Technology and digital skills.

Scientific Inquiry. The most insightful minds are familiar with the
components, equations, guidelines and forces that govern the natural world. The

curriculum should include the following topics in this aspect.

¢ Environmental research
e Studies on the future or the world, Physics, Biology, Chemistry and

Mathematics.

Brain Compatible Assessment. Expanding our methods of assessment is
necessary to ensure that students gain from an impartial and genuine evaluation
procedure. An effort to shift from quantity to quality of learning is shown in the old
Indic evaluation. A foundation for genuine assessment is provided by the next five

arcas.

» Content — what students already know.

* Emotions (how students feel about it).

» Context (how students make sense of it).

* Processing (the way students work with data).

* Embodiment (depth of learning; application by learners).

These domains encompass history, present and future in addition to mind, body
and heart. Students can use a variety of mediums to communicate what they
know, including maps, diagrams, lists, conversations, actions, debates and

demonstrations.
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Problem Solving Ability
Problem Solving

Definition. When a problem solver is faced with a scenario for which there
is no apparent solution, problem solving is the cognitive processing that is focused
on converting the given circumstance into a desirable situation. Four main concepts
are involved in this definition. First of all, problem solving is cognitive, meaning
that it takes place inside the problem solver's mind or cognitive system and can only
be deduced indirectly from the way the problem solver behaves. Second, the process
involves fixing problems. In other words, it entails making changes to the problem
solver’s knowledge within their mental system or cognitive operations on internal
symbolic representations. Thirdly, the process of addressing problems is directed,
meaning that its goal is to find a solution. Fourth, overcoming problems that is, the

challenge of changing a particular state is an individual endeavor. An issue with a

purpose
Theoretical Approach to Problem Solving

Associationism, Gestalt psychology and computer simulation have been the
three main theoretical strands in the scientific study of problem solving throughout
history.

In line with the associationist perspective the exercise of a series of pre-
existing linkages in the issue solvers' related network can be defined as problem
solving. The main task in problem solving is to apply strategies based on the
strength of current connections until the issue is resolved by trial and error
(Thorndike, 1898). Anagrams including popular words like Ugars (sugar), for
instance are simpler to solve than anagrams involving less frequent ones, like Cobra.
Probably due to the higher associative connections with frequent terms (Tresslet &

Mayzner, 1966). The Gestalt perspective states that problem solving begins with the



Review of Related Lterature 61

recognition of a problem and can be defined as an exploration for structural insight
or an understanding of how the components of the problem fit together to meet the
objectives of the goal. Mentally putting the problem's components into the goal's
framework is the primary creative effort in problem solving. The key realization in
this issue is that to achieve the goal's functional criteria, each stick must be a
component of two triangles, requiring the utilization of three-dimensional space as

opposed to two-dimensional space.

The Gestalt psychologist made several significant advancements to our
knowledge of problem solving. The idea that stages of problem solving involve
successive reformulations of the problem, including an increasingly more specific
representation of the given state and the goal State of the problem was first
introduced by Gestalt psychologists (Wertheimer, 1959). Second, they distinguished
between reproductive thinking, which applies pre-existing solution procedures based
on past experiences to a new problem and productive thinking, which generates a
novel solution to a new problem (Duncker, 1945). A third Gestalt psychologist
offers proof that rigidity in problem solving, such as the incapacity to utilize an
object in a novel way can be brought about by prior experiences (Luchins, 1942;

Duncker, 1945).

The computer simulation approach states that solving problems entails using
a set of strategy guidelines to direct the exploration of a problem space. The
provided state, the desired state and any potential intermediate state that may be
created by applying the operators to each state are all represented in the issue space.
The following is how "means-ends analysis, " a popular search technique (Newell &
Simon, 1972), operates: When a solution to the problem is readily apparent, it is
implemented. If not, lowering the difference is the sub-goal set by the problem

solver. If the problem solver discovers an action that can be applied immediately
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between the current state and the objective state, it is executed. If this is not the case,
the issue solution creates a sub-global that eliminates all limitations on using the

action and so on.

Simon and Newell (1972) computer-based means-ends analysis simulation,
there are three main sorts of subgoals that are established by the search rules. One is
"Transform state A into state B, " where the issue solver finds differences between the
two states by comparing the problem's present state and the intended state. Second,
"minimize the D difference between state A and state B. " When the problem solver
"applies operator Q to a state A, " either a new state is created or the problem solver
finds new constraints that prevent applying the operator. In the first scenario, the
operator is found that can be applied to one of the states to lessen the differences
between States and three. Recent developments in cognitive science, especially those
in artificial intelligence ideas that build upon or are inspired by the groundbreaking
research of Newell and Simon (1972) have given rise to fresh insights into the
characteristics of problem-solving in both people and computers. Especially the most
cutting-edge and pertinent problem-solving methods for illustrating planning and

knowledge processes in both inexperienced and skilled problem solvers.
Steps in Problem-solving

John Dewey characterized thinking as a problem-solving process and

analyzed the steps involved.

A Felt Difficulty. Reasoning occurs only when a person is faced with certain
issues. Therefore, he must encounter a specific challenge for which there needs to be

a fix. It might be a difficulty with theory or practice.

Locate and Define Difficulty. The location and definition of reasoning

constitute the second phase. In addition to describing or expanding on the issue, this
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requires analysis of the problem or difficulty and tracking it down to a precise
location. In this endeavor, a student's background and aptitude are taken into
consideration. Students can't even start fixing an issue unless they have identified

exactly where it is.

Locate, Evaluate and Organize Information. It makes sense that the
person would want to know everything there is to know about a situation before
beginning to reason about it, which requires gathering facts. Data should be

categorized and structured after it has been gathered and assessed.

Evaluation of Hypothesis. Concept classification aids in revealing hidden
patterns in the data, which a person may use to assess any theories they may have
developed while trying to solve an issue. To do this, a person starts by formulating
certain hypotheses, which are then either supported or refuted by more data that

comes to light.

Apply the Solution. The application of influences or solutions to the

problem must come next since it is only then that the validity of the inference can be

established.
The Problem Solving Cycle

The process of fixing problems has been characterized by psychologists as a
cycle. (Hayes, 1989; Sternberg, 1986; Bransford & Stein, 1993). The following steps

make up the cycle:

* Identify or recognize the problem.

Mentally define and depict the problem.
* Formulate a plan for a solution.
» Arrange what they know about the problem.

* Devote physical and mental resources to the problem's solution.
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 Track their advancement toward the objective.

» Check the correctness of the solution.

The cycle is descriptive; it does not imply that addressing problems always follows
this exact sequence of steps. The processes are called "forming a cycle" because,
when they are finished, they typically result in a new issue that requires repeating

the previous phase.
Classes of Problems

Problems may be classified into two categories: well-defined issues and
poorly defined difficulties. An issue is considered well-defined when its objectives,
course of action, resolution, and possible hurdles are evident from the available data.
The absence of a clear solution route is a defining feature of ill-defined issues. The
difficulty of defining and representing such challenges is increased by the fact that
they frequently lack a clear problem description. There is omission of one or more
of these elements. challenge solvers encounter routine difficulties when they have a
pre-existing approach for solving the challenge, while nonroutine problems arise
when they don't. It's helpful to think of the difference between routine and
nonroutine challenges as a continuum where different levels of inventiveness are
needed. When solving problems, creativity entails coming up with and assessing
original ideas. Creative ideas for presenting the issue or creating a plan of action. It
would be impossible to classify as a problem at all an exceedingly ordinary situation

when the answer is readily apparent to the problem solver.
Problem Recognition, Definition and Representation

The three meta-level executive processes of problem recognition, description
and representation are referred to as meta components. In the Triarchic Theory of

Human Intelligence proposed by Sternberg (1985). According to this idea, planning,



Review of Related Lteratune 65

observing and assessing the problem solving process allows meta-components to

direct problem solving. The meta components consist of the following processes:

e Acknowledging the problem's existence;

e (Characterizing the problem; and

e Devoting physical and mental resources to its solution.

e Selecting a representational strategy for issue information.

e Coming up with the series of actions required to resolve the issue
e Integrating these actions into a practical plan for solving the issue.
e Keeping an eye on the continuing problem solving process

e After the problem has been solved, assess the approach taken.

The steps involved in problem detection, definition, and representation are
theoretically equivalent to the first, second, and fourth meta-components utilized

during the planning stage of problem solving.
Types of Problems
Greeno (1978) distinguished three categories of problems.

Problems with Causing Structure. It happens in situations like series
completion and analogy issues, where a problem solver is given a set of examples

and has to figure out a pattern or rule.

Problems with Transformation. It happens when a problem solver is given
an issue in its original condition and has to figure out the steps that need to be taken
to get the problem to the desired state. Examples of these are the Tower of Hanoi

problem and the water jar problem (Luchins, 1942).

Arrangement Difficulties. These include anagram and crypt arithmetic
problems, in which the problem solver must arrange all of the issue's components to

answer the puzzle.
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Gilhooly (1982) made a distinction between problems as

e Adversary problems - like chess games and non-adversary issues, which

are solved by a single person or by a group of people.

¢ Inductive reasoning questions are a type of reasoning problem where the

solution must infer the rules from the available data.

e Deductive reasoning issues, where knowledge is provided by the

application of logically sound techniques by the problem solver.

To arrive at a conclusive result, questions involving inductive and deductive
reasoning can be classified as problems of transformation and problems of

producing structure, respectively.
Process in Problem Solving
Four interconnected stages make up the problem solving process

e Representing,

Planning,

Executing

Monitoring.

When a problem solver converts the provided problem into an internal mental
representation of the givens, objectives and accessible operators in the problem, this
is known as the representing process (Mayer, 1983). This procedure is referred to as
“understanding the problem” by Polya (1945) and as “an understanding process” by
Hayes (1978). Creating a hierarchy of sub-goals to solve the problem is part of the
planning process or what Polya refers to as "developing a plan." The issue solver
carries out a sequence of activities to carry out the plan; Polya refers to this process

as "carrying out plans." This is the executing phase. The process of monitoring
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culminates when the individual tasked with fixing the problem evaluates their

progress and ascertains how each action taken fits into the overall solution strategy.

The information that the issue solver brings to the work of solving problems
determines how the problem is solved (Mayer, 1985). For instance, factual and
linguistic knowledge such as proficiency in the English language is necessary to
accurately explain the situation. Strategic and schematic knowledge is essential for
effective planning. Examples of the former include understanding issue categories and
the establishment of sub-goals. Computational expertise is required for execution.
Like being able to subtract and add full numbers. Monitoring is dependent on the
assessment abilities of the issue solver, such as figuring out whether two facts are
compatible with one another. Lastly, those who solve problems think that the process

of addressing an issue may influence the quantity of work required to solve it.
Perceptual Speed
Perception

The process by which information received from the world through the
senses is converted into experiences of things, occasions, sounds, tastes, etc. is
referred to as perception. Roth (1986, page 81). Every one of the sensory modalities
may be used to study perception. The majority of studies and theories have
concentrated on how people perceive sound and vision. Although conscious
awareness is necessary for perception, there is mounting evidence that substantial

perceptual processing can take place even in the absence of conscious awareness.

Visual Perception. To understand and engage with our environment, visual

perception uses information on the characteristics and positions of things.

Visual Perceptual Development. This word refers to the way that children's

developing perceptual processes and skills evolve systematically. It is common to
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distinguish between perception and cognition with the former referring to the
fundamental identification and processing of sensory data and the latter to the
capacity to derive meaning, order and sense from this data. This entry's main subject
is "from sensation to cognition." Accounts that focus specifically on vision. This
justification is based on the fact that vision is the modality whose evolution has
received the greatest attention and one may argue that it is the most significant sense

overall.

Perceptual Set. The active process of perception depends on the idea of a
perceptual set. A propensity to see or notice certain aspects of the available sensory

input while ignoring others is known as a perceptual set.

Sensation to Perception to Cognition. Cognitive development starts at birth
and is supported by the senses. Data for the progressive arrangement and building of
a logical universe. Making the distinction between perception and cognition is never
simple. Early perceptual competence is matched by cognitive incompetence and the
growth and creation of cognitive structures that provide access to the world of
things, people's language and events is crucial for the recognition of perceptual

representation.
Theoretical Approach to Perception

The relative contribution to the impression of a top-down, conceptually
driven process and a bottom-up, data-driven process is a significant theoretical
concern. According to theoretician Gibson (1972), the stimulus is a very rich source
of information and usually contains all the data needed to generate genuine
perception. Constructive theorists have maintained that conceptually driven
processes are important for perception, in opposition to Gibson's (1972) emphasis on
data-driven processes. Though they seem to anticipate that perception should be

more prone to mistakes than it is, these theories explain the visual illusion.
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Some theorists of perception have focussed on the perception of relatively
particular categories of stimuli, whilst other theorists have focused on the general
principle of perception. which are crucial in daily life; speech for instance is a highly

essential auditory stimulus and human faces are a crucial visual stimulus.

In the last fifteen years or more, there has been a growing focus on taking
cognition into account while analyzing perception, cognitive science and
neuropsychology. Agnosia and blindsight are two conditions that cognitive
neuropsychologist’s study (Weikrantz, 1986). The cognitive theory of perception
has found a home in the study of brain-damaged people. Marr (1982) and other
cognitive scientists have created a large number of computer applications intended
to mimic the way that perception is processed by humans. Many of the lacunae in
the earlier theories of perception advanced by cognitive psychologists have been

demonstrated by these programs.

Top-down Approach. A constructivist, or "top-down, " theory of perception
was put out by Gregory in 1970. He maintained that there must be intermediary
mechanisms between sensation and our conscious sense of reality. These kinds of
processes would be outside the realm of sensory evidence. The immediate
registering of a feeling is only one aspect of perception; another is the interplay of

external events between stimulus and experience.

According to psychologist Richard Gregory (1970), top-down processing is
necessary for perception to be a constructive process. The stimulus data we get from
our surroundings is sometimes difficult to comprehend; to conclude what we see, we
need higher-order cognitive data, which might come from experience or prior

knowledge.

Bottom-up Approach. A "bottom-up" approach known as the direct theory

of perception was put out by Gibson in 1966. As perception starts with the stimuli,
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bottom-up processing is often referred to as data-driven processing. From the retina
to the visual cortex, processing proceeds in a single direction, with each step of the

visual pathway analyzing the data in ever more complex ways.

According to Gibson's bottom-up approach, perception is facilitated by
natural processes that have developed during evolution, negating the need for
learning. This implies that perception is essential to existence since, in the absence

of perception, our surroundings would be extremely hazardous.
Mathematics Anxiety

Early in the 1950s, math instructors' findings sparked the attention of
researchers in mathematics anxiety. Dreger and Aiken coined "mathematics anxiety"
in 1957 to characterize students' attitude problems with the subject (Baloglu &

Zelhart, 2007).

Math anxiety is a tense emotion that makes it difficult to work with numbers
and solve mathematical issues in academic and real-world contexts. Pupils of all
grade levels frequently feel anxiety or phobias related to mathematics as a result of
bad experiences in previous or present math classes or just a general lack of
confidence when it comes to numbers. It seems to affect girls more often than boys

(Smetackova, 2015; Divine et al., 2012).

Anxiety related to mathematics evokes fear of some kind. Or maybe it's the
fear of failing, which frequently results from having or the concern that one won't be
able to complete the computation or that it will be too tough. People with marks
frequently have low self-esteem, worry and a fear of failing, which makes it easy for
their thoughts to go blank and result in further irritation and blanks. Many students
experience increased anxiety as a result of the additional strain of time limitations on

mathematics exams.
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How inadequate one's grasp of mathematical ideas without any conceptual
knowledge, they could primarily rely on memorization of procedures, regulations
and routines which could lead to panic attacks. Although math skills might be just as
difficult as any other learning impairment, it's crucial to keep in mind that these
children have normal neural systems for computation. Their main requirement is

assistance in substituting the potential of success for the memory of failure.

No matter where the worry comes from, low achievement and low math
grades are the most common outcomes. Any kind of biological worry triggers the
body to produce the hormone cortisol into circulation, which may be one factor
contributing to the subpar performance. Heart rate rises and other bodily signs of
worry develop; cortisol's primary job is to concentrate the brain on the cause of the
anxiety and to decide what steps to take to reduce stress. As this is going on, the
frontal lobe appears to be more concerned with an individual's safety than it is with
learning or understanding mathematical procedures. As a result, the learner
experiences the irritation of being unfocused and is unable to concentrate on the
current learning activity. Additionally, anxiety impairs one's capacity for working
memory, which is necessary for manipulating and remembering numbers and their

expression (Trezise & Reeve, 2014; Vukovic et al., 2013).
Theories Related to Mathematics Anxiety

Traditional Arousal Theory. According to conventional arousal theories,
the center of the arousal dimension represents the ideal degree of arousal. An
inverted U-shaped curve that shows a curvilinear link between anxiety and
performance can be used to graphically express this notion. According to the arousal
theory, worry can sometimes improve performance but eventually becomes a

hindrance. (Ma, 1999)
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Numerous scholars have observed the non-linear correlation between worry
and mathematical achievement, which is the opposite of Munz and Smouse's (1968)
finding. According to the U-curvilinear theory, there is an ideal level of arousal for
carrying out a certain job. This concept states that those who are mildly nervous do

better than those who are neither affected nor excessively impacted. (Bessant, 1995)

Two-factor Theory of Test Anxiety. The first two-factor model of test
anxiety that made a distinction between the cognitive concern dimension and

effective emotionality was developed by Libert and Morris (1967).

Affective Test Anxiety. Refers to the emotional aspect of anxiety that
manifests as tenseness, dread, terror and uncomfortable physiological reactions to

test conditions.

Cognitive Anxiety. Refers to the concern aspect of anxiety, which is
frequently shown as a fixation on unfavorable expectations and self-deprecating

thoughts over a circumstance that causes anxiety.

It has also been discovered that this two-factor approach, which addresses
both affective and cognitive aspects, is pertinent to anxiety related to mathematics.
Nonetheless, it seems that there is a different pattern of correlation between the
aspects of math anxiety and math performance than there is between test anxiety and
performance. That example, it has been shown that the emotional component of
math anxiety measures correlates adversely with math performance but the cognitive
concern part of general test anxiety is said to negatively correlate with test

performance (Ho et al., 2000).

According to Wingfield and Meece (1998), while the cognitive aspect of math
anxiety may have some good motivating effects on students' drive to put in more

effort and consequently, their performance in mathematics, the negative effective
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responses component of math anxiety may be crippling. Then, depending on the
person and the work, a reasonable level of anxiety could help with performance. But
anxiousness may become crippling to performance beyond a certain point especially
when it comes to higher-order brain functions and intellectual processing. Thus, even
if anxiety related to mathematics may occasionally have good impacts, it may be more
necessary for educators to concentrate on its potential detrimental implications on

performance. (Newstead, 1998)

The Linear Relationship between Mathematics Anxiety and Performance.
The majority of investigations begin with the simple assumption that worries
negatively affect performance. More specifically, a lower accomplishment level is
linked to a higher degree of worry. Numerous age groups have shown signs of this
unfavorable association. Adults' general and college students' specific proficiency in
mathematics is inversely connected with mathematics anxiety. The primary and
secondary levels exhibit the same negative association. According to Hembree
(1990), who observed an average negative connection among schoolchildren,
anxiety related to mathematics significantly impairs performance in mathematical
activities and reducing anxiety is regularly linked to increased accomplishment (Ma,

1999).

Research indicates that the notion of test anxiety is the basis of the
theoretical explanation of the negative association. Several experts believe that
anxiety related to mathematics is a particular kind of test anxiety. Math anxiety is
assumed to be supported by theoretical models of test anxiety as well (Ho et al.,

2000).

The study of mathematics anxiety has been influenced by two theoretical

models of test anxiety.
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Interference Model. Mandler &Sarason (1952) and Wine (1971) have both
interpreted mathematics anxiety as a disruption of the recall of previous
mathematical knowledge and experience, drawing on the work of Libert and Morris

(1967). Consequently, low accomplishment is a result of increased worry. Ma

(1999).

Deficit Model. According to Tobias (1985), excessive anxiety in
mathematics is caused by bad performance. since it is a memory of earlier arithmetic
failures. This paradigm attributes a student's low math success to poor study habits
and exam taking techniques rather than math fear (Ma, 1999). This approach does
not attribute poor performance to math anxiety. In contrast, mathematics anxiety is

brought on by an awareness of prior performance shortcomings.

Relationship between Mathematics Anxiety and Mathematics
Achievement. Students from varied social and intellectual backgrounds will have
radically different relationships between mathematics achievement and mathematics
anxiety. The. Students' social and intellectual traits seem to be crucial in
understanding this achievement anxiety dynamic. Relationships are diverse and
distinct when student traits are as well. Anxiety related to mathematics can help or

hinder or have no connection to arithmetic performance (Ma, 1999).

While it is acknowledged that anxiety can play a motivating role and so
improve performance, (WigField & Meece, 1988), anxiety related to mathematics is
also known to hurt higher-order mental processes like problem solving and

divergent thinking (Newstead, 1998).

Cognitive Processing and Maths Anxiety. An alternative method for
researching math anxiety is provided by cognitive psychology. Students with high
math anxiety scores scored poorer on an accomplishment exam in mathematics,
according to research by Ashcraft et al. (1998). However, after doing a more

thorough analysis of the achievement test results, they discovered that the simpler
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test segment, which consisted of whole-number arithmetic questions, did not exhibit
any impact on math anxiety. The only time anxiety effects were shown was when
the items got harder. The group identified a specific distinction between high and
low math anxiety groups in prior experiments. The high group took a lot longer to
finish arithmetic tasks that were a little challenging. We concluded that performing
out calculations or any other procedural part of arithmetic might put a significant

strain on working memory.

The mental processing system requires conscious effort (Ashcraft, 2002, p.
183). Processing efficiency theory served as their primary theoretical framework
(Eysenck & Calvo, 1992). According to this, anxiety interferes with task
performance because people who experience it focus more on their intrusive
thoughts and feelings than on the work at hand. Their ability to do math tasks
effectively is impacted by these intrusive ideas to the extent that working memory is
required. They concluded that this could help explain why participants with high
levels of anxiety perform comparably to less nervous people on basic math problems

but significantly worse on more challenging things.

Alleviating Mathematics Anxiety. Five strategies are recommended by
research studies to reduce arithmetic anxiety and raise math proficiency among

students (Beilock & Maloney, 2015; Powell, 2015; Finlayson, 2014; Geist, 2010).

Teacher’s Attitudes. When educators present mathematics as a wonderful
human invention that benefits society and other academic fields, they may foster a

positive attitude in both themselves and the students they teach.

Curriculum. Less significant material is cut from the mathematics
curriculum to focus on developing a better comprehension of the core subjects and
provide tasks that continuously challenge students to apply what they've learned to

novel concepts.
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Instructional Strategies. One of the primary causes of mathematics
anxiety is teaching methods that emphasize "explain-practice-memorize," which
places more emphasis on memorizing than on comprehending the topic and logic

involved.

Classroom Culture. Teachers provide an environment where children feel
free to explore ideas, learn new things, and ask questions. Encourage students to
make meaning of what they are learning rather than merely memorizing steps or
processes, discourage the value of speed over time for contemplation, and create a
climate where students feel comfortable taking risks and won't feel accepted for

providing incorrect answers.

Assessments. Include a variety of evaluation techniques, such as oral,
written or demonstration forms, and give feedback that emphasizes work over
aptitude to help students maintain their confidence in their capacity to become

better.

The therapy for math anxiety, if it is recognized as a personal phobia, will
probably involve a psychologically based intervention, such as systematic
desensitization, with the nervous person. If, on the other hand, anxieties are
thought to arise from the way the subject is presented or taught or from the way
language represents the number system or if anxieties are connected to only
certain parts of the subject and not others, then it appears that the issue can be
resolved without pathologizing the learner and without having to intervene. Math
anxiety can be lessened by modifying the workload that a mathematical activity
exerts on working memory, according to "Cognitive Processing and Math

Anxiety. "
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Review of Related Studies

Studies Related to Brain Compatible Learning

Procopio et al. (2024) carried out a study on using games to build
information and communication technologies based on neuroscience in primary
school mathematics. an assessment of a case study. 28 pupils ranging in grade from
third to sixth made up the sample. The results show a notable discrepancy between
the student instructors' preconceived beliefs and the reality of teaching mathematics.
In addition to highlighting the necessity for thorough comprehension and
implementation of neuroscientific concepts to enhance learning results, this work
offers new opportunities for integrating neuroscience into education, notably

through game based learning.

El-Sayed and Al-Mahari ( 2023) conducted research using Brain Compatible
learning theory to foster inductive reasoning and mathematical proficiency. The
experimental investigation included 74 Oman sixth-graders as a sample. The
findings suggest that using the theory of learning compatible with the brain while
teaching mathematics had a noteworthy effect on the participants' growth of

accomplishment and inductive reasoning.

Rasheed and Hanafy (2023) examined how executive functions and mental
habits of young children at risk for learning problems were affected by Brain based
training. Utilizing a sample of forty students (twelve females and eight males in the
treatment group), the study used a quasi-experimental pretest, post-test, and follow-
up approach. 9 men and 11 women make up the control group. The findings suggest
that brain based training is an effective strategy for improving cognitive processes

and habits in children who are at risk of learning impairments.
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El-Sayed (2022) performed experimental research to determine how using
Brain Compatible learning theory-based method affected the development of
numerical scientific abilities in Oman's basic education standard pupils. The sample
comprised seventy fifth-grade kids from schools located in Salala City, Oman, each
grouping thirty-five. The design of a quasi-experiment was used. The post-test
results indicate a statistically significant difference (p < 0.01) between the
experimental group's and the control group's primary grades. Use of the numerical

sense skill test to support learning that is compatible with the brain.

Salim and Ameer (2022) explored the effects of a Brain Compatible
instructional learning design on the systematic thinking of female first-intermediate
math students. There were 37 students in the experimental group and 38 students in
the control group that made up the sample. The outcome demonstrated that, in
comparison to the control group, the Brain Compatible model group outperformed

itself and displayed noteworthy variations.

El-Wakeel et al. (2022) evaluated the literature that was indexed by Scopus
using bibliometric analysis. Several scientometric methods were utilized to map,
illustrate, and evaluate research papers in the article, which focused on brain based
learning in design and visual arts education. The research looked at patterns in
yearly publications. The study's findings on productive organizations, prolific
writers, authorship patterns, relevant sources and funding agencies across nations
indicated a downturn in Brain based learning research in the fields of design and
visual arts education. A few publications that connect visual arts and Brain based

learning design.

Bada and Jita (2022) Provided a comprehensive analysis of how Brain based
learning has been incorporated into scientific classrooms. Finding out if applying
Brain based learning has major effects on science (biology, chemistry, math, and

physics) instruction at the elementary and secondary school levels was the primary
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goal of the review. Twenty-five peer-reviewed journals were chosen for this review.
The results showed that the integration of Brain based learning in the classroom has
mostly involved the use of quasi-experimental research and that Brain based

learning has been mostly integrated with mathematics.

Jang et al. (2022) examine the research on. Brain based learning for human
resource development and adult education. The study examined recent research on
Brain based learning from 1985 to 2019 that covered subjects related to adult
education and human resource development. It is seen to be a significant issue in
overcoming misunderstandings regarding the neurobiology of learning using theme
analysis. The results provide useful advice on how human resource managers and

adult educators may successfully implement neuroscientific techniques.

Lagoudakis et al. (2022) researched the impact of a Brain Based learning
technique on biology students' performance in a classroom setting. Using a pretest
and post-test, quasi-experimental study method was employed. Ninety-seven
seventh-grade children from public standard schools in Athens, Greece (53 males
and 44 females) made up the sample. The experimental group's mean scores were
much higher and academic performance was enhanced by the teaching strategy that

included Brain Based learning components.

Amjad et al. (2022) analyzed the impact of a brain-based learning technique
on the mathematical performance of primary school pupils. A single subject A-B-A
research design was used in the study. Sample drawn from public school eighth
grades. The findings showed that Brain Based learning had a big impact on students'
academic achievement. The researchers advised educators to use Brain Based
learning activities based on principles while instructing primary school students in

mathematics.

Bhaurao and Hrushikesh (2022) examined how well Brain Based learning

initiatives affected secondary school pupils' attitudes toward mathematics as well as
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their arithmetic performance. A sample of 720 ninth-grade students from both urban
and rural Maharashtra State Board Schools and schools connected with the CBSE
were used in the study. The study's chosen design, which included the pretest-post-
test control group, was overly experimental. The outcome demonstrates that Brain-
Based learning program outperforms the traditional approach in raising students'

achievement and attitude toward mathematics.

Larsen and Deans (2022) investigated the attitudes of educators and their use
of Brain Based learning at a single Australian primary school where the pedagogy is
particularly grounded in neuroscience. Fourteen educators provided survey data. The
findings demonstrated that, despite being founded on neuroscience, primary school
teachers in Australia held a mixed bag of ideas about brain-based learning that were

impacted by neuro myths.

Wiantara et al. (2020) investigated how well Brain-based learning model
supported by crossword puzzles affected students' comprehension of scientific topics
and ability to think critically. The quasi-experimental study design with a non-
equivalent post-test control group design was used. The sample comprised five
classes with 129 pupils each from five primary schools. The findings demonstrated
that science instruction in elementary schools can benefit from the application of
Brain-based learning model that uses crossword puzzles to enhance students'

conceptual understanding and critical thinking abilities.

Kumar (2020) performed experimental research to determine "the effectiveness
of Brain Compatible learning on high school students' achievement in social
studies." 89 high school students enrolled in the CBSE stream's grade IX make up
the study's sample. There were 44 pupils in the experimental group and 45 in the
control group. Pretest, post-test, non-equivalent parallel group experimental design

was the methodology employed in this investigation. The outcome demonstrated the
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superiority of Brain Compatible learning over traditional approaches in the field of

social science and its beneficial impact on academic performance.

Jithin (2019) investigated the impact of accelerated learning and Brain Based
learning strategies on standard nine students. Social science proficiency. The non-
equivalent group pretest post-test comparison group design was the methodology
employed in this investigation. There were eighty students in the sample. The
findings demonstrated the efficacy of both Brain Based learning and accelerated
learning strategies in promoting correct comprehension and lucidity of the
fundamental ideas employed in social science education. When taught using a brain-
based learning technique, pupils may do better than those taught using an activity-

oriented method when it comes to grasping social science concepts.

Mastoni (2019) examined how junior high school students and math teachers
at the Junior High School of SMP Assahil Lampung Timur learned mathematics in the
2018-19 academic year. Both qualitative and quantitative descriptive analyses were
employed in this study. The results showed that incorporating brain-based learning
strategies and intrapersonal intelligence into junior high school mathematics

instruction will help to improve students' mathematical learning outcomes.

Anupamamol (2018) researched the creation of Brain Compatible learning
designs for students in Biotechnology for higher secondary schools. 110 pupils from
Standard XII made up the study's sample. Pretest, post-test, and delayed post-test
non-equivalent group designs were used in this investigation. As demonstrated by
the results, the Brain Compatible learning group outperformed the field study
learning group. Regarding retention power on the science process competence, they

are using.

Kosar (2018) examined the perceptions of young adult learners regarding

Brain Compatible learning and their plans to implement these principles. Twenty-
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seven University Preparatory School students, ages 18 to 21, made up the sample.
They received instruction for four and a half months using a Brain Compatible
learning approach. Participants participated in a semi-structured interview and
completed a questionnaire. The study's findings demonstrated that participants had a
favourable opinion of Brain Compatible learning and intended to keep using Brain

Compatible concepts in the future.

Balaa and Hassan (2018) explored how Lebanese children in grades four and
five performed when solving problems using Brain Compatible methodologies.
Forty-five students made up the sample; twenty were in the control group and
twenty-five were in the experimental group. The outcome demonstrated a significant
difference in the mean differences between the pre- and post-statistics scores of
high-achieving and low-achieving students in the experimental group. Only on word

problem solving in arithmetic, which benefits underachievers.

Paul (2017) investigated the impact of the Circles of Learning Strategy and
the Brain-Based Learning Strategy on math achievement and standard eight students'
self-efficacy. Three whole eighth-grade classrooms with forty students made up the
sample for this investigation. A quasi-experimental design using the non-equivalent
group, pretest, Post-test, control group and comparison group design was
administered. One of the study's primary conclusions was that, in terms of
improving student success and self-efficacy, Brain-based learning techniques

outperformed activity-oriented and circular learning strategies.

Olaoluwa and Ayantoye (2016) examined how Brain-based teaching
techniques affected deaf or hard-of-hearing students' academic achievement in
mathematics. The quasi-experimental design, with a pretest-post-test control group,
was used. 41 pupils from Nigeria's Oyo School of Handicapped made up the sample.

The study's conclusions showed that a Brain-based educational technique was
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superior to the traditional approach in reducing students' anxiety and fear of exams
in terms of enhancing their attitudes toward mathematics. Because students who are
deaf or hard of hearing can employ a variety of instructional materials that are
suitable for their brains, the teaching-learning process in mathematics has been

greatly shortened.
Studies Related To Problem Solving Ability In Mathematics

Fitriana and Waswa (2024) have performed an investigation into the impact
of a practical approach to mathematics instruction on students' capacity for
mathematical problem solving. A quasi-experimental study design using a post-test
alone methodology was employed. The cluster random sampling approach was used
for the sampling process. The results showed that learners in the experimental group
were better at solving mathematical puzzles than those in the control group. With
more relevant and real-world material, this method enhances students' learning

experiences while also helping them become better mathematicians.

Dilip and Kumar (2023) examined secondary school students' problem-
solving ability in mathematics about their mathematical aptitude and self-concept.
482 ninth-grade students from Varanasi city's UP and CBSE board secondary
schools made up the sample. The findings revealed a multiple correlation of 0.456
between mathematical aptitude, mathematical self-concept and problem solving

ability, suggesting a modest level of linkage between these three factors.

Ramalu (2023) examined secondary school students' aptitude for
mathematical problem solving ability about their mental health, anxiety and attitude
toward mathematics. The study used a sample of 1000 secondary school students
from 30 schools in the Adilabad area of Telangana for a normative survey. The
findings showed that (i) secondary school pupils could solve mathematical problems

at a level above average. (ii) Students in secondary schools had a poor opinion of
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mathematics; (iii) students in secondary schools generally had good psychological
health. (iv) The research indicates that mathematics anxiety is comparatively low

among secondary school pupils.

Santosa et al. (2023) examined students' aptitude for solving mathematical
problems according to their gender and level of mathematical resistance. Findings
showed that students’ mathematical problem-solving abilities are still lacking.
Qualitative research design and deliberate sampling techniques were used with six
research subjects in class VIII SMP Negeri 5 Tanjung Jabung Timur based on three
categories of mathematical resilience and gender. Low problem solving ability is

caused by low mathematical resilience.

Firmansyah and Syarifah (2023) performed research on the significance of
problem solving abilities in mathematics education and how different factors, such
as learning styles, impact them. It explains how children who study visually,
auditorily, or kinesthetically might solve problems. The sixth-semester student was
the sample that was chosen. Two pupils from each of the three learning styles—
visual, auditory, and kinesthetic—were chosen to participate in the study, which
involved a total of six children. Results indicate that visual learners can plan,
organize, carry out and double-check solutions to problems. Auditory learners have

trouble double-checking their responses but they can comprehend, plan and execute.

Safitri et al. (2023) examined students' aptitude for solving math problems
while learning online during the COVID-19 epidemic. The research used a descriptive
qualitative methodology. Students enrolled in SMA Negeri 2 Lubuk Basung's class X
for the 2020-2021 academic year made up the sample. The findings indicated that
15%, or five pupils, have extremely excellent problem solving abilities. The
percentage of students that can solve problems well is 30% or 10 students. Seven

students, or 22 percent of the students, have intermediate abilities in problem
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solving. Six students or 18% of the students have poor problem solving abilities.

Five students, or fifteen percent of the class have poor ability to solve problems.

Supu (2023) researched enhancing mathematical problem solving abilities
using the mean end analysis methodology. This study is a type of action research in
the classroom. A set of 29 junior high school students from Kabila Junior High
School, who were in the 7th grade, made up the sample. The findings indicate that
student's ability to solve mathematical problems was enhanced by the mean end-
analysis learning approach and that greater student and teacher activity led to better

test scores.

Widodo et al. (2023) emphasized the value of developing students problem
solving ability in mathematics through practical mathematics instruction at all
educational levels, including elementary, junior high school , senior high school and
postsecondary education. The research employed a purposive sampling strategy. A
meta-analysis using a sample of twenty papers from the National Journal is the study
methodology. The meta-analysis's findings demonstrate that at the primary school
level developing students' ability to solve mathematical problems using realistic-
based learning has an effective size of 0.90 (high effect). The medium impact at the
junior high school level was 0.63. At the secondary school level, 0.23 (little impact).
The average value of the effective size at the university level is 0.38 (a minor
influence) between the educational levels of elementary school, junior high school,

high school and college.

Karlina (2022) examined students' aptitude for using the Polya technique to
solve mathematical problems. Qualitative descriptive research design was the
method used. Two low-achieving students from Semester five made up the sample.
Problem solving-related course content was given to the pupils. The study's

conclusions demonstrated that students' capacity for problem solving when it comes
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to tackling narrative issues is deficient. Pupils have difficulty grasping the issue and

putting the right solutions into practice.

Siska and Fauzi (2022) investigation into evaluations of the research about
higher-order thinking capabilities and students' aptitude for problem solving ability
in mathematics. It contains questions from a variety of learning paradigms, such as
exploration and problem based learning. The findings of the analysis showed that
problem based learning and discovery learning models might help students become
more adept at solving problems in mathematics. The most effective learning

approach to employ is problem-based learning.

Safitri and Suryani (2022) performed a study at Nyemplak Boyolai on the
examination of cognitive abilities in arithmetic problem solving SMA students. The
research employed a survey methodology, utilizing a sample of 150 students from
four high school courses who met the tenth standard. According to the findings, 23%
of pupils had strong metacognitive skills when it came to problem solving ability in
mathematics. The metacognitive skills of 57% of the pupils were inadequate for
solving mathematical issues. In general, pupils' use of cognitive abilities to solve

mathematical problems is subpar.

Nanda and Usman (2022) investigated junior high school pupils' aptitude for
problem solving ability in mathematics. A descriptive qualitative technique was
employed in the investigation. Sixth graders from SMPNI Meureudu made up the
sample. The findings indicated the student's mathematical ability to solve problems

1s still low.

Fulop (2021) evaluated the impact of including problem solving techniques
within the curriculum-mandated mathematical material. The study used a quasi-
experimental method and the sample was chosen. Swedish Upper Secondary

School. The study focused on teaching problem solving abilities that are
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incorporated across the curriculum, which has important implications for
practitioners and other educational designers looking to improve students' problem

solving abilities.

Milan (2021) examined the connection between secondary school students'
aptitude, interest in math accomplishment and problem solving abilities. The
research employed a descriptive and correlative approach, utilizing a sample of
688 ninth-grade students from Karnataka's government schools. The research
findings indicate a weak positive link between ninth-standard students' success
and their capacity to solve mathematical problems, their aptitude for solving
problems and their interest in the subject, and their accomplishment in

mathematics.

Kumar (2021) studied at how active learning techniques affected secondary
school pupils' arithmetic performance and capacity for problem solving. 156
students were included in the experimental design of the study. Eighty pupils from
Mandya City's ninth standard made up the control group while seventy-six students
made up the experimental group. The results show that students' overall academic
performance is improved and that there is a favourable correlation between problem

solving abilities and mathematical accomplishment.

Bindhu (2021) carried out a survey type enquiry. The sample comprised
1290 standard nine students in the Y. S.R. Kadapa district of the state of Andhra
Pradesh. Nine-standard student's problem solving abilities are influenced by their
surroundings. The results showed that mathematical achievement had an impact on
ninth-grade students' ability to solve problems and emotional intelligence had an

impact on the same.

Vidad and Quimbo (2021) examined the challenges that students faced

when solving problems by applying a design research methodology and a four-
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phase model-building framework. (i) Examination; (ii) Development;
(ii1) Validation or implementation; and (iv) Assessment. The sample was selected
using the purposive selection approach and included 297 respondents from 425
institutions that were engaged in the model development stage. According to the
study, educators ought to assign problem solving exercises to their pupils that
center around the stages at which they find it most difficult. According to this
study, teachers should let their students use the coping mechanisms that they find
most effective to improve their performance when solving problems in

mathematics.

Khalid et al. (2020) researched how teaching mathematics through creative
problem solving might improve students' creativity and problem solving abilities.
This study used a sample of 172 students using a quasi-experimental approach. from
four Malaysian educational institutions. For the majority of the creative and problem
solving exam areas, the results revealed a statistically significant improvement in
scores. To improve students' problem solving abilities in mathematics, this study
gathered together educators and researchers to explore innovative problem solving

abilities for teaching mathematics.

Surur et al. (2020) examined the problem solving abilities of students who
received varied instruction using group discussion and problem solving learning
approaches. The research employed a non-equivalent control group design in a
quasi-experimental setup. The example came from MA. Badrul Arifin Situbondo's
class 9. The outcome has shown that students using the problem solving model in
their studies were more adept at solving problems than students using the group

discussion approach.

Jusra and Iskandar (2020) inquired into how pupils felt about their capacity
to problem solving ability in mathematics. The study used a sample of 79 eighth-

grade students using the descriptive qualitative research approach. The findings
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showed that while most students had a moderate degree of excitement for
mathematics and self-regulated learning, they also exhibited low levels of anxiety

and low levels of self-confidence.

Ghatak and Mittal (2019) delved into review-based research to determine
the connection between students' academic success and their capacity for
problem-solving. Reviews of several studies showed that boys are better at
problems solving ability than girls and that academic achievement is positively
correlated with several characteristics, including personality, study habits,
behavior, learning styles, scientific mindset, intellectual capacity, exam anxiety

and so forth.
Studies Related to Perceptual Speed

Peters et al. (2024) investigated that Cognitive tiredness does not affect the
processing of visual perception. The study measured perceptual processing speed
before and after cognitive fatigue, math and memory or non-fatiguing documentary
film intervention using a visual inspection time test. Verifying the inclusion of
cognitive tiredness. The results indicate that cognitive tiredness does not
significantly affect the speed at which information is processed perceptually and that
response delays may be the cause of cognitive fatigue-related increases in reaction

times.

Gabriel (2023) explored Perceptual-motor training for mathematical
proficiency in pre-adolescent children was investigated, along with a comprehensive
evaluation of intervention research. A selection was made for a systematic review of
cross-sectional intervention studies. The study's conclusions provide an overview of
the available data supporting and refuting the hypothesis that there are causal

relationships between mathematical skills involving magnitude and quantity
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recognition and fine motor abilities. Weak evidence in Favor of these relationships

was discovered.

Closser (2023) persisted in researching the relationship between perceptual
signals and inhibitory control in arithmetic performance examines the effects of
visual cues, such as spacing on students' performance in arithmetic tasks. College
students participated in the online experiment and the results of an exploratory
study on a performance measure that incorporated accuracy and reaction time
showed that issue type and inhibitory control interacted. The findings imply that
mathematical performance is influenced by visual cues, however, this influence is
complicated and involves interactions between inhibitory control and perceptual

signals.

Vecchione et al. (2023) performed research on the field of dependence-
independence mediating the relationship between mathematics and visual
perception. a cross-sectional investigation including children and young teens. The
study investigated the connections between field-dependent or independent
cognitive styles, mathematics and visual perception. The Ninety-eight students from
Rome, Italy's public schools made up the sample. The findings showed that in pre-
adolescence, visual perception and mathematics are mediated by field-dependent
independence. Results showed that the cognitive style of field-dependence-
independence strengthens the beneficial relationship between mathematics and

visual perception.

Fang and Zhou (2022) perception speed was studied because it is important
for understanding how nonverbal numbers relate to arithmetic fluency. 227 fifth-
graders who were selected and split into two experimental groups at random made

up the sample. The group engaged in a varied stimulus duration for the identical
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figure-matching task. Either 400 or 1000 milliseconds. The 400 milliseconds group
outperformed the 1000 milliseconds group in arithmetic fluency according to the
results. The association between arithmetic fluency and nonverbal number sense
might be explained by form perception which was only tested in the 400

milliseconds group.

Clark et al. (2021) investigated that in those with neurodevelopmental
conditions, the association between math performance and attention is mediated by
their perceptual reasoning skills. 137 students who were diagnosed with a
neurological developmental disorder and took part in a school-based study made up
the sample. The results showed that for students with a neurological developmental
abnormality, perceptual reasoning moderated the association between attention and

math ability.

Zhang et al. (2021) conducted research on the characteristics of children
with various forms of mathematics learning disabilities in terms of their visual
and auditory perception. The sample comprised primary school students with both
auditory and visual arithmetic learning disabilities. All of the students exhibited
difficulties with both visual and auditory perceptions, suggesting that they may
have had perceptual speed deficiencies when it came to math activities. The
results imply that children with visual mathematics learning disabilities have
more severe deficiencies in their visual perception, whereas children with
auditory mathematics learning disabilities have less severe deficiencies in their

auditory perception.

Gnambs et al. (2021) carried out research comparing perception speeds in
various learning environments. 3312 students from four German schools—Special,

Basic, Intermediate, and Upper Secondary Schools—made up the sample. In
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educational examinations, the research was utilized as a perceptual speed test to
compare school tracks. The finding shows that perceptual speed may be quantified
similarly in special schools, allowing researchers to examine perceptual speed in
cognitive functioning components that predict results in real life as well as the
schooling effect in the German educational system. Students with cognitive

impairments display poor cognitive ability in numerous fields.

Thakur (2020) assessed the attentiveness and visual perception of both
typical school-age children and children with hearing impairments. Thirty pupils
from nearby schools with hearing impairments and thirty students with normal
hearing made up the sample. The findings showed that students with normal hearing,
and reading ability correlate with visual motor integration, visual-spatial relation and
reading ability. On the other hand, there was a positive link observed in the Visual
Motor Integration, Visual Sequential Memory and Visual Closer of hearing-

impaired pupils.

Fould et al. (2020), their article used several machine learning models
trained on variables derived from TREC Common Core Search task logs to assess
whether perceptual speed can be automatically categorized from search activity.
Results showed that distinct behavioral elements of perceptual speed assessments

assess various facets of an individual's cognitive capacity.

Foulds et al. (2020) researched the constraints, difficulties and suggestions
associated with reflecting on perceptual speed assessments in information retrieval.
They examined the application of perceptual speed tests in information retrieval in
this research and found many perceptual speed ambiguities. management of content,

analysis and results reporting. The outcome demonstrates the difficulties in
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improving the way that upcoming perceptual speed tests are applied to information

retrieval.

Krishnamurthy (2019) researched the relationship between the educational
environment and perceptual speed and mathematical success. An investigation at
IX" level. A survey design with both exploratory and descriptive purposes was used
for the investigation. 960 pupils from 50 Andhra Pradesh schools made up the
sample. In comparison to the other dimensions of perceptual speed, the results show
that the students require greater training in the areas of number or formula

comparison and picture recognition.

Sumana (2019) carried out a study on the part ideas play in perceptual
experience. With particular attention to the concept's function in perceptual
experience, the research attempts to make sense of perception. The outcome
demonstrates that perceptual experiences are inherently conceptual and that gaining
a genuine perception of an item without first understanding its pertinent conceptual

framework is nearly impossible.

Thambi (2018) researched to determine the impact of a path-smoothening
model-based teaching technique on secondary students' creative problem-solving
skills, perceptual speed and mathematical success. The study looked at how well
a route smoothing model-based teaching technique affected secondary students'
capacity to solve creative problems, their perception speed and their
mathematical accomplishment. The study used an experimental design, with a
non-equivalent group design and a pre-test-post-test layout. 296 eighth-standard
pupils from four secondary schools made up the sample. The study's conclusions

show that path smoothening is the foundation of the instructional technique. The
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paradigm 1is superior to the current activity-oriented approach for raising

students' perceptual speed in terms of gender and managerial style.

Chinta (2018) examined the phonological and perceptual deficiencies that
Telugu native speakers had when it came to reading difficulties. The sample
comprised 21 dyslexic children out of 63 right-handed students from two Hyderabad
primary schools, both with and without dyslexia. According to a qualitative
examination of the reading mistakes, Telugu native speakers' dyslexia is caused by
impairments in the visual letter detector components, which results in peripheral
dyslexia and in the sub-lexical root, which causes vowel letter dyslexia. The
outcome demonstrates that dyslexia appears to be a persistent reading deficit rather
than a passing one. This implies that while dyslexia may be treated with the right
therapies, a person will never be able to match their non-dyslexic peer in terms of

accuracy and speed.

Taneja (2016) examined the impact of spatial aptitude and perceptual
speed on secondary school students' mathematical proficiency. Five hundred
children from two districts in Haryana who are in grade IX make up the sample.
The findings clearly show that pupils enrolled in government schools have a
strong positive link between their perceptual quickness and their mathematical

ability.

Krichevest et al. (2014) in this paper, they examine the visual process that
enables the pursuit of images as mathematical idea representations. Expert
mathematicians, university students, and schoolchildren made up the sample. The
outcome demonstrates the basic interlacing of conceptual structures and visual

processes, the latter of which are arranged by preexisting knowledge.
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Li and Cai (2014) carried out research on how a digit's perceptual processing
speed is affected by its numerical magnitude. The first trial in the research included
judging the temporal order of two digits, while the second experiment involved
judging if digits were present concurrently. The study's conclusions showed
individuals see small numbers more quickly than large ones. Test tasks involving
simultaneity judgment and temporal order judgment entail distinct cognitive

systems.
Studies Related to Mathematics Anxiety

Wahyuni (2024) performed a bibliometric analysis in research on
mathematics anxiety in mathematics education. Biblioshiny tools and the VOS
viewer were utilized for the analysis of the data collected from Scopus. 321 papers
that were published between 2013 and 2023 were chosen by the investigator, who
carefully examined and extracted them. Based on research trends and prestigious
publications, researchers may investigate other options for this major and gain
insight into the degree of study that has been done in this subject thanks to the

research's findings.

Aruvee and Vintere (2023) carried out a study on overcoming mathematical
anxiety to encourage advancement in mathematics throughout university
undergraduate engineering courses. The study addresses the causes of arithmetic
anxiety and looks at strategies for overcoming it. In this study, students used math
software and ICT technologies to comprehend math ideas and apply cooperative
learning to complete independent work projects during extra math lessons. Results
indicate that (i) Latvian pupils are less anxious and irritated with arithmetic than
Estonian students. (ii) Using technology and facilitating collaborative learning are

useful strategies for lowering math fear.
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Gibeau et al. (2023), have researched the association between gender,
mathematics anxiety, spatial anxiety and anxiety related to statistics. According to
the study, statistical anxiety and spatial anxiety are associated with mathematics
anxiety. 778 students in the social and health science programs made up the sample.
An online survey was conducted by the participants. They gathered information
from university students in Canada, France and Belgium who were enrolled in
statistics courses. The findings indicate a rather substantial positive link between

anxiety related to statistics, mathematics and spatial relations.

Ryan et al. (2023) conducted a study on mathematics anxiety among mature
students in Service Mathematics course using the Mathematics Anxiety Scale, UK.
The research. Examines the fear of mathematics among older students studying
service mathematics in Ireland. Points out the gaps in the literature and makes
recommendations for further research. Mature students' anxiety related to
mathematics was examined using a qualitative method. The Biographical Questions
and Mathematics Anxiety Scale UK, or MAS-UK, was used to administer the
survey. The result revealed that. Mature students studying service mathematics have
anxiety related to mathematics. Higher degrees of mathematics anxiety are the

outcome of Ireland's Situation of Mathematics Evolution.

Ponetti and Wallymahmed (2023) carried out research for a meta-analysis on
how treatments affect young people's anxiety related to arithmetic. A meta-analysis
of treatments on young people's anxiety levels related to mathematics is included in
the paper. A meta-analysis review of twelve research published from 2000 onwards
examines therapies for mathematics anxiety. Interventions might take the form of
one-time meetings or a six-month course. The outcome demonstrates the minor to

medium importance that the meta-analysis revealed. All things considered, the
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intervention's impact on reducing math anxiety was consistent and yielded

comparable results.

Brewster and Miller (2023) performed research on intervention, anxiety,
and thoughts on mathematical proficiency. The research on mathematics anxiety
is included in the paper, along with its contributing components and potential
interventions, such as expressive writing and mindfulness exercises. The work is
a review that summarizes the body of current research. The writers looked for
Google Scholar, Thesis, and Dissertations databases that may be searched all at
once. The findings indicate that the quality of the intervention group did not
differ statistically significantly in terms of measured anxiety related to
mathematics. It's possible that the instrument instructions reduced the students'

arithmetic anxiety.

CUI et al. (2023) analyzed data from a resting state fMRI to investigate
the brain mechanism behind the effect of mathematical anxiety on math
conceptual understanding. The influence of mathematics anxiety on
mathematical concepts and knowledge is covered in the study. The higher iron
mechanism was investigated in the study using resting-state FMRI. The outcome
demonstrates a negative correlation between math anxiety and math concept
mastery. Those with high levels of math anxiety had higher activity in the brain

areas associated with unpleasant emotions.

Ongcoy et al. (2023) carried out a study on STEM students' experiences
with mathematics anxiety. The research cited several investigations on
mathematics anxiety, including those that examine the variables that contribute
to reduced mathematics anxiety such as gender disparities and the effects of
mathematical modeling and reciprocal learning procedures. 101 Picket National

High School STEM students made up the sample. The study suggests that STEM
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students perceived relatively good teacher contact than student-centered
education. The degree of mathematics anxiety among students was significantly
correlated negatively with their perception of the teacher's interactions and

mathematical ideas.

Kaur (2023) investigated how web-based training affected slow learners'
worry about math and their attitude toward the subject as well as their ability to
compute mathematical ideas. The experimental study uses a sample of fifty slow
learners enrolled in the seventh-class government schools in the Gurdaspur district
and employs a pretest-post-test control group design. The outcome demonstrates that
when taught via web-based education, slow learners' mathematics anxiety was
shown to be much reduced than when taught using a traditional technique. The
mathematical computational skills and mathematics anxiety of slow learners were
shown to be significantly impacted by the relationship between instructional tactics

and attitude toward mathematics.

Sathishkumar (2023) carried performed a study on students' performance in
mathematics concerning their interest in, attitude toward, and worry about the
subject. 590 higher secondary school students from ten schools in the Tamil Nadu
state's Cuddalore area made up the sample. The research is based on a descriptive
survey. The results showed that the study's subsamples and independent variables—
gender, school location, management style, instruction medium, father's educational
background, attitude toward mathematics, interest in mathematics and mathematics
anxiety — remain the most important factors influencing higher secondary school

student's performance in mathematics.

Sarabjeet (2022) conducted a study to look at how peer tutoring affected
ninth-graders math ability in terms of their anxiety and self-concept. A group pretest

and post-test design were used in the experimental investigation. There were 200
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pupils enrolled in the CBSE school who made up the sample. The findings indicate
that there is no discernible connection between ninth-grade students' mathematical

achievement and their self-concept in the subject.

Nandhini (2022) conducted a study on learners in higher secondary schools'
self-efficacy hemisphericity to academic accomplishment in mathematics and
mathematics anxiety. The sample for this study, which used the normative survey
approach, included 1050 higher secondary school students from 42 schools in the
Chennai area. The findings indicate that students in higher secondary schools have a
modest level of general anxiety related to mathematics. In terms of total
mathematics anxiety as well as its three components—teacher, parent and friend -

boys exhibited higher levels of anxiety than females.

Vipul (2022) investigated the impact of brain-based learning initiatives on
secondary school students' academic performance and anxiety related to mathematics
and how they learn best. The pretest-post-test control group design is used in the
experimental investigation. There were 78 ninth-grade students in the sample. The
study's findings showed that brain-based learning systems had a statistically significant

impact on lowering math anxiety and raising arithmetic achievement.

Vishwanathan (2022) examined secondary school students' ability to solve
problems and their level of anxiety in mathematics concerning their academic
success. The study was designed using the descriptive research survey approach. Six
hundred high school students in the ninth grade in the Mahabubnagar district of
Telangana were selected as a sample. The findings indicate that there was a strong
positive association between academic achievement and the capacity to solve
problems among secondary school pupils. The capacity to solve problems and
mathematical anxiety was shown to be somewhat positively correlated among

secondary school students.
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Bhat (2022) examined secondary school students' academic performance in
mathematics and examined their levels of self-assurance, mathematical anxiety and
problem-solving skills. Using a sample of 810 grade X secondary school students
chosen from 40 high schools in the Baramulla and Srinagar districts of the Jammu
and Kashmir Union territory, the study used a descriptive research approach. The
results showed that self-confidence, mathematical anxiety, and problem-solving
skills were important predictors of secondary school students' academic success in

mathematics.

Ulum and Kiigiikdanac1 (2022) conducted a meta-analysis investigation on
the connection between math anxiety and math achievement. The study examines a
meta-analysis that summarizes earlier research on the connection between math
anxiety and scholastic achievement in mathematics. 21 papers, including master's
and doctoral degree theses, were examined in this study articles. The findings
indicate that there is an inverse relationship between math achievement and math
anxiety. Based on moderate factors, there was no statistically significant change in

the impact size.

Kaur (2021) examined the impact of a three-tiered method on elementary
school pupils' arithmetic achievement and mathematical anxiety. The experimental
investigation uses 200 children picked at random from six randomly chosen schools
in Tensil Jalalabad, using a pretest-post-test Control group design. The researcher
discovered that groups taught using a three-tiered strategy had significantly different

mean growth scores for mathematical anxiety.

Navneet (2021) examined how self-regulated learning techniques affected
math achievement as well as motivating attitudes related to math anxiety and math
creativity in a sample of 400 class IX students from four different Chandigarh

schools connected to the Central Board of Secondary Education (CBSE). The
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findings showed that self-regulated learning techniques, mathematical anxiety and

motivating views did not significantly interact.

Drudu and Pramod (2020) examined how Standard XI pupils in higher
secondary schools performed in mathematics with 1Q, creativity, attitude toward
mathematics, mathematics anxiety and socioeconomic level. The study's research
design is based on the Path model. 770 Tamil Nadu students in the Class X1m
Standard Science and Commerce group made up the sample. The findings indicate
that among standard XI students at Tamil Nadu Higher Secondary School, intellect,
creativity, mathematics anxiety and socioeconomic position all significantly
contribute to mathematics performance under influencing situations. Among pupils
in the XI" standard, there is a noteworthy inverse relationship between mathematics

anxiety and mathematical performance.
Conclusion

The investigator's conceptual framework for the variables and instructional
technique was aided by the theoretical review of Brain Compatible learning
strategies, problem solving abilities, perceptual speed and mathematics anxiety. It
aided in providing clarification on the study's design and provided support for the
choice of the research topic. Some of the most significant publications and research
on variables and instructional practices from across the globe are the foundation of
the theoretical overview part. Concentrating on the key elements that this specific
research required of consideration was helpful. The investigator found it easier to

identify the approach for the next steps.

Analysis of the reviews reveals that a considerable number of research on the
effectiveness of Brain Compatible learning strategies in mathematics and other
subjects has been conducted, with a focus on the strategies' individual effects. Based

on the review, it can be concluded that a variety of instructional techniques were
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employed to help the students become competent in mathematics, particularly
concerning improving problem solving abilities and lowering mathematics anxiety.
Research on the perceptual speed of mathematics has been limited. The researcher
was unable to locate a single study that investigated the combined impact of all these
variables. Thus, the researcher felt the need to investigate how Brain Compatible
learning strategy affected the subjects' capacity for problem Solving ability,
perceptual speed and anxiety related to mathematics among coastal area secondary

school students.



Chapter 3

METHODOLOGY

g)reliminary Survey

‘Uariables in the preliminury survey

@esign of the preliminury survey

Sample selected for the preliminury survey
Tools used in the preliminary survey
Statistical iechniques used in the preliminary survey
Experiment

‘Uariables in the Experiment

(Design of the experiment

Samples selected for the experiment

Tools used in the experiment

Statistical techniques used in the experiment






METHODOLOGY

This chapter discusses the methodology adopted for the present study.
Methodology refers to a design whereby the researcher selects data collection and
analysis procedures to investigate a specific research problem. (Millian &
Schumacher, 1989) Methodology is a systematic and theoretical analysis of the
method applied to the field of study. It analyses the principles or procedures of
inquiry in a particular field. The proper selection of the sample, use of appropriate
tools and techniques for the study etc in methodology depends on the success of the

research.

The present study is an attempt to compare the effectiveness of
instructional strategy based on Brain Compatible learning over the Existing
method of teaching in terms of problem solving ability, perceptual speed and
mathematics anxiety of coastal area Secondary School Standard VIII students. The
present study followed mixed method. The investigator conducted a preliminary
survey on problem solving ability, perceptual speed and mathematics anxiety of
secondary school students to study whether there exist any significant difference in
problem solving ability, perceptual speed and mathematics anxiety of secondary
school students in the component-wise among coastal area and non-coastal area
and the investigator conducted a preliminary survey to secondary School
mathematics teachers to find out the perception of secondary school mathematics
teachers towards the prevailing strategies and methods, constraints and suggestions
for improvement in teaching mathematics at a secondary level. The purposive
sampling technique were used in the preliminary survey of secondary school

students and the preliminary survey of secondary school teachers. The preliminary
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surveys lead to the experiment. The experimentation was conducted to find out the
effectiveness of Brain Compatible learning strategy in terms of problem Solving
ability, perceptual speed and mathematics anxiety among secondary school
students in coastal areas. For this, pre-test -post-test non-equivalent group design
(Quasi-experimental design) was used. The methodology following in the study

has been briefly discussed below
Variables of the Study

The Independent variable, dependent variables and control variables
selected for the study are described below. The main focus of the present
investigation was to measure the effectiveness of Brain Compatible learning
strategy over the Existing teaching method in terms of problem Solving ability,
perceptual speed, and mathematics anxiety of coastal area Secondary School

standard VIII students.
Independent Variable

The Independent variable selected for the study are two levels of instructional

method. Brain Compatible learning strategy and Existing method of teaching.

Brain Compatible learning is the instructional strategy that works out under
the principles of brain learning. In the present study, Brain Compatible learning
strategy is developed based on brain-based planning strategies outlined by Eric

Jensen. (Jensen, 2008)
The Existing Method of Teaching

It refers to the present method of teaching adopted by secondary schools for

transacting the curriculum implemented by the Government of Kerala.
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Dependent Variables

The main dependent variables are problem Solving ability, perceptual speed

and mathematics anxiety.

e The variable problem solving ability includes five steps; sensing the

problem, collect and classifies data, analysis, evaluation and generalisation.

e The variable perceptual speed includes components as sub-tests. The sub-
tests are the Geometric shape comparison test, number comparison test,

symbol comparison test and basic arithmetic operations test.

e The variable mathematics anxiety consists of five components Topics
related anxiety, Concern about learning mathematics, Resolving problems in

mathematics, classroom performance anxiety and mathematics test anxiety.
Control Variables

The control variables selected for the study are the pre-experimental status of
the students in terms of problem solving ability, perceptual speed and mathematics
anxiety, non-verbal intelligence, socio-economic status and classroom environment.
Pre-experimental status refers to the previous knowledge of students in mathematics.
ANCOVA is used to control these factors statistically. Both the experimental and
control groups were instructed by the investigator, So the teacher factor remains

constant.
Classificatory Variable
Gender is considered as the classificatory variable in the experimental study
Design of the Study

The present study followed mixed methods. The investigator conducted a

preliminary survey on the problem solving ability, perceptual speed and mathematics
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anxiety of Secondary School students; a preliminary survey of secondary school
mathematics teachers and an experimental study was conducted on the coastal area

secondary school students.
Preliminary Survey

Preliminary Survey on Problem Solving Ability, Perceptual Speed and

Mathematics Anxiety of Secondary School Students

The objective of the preliminary survey is to study whether there exists any
significant difference in problem solving ability, perceptual speed and mathematics
anxiety and its subcomponents between the coastal area and non-coastal area
secondary school students. The purposive sampling technique was used for the
initial survey to compare the problem solving ability, perceptual speed and

mathematics anxiety.

Variables Selected for the Preliminary Survey on Problem Solving Ability,

Perceptual Speed and Mathematics Anxiety of Secondary School Students

In this stage of investigation, three criterion variables and one classificatory
variable were selected. The criterion variables selected were problem solving ability,
perceptual speed and mathematics anxiety and the classificatory variable is locale

(coastal area and non-coastal area).

Sample Selected for the Preliminary Survey on Problem Solving Ability,

Perceptual Speed and Mathematics Anxiety of Secondary School Students

The study was conducted on a sample of 400 secondary school students from
the VIII standard of nine schools. The selected schools were both in the coastal area

and non-coastal area of Kozhikode district.
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Table 1

Break up of Sample Selected for the Preliminary Survey on Problem Solving Ability,
Perceptual Speed and Mathematics Anxiety of Secondary School Students

SI. No. Classificatory Variables Number of Students Total
1 Coastal area 149
400
2 Non-coastal area 251

The name of the schools selected were UHHSS Chaliyam, CMHSS Mannur,
GGVHSS Feroke, GVHSS Cheruvannur, GVHSS Payyanakkal, RKMHSS

Panniyankara, GVHSS Meenchandha, GVHSS Kuttichira, MMVHSS parappil.

Tools used for the Preliminary Survey on Problem Solving Ability, Perceptual

Speed, and Mathematics Anxiety of Secondary School Students

The tools used for collecting data from the preliminary survey were the test
of perceptual speed (Aruna & Lisheetha, 2019), the Test of problem solving ability
(Aruna & Lisheetha, 2019) and the mathematics anxiety scale (Aruna & Lisheetha,
2019). Which is developed and standardized by the investigator with the help of the
supervising teacher. The test of perceptual speed consists of 42 items based on the
sub-components such as the Number comparison test, symbol comparison test,
geometric shape comparison test and basic arithmetic operation test. The problem
solving ability test consists of five sub-components. The components are sensing the
problem, collect and classifies data, Analysis, Evaluation and Generalisation. The
sub-components of the scale of mathematics anxiety were Topics related anxiety, the
concern of learning mathematics, Resolving problems in mathematics, classroom
performance anxiety and mathematics test anxiety. A detailed description of the
steps involved in the development and standardization of the tools was presented in

the experimental phase of the study.
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Statistical Techniques used for the Preliminary Survey on Problem Solving

Ability, Perceptual Speed and Mathematics Anxiety of Secondary School Students

The statistical technique used for the preliminary survey was mean

difference analysis.
Preliminary Survey of Secondary School Mathematics Teachers

The objective of the preliminary survey of secondary school mathematics
teachers was to find out the perception of secondary school mathematics teachers
towards the prevailing strategies and methods, constraints and suggestions for
improvement in teaching mathematics at the secondary level. purposive sampling
techniques were used for the initial survey of secondary school mathematics

teachers.

Sample Selected for the Preliminary Survey of Secondary School Mathematics

Teachers

The sample consists of 30 secondary school mathematics teachers. The study
adopted a purposive sampling technique. Samples were collected from nine schools

in the Kozhikode district.
Tools used for the Preliminary Survey of Secondary School Mathematics Teachers

The tool used for this stage of the study was “A questionnaire on Teacher’s
perception towards prevailing strategies and methods, constraints and suggestions in
Teaching Mathematics” (Aruna & Lisheetha, 2019), which is developed by the
investigator with the help of the supervising teacher. The dimensions for the
selection of questions are the prevailing methods and strategies, constraints in
teaching mathematics and teacher’s suggestive measures for improving the quality

of teaching mathematics.

A copy of the questionnaire is attached as Appendix XIII.
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Statistical Technique Used for the Preliminary Survey of Secondary School

Mathematics Teachers

The statistical technique used for the preliminary survey for teachers was

percentage analysis.
Experiment
Design of the Experiment

“Experimental design is the blueprint of the procedures that enable the
researcher to test the hypothesis by reaching valid conclusions about the relationship

between Independent and dependent variables”. (Best & Kahn, 2008)

The present study was intended to study the effectiveness of Brain
Compatible learning strategy over Existing method of teaching in terms of problem
solving ability, perceptual speed and mathematics anxiety. So, the present study has
been conducted by employing the experimental design specifically the Quasi-
experimental design. The particular designs selected were pretest-post-test Non-

equivalent- Group Designs.
Research Design Selected

To test the effectiveness of Brain Compatible learning strategy in terms of
problem solving ability, perceptual speed and mathematics anxiety of coastal areas
secondary school students. pretest-post-test non-equivalent group design was
employed. The design incorporates one experimental group and one control group.
The experimental group was taught through the Brain Compatible learning strategy
and the control group was taught through the Existing method of teaching employed

in secondary classes of the state using the Kerala syllabus.

The layout of the design is as follows
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The pretest- post-test Non-equivalent- Group design (Best& Kahn, 2006)

01X 02

03 C 04

O1 O3 = pretests

02 04 = posttest
X exposure of the group to an experimental (treatment) variable
C exposure of a group to the control condition

O observation or test administered.
Sample Selected for the Experiment

In the present study, standard VIII of coastal area secondary school students
of Kerala state were considered as the population. since the study was experimental,
the investigator felt it was difficult to experiment with a large sample. The
investigator therefore selected two intact class divisions of Standard VIII students
from two schools selected randomly one experimental group and one control group
for experimental and control treatments. Certain aspects of the groups were
considered in the selection to ensure the equivalence of the groups. The two schools
selected were situated in the coastal area of Kozhikode district. The two schools
from which the samples were drawn were provided with co-education. The two
groups were equated based on their pre-experimental status in terms of problem
solving ability, perceptual Speed, Mathematics anxiety, nonverbal intelligence,
classroom environment and socio-economic status. Appropriate tools were used for

this purpose.
Allocation of Experimental and Control Groups

Since it is an experimental study, to avoid difficulty in experimenting two

intact class divisions of standard VIII of two coastal area Secondary schools were
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selected for the study. The investigator randomly selected 54 students from
Standard VIII. (26 boys and 28 girls) from one school as the control group and 54
students from Standard VIII. (24 boys and 30 girls) from another School as the
experimental group. The final sample selected for the experiment consisted of 108

students.
Details of the sample selected for the treatment are given below in the table 2.

Table 2

Details of the Sample Selected for Experiment

Groups Name of School Boys  Girls  Total
Experimental Group UHHSS Chaliyam 26 28 54
Control Group GVHSS Payyanakkal 24 30 54

Grand Total 50 58 108

The experimental group was taught through Brain Compatible learning strategy and

the control group was taught through the Existing method of teaching.
Selection of Topic for the Treatment

The topics for treatment in the present experiment were selected from the
syllabus of mathematics prescribed for the standard VIII students of Kerala state
for the academic year 2019-2020. Before the selection of the topic the curriculum,
syllabus, textbook and teacher’s handbook prescribed for Standard VIII were
reviewed carefully, in addition, necessary details regarding the topics were sought
from experts and the concerned teachers. Thus, three chapters were selected for the
treatment “polygons”, “ratios” and ‘“area of quadrilaterals”. These chapters were
again divided into 30 subunits. The topic selected and the specific objectives set

for each learning unit are the same for the experimental groups and the control

groups.
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1. Polygons

e Shapes

e Sum of angles

e Around a point

e OQOuter angles

e Unchanging sum

e Sum of outer angles of any polygon
e Regular polygons

e C(Circle and regular polygons

2. Ratio

e Part relations

e FElementary ratios
e Changing relations
e Ratios and area

e Three quantities

e Centre of a triangle
3. Area of Quadrilaterals

e Same area

e Parallelogram

e Long diagonal

e Without changing area
e Rhombus

e [sosceles trapezium

e Trapezium and triangles

e Unchanging area and changing parameters.
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All lessons were examined with great care and found amenable to Brain Compatible
learning strategy and Existing method of teaching. The three units were taught in

thirty periods. The time duration of each period was forty minutes.
Tools used for the Study

The efficacy of the tool employed and the procedure adopted for collecting
data determines the quality of any research. To analyze the relationship between the
selected Independent and dependent variables specific tools were used at various
stages of Data Collection they include both the tools developed by the investigator

as well as developed by others and both are detailed in this section.
Tools used in the Experiment

The following tools were used for collecting data in the Experimental phase

of the study.

e Lesson transcript for Brain Compatible learning strategy (Aruna &
Lisheetha, 2020)

e Lesson transcript for the Existing method of teaching (Aruna & Lisheetha,
2020)

e Test of problem solving ability (Aruna & Lisheetha, 2019)

e Test of perceptual speed (Aruna & Lisheetha, 2019)

e Mathematics anxiety scale (Aruna & Lisheetha, 2019)

e C(lass Room Environment inventory (Aruna, Sureshan& Unnikrishnan,
1998)

e Raven's progressive Matrices (Raven, 1958)

e Socio economic Status Scale (Aruna & Sumi 2010)

Detailed descriptions of each tool are described in the following sections.
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Lesson Transcript based on Brain Compatible Learning Strategy (Aruna &

Lisheetha, 2020)

The Investigator reviewed various literature related to Brain Compatible
learning strategy. From those reviews of the literature, the investigator concluded
that Brain Compatible learning works out under the principles of brain learning. In
the present study, Brain Compatible learning design is prepared based on seven
staged brain-based lesson planning outlined by (Jenson, 2008). In the present study,

the brain compatible lesson transcript is presented in seven stages.

The investigator prepared a lesson transcript for Brain Compatible learning
strategy with the help of supervising teacher from the selected chapters of the
standard VIII mathematics textbook of the Kerala syllabus. For the selection of
chapters, the investigator consulted many subject experts and selected different
disposes related to the area. Selected chapters for the treatment work were divided
into 30 subunits. The topics selected and the specific objectives set for each learning
unit were the same for the experimental group and the control group. Brain
Compatible learning design in mathematics is intended to give a positive
environment for students studying in coastal area Secondary Schools so the present
investigation is planned in such a direction for enhancing problem solving ability
and perceptual speed and reducing mathematics anxiety among coastal area

secondary school students.
The seven stages of Brain Compatible learning design are presented below.
Stage 1: Pre-exposure

This stage provides the brain with an overview of the new learning before

really digging in.
Stage 2: Preparation

This is the stage at which we create curiosity or excitement
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Stage 3: Initiation and Acquisition

This stage provides the immersion. Flood with content. providing a concrete

learning experience.
Stage 4: Elaboration

This is the processing stage; it requires genuine thinking on the part of the

learners. This is the time to make intellectual sense of learning.
Stage 5: Incubation and Memory Encoding

This stage emphasizes the importance of downtime and review time.
Stage 6: Verification and Confidence Check

This stage is not just for the benefit of the teacher; learners need to confirm
their learning for themselves as well. Learning is best remembered when a student

possesses a model or metaphor regarding the new concept or materials
Stage 7: Celebration and Integration

In this stage, it is critical to engage emotions. Make it fun, light and joyful.
This stage instills the all-important love of learning also incorporates the new

learning in future lessons

A copy of Malayalam and English versions of lesson transcripts of the Brain

Compatible learning strategy is attached as Appendices XVII and XVIIIL.
Lesson Transcript of Existing Teaching Method (Aruna & Lisheetha, 2020)

The investigator consulted secondary school teachers and based on the
textbook and teacher's handbook prepared lesson transcripts for the existing method
of teaching with the help of supervising teacher. The investigator prepared 30 lesson

transcripts based on the existing teaching method integrated with critical pedagogy.
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Time duration of each lesson transcript is 40 minutes the various steps included in

the lesson transcript are described below
Learning Objectives

It was the basic learning objectives which have to be attained by the students

by teaching that particular lesson.
Content Analysis

It is the process of breaking down the teaching content by a teacher for
effective planning and transaction. By content analysis, the teacher can identify the

significant areas, facts, concepts, and other relevant particles of the contents.
Pre-requisites

It included examining the basic knowledge of the learner, which was relevant

for teaching the new topic.
Resources

It consists of all teaching learning aids which could be used by the teacher

while teaching the content.
Development

It includes the presentation of the content and presentation of appropriate

activities followed by oral presentation and evaluation techniques.
Follow up Activity

This was the activity to be carried out by the students to ascertain the

knowledge they gained

The investigator taught the control group using the existing method of teaching.

Thirty lesson-transcripts of 40 minutes duration were prepared by the investigator.



Nlethadatogy 117

A copy of Malayalam and English versions of Lesson Transcripts based on

the Existing method of teaching is attached as an Appendices XIX and XX.
Test of Problem Solving Ability

Problem solving ability test is an instrument described to measure the
relative accomplishment of a pupil in a specific area of learning. The test of problem
solving ability for the present study was developed and standardized by the
investigator with the help of a supervising teacher. This test was used for both the
pretest and post-test by the investigator to collect data on problem solving ability in

mathematics.

The different procedures of construction and standardization of the problem

solving ability test are described in the following section
Planning of the Test

At this stage, the investigator gives importance to aspects like what to test,
what kind of questions to be included, how many questions to be included and the
duration of the test etc. The investigator desired to include objective-type items like
multiple choice to access problem solving ability in mathematics. Multiple choice
questions provide a platform to think in different dimensions to find problem solving
relations through mathematics. A major source of problem solving ability is the
problem solving process in terms of a cycle (Bransford & Stein, 1993; Hayes, 1989;
Sternberg, 1986) and with the help of literature, suggestions of experts and

supervising teacher various steps of problem solving were identified.

For the preparation of the problem solving ability in mathematics tests, the
investigator made an extensive study on the features of problem solving ability and
its components and thoroughly analyzed the textbook of standard VII, standard VIII

and teacher's handbook for the year 2019-2020.
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The investigator consulted with the supervising teacher and subject experts
to make a content outline and prepared literature on content areas that could be
covered for the test. The areas were selected and they were scrutinized in
consultation with the subject expert to ensure content validity. After a series of
discussions and Critical appraisals, the content area for the test was approved. The
weightage to content was given for the selected topics. The weightage given to

different topics is given in Table 3.

Table 3

Weightage to Content

SI. No. Content No. of Questions ~ Mark  Percentage
1 Polygon 5 5 12.5
2 Numbers and algebra 6 6 15
3 Unchanging relations 7 7 17.5
4 Adding angles 3 3 7.5
5 Repeated multiplication 5 5 12.5
6 Ratio 7 7 17.5
7 Area of Triangle 2 2 5
8 Speed math 2 2 5
9 Money math 3 3 7.5

Total 40 40 100

Preparation of the Test

The investigator prepared a test containing 40 items. From five steps. The

nature of items under each category is given below

Sensing the Problem. The items under this step measure the ability of the

pupil to read a problem, recognize necessary points

Example. How many triangles are there in a rectangle by joining the

diagonals through opposite corners?
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Collect and Classify Data. The investigator gives questions that require the

formulation of the equation to identify the variables and the relation between them

Example. Addition (+) indicates division (/) and subtraction (-) indicates
multiplication (*). multiplication (*) indicates addition (+). division (/) indicates

subtraction (-). then find out 30/15+2*5-7.

Analysis. In addition to the above-mentioned abilities pupils should have the

ability to analyze, solve problems, use appropriate methods, formulate hypothesis

Example. Divide the given regular hexagon into triangles, by using that find

out the sum of interior angles of a given regular hexagon.

Evaluation. The pupils are supposed to locate errors, justify their results and

verify their results.

Example. 1s the statement correct? If not, write the correct statement “All

Isosceles Triangles are Equilateral Triangles .

Generalisation. The pupil should apply the conclusion to the new situation

and formulate generalizations based on the relationship identified

Example. A four-sided polygon contains two Triangles and the sum of the
interior angle of the given polygon is 2 * 180. five-sided polygon contains three
Triangles in it and the sum of the interior angle of the polygon is 3 * 180. A six-
sided polygon contains four Triangles in it and the sum of the interior angle of the
polygon is 4 * 180. How many Triangles are there in a polygon with “n “sides Find

2

out the sum of the interior angle of a polygon with “n” sides.

The weightage given to different steps of problem solving ability is shown

below in Table 4.
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Table 4
Weightage Given to Steps

I\Sll).. Step Item Number Mark  Percentage
1  Sensing the problem 3’73’ 45,8, 15,17, 8 20
2 Collects and classifies data ?,8,7,2} [, 12,13, 14, 8 20
3 Analysis é,2’9,3é0, 22,24, 28, 8 20
4 Evaluation ég ;? 20220 8 20
5  Generalisation gg: gg: i(S), 36,37, 8 20
Total 40 100

Scoring Key

A scoring key was prepared and it was used for scoring the answer sheets.

The items in the present test were objective type. The investigator decided to give

one score for each correct answer and zero score for each wrong answer. The

window was prepared as per the scoring key and all the response sheets were scored.

Try Out

The draft test with forty Multiple choice items was tried out on a sample of

149 pupils of standard VIII, other than the experimental and control groups. The

students were given the necessary guidelines for the test. The question paper and

separate answer sheets were given to the sample. The question paper contained all

the necessary instructions and additional information was provided by the

investigator. All 149 response sheets were scored as per the scoring key. The

response sheets were selected for item analysis.
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Item Analysis

The procedure suggested by Ebel (1972) was used. After the administration
of the draft test, the scored answer sheets were arranged in the order of scores from
high to low. The lowest 27% and the highest 27 % were selected for calculations.
For the selection of items in the final Test, the difficulty index and discriminating

power of each item were found.

Difficulty Index. The difficulty index of an item was considered as the
percentage of the group to which the subject has given the correct response. The
larger the index, the easier the item. The following formula suggested by Ebel and

Frisbie (1991) was employed to calculate the difficulty index of each item.
Difficulty Index (DI) = U+L/2N
Where

U - The number of correct responses in the upper group
L - The number of correct responses in the lower group

N - The number of individuals in each group

Discriminating Power. The higher the average discrimination index for an
item in a test, the more variable the scores are likely to be and the more reliable the
scores are expected to be (Ebel & Frisbie, 1991). The formula used for Calculating

the discriminating power of each item is as follows.
Discriminating Power (DP) =U-L/N
Where

U -the number of correct responses in the upper group
L -the number of correct responses in the lower group

N- the number of individuals in each group
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solving ability in mathematics are given in the Table 5.

Difficulty index and discriminating power for 40 items of test of problem

Table S

Difficulty Index and Discriminating Power of Items in the Test of Problem Solving

Ability in Mathematics

hl\?;n DI DP Status Itl\?én DI DP Status

1 0.685 0.333  Accepted 21 0.6111 0.333  Accepted
2 0.648 0.407  Accepted 22 0.574 0.481  Accepted
3 0.666 0.518  Accepted 23 0.592 0.370  Accepted
4 0.592 0.444  Accepted 24 0.481 0.444  Accepted
5 0.666 0.370  Accepted 25 0.611 0.407  Accepted
6 0.574 0.333  Accepted 26 0.592 0.370  Accepted
7 0.555 0.666  Accepted 27 0.629 0.518  Accepted
8 0.574 0.333  Accepted 28 0.574 0.407  Accepted
9 0.666 0.370  Accepted 29 0.518 0.370  Accepted
10 0.611 0.407  Accepted 30 0.296 -0.148  Rejected
11 0.592 0.370  Accepted 31 0.648 0.407  Accepted
12 0.574 0.407  Accepted 32 0.444 0.370  Accepted
13 0.685 0.333  Accepted 33 0.685 0.481  Accepted
14 0.629 0.370  Accepted 34 0.648 0.555  Accepted
15 0.574 0.407  Accepted 35 0.666 0.518  Accepted
16 0.574 0.185  Rejected 36 0.425 0.333  Accepted
17 0.407 0.370  Accepted 37 0.481 0.370  Accepted
18 0.648 0.407  Accepted 38 0.648 0.407  Accepted
19 0.518 0.370  Accepted 39 0.518 0.370  Accepted
20 0.648 0.333  Accepted 40 0.444 -0.148  Rejected

Selection of Item

Based on the difficulty index and discriminating power the items were

selected. In the present study, the items having a difficulty index between 0.3 and
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0.8 and a discriminating power of 0.3 and more than 0.3 were selected. Thus, the
investigator prepared a final test with 37 multiple-choice items from the draft test.
The final Test of Problem solving ability in mathematics with three items was

discarded from the draft test, resulting in the final Test with 37 items.
Validity of the Test

The most important quality of a test is its ability to measure what it is
intended to measure. That is the purpose of the objective for which it is being
constructed. The following types of validity were established for the test of problem

solving ability in mathematics.

Content Validity. To ensure the content validity of the test of problem
solving ability in mathematics, the investigator subjected the test items to expert
criticism. As per the evaluation of the experts, the test covers the selected significant
concepts and is comprehensive enough in terms of problem solving ability in

mathematics. Hence it has content validity.

Face Validity. For establishing face validity, items of the test of problem
solving ability were subjected to expert evaluation. The experts confirmed that the
items were able to measure problem solving ability in mathematics of Standard VIII

pupils.
Reliability of the Test

The reliability of the test of problem solving ability in mathematics was
established using the test-retest method. The same test was again administered on
the same sample after 3 weeks. Thus, two sets of scores, the original score and the
retest scores were obtained. The correlation coefficient of the two sets of scores was
calculated using the Pearson product-moment formula. The coefficient of correlation

was found to be 0.718. Thus the validity and reliability were established to the test
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which made it an appropriate tool to measure the test of problem solving ability in

mathematics of standard VIII students.

A copy of the Malayalam and English versions of the draft and final Test of
problem solving ability in mathematics and its response sheet are given as Appendix

I, Appendix II, Appendix III, Appendix IV and Appendix XIV respectively.
Test of Perceptual Speed (Aruna & Lisheetha, 2019)

Perceptual speed refers to the rate of the power of the act of perceiving. It
reflects the speed of apprehension, nature of thought, perception and learning, but
some of the highly indefinable and abstract variables that contribute to our human

ability to succeed, conquer and excel in the tasks we encounter every day.

In the present study perceptual speed is the ability to quickly and accurately
compare numbers, symbols, arithmetic operations, pictures or patterns. The test is
prepared to measure the perceptual speed in mathematics of standard VIII students. In
the present study, the test was used as the pretest and post-test. The procedures the

investigator took in each stage of the preparation of the test are described as follows
Planning of the Test

At this stage the investigator gives importance to the aspects like what to test,
what kind of questions to be included, how many questions to be included, the duration
of the test etc. The investigator decided to include objective-type items like multiple
choice to assess perceptual speed in mathematics. In this stage, the investigator
analyzed thoroughly the textbook and teacher’s handbook for the years 2019-2020.
Apart from the textbook, the investigator made use of available source books for
framing the items for the test. The main theory behind the source of perceptual speed
was Greory’s (1970) top down approach and Gibson’s (1966) bottom of approach in
perception. With the help of literature, suggestions from experts and a supervising

teacher, various subtests of perceptual speed were identified.
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Preparation of the Test

The investigator reviewed many related literature and consulted with the
subject experts and experienced teachers in mathematics, the investigator with the
help of the supervising teacher finalized the components of the perceptual speed test.
The components selected for assessing perceptual speed include four sub-tests.
which is Number comparison, Geometrical shape comparison, symbol comparison

and basic arithmetic operation.

Number Comparison. Number comparison tests include questions related
to decimal numbers, the Indian system of numbers and the international system of
numbers. The Indian number system is a writing system adapted in India for
expressing numbers. The international number system is a method of representing
numbers where numbers are split into groups or periods helps us in reading large

numbers accurately.

Example. Circle the given number which is written in the form of the Indian

system of numbers.
(a) 96351827 (b)9, 63,51, 827 (c) 96, 351, 827 (d) 9635, 1827

Geometrical Shape Comparison. The geometrical Shape comparison test
includes questions related to different two-dimensional and three-dimensional

shapes, figures with shapes and designs with a basic shape unit.

Example. Circle the right figure which is the same as the given geometrical

figure with different geometric shapes.

= N 7 V)
a)\/ b)\/ c)\/ d) .

) A A A P

Symbol Comparison. Mathematical symbols are used to perform various

operations. The symbols make it easier to refer to mathematical quantities. It helps
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to represent the relationship between two quantities. Symbol comparison includes
questions related to different mathematical symbols like greater than, less than,

equal to, percentage, power of numbers, etc.
Example. How to write the fraction 75/100 by using the symbol

Basic Arithmetic Operation. Arithmetic is the fundamental of mathematics
that includes the operations of numbers. These operations are addition, subtraction,
multiplication and division. Arithmetic is one of the important branches of
mathematics that lays the foundation of the subject of maths for students. Basic
arithmetic operation tests consist of addition, subtraction, multiplication and division

of natural numbers and decimal numbers.

Example. Circle the correct answer

34532+ a) 34532+ b) 34532+ c) 34532+ d) 34532+
1.324 1.324 1.324 1.324 1.324

35.856 3585.6 3.5856 358.56

The Weightage given to each subtest of the perceptual speed test is given

below in Table 6.

Table 6

Weightage is given to Sub-test

I\SI:). Subtest Item Number Mark Percentage
1  Number comparison 4,5,7,8,9,16, 17, 28, 30 9 21.43
, Geometrical shape 1,2,3,12,15,18,19,20,41,42 10 2381

comparison
3 Symbol comparison 6,21,22,623,24,25,26,27,29 9 21.43

Basic Arithmetic 10, 11, 13, 14, 31, 32, 33, 34, 35,

) 14 33.33
operations 36, 37, 38, 39, 40
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Scoring Key

A scoring key was prepared and it was used for scoring the answer sheets.
The items in the present test were objective type. The investigator decided to give
one score for each correct answer and zero score for each wrong answer. The
window was prepared as per the scoring key and all the response sheets were

scored.

Try Out

The draft test with forty-two Multiple choice items was tried out on a sample
of 149 pupils of standard VIII, other than the experimental and control groups. The
students were given the necessary guidelines for the test. The question paper and
separate answer sheets were given to the sample. The question paper contained all
the necessary instructions and additional information was provided by the
investigator. All 149 response sheets were scored as per the scoring key. The

response sheets were selected for item analysis.

Item Analysis

The procedure suggested by Ebel (1972) was used. After the administration
of the draft test, the scored answer sheets were arranged in the order of scores from
high to low. The lowest 27% and the highest 27 % were selected for calculations.
For the selection of items in the final Test, the difficulty index and discriminating

power of each item were found.

The difficulty index and discriminating power for 42 items of test of

perceptual speed test in mathematics are given in Table 7.
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Table 7

Difficulty Index and Discriminating Power of Items in the Test of Perceptual Speed

in Mathematics

Item No. DI DP Status Item No. DI DP Status
1 0.388 0.407 Accepted 22 0.666 0.370 Accepted
2 0.685 0.555 Accepted 23 0.685 0.407 Accepted
3 0.666 0.370 Accepted 24 0.648 0.333  Accepted
4 0.611 0.333 Accepted 25 0.648 0.407 Accepted
5 0.592 0.444 Accepted 26 0.592 0.370 Accepted
6 0.648 0.407 Accepted 27 0.537 0.407 Accepted
7 0.629 0.370 Accepted 28 0.629 0.444 Accepted
8 0.574 0.333  Accepted 29 0.6111 0.407 Accepted
9 0.611 0.481 Accepted 30 0.592  0.370  Accepted
10 0.518 0.148 Rejected 31 0.592 0.444 Accepted
11 0.666 0.444 Accepted 32 0.648 0.333 Accepted
12 0.685 0.555 Accepted 33 0.537 0.407 Accepted
13 0.555 0.370 Accepted 34 0.518 0.370 Accepted
14 0.685 0.333 Accepted 35 0.685 0.407 Accepted
15 0.574 0.481 Accepted 36 0.481 0.370 Accepted
16 0.537 0.407 Accepted 37 0.518 0.444 Accepted
17 0.555 0.444 Accepted 38 0.444 0.518 Accepted
18 0.481 0.518 Accepted 39 0.388 0.185 Rejected
19 0.537 0.333  Accepted 40 0.481 0.444 Accepted
20 0.629 0.370 Accepted 41 0.666 0.518 Accepted
21 0.6111 0.333  Accepted 42 0.537 0.407 Accepted

Selection of Item

Based on the difficulty index and a discriminating power, the items were

selected. In the present study, the difficulty index is between 0.3 and 0.8 and

discriminating power 0.3 and more than 0.3 were selected. Thus the investigator

prepared a final Test with 40 multiple-choice items from the draft test. The time
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duration of the test was 40 minutes. The final Test of perceptual speed with two

items was discarded from the draft test, resulting in the final Test with 40 items.
Validity

Content Validity and Face Validity. To ensure the content validity of the
test of perceptual speed, the investigator subjected the test item to expert criticism.
As per the evaluation of the subject experts, the test covers the selected significant
concepts. This is comprehensive enough in terms of perceptual speed. Hence it has
Content validity. For establishing face validity, items of perceptual speed were
subjected to the subject expert's evaluation. The experts confirmed that the items

were able to measure the perceptual speed of standard VIII pupils.

Reliability

The reliability of the test was established using the test re-test method. The
same test was again administered on the same sample after three weeks. Thus two
sets of scores, the original score and the retest scores were obtained and tabulated
and their statistical correlation was found by using the Pearson product-moment
correlation formula. The reliability of the test was found to be 0.737. Thus, the
obtained value of validity and reliability indicates that the test is an appropriate and

acceptable tool for the final Test.

A copy of the Malayalam and English versions of the draft and final Test of
perceptual speed and its response sheet are given as Appendix V, Appendix VI,

Appendix VII, Appendix VIII and Appendix XV respectively.

Mathematics Anxiety Scale (Aruna & Lisheetha, 2019)

The Mathematics Anxiety Scale was developed and standardized by the

investigator with the help of supervising teacher and various subject experts.
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Planning

The investigator thoroughly reviewed the literature related to mathematics
anxiety to clarify the construct. Various researchers have defined mathematics
anxiety in different ways and there are many theories related to mathematics
anxiety, but the investigator was not able to find a commonly accepted constructive
model. A major source of mathematics anxiety is the teaching approach of “explain-
practice -memorize (Steele and Alfred, 1998) and with the help of literature, after
many discussions with the supervising teacher and experts in the field, five sub-

components were finalized.
Preparation of Items

The Mathematics Anxiety Scale is a five-point Likert scale. It has 30 items in
total. The statement used in the scale is intended to measure the components,
namely; Topics related anxiety, Concern about learning mathematics, Resolving
problems in mathematics, Classroom performance anxiety and Mathematics Test

anxiety.

Topics Related Anxiety. Topic-related anxiety refers to the Worries of the

learner towards some specific topic or lesson in the Mathematics Text Book.

Example. 1 feel so empty when teachers teach money transfer, simple

interest, compound interest, etc in mathematics class.

Concern About Learning Mathematics. Students perceive mathematics as
a very hard subject and very confusing to learn. They quickly lost their interest and
motivation to learn mathematics. Concern about learning mathematics refers to the

challenges faced by the learner while learning mathematics.

Example. 1 wish mathematics were removed from the school subjects.
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Resolving Problems in Mathematics. Resolving problems in mathematics
refers to the worries a learner takes to establish the means of achieving a

mathematical goal or solving a mathematical problem.

Example. 1 got frustrated because I couldn’t solve the problem by imagining

the three-dimensional figures in my mind and finding solutions.

Classroom Performance Anxiety. Classroom performance anxiety refers to
the fear of the learner, making mistakes in front of teachers and peers leads to

embarrassment or feeling of inferiority.

Example. My hands get cold and sweaty when I do maths problems in my

notebook from the class.

Mathematics Test Anxiety. Mathematics test anxiety refers to the feeling of

apprehension and physiological reactivity of a learner towards mathematics tests.

Example. While sleeping by dreamed failing of the maths exam before the

exam and waking up with shock.

The Weightage given to each component of the mathematics anxiety scale is

given below in the Table 8.

Table 8

Weightage is Given to the Components

I\SI:)'. Component Item No. Total Percentage
1  Topic related anxiety 4,8, 16,18, 24,29 6 20
2 Concern about learning mathematics 9, 10, 14, 15, 25, 30 6 20
3 Resolving problems in mathematics 2, 11, 12, 20, 22, 24 6 20
4  Classroom performance anxiety 1,5,17, 21, 26, 28 6 20
5 Mathematics test anxiety 3,7,13,19, 23,27 6 20
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Scoring Procedure

The draft scale of mathematics anxiety consisted of 30 statements. The draft
scale consists of 18 negative statements and 12 positive statements. The scale was
prepared in the form of a five-point Likert scale following a response pattern of
Always, Most of the Time, Sometimes, Occasionally and Never. The score for each
item will be in a sequence of 5, 4, 3, 2, 1 for positive items and 1, 2, 3, 4, 5 for
negative Items. All the item scores for each student are to be submitted to obtain a

total measure of mathematics anxiety.
Try Out

The draft scale with thirty items was tried out on a sample of 149 pupils of
standard VIII, other than the experimental and control groups. Before the
administration of the scale, its purpose was made clear to the students. The scale
includes all necessary guidelines about the scale and additional information required
was given by the investigator. The response sheet is collected from the students and
the score of each student is calculated. Arrange the response sheets in the ascending
order of total scores obtained by the pupil. The score obtained by the highest 27
percent and lowest 27 percent was selected for the calculation. The t values were

calculated for each item by using the formula

Xu-Xt

(XX ) +(%, X )
N(N-1)

Where

X = the mean response score on a given statement for the high group

X1 =the mean response score on a given statement for the low group

N = Size of high group and low group
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The t value for each item was calculated. Items having a value above 2.58
were selected for the final Test. The details of the item Analysis of the draft of

Mathematics Anxiety are presented below Table 9.

Table 9

Details of the Item Analysis of Draft Scale of Mathematic Anxiety

Item No. t-value Status Item No. t-value Status
1 1.326 Rejected 16 3.646 Accepted
2 3.134 Accepted 17 4.934 Accepted
3 4.288 Accepted 18 3.508 Accepted
4 3.170 Accepted 19 5.287 Accepted
5 3.737 Accepted 20 7.060 Accepted
6 4.433 Accepted 21 3.308 Accepted
7 4.590 Accepted 22 5.850 Accepted
8 3.972 Accepted 23 3.137 Accepted
9 3.709 Accepted 24 1.620 Rejected
10 4.374 Accepted 25 4.211 Accepted
11 3.114 Accepted 26 3.489 Accepted
12 3.426 Accepted 27 3.982 Accepted
13 4.091 Accepted 28 5.014 Accepted
14 3.600 Accepted 29 3.570 Accepted
15 5.255 Accepted 30 3.273 Accepted

Selection of Item

Items having a t value above 2.58 were selected for the final Test. Two items
were deleted from the draft scale after item analysis. The final form of the scale of

Mathematics Anxiety consists of 28 items.
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Validity

Construct Validity and Face Validity. The construct validity and face
validity methods have validated the present scale of mathematics anxiety. The method
followed in the construction of the scale, the criteria considered for writing statements,
and the mode of selection of the scale's dimension all show that the scale has construct
validity. Face validity is established for the scale by seeking help from supervising
teachers and experts in the field to confirm that the statements in the scale can assess

the mathematical anxiety of standard VIII students. Hence, the scale has face validity.
Reliability

The reliability of the Scale was established using the test re-test method. The
same scale was again administered on the same sample after three weeks. Thus, two
sets of scores, the original score and the readministered scores were obtained and
tabulated and their statistical correlation was found by using the Pearson product-
moment correlation formula. The reliability of the scale was found to be 0.713.
Thus, the obtained value of validity and reliability indicates that the scale is an

appropriate and acceptable tool for the final Test.

A copy of the Malayalam and English versions of the draft and the final
Mathematics Anxiety Scale are presented as Appendix IX, Appendix X, Appendix
XI, Appendix XII and Appendix XVI respectively.

Standard Progressive Matrices Test (Raven 1958)

To measure the nonverbal intelligence for testing the homogeneity of the
groups, the Standard Progressive Matrices Test (Raven, 1958) was used. It was
further divided into another five subsets (A, B, C, D, E) of diagrammatic puzzles
with a missing part. The students were asked to find the most appropriate and logical
part among the given six to eight options. Forty- minutes was the duration of the
test. The maximum score one can obtain was 60, as there were five sets each with 12
questions and each correct answer carried 1 mark. Each nonverbal intelligence score

was the total score obtained by the student.
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Raven reported that the validity estimated varied from 0.50 to 0.80 and the

reliability coefficient varied from 0.80 to 0.90.

A copy of the response sheet of Standard progressive matrices tests is given

in Appendix XV.
Classroom Environment Inventory (Aruna, Sureshan & Unnikrishnan, 1998)

The investigator adopted the Classroom Environment Inventory constructed
and standardized by (Aruna et al., 1998). The Classroom Environment inventory was
mainly based on the Dimensions in the Classroom Environment instrument developed
by Fraser & Fischer (1982). The individual dimensions used for the construction of
the classroom environment inventory are Material environment, Cohesiveness, Task
orientation, Innovation, participation, Teacher support, personalization, Independence,

Order and organization, Teacher control, Friction and competition.

The validity of the inventory was estimated by criterion-related technique,
which was found to be 0.5364. Finding the reliability of the inventory test-retest
method was adopted and the reliability coefficient was found. It would be 0.859 as
reported by the authors. Yes /No options are given as the response and score” 1” for

yes and “0” for no response.

A copy of the Malayalam and English versions of the classroom
Environment Inventory and its response sheet are given as Appendix XXI, Appendix

XXII and Appendix XXIII respectively.
Socio-Economic Status Scale (Aruna & Sumi, 2010)

Equating groups the socioeconomic status scale developed by Aruna and
Sumi (2010) was used. It is an expanded form of a general datasheet. The general
data sheet is divided into 5 sections. The first section consists of information about
the subject regarding the name of the pupil, age, sex, locality of school and place of

residence. The second part calls for information regarding the level of education of
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parents, siblings and other occupants of the family. The third section is used to elicit
information regarding the type of occupation of the family members. The details
about the income of the family members are collected through the fourth section.
The investigator depends on the education, occupation and income of the mother

and father or guardian to fix up the socioeconomic status score of the family.

Table 10

Weightage is Given for Parental Education, Parental Occupation and Monthly
Income of Parents

S1 Parental Parental Monthly
No. Education Weightage Occupation Weightage income level Weightage
of parents
1 Illiterate 5 Unemployed 5 Below 5000 5
2 Standard I-IV 10 Unskilled 10 5000-10000 10
3 Standard V-VII 15 Semiskilled 15 100001-20000 15
4  Standard VIII-X 20 Skilled 20 20001-30000 20
PreUniversity/ Semi
5 Predegree/ TTC/ 25 . 25 300001-40000 25
) Professional
Intermedium
BA/BSc/BCom/
6 BEYNITC 30 Professional 30 40001-50000 30
Engineering/
Diploma
MA/ MSc/ Med/ :
7 BL, BSc(Tec), 35 Hrlogf};lsysional 35 > Oggglvjnd 35
PhD etc P

A copy of the Socioeconomic Status Scale is given in the Appendix XXIV.
Data Collection Procedure

Data collection was conducted through the preliminary surveys and
experiment. The preliminary survey on problem solving ability, perceptual speed
and mathematics anxiety of secondary school students from the coastal area and
non-coastal area of Standard VIII students. The purpose of the preliminary survey

on variables of secondary school was to find out whether there exists any significant
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difference in the mean scores of problem solving ability, perceptual speed and
mathematics anxiety component-wise between the Coastal area and the Non-coastal
area. The data was collected from a sample of 400 students, of which 149 were from
coastal areas secondary school students and 251 were from non-coastal areas
secondary school students in Kozhikode district. From the results of the survey, the
investigator with the help of the supervising teacher decided to conduct an

experimental study on Coastal area secondary school students.

The investigator also conducted a preliminary survey of Secondary School
mathematics teachers through a questionnaire to understand the usage of prevailing
strategies and methods in secondary School mathematics classes and what are the
constraints faced by them and their suggestions for improvement in teaching
mathematics at the secondary level. The data were collected from 30 mathematics
teachers from Kozhikode district. From the preliminary survey of secondary school
mathematics teachers, the investigator with the help of a supervising teacher decided
to select Brain compatible learning Strategy for experimentation among coastal

areas secondary school students.

After the preliminary surveys the experimental study was conducted using
a quasi-experimental design with a pre-test post-test non-equivalent group design
were utilized. In the experimental study, the two intact classes of Standard VIII
were selected from two different coastal area secondary schools from the
Kozhikode district. Two intact classes from Umbichy Hajee Higher Secondary
School with 54 students from standard VIII were selected as the experimental
group and two intact classes from Government Vocational Higher Secondary
School from Payyanakkal with 54 students were selected as the control group

respectively. The experimental group was taught through Brain Compatible
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learning strategy and the control group was taught through the Existing method of
teaching. Before starting the experiments, the Problem solving ability, perceptual
speed test and mathematics anxiety scale were administered to the experimental
group and control group as a pre-test to measure the pre-experimental status in
terms of problem solving ability, perceptual speed and mathematics anxiety and
the response sheet was collected. The experiment treatment was done in the
experimental group. For the preparation of lesson transcript for the experimental
group the seven-stage brain-based lesson planning outline by Jenson 2008 was
used. In the control group, existing methods of teaching were employed to teach
the selected topic. The topic selected for treatment and the time duration were the

same for the experimental group and control group.

After the completion of the treatment post-tests on problem solving ability,
perceptual speed and mathematics anxiety scale were administered to
experimental and control groups as post-tests. Which were already used as pre-
tests to measure the pre-experimental status. This test was again administered to
measure the post-treatment status of the subject in terms of problem solving
ability, perceptual speed and mathematics anxiety. The data on the other control
variables; Non-verbal intelligence, classroom environment inventory and
socioeconomic status scale were collected from both the experimental group and
control group. Before the administration of the test, the purpose was made clear to
the students and all necessary guidelines were given to the subject. When
administering the standardized test, the instructions given in the manual were
strictly followed and explained to the subject before taking the tool. A uniform
procedure was adopted for the experimental group and control group. All tests

were administered by the investigator personally.
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Scoring and Consolidation

Specific directions given in the respective test manual were strictly followed
for scoring the response sheets collected. Initially, response sheets of the test of
problem solving ability, the test of perceptual speed and the mathematics anxiety
scale of the coastal area and non-costal area secondary school students were scored
component-wise. After that questionnaire of secondary school mathematics teachers
was scored. After that, the response sheet of the test of problem solving ability, the
test of perceptual speed and mathematics anxiety scale, non-verbal intelligence,
classroom environment inventory, social economic status scale, etc were scored
according to the scoring keys provided. Response sheets that were correct in all
respects were only taken into consideration. After scoring the response sheets the
scores obtained in each tool were tabulated and consolidated separately for the

experimental group and control group.

Statistical Techniques Employed for the Study

Mean Difference Analysis

In the preliminary survey on problem solving ability, perceptual speed and
mathematics anxiety of secondary school students, the mean difference analysis was
used to compare coastal area and non-coastal area secondary school students in
terms of problem solving ability, perceptual speed and mathematics anxiety in total

and component-wise.
Percentage Analysis

The percentage analysis was used in the preliminary survey of secondary
school mathematics teachers to identify the prevailing strategies, methods and

constraints faced by the mathematics teachers and their suggestive measures to
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overcome the constraints for the improvement of teaching mathematics at the

secondary level.

The following major Statistical Techniques were used to compare the

experimental and control group

Basic Descriptive Statistics

Preliminary analysis was done to find out the nature of the distribution of
variables for the selected sample in the experiment. For this purpose, mean, median,
mode, standard deviation, skewness, and kurtosis corresponding to each variable

were calculated for total samples and relevant sub-samples.

Test of Significance of Difference between Means

A test of the significance of the difference between means was used to

compare the relevant variables of the Experimental and control groups.

Mean difference analysis was used to compare the relevant variables
between the control group and the experimental group. Independent ‘t’ test scores
were calculated to compare the mean pretest scores, mean post-test scores and mean
gain scores of problem solving ability, perceptual speed, and mean change scores of
mathematics anxiety of coastal area secondary school students between the control

and experimental groups.

Effect Size (Cohen’s d)

Effect size is a measure that describes the magnitude of difference between
the control group and the experimental group. It is an important tool in reporting and

interpreting effectiveness.

Cohen’s d is the standardized mean difference between two independent

samples. To interpret this effect size the benchmark proposed by Cohen (1988) is
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0.2 indicates small effect, 0.5 indicates medium effect and 0.8 indicates large

effect.

ANCOVA

Analysis of covariance is a statistical technique used to control or adjust the
effects of one or more uncontrolled variables and permit thereby a valued evaluation
of the effectiveness of the experiment (Ferguson, 1996). This technique is applied

when there are one or more correlated variables exist with the dependent variable.

The statistical technique represents an extension of the Analysis of Variance
to allow for the correlation between initial and final scores. Co-variance analysis is
especially useful to control statistically the effects of one or more covariates.
Through co-variance analysis, it is possible to effect adjustments in final terminal

scores which allow for differences in the same initial variable.

Since the experiment was carried out using non-equated intact class groups,
to statistically control for the initial differences between experimental and control
groups, if any in terms of Pre-problem solving ability, pre-perceptual speed, pre -
mathematics anxiety, Non-Verbal Intelligence, Classroom Environment, Socio-
Economic Status, one-way ANCOVA was used. This helped in better comparison of
the two groups to study the relative effectiveness of Brain Compatible learning
strategy in enhancing problem solving ability, perceptual speed and reducing

mathematics anxiety.

Bonferroni’s Test for Post-Hoc Comparison

After ANCOVA Bonferroni’s test was used to compare the adjusted criterion
mean scores of the problem solving ability, perceptual speed and mathematics

anxiety of the control group and experimental group
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Figure 3
Flow Chart Showing the Summary of the Execution of the Experiment
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ANALYSIS

The present study was conducted to compare the effect of Braincompatible
learning approach with the Existing method of teaching mathematics in enhancing
problem solving ability, perceptual speed and reducing mathematics anxiety of
coastal area secondary school students. The design used in the study was quasi-
experimental design with pretest posttest non-equivalent group design. The result of
the present study was analyzed in three major steps. A preliminary survey of
secondary school students was conducted to compare the coastal area and non-
coastal area secondary school students in terms of Problem solving ability,
perceptual speed and mathematics anxiety and a preliminary survey of mathematics
teachers was conducted to identify the prevailing strategies and methods adopted for
teaching mathematics and the constraints faced by the teachers at secondary school
level and suggestive measures to overcome the limitations. After the execution of
preliminary surveys, the experimental study was conducted to find out the
effectiveness of Brain compatible learning strategy over existing method of teaching
in terms of problem solving ability, perceptual speed and mathematics anxiety of
coastal area secondary school students for total sample and sub-sample based on

gender were analyzed.

The collected and tabulated data were analyzed using statistical techniques
like, basic descriptive statistics, mean difference analysis, percentage analysis, one-
way analysis of covariance (ANCOVA), and Bonferroni’s post hoc comparison. The
statistical analysis was conducted based on the objectives set for the study using
SPSS software (statistical package for social science). The entire analysis of the data

was completed and interpreted as follows.
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Results of Preliminary Survey

Analysis of data from the preliminary survey is described under the

following headings

e Comparison of the mean scores of problem solving ability, perceptual speed,
mathematics anxiety and its subcomponents of secondary school students

between the Coastal area and Non-coastal area secondary schools.

e [Estimation of the Result of a preliminary survey of secondary school
mathematics teachers on Prevailing Strategies and methods of Teaching
mathematics, its Constraints and the Suggestive Measures to Overcome the

Constraints of Teaching Mathematics at the Secondary Level.
Important Statistical Constants of the Variables

e Pretest scores of the variables of the experimental group for the total sample,

Boys and Girls.

e Pretest scores of the variable of the control group for the total sample, Boys

and Girls.

e Posttest score of the variables of the experimental group for the total sample,

Boys and Girls.

e Posttest score of the variables of the control group for the total sample, Boys

and Girls.
Mean Difference Analysis

e Comparison of the mean pre-test scores of problem solving ability,
perceptual speed, mathematics anxiety, nonverbal intelligence, classroom
environment, and socio-economic status of Experimental and Control

groups for the total sample, Boys and Girls.
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Comparison of the mean pre-test and posttest scores of problem solving
ability, perceptual speed and mathematics Anxiety of the Experimental

group and control group for the total sample, Boys and Girls.

Comparison of the mean posttest scores of problem solving ability,
perceptual speed and mathematics anxiety of experimental and control

groups for the total sample, Boys and Girls.

Comparison of the mean gain scores of problem solving ability, perceptual
speed and change scores of mathematics anxiety of Experimental and

Control groups for the total sample, Boys and Girls.

Analysis of Effect Size

The effect size of the mean gain score of problem solving ability, perceptual
speed and change scores of mathematics anxiety of the Experimental and

control groups for the total sample, Boys and Girls.

Analysis of Co-variance of the Dependent Variable

Comparison of adjusted mean scores of the problem solving ability of
experimental and control groups by considering pretest scores of perceptual
speed, pretest scores of mathematics anxiety, Nonverbal Intelligence,

Classroom Environment and Socio-Economic Status as covariates.

Comparison of adjusted mean scores of the perceptual speed of experimental
and control groups by considering pretest scores of problem solving ability,
pretest scores of mathematics anxiety, Nonverbal Intelligence, Classroom

Environment and Socio-Economic Status as covariates.

Comparison of adjusted mean scores of mathematics anxiety of

experimental and control groups by considering pretest scores of problem
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solving ability, pretest scores of perceptual speed, Nonverbal Intelligence,

Classroom Environment and socioeconomic status as covariates.

Objectives of the Study

1. To study whether there exist any significant differences in the mean scores of
problem solving ability and its sub-components (sensing the problem, collect
and classifies data, Analysis, Evaluation and Generalisation) between the

coastal area and non-coastal area secondary school students.

2. To study whether there exist any significant differences in the mean scores
of perceptual speed and its sub-components (Geometric shape comparison
test, Number comparison test, symbol comparison test and basic arithmetic
operation test) between the coastal area and non-coastal area secondary

school students.

3. To study whether there exist any significant differences in the mean scores
of mathematics anxiety and its sub-components (Topics related anxiety,
Concern about learning mathematics, Resolving problems in mathematics,
Classroom performance anxiety and Mathematics test anxiety) between the

coastal area and non-coastal area secondary school students.

4. To identify the prevailing strategies and methods in teaching mathematics
and measure to overcome the constraints in implementing the strategies in

teaching mathematics at the secondary level.

5. To compare the mean pre-test scores, posttest scores and gain scores of the
experimental group and control group in problem solving ability for the

total sample, Boys and Girls.

6. To compare the mean pre-test scores, posttest scores and gain scores of the
experimental group and control group in perceptual speed for the total

sample, Boys and Girls.
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To compare the mean pre-test scores, posttest scores and change scores of
the experimental group and control group in mathematics anxiety for the

total sample, Boys and Girls.

To find out the effectiveness of Brain compatible learning strategy with that
of the Existing method of teaching in problem solving ability, perceptual
speed, and mathematics anxiety among coastal area secondary school

students.
Hypotheses of the Study

There will be significant differences in the mean scores of problem solving
ability and its subcomponents (sensing the problem, collect and classifies
data, Analysis, Evaluation and Generalisation) between the coastal area and

non-coastal area secondary school students.

There will be significant differences in the mean scores of Perceptual
speed and its subcomponents (Geometric shape comparison test, Number
comparison test, symbol comparison test and basic arithmetic operation
test) between the coastal area and non-coastal area secondary school

students.

There will be significant differences in the mean scores of mathematics
anxiety and its subcomponents (Topics related anxiety, Concern about
learning mathematics, Resolving problems in mathematics, Classroom
performance anxiety and Mathematics test anxiety) between the coastal area

and non-coastal area secondary school students.

There will be no significant difference in the mean pretest scores of the
Problem Solving ability of the experimental group and control group for the

Total sample, Boys and Girls.
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S.

10.

11.

12.

There will be no significant difference in the mean pretest scores of
Perceptual Speed of the experimental group and control group for the Total

sample, Boys and Girls.

There will be no significant difference in the mean pretest scores of
mathematics anxiety of the experimental group and control group for the

Total sample, Boys and Girls.

There will be significant difference in the mean pretest and posttest scores
of problem solving ability of the experimental group for the Total sample,

Boys and Girls.

There will be significant difference in the mean pretest and posttest scores
of Perceptual Speed of the experimental group for the Total sample, Boys

and Girls.

There will be significant difference in the mean pretest and posttest scores
of Mathematics anxiety of the experimental group for the Total sample,

Boys and Girls.

There will be significant difference in the mean pretest and posttest scores
of Problem solving ability of the control group for the Total sample, Boys

and Girls.

There will be significant difference in the mean pretest and posttest scores
of Perceptual Speed of the control group for the Total sample, Boys and

Girls.

There will be significant difference in the mean pretest and posttest scores
of mathematics anxiety of the control group for the Total sample, Boys and

Girls.



13.

14.

15.

16.

17.

18.

19.

20.
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There will be significant difference in the mean posttest scores of Problem
solving ability of the experimental group and control group for the Total

sample, Boys and Girls.

There will be significant difference in the mean posttest scores of Perceptual
Speed of the experimental group and control group for the Total sample,

Boys and Girls.

There will be significant difference in the mean posttest scores of
mathematics anxiety of the experimental group and control group for the

Total sample, Boys and Girls.

There will be significant difference in the mean gain scores of problem
solving ability of the experimental group and control group for the Total

sample, Boys and Girls.

There will be significant difference in the mean gain scores of perceptual
speed of the experimental group and control group for the Total sample,

Boys and Girls.

There will be significant difference in the mean change scores of
mathematics anxiety of the experimental group and control group for Total

sample, Boys and Girls.

There will be significant difference in the adjusted mean scores of problem
solving ability of Experimental and Control groups by considering, Pretest
Perceptual Speed, Pretest mathematics anxiety, Nonverbal Intelligence,
Classroom environment and Socio-Economic Status as covariates for the

Total sample, Boys and Girls.

There will be significant difference in the adjusted mean scores of Perceptual

Speed of Experimental and Control groups by considering Pretest problem
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solving ability, Pretest mathematics anxiety, Nonverbal Intelligence,
Classroom environment and Socio-Economic Status as covariates for the

Total sample, Boys and Girls.

21. There will be significant difference in the adjusted mean scores of
mathematics anxiety between the Experimental and control groups by
considering Pretest problem solving ability, Pretest Perceptual Speed,
Nonverbal Intelligence, Classroom environment and Socio-Economic Status

as covariates for the Total sample, Boys and Girls.
Results of the Preliminary Survey

Preliminary Survey on Problem Solving Ability, Perceptual Speed and

Mathematics Anxiety of Secondary School Students

The objective of the preliminary survey was to find out whether there exists
any significant difference between the mean scores of the variables, problem solving
ability, perceptual speed and mathematics anxiety and its sub-components between

the coastal area and non-coastal area Secondary school students.

Comparison of Mean Scores of Problem Solving Ability Test and its Sub-
Components between Coastal Area and Non-coastal Area Secondary School

Students

To find whether there exists any significant difference in the mean scores
of the Problem solving ability test and its sub-components between Coastal area
and Non-coastal area secondary school students; the investigator used an
independent sample ¢-test. The result of the statistical analysis is presented in the

Table 11.
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Table 11

Data and Results of Test of Significance of the Difference between Mean Scores of
Problem Solving Ability Test and its Sub-components between the Coastal Area and

Non-coastal Area

t-

p_

Variable Group N Mean SD value  value Significance
| CroaStaL | 149 4853 1402 <001
stsll:ri the ~ ATcaSCHOO 2647 0.008 significant at

Non-coastal 5y 548 1 468 0.05 level

area school

CoaStaL | 149 3940 1362 <0.01
Collectand  AT€a SEH00 8.144 0.000 significant at
classifies data 3 ‘ '

Non-coastal ) 5535 g3 0.01 level

area school

;‘e’zs;ilool 149 3.600 1326 <0.01
Analysis 3.758 0.001 significant at

Non-coastal 5, 4 55 1 770 0.01 level

area school

gi‘;zsziimol 149 5220 2.145 <0.01
Evaluation 3.447 0.001 significant at

Non-coastal ,5) 5 g96 1 735 0.01 level

area school

acrzzsi‘tool 149 2540 1267 <001
Generalisation 5.049 0.000 significant at

Non-coastal " 5; 3 358 1 757 0.01 level

area school

Coastal 149 20.153 4256 <0.01
Problem area school S VUL
solving ability 6.918 0.000 significant at

Non-coastal 5, 53 975 5990 0.01 level

area school

Table No. 11 reveals that the mean difference analysis of the Problem solving

ability and its components between students from coastal area and non-coastal

area secondary schools. For the component sensing the problems from coastal

area secondary schools (N=149), the mean score is 4.853 with a standard
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deviation of 1.402. In comparison, among students from non-coastal area
secondary schools (N=251), the mean score is 5.248 with a standard deviation of
1.468. The ¢-value for this comparison is 2.647, with a p-value of 0.008,
indicating a statistically significant difference at the 0.05 level. This suggests
that students from non-coastal area secondary schools have a slightly higher
ability to sense problems compared to students from coastal area secondary

schools.

The data on the ability to collect and classify data shows the mean score is
3.940 with a standard deviation of 1.362 for coastal areca students, while for students
from non-coastal area schools, the mean score is 5.232 with a standard deviation of
1.631. The t-value is 8.144, with a p-value of 0.000, indicating a statistically
significant difference at the 0.01 level. Therefore, students from non-coastal area
schools have significantly higher abilities to collect and classify data compared to

students from coastal area secondary schools.

The comparison of the ability to analyze between students from coastal and
non-coastal area secondary schools gives the t-value is 3.758, with a p-value of
0.001, indicating a statistically significant difference at the 0.01 level. Hence,
students from non-coastal area schools exhibit significantly higher abilities in

analysis compared to students from coastal area secondary schools.

On the ability to evaluate information among students from coastal and non-
coastal area secondary schools, the t-value is 3.447, with a p-value of 0.001,
indicating a statistically significant difference at the 0.01 level. Therefore, students
from non-coastal area secondary schools show significantly higher abilities in

evaluation compared to students from coastal area secondary schools.

The table compares the ability to generalisation between students from

coastal and non-coastal area secondary schools. Students from coastal area
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secondary schools have a mean generalisation score of 2.540 with a standard
deviation of 1.267, while students from non-coastal area secondary schools have a
mean score of 3.368 with a standard deviation of 1.752. The ¢-value is 5.049, with a
p-value of 0.000, indicating a statistically significant difference at the 0.01 level.
Thus, students from non-coastal area secondary schools demonstrate significantly
higher abilities in generalisation compared to students from coastal area secondary

schools.

Lastly, compares the overall Problem solving ability scores between students
from coastal and non-coastal area secondary schools. Students from coastal area
schools have a mean score of 20.153 with a standard deviation of 4.256, while
students from non-coastal area schools have a mean score of 23.972 with a standard
deviation of 5.900. The ¢-value is 6.918, with a p-value of 0.000, indicating a
statistically significant difference at the 0.01 level. Thus, students from non-coastal
area secondary schools demonstrate significantly higher problem solving abilities

compared to students from coastal area secondary schools.

The performance of the coastal area and non-coastal area secondary school
students on problem solving ability and its components for the total sample were

examined graphically.

The graphical representation of mean scores of problem solving ability
(component-wise) of the coastal area and non-coastal area secondary schools is

shown in Figure 4.
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Figure 4

The Graphical Representation of Mean Scores of Problem Solving Ability (Component-

wise) of Coastal Area and Non-coastal Area Secondary School Students
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From Figure 4, it is evident that the bar plots are used to compare differences in
mean scores among two groups; coastal area students and non-coastal area students.
The X-axis of the graph represents the components of the variable problem solving
ability (sensing the problem, collect and classifies data, analysis, evaluation and
generalisation) of the two groups. The Y-axis represents the mean scores of the
components of the variable problem solving ability of the two groups. The mean
scores of the Non-coastal area samples were higher than those of the coastal area
sample for the components of the variable problem solving ability so it can be
concluded that Non-coastal area secondary students have higher problem solving

ability in component-wise as compared to the coastal area secondary students.

The graphical representation of mean scores of problem solving ability (total

sample) of coastal area and non-coastal area secondary schools was shown in figure

5.
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Figure 5

The Graphical Representation of Mean Scores of Problem Solving Ability (Total
Sample) of Coastal Area and Non-coastal Area Secondary School Students
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From Figure 5, it is evident that the bar chart was used to compare the difference in
the mean scores of the two groups, coastal area students and Non-coastal area
students for the variable problem solving ability for the total sample. The X-axis of
the graph represents the variable problem solving ability of two groups. The Y-axis
represents the mean scores of the problem solving ability of two groups for the total
sample. So it can be concluded that Non-coastal area secondary students have higher

problem solving ability as compared to the coastal area secondary school students.

Comparison of Mean Scores of Perceptual Speed and its Sub-components between

Coastal area and Non-coastal Area Secondary School Students

To find whether there exists any significant difference in the mean scores of
the Perceptual Speed and its sub-components between Coastal area and Non-coastal
area secondary school, the investigator used an independent sample #-test. The result

of the statistical analysis is presented in Table 12.
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Table 12

Data and Results of Test of Significance of the Difference between Mean Scores of
Perceptual Speed and its Sub-components between the Coastal Area and Non-

Coastal Area
. Std. p o
Variable Group N Mean Deviation value Significance
- comsulaed 149 3913 1959 <001,
g(e)?nrgzt;szs ape 22.103 0.000 significant at
Non-coastal 1 7670 1427 0.01 level
area school
X g:%iscfl A 149 3820 1776 <0.01,
Iggrrgp;{ison Tet 18.488 0.000 significant at
Non-coastal 5516897 1500 0.01 level
area school
. i‘l’lisjlarea 149 3393 1.609 <0.01,
gzrrnnpzﬁson Tet 11.565 0.000 significant at
Non-coastal 51 5808 2232 0.01 level
area school
o Comsualarea e 5987 1768 <0.01
Basic Arithmetic school 13.044 0.000 significant at
Operation Test ) ‘ '
P Non-coastal 551 g 720 2170 0.01 level
area school
i‘l’fslarea 149 17.113  3.775 <001,
Perceptual Speed 26.010 0.000 significant at
Non-coastal = 5 »g 195 4823 0.01 level

area school

Table No.12, represents data comparing the performance of students from coastal

area secondary schools and non-coastal area secondary schools on the Perceptual

Speed and its components. For students from coastal area secondary schools, the

mean score of geometric shape comparison is 3.913 with a standard deviation of

1.959, while for students from non-coastal area secondary schools, the mean score is

7.672 with a standard deviation of 1.427. The calculated #-value for this comparison

is 22.103, indicating a substantial difference in means between the two groups. The

associated p-value is 0.000, which is less than 0.01, indicating a statistically
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significant difference. Therefore, students from coastal area secondary schools
perform significantly low on the geometric shape comparison test compared to

students from non-coastal area secondary schools.

On the number comparison test Students from coastal area secondary schools
have a mean score of 3.820 with a standard deviation of 1.776, whereas students
from non-coastal area secondary schools have a mean score of 6.892 with a standard
deviation of 1.500. The calculated ¢-value is 18.488 and the associated p-value is

0.000, indicating a statistically significant difference at the 0.01 level.

Symbol comparison test performance of students from coastal and non-
coastal area schools shows the calculated z-value is 11.565 and the associated p-
value is 0.000, indicating a statistically significant difference at the 0.01 level. Thus,
students from coastal area secondary schools exhibit significantly lower
performance on the symbol comparison test compared to students from non-coastal

area secondary schools.

The comparison of students' performance on a basic arithmetic operation test
between coastal and non-coastal area secondary schools shows students from coastal
area secondary schools have a mean score of 5.987 with a standard deviation of
1.768, while students from non-coastal area secondary schools have a mean score of
8.720 with a standard deviation of 2.170. The calculated ¢-value is 13.044, and the
associated p-value is 0.000, indicating a statistically significant difference at the 0.01
level. Therefore, students from coastal area secondary schools perform significantly
lower on the basic arithmetic operation test compared to students from non-coastal

area secondary schools.

Finally, the table presents data on the Perceptual Speed performance of
students from coastal and non-coastal area secondary schools. Students from coastal
area secondary schools have a mean score of 17.113 with a standard deviation of

3.775, whereas students from non-coastal area schools have a mean score of 29.092
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with a standard deviation of 4.823. The calculated ¢-value is 26.010, and the
associated p-value is 0.000, indicating a statistically significant difference at the 0.01
level. Hence, students from coastal area secondary schools demonstrate significantly
lower performance on the Perceptual Speed compared to students from non-coastal

area secondary schools.

The performance of the coastal area and non-coastal area secondary school
students on perceptual speed and its components for the total sample were examined

graphically.

The graphical representation of mean scores of perceptual speed
(component-wise) of coastal area and non-coastal area secondary schools was shown

in Figure 6.

Figure 6
The Graphical Representation of Mean Scores of Perceptual Speed (Component-

wise) of Coastal Area and Non-coastal Area Secondary School Students
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From figure 6, it is evident that the bar plots are used to compare differences in mean
scores among two groups; coastal area and non-coastal area secondary school
students. The X-axis of the graph represents the components of the variable perceptual
speed (shape comparison test, number comparison test, symbol comparison test, basic
arithmetic operation test) of two groups. The Y-axis represents the mean scores of the
components of the variable perceptual speed of the two groups. The mean scores of
the Non-coastal area samples were higher than those of the coastal area sample for the
components of the variable perceptual speed so it can be concluded that Non-coastal
area secondary students have higher perceptual speed component-wise as compared to

the coastal area secondary students.

The graphical representation of mean scores of perceptual speed (total
sample) of coastal area and non-coastal area secondary schools were shown in figure

7.

Figure 7
The Graphical Representation of Mean Scores of Perceptual Speed (Total Sample) of

the Coastal Area and Non-coastal Area Secondary School Students
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From Figure 7, it is evident that the bar chart was used to compare the
difference in the mean scores of the two groups, coastal area students and Non-
coastal area students for the variable perceptual speed for the total sample. The
X-axis of the graph represents the variable perceptual speed of the two
groups. The Y-axis represents the mean scores of perceptual speed of two groups
for the total sample. So it can be concluded that Non-coastal area secondary
students have higher perceptual speed as compared to coastal area secondary

students.

Comparison of Mean Scores of Mathematics Anxiety and its Sub-
components between Coastal Area and Non-coastal Area Secondary School

Students

To find whether there exists any significant difference in the mean scores
of mathematics anxiety and its sub-components between Coastal area and Non-
coastal area secondary school, the investigator used an independent sample ¢-

test. The result of the statistical analysis is presented in Table 13.
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Data and Results of Test of Significance of the Difference between Mean Scores of

Mathematics Anxiety and its Sub-components between the Coastal Area and Non-

Coastal Area
. Std. p- .
Variable Group N  Mean Deviation value Significance
Coastal area
Topics school 149 18.613  4.010 <001,
related 4.526 0.000 significant at
anxiety Non-coastal area 251 16.872 3.544 0.01 level
school
C Coastal area
oncern school 149 20.253  5.260 <0.01
?:a(;lrllti:ng 1 3330 0.001 significant at
Non-coastal area
Coastal area
Resolving  gchool 149 20.513 2465 <0.01,
Problems in 2.881 0.004 significant at
mathematics Non-coastal area 251 19.628 3.243 0.01 level
school
Coastal area
Classroom  school 149 22.660  3.141 <0.01,
Performance 6.581 0.000 significant at
anxiety Non-coastal area 251 20.436 3.348 0.01 level
school
Coastalarea 149 21307 3354 <0.05
Mathematics School Ll
test anxiety 2.121 0.035 significant at
Non-coastalarea 5, 5 557 3 499 0.05 level
school
Coastal area
Mathematics ohoo] 149 103.347 14.120 <0.01,
anxiety 5.376 0.000 significant at
scale Non-coastalarea )5y g 168 12,163 0.01 level

school

Table No.13, This part of the table compares the mathematics anxiety and its

components. Among students from coastal area secondary schools (N=149), the

mean topics-related anxiety score is 18.613 with a standard deviation of 4.010. For

non-coastal area secondary schools (N=251), the mean anxiety score is 16.872 with
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a standard deviation of 3.544. The t-value is 4.526, with a p-value of 0.000,
indicating a statistically significant difference at the 0.01 level. This means that
students from coastal area secondary schools experience significantly higher levels
of topics-related anxiety compared to students from non-coastal area secondary

schools.

Data on concern about learning mathematics shows for students from coastal
area secondary schools, the mean score is 20.253 with a standard deviation of
5.260, while from non-coastal area secondary schools, the mean score is 18.680
with a standard deviation of 4.111. The #-value is 3.330 and the p-value is 0.001,
indicating a statistically significant difference at the 0.01 level. Hence, students
from coastal area secondary schools exhibit significantly higher levels of concern
about learning mathematics compared to students from non-coastal area

secondary schools.

The comparison of Resolving problems in mathematics with mean score of
20.513 and standard deviation of 2.465 for coastal area secondary schools and for
non-coastal area secondary schools mean score is 19.628 with a standard
deviation of 3.243. The t-value is 2.881, with a p-value of 0.004, indicating a
statistically significant difference at the 0.01 level. Therefore, students from
coastal area secondary schools experience significantly higher levels of resolving
problems in mathematics compared to students from non-coastal area secondary

schools.

The classroom performance anxiety levels among students from coastal
area secondary schools and non-coastal area secondary schools have mean scores
of 22.660 with a standard deviation of 3.141 and mean score of 20.436 with a
standard deviation of 3.348 respectively. The ¢-value is 6.581, with a p-value of

0.000, indicating a statistically significant difference at the 0.01 level. Thus,
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students from coastal area secondary schools exhibit significantly higher levels of
classroom performance anxiety compared to students from non-coastal area

secondary schools.

The comparison of the level of mathematics test anxiety shows that coastal
area secondary schools have a mean score of 21.307 with a standard deviation of
3.354, while students from non-coastal area secondary schools have a mean score
of 20.552 with a standard deviation of 3.499. The ¢-value is 2.121, with a p-value
of 0.035, indicating a statistically significant difference at the 0.05 level.
Therefore, students from coastal area secondary schools experience significantly
higher levels of mathematics test anxiety compared to students from non-coastal

area secondary schools.

Lastly, the overall mathematics anxiety scores between students from
coastal area and non-coastal area secondary schools show mean mathematics
anxiety score of 103.347 with a standard deviation of 14.120 for coastal area
secondary school students, while students from non-coastal area secondary
schools have a mean score of 96.168 with a standard deviation of 12.163. The ¢-
value is 5.376, with a p-value of 0.000, indicating a statistically significant
difference at the 0.01 level. Thus, students from coastal area secondary schools
show significantly higher overall mathematics anxiety compared to students from

non-coastal area secondary schools.

The mathematics anxiety and its components of coastal area and non-coastal
area secondary school students on mathematics anxiety and its components for total

sample were examined graphically.

The graphical representation of mean scores of mathematics anxiety
(component-wise) of the coastal area and non-coastal area secondary schools was

shown in figure 8.
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Figure 8

The Graphical Representation of Mean Scores of Mathematics Anxiety (Component-

wise) of Coastal Area and Non-coastal Area Secondary School Students
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From Figure 8, it is evident that the bar plots are used to compare differences in
mean scores among two groups; coastal area students and non-coastal area students.
The X-axis of the graph represents the components of the variable mathematics
anxiety (Topics related anxiety, concern about learning mathematics, resolving
problems in mathematics, classroom performance anxiety, mathematics test anxiety)
of the two groups. The Y-axis represents the mean scores of the components of the
variable mathematics anxiety of the two groups. The mean scores of the Non-coastal
area samples were lower than those of the coastal area sample for the components of
the variable mathematics anxiety so it can be concluded that Non-coastal area
secondary students have lower mathematics anxiety in component-wise as compared

to the coastal area secondary students.

The graphical representation of mean scores of mathematics anxiety (total

sample) of coastal area and non-coastal area secondary schools is shown in Figure 9.
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Figure 9

The Graphical Representation of Mean Scores of Mathematics Anxiety (Total
Sample) of the Coastal Area and Non-coastal Area Secondary School Students
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From Figure 9, it is evident that the bar chart was used to compare the difference
in the mean scores of the two groups, coastal area and Non-coastal area
secondary school students for the variable mathematics anxiety for the total
sample. The X-axis of the graph represents the variable mathematics anxiety of
the two groups. The Y-axis represents the mean scores of mathematics anxiety of
two groups for the total sample. So it can be concluded that Non-coastal area
secondary students have lower mathematics anxiety as compared to coastal area

secondary students.
Discussion

By observing the data by comparing the mean difference analysis of the
performance of students in the coastal area and non-coastal area secondary
schools, From the preliminary survey on problem solving ability, perceptual speed

and mathematics anxiety of secondary school students; it can be concluded that
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the students from coastal area secondary school shows significantly low
performance in problem solving ability and perceptual speed in mathematics and
shows significantly higher mathematics anxiety while comparing to the overall
performance of students from non-coastal area secondary school. Hence the
investigator decided to conduct the experimental study in the coastal area

secondary schools.

Results of the Preliminary Survey of Secondary School Mathematics Teachers

The main objective of the preliminary survey of secondary school
mathematics teachers was to identify the Prevailing Strategies and methods of
Teaching mathematics, its Constraints and the Suggestive Measures to Overcome the

Constraints of Teaching Mathematics at the Secondary Level.

Mathematics teaching puts a lot of pressure on mathematics teachers as it’s a
difficult subject for most of the students in the classroom and it is one of the most
important ingredients in the students’ career growth in the future and daily life.
Since mathematics learners have to process a huge amount of basics of mathematics
which will be helpful for their higher studies and which is mainly obtained from the
mathematics classroom in school. Teachers and learners use different learning and
teaching strategies in achieving the tasks and processing the new input the learners
face. Mathematics teaching strategies show how well the teachers can succeed in
tasks or problems encountered during mathematics learning classrooms. It can be
achieved only through carefully selecting strategies by a teacher. A teacher must
identify and analyze the constraints in front of her and find proper corrective

measures to rectify them most effectively.

To identify these, the investigator explored the prevailing strategies and

methods followed by the teachers to cater to the needs of the mathematics learners.
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For this, the investigator with the guidance of the supervising teacher constructed a
questionnaire intending to find out the perception of mathematics teachers at the

secondary level.
The questionnaire was focused on three main areas namely:
a. The prevailing strategies and methods in teaching mathematics.

b. The constraints experienced by the teachers in adopting the prevailing

strategies and methods in teaching mathematics.

c. The suggestive measures to rectify or overcome the constraints in
implementing the prevailing strategies and methods to teach mathematics

at the secondary school level.

Analysis of the perception of mathematics teachers regarding the prevailing
strategies and methods in teaching mathematics at the secondary level. The primary
session of the questionnaire was to emphasise on the Perception of mathematics
teachers regarding the prevailing strategies and methods in teaching mathematics at
Secondary level. The reactions of the respondents were carefully sorted and
analyzed using percentage analysis. The details of the prevailing strategies and
methods used by the mathematics teachers at the secondary level are given below in

Table 14.
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Table 14

Teachers’ Perceptions on Prevailing Strategies and Methods Practiced for Teaching

Mathematics at Secondary School Level

No. Strategies and methods prgcticed for teaching % of tqac;hers
mathematics practicing

1  Problem-based learning T7%
2 Brain- compatible learning 0%

3 Blended learning 30%
4 Computer-assisted learning instruction 67%
5 Assignments 97%
6  Co-operative learning 60%
7  Collobarative learning 13%
8  Activity oriented 87%
9  Seminars 77%
10 Mentoring 53%
11  Team teaching 30%
12 Group instruction 80%
13 Individualized instruction 67%
14 Inclusive instruction 50%
15 Mind maps 17%
16  Graphic organizers 13%
17  Explicit instruction 13%
18 Integrated instruction 17%
19 Inductive -deductive 80%
20 Heuristic 53%
21 Discovery 50%
22 Analytic -Synthetic 77%
23 Problem solving 93%
24 Laboratory T7%
25 Project 90%
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It is clear from Table No. 14, that the majority of secondary school mathematics
teachers practiced teaching strategies and methods like Assignments (97%), Problem
solving (93%), Projects (90%), Activity-oriented (87%), Inductive -deductive (80%),
Group instruction (80%), Problem-based learning (77%), Seminars (77%), Analytic
-synthetic (77%), Laboratory (77%), Computer-assisted learning instruction (67%),
Individualized instruction (67%), Co-operative learning (60%), Mentoring (53%),

Heuristic (53%), Inclusive instruction (50%), Discovery (50%),

According to the secondary school mathematics teachers, it is found out that,
the less used methods are Blended learning (30%), Team teaching (30%), Mind
maps (17%), Integrated instruction (17%) Graphic organizers (13%), Explicit
instruction (13%), Collobarative learning (13%), and Brain compatible learning

(0%). are not used much by secondary school mathematics teachers.
Constraints Experienced by the Mathematics Teachers at the Secondary Level

In this session, the investigator examined the response of mathematics
teachers at secondary level regarding the constraints experienced while adopting
various strategies for teaching mathematics. The constraints were focused on three

main areas:

a) Constraints faced by students.
b) Constraints faced by the teachers.

c¢) General constraints in teaching mathematics.

The details are given below table 15.
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Table 15

Constraints Faced by the Mathematics Teachers for Teaching Mathematics at

Secondary Level

No. Constraints experienced % of teachers
1 Lack of pre-requisite skills of students 87%
2 Time of reflection 83%
3 Lack of effort by students 83%
4 Lack of interest by students 83 %
5 Learning experiences and resources 43%
6 Self motivation 33%
7 Expert teachers 37%
8 Lack of training 17%

Table No. 15 clearly shows that 87% of teachers pre-requisite skills of students is the
most important constraint they face in implementing innovative instructional
strategies and methods. In mathematics prerequisite skills are one of the most
important factor of effective use of new strategies of teaching. Time of reflection
(83%), lack of effort and interest by students (83%), learning experience and
resources (43%), expert teachers (37%), self motivation (33%) and lack of training
(17%) are also the significant issues while practicing different innovative strategies

and methods of teaching.

Suggestive Measures to Overcome the Constraints and Alternative Solutions for

Effective Teaching of Mathematics at the Secondary Level

In this session, the investigator obtained responses regarding the measures to
overcome the constraints in implementing strategies and alternative solutions for
effective teaching from mathematics teachers at the secondary level. The details are

given below
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e After covid pandemic lot of changes happened in children so bringing them
back to education is a very difficult task for teachers. So we need to adopt

different strategies and methods for teaching.

e For learning mathematics it is necessary to have some basic qualities like
attention, interest, patience and basics of mathematics. In this generation very
few children have these minimum qualities, most of the children lack these
basic qualities of learning mathematics so it is necessary to give importance to

building such basic qualities among children of this generation.
e Restrict the class strength to 1:15 or 1:20.
¢ Reduce the syllabus and textbook content.

e Do not get enough time for teaching so increase the duration of the class

period from 40 minutes to one hour

e Revise the mathematics textbook, while revising the textbook give more
importance to the exercise part of the textbook, give more problems based on
the same models explained in the lesson; which will help the learners to
understand the methods of solving the problems, learn the content

thoroughly and students can improve their problem solving ability.

e Provide proper training to teachers in new instructional strategies and ICT-

based education.

The different teaching strategies and methods follow a particular structure. Teachers
suggested the following measures to overcome the constraints they experienced for
improving Teaching mathematics at Secondary school such as more time for
teaching, student interest, attention, patience, motivation, and basics of mathematics,
syllabus, and textbook content also play a vital role in accomplishing each

instructional strategy.
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From the preliminary survey it is concluded that most of the secondary
school teachers were aware of different teaching strategies used for teaching
mathematics at the secondary school level but they face some constraints in adopting
them successfully. From the survey, the investigator decided to select Brain-
compatible learning strategy as an instructional strategy because it includes many of
the above mentioned instructional strategies and methods in the classroom for

teaching and learning.
Preliminary Analysis of Experiment

The statistical constants of the variables in the study and establishing the
equivalence of the groups by the comparison of mean scores of relevant variables
for the experimental group and the control group for the total sample, Boys and

Girls.
Statistical Constants of the Variables

Preliminary analysis was done to identify the basic properties of the
distributions of the dependent variable and the covariates. Mean, Median, Mode,
Standard Deviation, Skewness and Kurtosis of the pre-test and posttest scores of the
dependent variables problem solving ability, perceptual speed, and mathematics
anxiety, and the pre-test scores of the covariates Nonverbal Intelligence, Classroom
Environment and Socio-Economic Status of the students were computed separately

for experimental and control groups (Total Sample, Boys and Girls).

To collect data on problem solving ability, Test of problem solving ability
(Aruna & Lisheetha, 2019) was used to collect data on problem solving ability in
mathematics, and the sum of the scores of the student's Problem solving ability in
mathematics namely, Sensing the problem, collect and classify data, Analysis,

Evaluation, and generalisation were considered. The minimum possible Score for
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the test as well as the components is zero. The maximum possible score for the test

as well as the components is 40.

To collect data on perceptual speed, Test of perceptual speed (Aruna &
Lisheetha, 2019) was used to collect data on perceptual speed in mathematics. The
sum of scores of the student's perceptual speed namely, the Number comparison test,
the Geometric shape comparison test, the Symbol comparison test and the Basic
arithmetic operation test were taken. The minimum possible score for the test as well
as the components is zero. maximum possible scores for the test as well as the

component is 42.

To collect data on Mathematics anxiety, the Scale of Mathematics Anxiety
(Aruna & Lisheetha, 2019) was used. The components of the scale of mathematics
anxiety were topic-related anxiety, Concern about learning mathematics, Resolving
problems in Mathematics, Classroom Performance anxiety and Mathematics Test
anxiety. The possible minimum and maximum scores of mathematics anxiety are 30

and 150 respectively.

For equating the groups in nonverbal Intelligence, the Standard Progressive
Matrices Test (Raven, 1958) was used, to measure the nonverbal Intelligence of
Coastal area secondary school students belonging to experimental and control
groups, for testing the homogeneity of the groups. The maximum possible score of
Nonverbal Intelligence is 60 and the minimum is Zero. The Classroom Environment
was measured using the Classroom Environment Inventory (Aruna et al., 1998).
Socio-Economic Status Scale (Aruna & Sumi, 2010) was used to measure the Socio-
Economic Status of the student. The minimum and maximum possible scores of the
Classroom Environment inventory are zero and forty-seven respectively and the

minimum and maximum scores of Socio-Economic status are 5 to 105 respectively.

Normal P-P plots of the pretest scores of the variables were also utilized to

check the normality of the pretest scores of the experimental group and control group.
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Figure 10

Normal P-P Plots of the Pretest Scores of the Variables in Control Group
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Figure 11

Normal P-P Plots of the Pretest Scores of the Variables in Experimental Group
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Pretest Scores of the Variables for the Experimental Group

The statistical constants of the pre-test scores of the variables problem
solving ability, perceptual speed, mathematics anxiety, Nonverbal Intelligence,
Classroom Environment and Socio-Economic Status for the Total sample, Boys and

Girls of the experimental group are presented in the following tables.

Table 16

Statistical Constants of the Pretest Scores of the Variables for the Experimental
Group - Total Sample

) ) Standard )
Variables N Mean Median Mode o skewness kurtosis
Deviation

Problem solving 54 16.6296 16.0000 16.00 2.81704 .079 -.384
ability
Perceptual speed 54 26.1852 26.0000 27.00 2.74772 -.076 157
Mathematics 54 91.5185 92.0000 90.00 6.72012 -.373 207
anxiety
Nonverbal 54 43.8333 42.5000 30.00 8.30265 .044 -1.083
Intelligence
Classroom 54 33.9259 35.0000 32.00 5.42479 -.628 -.326
environment
Socio economic 54 439815 45.0000 45.00 6.89405 -.067 181
status

Table No.16, shows the descriptive statistics of the experimental group across
various variables is given in the table In terms of problem solving ability, the mean
score is 16.6296, with a slight positive skewness and a platykurtic distribution. For
perceptual speed, the mean score was 26.1852, showing a nearly symmetrical
distribution with a slightly positive skewness. Mathematics anxiety scores averaged
91.5185, exhibiting a slightly negatively skewed distribution with a slightly normal
distribution. Nonverbal Intelligence scores had a mean of 43.8333, showing a near-

symmetrical distribution but with a platykurtic shape. The Classroom Environment
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and Socio-Economic Status displayed similar characteristics, with means of
33.9259 and 43.9815 respectively, showing slight negative skewness and
platykurtic distributions. These statistics provide a detailed insight into the
distributional properties of each variable within the experimental group and from
the properties, it can be observed that all the pre-test scores of the variables in the

experimental group show near symmetrical normal distribution.

Table 17
Statistical Constants of the Pretest Scores of the Variable for the Experimental
Group - Boys
. ) Standard )
Variables N Mean Median Mode o Skewness Kurtosis
Deviation

Problem solving 26 16.5385 16.0000 16.00 2.59585 168 .084
ability
Perceptual speed 26 24.6154 25.0000 26.00 2.38457 -.366 -.906
Mathematics 26 93.4231 93.0000 93.00 5.13165 -.529 525
anxiety
Nonverbal 26 43.2308 42.0000 30.00 8.25740 074 -1.105
intelligence
Classroom 26 29.7692 30.5000 32.00 4.47489 -314 -.490
environment
Socio economic 26 43.8462 45.0000 45.00 6.67947 -414 -.160
status

Table No.17, shows the experimental group of boy's pre-test scores indicate their
baseline performance across different variables. For problem solving ability, the
mean pre-test score was 16.5385, with a median of 16.0000 and a mode of 16.00.
The standard deviation of 2.59585 suggests a moderate level of variability in
scores. The distribution appears slightly positively skewed with a skewness value
of 0.168 and exhibits a kurtosis of 0.084 indicating a relatively normal distribution.

Regarding perceptual speed the mean pre-test score was 24.6154 with a median
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and mode of 25.0000 and 26.00 respectively. The standard deviation of 2.38457
suggests a relatively consistent spread of scores. The distribution appears
moderately negatively skewed with a skewness value of -0.366 and exhibits a
kurtosis of -0.906 indicating a slightly normal distribution. Concerning
mathematics anxiety the mean pre-test score was 93.4231 with a median of
93.0000 and a mode of 93.00. The standard deviation of 5.13165 suggests a
moderate level of variability in scores. The distribution appears moderately
negatively skewed with a skewness value of -0.529 and exhibits a kurtosis of
0.525. These statistics provide insights into the variables of boys in the

experimental group and show a normal distribution.

Table 18

Statistical Constants of the Pretest Scores of the Variable for the Experimental
Group - Girls

. ) Standard )
Variables N Mean Median Mode o Skewness Kurtosis
Deviation
Problem solving ¢ ¢ 2143 165000 16.00  3.05332 006 -584
ability
Perceptual speed 28 27.6429 27.0000 27.00 2.23133 464 069
Mathematics 28 89.7500 90.0000 90.00 7.58471 030 047
anxiety
Nonverbal
Nonv 28 443929 44.0000 30.00 8.45616 012 -1.046
intelligence
Classroom 28 37.7857 38.0000 39.00 2.67162 _418 -.504
environment
S0CI0 €CONOMIC  n¢ 41 1071 45,0000 45.00 7.20771 176 575

status

The table No.18 reveals the descriptive statistics for the experimental group of girls
in terms of problem solving ability, the mean pre-test score was 16.7143 with a

median of 16.5000 and a mode of 16.00. The standard deviation of 3.05332
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indicates a moderate level of variability in scores. The distribution appears
relatively symmetrical with a skewness value close to zero (0.006) and exhibits a
kurtosis of -0.584. Regarding perceptual speed the mean pre-test score was 27.6429
with a median of 27.0000 and a mode of 27.00. The standard deviation of 2.23133
suggests a relatively consistent spread of scores. The distribution appears
moderately positively skewed with a skewness value of 0.464 and exhibits a
kurtosis of 0.069 indicating a slightly symmetrical distribution. Concerning
mathematics anxiety the mean pre-test score was 89.7500 with a median of 90.00
and a mode of 90.00. The standard deviation of 7.58471 and the distribution appears
approximately symmetrical with a skewness value close to zero (0.030) and exhibits
a kurtosis of 0.047, suggesting a relatively normal distribution. The statistics

provide the variables under study exhibit a normal distribution.
Pretest Scores of the Variables for the Control Group

The statistical constants for the pretest scores of the variables problem
solving ability, perceptual speed, mathematics anxiety, Nonverbal Intelligence,
Classroom Environment and Socio-Economic Status for the Total sample, Boys and

Girls of the control group are presented in the following tables.
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Table 19

Statistical Constants of the Pretest Scores of the Variables for the Control Group -

Total Sample
: . Standard .
Variables N Mean Median Mode o skewness kurtosis
Deviation

Problemsolving o\ 1 ¢ 7963 160000 15.00 276521  -220  -091
ability
Perceptual speed 54 25.9259 26.0000 26.00 2.20507 -.166 -.126
Mathematics 54 88.8333 89.0000 89.00 7.65223 186 -276
anxiety
Nonverbal

. 54 435556 43.0000 37.00 7.17876 145 -621
Intelligence
Classroom 54 341111 35.0000 31.00 4.59149  -272 -776
environment
S0CI0 €CONOMIC 54 14 6706 450000 45.00 6.05415 345 132

status

Table No.19 indicates descriptive statistics for the control group's pretest scores
provide valuable insights into their initial performance and characteristics. For
problem solving ability, the mean pretest score was 16.2963 indicating a moderate
level of proficiency among participants before any method. The distribution appears
to be slightly negatively skewed and exhibits a near-normal kurtosis. In terms of
perceptual speed, the mean pretest score was 25.9259. The distribution seems to be
fairly symmetrical with skewness and kurtosis values close to zero. For mathematics
anxiety, the mean pretest score was 88.8333 indicating a relatively high level of
anxiety among participants before the method. The distribution appears to be
slightly positively skewed and exhibits positive slight kurtosis indicating a slightly

normal distribution.
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Table 20

Statistical Constants of the Pretest Scores of the Variable for the Control Group -

Boys
. ) Standard )
Variables N Mean Median Mode o Skewness Kurtosis
Deviation

Problem solving

- 24 16.0833 16.0000 15.00 3.63458  -.115 -1.010
ability
Perceptual speed 24 25.0417 25.0000 25.00 231214  -055 -.629
Mathematics 24 913750 91.0000 89.00 6.81949 140 -.086
anxiety
Nonverbal
onv 24 42.8333 425000 31.00 7.37603 298 -464
intelligence
Classroom 24 312500 31.0000 31.00 4.62742 693 048
environment
Socio economic 45 4167 450000 45.00 641274 641 632

status

Table No.20 shows the control group of boys pretest scores regarding problem
solving ability the mean score is 16.0833 with a median and mode of 16.0000,
indicating a relatively consistent distribution. The standard deviation of 3.63458
suggests a moderate level of variability in scores. The distribution appears slightly
negatively skewed (-0.115) and exhibits a negative kurtosis (-1.010). Concerning
perceptual speed the mean score is 25.0417, with a median and mode of 25.0000
indicating a relatively consistent distribution. The standard deviation of 2.31214
suggests a moderate level of variability in scores. The distribution appears
approximately symmetrical with a skewness value close to zero (-0.055) and
exhibits a negative kurtosis (-0.629). Regarding mathematics anxiety the mean
score is 91.3750 with a median and mode of 91.0000 indicating a relatively
consistent distribution. The standard deviation of 6.81949 suggests a moderate

level of variability in scores. The distribution appears slightly positively skewed
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(0.140) and exhibits a negative kurtosis (-0.086), suggesting a slightly normal

distribution. These statistics provide the details regarding symmetrical nature of the

variables among the boys in the control group.

Table 21
Statistical Constants of the Pretest Scores of the Variable for the Control Group -
Girls
. ) Standard )
Variables N Mean Median Mode o Skewness Kurtosis
Deviation

Problem solving

. 30 16.4667 16.0000 16.00 1.85199 126 -.330
ability
Perceptual speed 30 26.6333 26.5000 26.00 1.86591 236 -.104
i 30 86.8000 85.5000 85.00 7.77884 449 057
anxiety
Nonverbal
) . 30 44.1333 44.5000 37.00 7.08925 .042 -.565
intelligence
Classroom 30 36.4000 37.0000 37.00 3.05806  -291 _.565
environment
Socio economic 3 44 0000 450000 45.00 578345 011 ~.630

status

Table No.21 indicate the control group of girls pretest scores we observe the

problem solving ability the mean score is 16.4667 with a median of 16.0000 and a

mode of 16.00, indicating a relatively consistent distribution. The standard

deviation of 1.85199 suggests a low level of variability in scores. The distribution

appears slightly positively skewed (0.126) and exhibits a negative kurtosis (-0.330).

Regarding perceptual speed the mean score is 26.6333 with a median and mode of

26.5000 and 26.00 respectively indicating a relatively consistent distribution. The

standard deviation of 1.86591 suggests a low level of variability in scores. The

distribution appears slightly positively skewed (0.236) and exhibits a negative

kurtosis (-0.104), indicating a slightly normal distribution. In terms of mathematics
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anxiety, the mean score is 86.8000, with a median of 85.5000 and a mode of 85.00,
indicating a relatively consistent distribution. The standard deviation of 7.77884
suggests a moderate level of variability in scores. The distribution appears
positively skewed (0.449) and exhibits a positive kurtosis (0.057), indicating a
slightly normal distribution. These statistics provide the details regarding
symmetrical nature of the variables among girls in the control group before any

method.
Posttest Scores of the Variables for the Experimental Group

In this section the statistical constants related to the posttest scores of the
Experimental group is given bellow for the variables, problem solving ability,
perceptual speed and mathematics anxiety. The details are shown in the following

tables

Table 22

Statistical Constants of the Posttest Scores of the Variables for the Experimental
Group - Total Sample

. . Standard .
Variables N Mean Median Mode o Skewness Kurtosis
Deviation
Problem 54 203333 20.0000 20.00 3.42025 033 -.109
solving ability
Perceptual
54 309630 31.0000 30.00 2.25675 130 -.096
speed
i 54 81.4074 81.0000 80.00 9.75650  -.293 725
anxiety

Table No.22 shows the descriptive statistics for the posttest scores of the
experimental group provide further insight into their performance and experiences
after the method. For problem solving ability the mean posttest score was 20.3333

indicating an improvement from the pretest scores. The distribution appears to be
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fairly symmetrical as indicated by the skewness value close to zero and exhibits a
slightly negative kurtosis suggesting somewhat a normal distribution. In terms of
perceptual speed the mean posttest score was higher at 30.9630 and the distribution
seems to be slightly positively skewed and exhibits a near-normal kurtosis. For
mathematics anxiety the mean posttest score was 81.4074 the distribution appears to
be slightly negatively skewed and exhibits positive slight kurtosis suggesting a
normal distribution. These statistics provide a detailed insight into the distributional
properties of each variable and from the properties it can be observed that all the
posttest scores of the variables shows near symmetrical normal distribution among

the experimental group.

Table 23
Statistical Constants of the Posttest Scores of the Variable for the Experimental
Group — Boys
. ) Standard )
Variables N Mean Median Mode o Skewness Kurtosis
Deviation

Problem solving 0 19 ¢e46 200000 2000 342143 087 241
ability
Perceptual speed 26 30.4231 30.0000 30.00 2.54830 537 329
Mathematics 26 822308 82.0000 76.00 7.61739 325 -708
anxiety

Table No.23 indicate the experimental group of boys problem solving ability, the
mean posttest core was 19.8846, with a median of 20.0000 and a mode of 20.00.
The standard deviation of 3.42143 suggests a moderate level of variability in
scores. The distribution appears slightly positively skewed with a skewness value
of 0.087 and exhibits a kurtosis of 0.241 indicating a relatively normal distribution.
For perceptual speed the mean posttest score was 30.4231 with a median of 30.00
and a mode of 30.00. The standard deviation of 2.54830. The distribution appears

moderately positively skewed with a skewness value of 0.537 and exhibits a
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kurtosis of 0.329 indicating a slightly flattened distribution. Regarding
mathematics anxiety the mean posttest score was 82.2308 with a median of
82.0000 and a mode of 76.00. The standard deviation of 7.61739 suggests a
moderate level of variability in scores. The distribution appears moderately
positively skewed with a skewness value of 0.325 and exhibits a kurtosis of -0.708.
These statistics provide insights into the boys performance and the variables of

interest shows a symmetrical distribution nature.

Table 24

Statistical Constants of the Posttest Scores of the Variable for the Experimental
Group - Girls

. ) Standard )
Variables N Mean Median Mode o Skewness Kurtosis
Deviation
Problem 28 20.7500 21.0000 21.00 3.42783 014 162
solving ability
Perceptual 28 314643 31.0000 31.00 1.85557 -.033 -.557
speed
Mathematics 28 80.6429 81.0000 68.00 1148337  -332 443
anxiety

Table No.24 shows the experimental group of girls posttest scores we observe
problem solving ability, the mean posttest score increased to 20.7500 the standard
deviation of 3.42783 suggests a moderate level of variability in scores. The
distribution appears approximately symmetrical with a skewness value close to zero
(-0.014) and exhibits a slightly negative kurtosis (-0.162), indicating a relatively
normal distribution. Regarding perceptual speed the mean posttest score increased to
31.4643. The standard deviation of 1.85557 suggests a relatively consistent spread
of scores. The distribution appears approximately symmetrical with a skewness
value close to zero (-0.033), and exhibits a negative kurtosis (-0.557), suggesting a

slightly flattened distribution. Concerning mathematics anxiety the mean posttest
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score decreased to 80.6429. The standard deviation of 11.48337 suggests a moderate
level of variability in scores. The distribution appears approximately symmetrical
with a skewness value close to zero (-0.332) and exhibits a positive kurtosis (0.433).
These statistics provide the details regarding symmetrical nature of the variables

among the girls in the experimental group.
Posttest Scores of the Variables for the Control Group

The statistical constants of the posttest scores of the variables problem
solving ability, perceptual speed and mathematics anxiety of the control group for

the total sample, Boys and Girls are presented in tables respectively.

Table 25
Statistical Constants of the Posttest Scores of the Variable for the Control Group -
Total Sample
) ) Standard i
Variables N Mean Median Mode o Skewness Kurtosis
Deviation

Problem 5/ 174250 180000 2000 3.60085  -348 020
solving ability
Perceptual 54 27.1852 27.5000 28.00  3.62421 _210 112
speed
Mathematics 54 g7 4759 870000 10000 9.96144  -084 -719
anxiety

Table no.25 indicate the descriptive statistics for the control group's posttest scores
reveal their performance and changes following the method. For problem solving
ability the mean post- test score was 17.4259. The distribution appears to be
slightly negatively skewed indicating a tail to the left and exhibits a near-normal
kurtosis. Regarding perceptual speed, the mean post- test score was 27.1852. The
distribution seems to be fairly symmetrical with skewness and kurtosis values close

to zero. For mathematics anxiety the mean post- test score was 87.4259. The
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distribution appears to be relatively symmetrical with skewness and kurtosis values
close to zero. These statistics provide the posttest scores in the control group's

performance shows a symmetrical nature.

Table 26

Statistical Constants of the Posttest Scores of the Variables for the Control Group -
Boys

Standard

Variables N Mean Median Mode o Skewness Kurtosis
Deviation

Problem 24 17.0000 18.0000 14.00 4.40356 -.060 -557
solving ability
Perceptual 24 267917 27.0000 2500 3.87836 162 179
speed
Mathematics 24 879167 89.0000 89.00 8.61201 -.149 -1.498
anxiety

From table No.26. In the control group of boys posttest scores, we examine
problem solving ability the mean score is 17.0000, with a median of 18.0000 and a
mode of 14.00. The standard deviation of 4.40356 suggests a moderate level of
variability in scores. The distribution appears slightly negatively skewed (-0.060)
and exhibits a negative kurtosis (-0.557), indicating a relatively symmetrical
distribution. Regarding perceptual speed, the mean score is 26.7917 with a median
and mode of 27.0000 and 25.00 respectively, indicating a relatively consistent
distribution. The standard deviation of 3.87836 suggests a moderate level of
variability in scores. The distribution appears slightly positively skewed (0.162)
and exhibits a negative kurtosis (-0.179), indicating a slightly symmetrical
distribution. In terms of mathematics anxiety, the mean score is 87.9167 with a
median of 89.0000 and a mode of 89.00 indicating a relatively consistent
distribution. The standard deviation of 8.61201 suggests a moderate level of

variability in scores. The distribution appears slightly negatively skewed (-0.149)
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and exhibits a negative kurtosis (-1.498). These statistics provide the details

regarding symmetrical nature of the variables among the boys in the control group.

Table 27

Statistical Constants of the Posttest Scores of the Variables for the Control Group —
Girls

. ) Standard )
Variables N Mean Median Mode o Skewness Kurtosis
Deviation
Problem 30 17.7667 18.0000 20.00 2.83675 -.630 577
solving ability
Perceptual
30 27.5000 28.0000 27.00 3.44163 -.566 458
speed
Mathematics 30 87.0333  86.00 100.0 11.05311  -016 -.625
anxiety

Table No.27 shows the control group of girls posttest scores for problem solving
ability, the mean score is 17.7667 with a median of 18.0000 and a mode of 20.00
indicating a slightly right-skewed distribution. The standard deviation of 2.83675
suggests a moderate level of variability in scores. The distribution exhibits a
negative kurtosis (0.577). Regarding perceptual speed the mean score is 27.5000
with a median of 28.0000 and a mode of 27.00 indicating a relatively consistent
distribution. The standard deviation of 3.44163 suggests a moderate level of
variability in scores. The distribution appears slightly left-skewed (-0.566) and
exhibits a positive kurtosis (0.458) indicating a slightly peaked distribution. In terms
of mathematics anxiety the mean score is 87.0333 with a median of 86.0000 and a
mode of 100.00. The standard deviation of 11.05311 suggests a high level of
variability in scores. The distribution appears approximately symmetrical and
exhibits a negative kurtosis (-0.625). These statistics provide the details regarding
the symmetrical nature of the variables among girls in the control group after the

method.



Conalysis & Gnteprelation 189

Discussion

By observing the above statistical Constants of pretest and posttest scores of
problem solving ability, perceptual speed and mathematics anxiety of the
experimental and control groups. The inferences which can be derived as following;
The data can be used to carry out parametric testing as the distribution of scores
follow normal distribution as it is uncovered by the statistical constants of the

variables.
Mean Difference Analysis

Before controlling the effects of covariates the differences in mean scores of
pretest problem solving ability, perceptual speed and mathematics anxiety of the
Experimental and Control groups, difference in mean pretest and posttest scores of
the dependent variables for Control and Experimental groups and the differences in
mean gain and change scores between the Experimental and Control groups were
thoroughly examined. The level of significance was fixed in between 0.05 and 0.01

levels and the mean difference analysis was used for comparison.

Comparison of the Mean Pretest Scores of Problem Solving Ability, Perceptual
Speed, Mathematics Anxiety, Nonverbal Intelligence, Classroom Environment

and Socio Economic Status of Experimental and Control Groups

To compare the existing status of the control group and Experimental group,
the comparisons of the means were undertook on problem solving ability,
perceptual speed, mathematics anxiety, nonverbal intelligence, classroom

environment and socio economic status before the intervention.

Comparison of the mean pretest scores of problem solving ability in
mathematics of Experimental and Control groups. Test of significance of difference

between two means were utilized to compare the status before intervention of both
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control and experiments groups with respect to the problem -solving ability. To
check whether there exists any statistically significant difference between means of
the problem solving ability scores of the groups prior to the experiment, mean
pretest scores of the two groups were calculated and these values were subjected to
test of significance of difference between means for Total Sample, Boys and Girls

are given in the following sections.

Comparison of the Mean Pretest Scores of Problem Solving Ability Between

Experimental Group and Control Group for Total Sample

To find whether there exists any significant difference in the mean scores of
Pretest scores of Problem solving ability between Experimental group and Control
group, the investigator used independent sample #-test. The result of the statistical

analysis is presented in the Table 28.

Table 28

Result of Test of Significance of Difference in the Mean Pretest Scores of Problem
Solving Ability between Experimental Group and Control Group-Total Sample

Variable Group N Mean SD t p

_— gr’;%e;lmemal 54 16630 2817

rooiem - NS
Solving Ability 621536

Control group 54 16.296  2.765

NS: Not significant at 0.05 level of significance.

The table no.28 compares the pretest scores of problem solving ability between
participants in experimental group and control group using the two independent
sample ¢-test method. Both groups, each comprising 54 participants, had similar
mean pretest scores: the experimental group had a mean pretest score of 16.630 with
a standard deviation of 2.817, while the control group had a mean pretest score of

16.296 with a standard deviation of 2.765. The statistical analysis indicated no
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statistically significant difference between the two groups, as evidenced by a ¢z-value
of 0.621 and a p-value of 0.536. These results suggest that there is no significant
difference in the problem solving ability of participants between the experimental

and control groups at the beginning of the study.

The mean pre--test scores of problem -solving ability of experimental and

control groups for Total sample are represented graphically in Figure 12.

Figure 12

Mean Pretest Scores of Problem Solving Ability of Experimental and Control Group-
Total Sample
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Experimental group control group

From Figure 12, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups, Experimental and control group for the
variable problem solving ability for total sample. The X axis of the graph represents
the variable problem- solving ability of two groups. The Y axis represents the mean
pretest scores of the variable problem solving ability of two groups for total sample.
So it can be conclude that the graphical representation of mean pretest scores of

problem solving ability of experimental and control groups shows that there is no
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significant difference in the mean pretest scores of problem solving ability between
the groups. Hence the performance in the problem solving ability of coastal area

secondary school students in the two groups are almost equal for Total sample.

Comparison of the Mean Pretest Scores of Problem Solving Ability Between

Experimental Group and Control Group Among Boys

To find whether there exists any significant difference in the mean pretest
scores of Problem solving ability between Experimental group and Control group
among the boys, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 29.

Table 29

Result of the Test of Significance of Difference in the Mean Pretest Scores of
Problem Solving Ability between Experimental Group and Control Group - Boys

Variable Boys N  Mean  SD t p

Problem Solving Experimental group” 26 16.539 2.596

- 513 611N
Ability Control group 24 16.083 3.635

NS: Not significant at 0.05 level of significance

The table No.29 presents the pretest scores of problem solving ability for boys in
experimental group and control group. In the experimental group, comprising 26
boys, the mean pretest score of problem solving ability is 16.539, with a standard
deviation of 2.596. Conversely, the control group, consisting of 24 boys, has a
slightly lower mean pretest score of 16.083, with a standard deviation 3.635. Using
the two independent sample #-test method, no significant difference is observed
between the two groups, with a z-value of 0.513 and a p-value of 0. 611 (NS),
indicating a lack of statistical significance. These findings suggest that the pretest
scores of problem solving ability for boys in the experimental and control groups are

similar and any differences observed are not statistically meaningful.
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The mean pre--test scores of problem solving ability of experimental and

control groups for Boys are represented graphically in Figure 13.

Figure 13
Mean Pretest Scores of Problem Solving Ability of Experimental and Control Group-
Boys
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From Figure 13, it is evident that the bar chart used to compare the difference in
the mean pretest scores of the two groups, Experimental and control group for
the variable problem solving ability of Boys. The X axis of the graph represents
the variable problem solving ability of boys of two groups. The Y axis represents
the mean pretest scores of the variable problem solving ability of two groups of
Boys. So it can be conclude that the graphical representation of mean pretest
scores of problem solving ability of experimental and control groups shows that
there is no significant difference in the mean pretest scores of problem solving
ability between the groups. Hence the performance of problem solving ability of
coastal area secondary school students in the two groups are almost same for

Boys.
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Comparison of the Mean Pretest Scores of Problem Solving Ability between

Experimental Group and Control Group Among Girls

To find whether there exists any significant difference in the mean pretest
scores of Problem solving ability between Experimental group and Control group
among girls, the investigator used independent sample ¢-test. The result of the

statistical analysis is presented in the Table 30.

Table 30

Result of the Test of Significance of Difference in the Mean Pretest Scores of
Problem Solving Ability between Experimental Group and Control Group among
Girl

Variable Girls N  Mean  SD t p

Problem Solving Experimental group” 28 16.714 3.053

ABIL 376 708"
ity Control group 30 16467 1.852

NS: Not significant at 0.05 level of significance

The table no.30 compares the pretest scores of problem solving ability for girls in
experimental group and control group. In the experimental group, comprised of 28
girls, the mean pretest score of problem solving ability is 16.714 (SD = 3.053).
Conversely, the control group consisting of 30 girls shows a mean pretest score of
16.467 (SD = 1.852). Utilizing the independent sample #-test method no significant
difference is found between the two groups, with a ¢-value of 0.376 and a p-value of
708 (NYS), indicating a lack of statistical significance. These results suggest that the
pretest scores of problem solving ability for girls in the experimental and control

groups are similar.

The mean pre--test scores of Problem solving ability of experimental and

control groups for Girls are represented graphically in Figure 14.
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Figure 14

Mean Pretest Scores of Problem Solving Ability of Experimental and Control Group-
Girls
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From Figure 14, it is evident that the bar chart used to compare the difference in
the mean pretest scores of the two groups, Experimental and control group for
the variable problem solving ability for Girls. The X axis of the graph represents
the variable problem solving ability of Girls of two groups. The Y axis
represents the mean pretest scores of the variable problem solving ability of two
groups for Girls. So it can be conclude that the graphical representation of mean
pretest scores of problem solving ability of experimental and control groups
shows that there is no significant difference in the mean pretest scores of
problem solving ability between the groups. Hence the problem -solving ability
of coastal area secondary school students in the two groups are almost equal for

Girls.
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Comparison of the Mean Pretest Scores of Perceptual Speed between

Experimental Group and Control Group for Total Sample

To find whether there exists any significant difference in the mean Pretest
scores of Perceptual Speed between Experimental group and Control group the
investigator used independent sample ¢-test. The result of the statistical analysis is

presented in the Table 31.

Table 31

Result of the Test of Significance of Difference in the mean Pretest Scores of
Perceptual Speed between Experimental Group and Control group-Total Sample

Variable Group N  Mean SD t p
Experimental group” 54 26.185 2.748 S
Perceptual Speed 541 590
Control group 54 25926 2.205

NS: Not significant at 0.05 level of significance.

The table no.31, compares the pretest scores of perceptual speed between
participants in experimental group and control group using the two independent
sample t-test method. Both groups, each comprising 54 participants, exhibited
similar mean pretest scores: the experimental group had a mean pretest score of
26.185 with a standard deviation of 2.748, while the control group had a mean
pretest score of 25.926 with a standard deviation of 2.205. The statistical analysis
revealed that no statistically significant difference between the two groups, as
indicated by a tz-value of 0.541 and a p-value of 0.590. These results suggest that
there is no significant distinction in the pretest scores of perceptual speed between

participants in the experimental and control groups at the beginning of the study.

The mean pre--test scores of perceptual speed of experimental and control

groups for Total sample are represented graphically in Figure 15.
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Figure 15

Mean Pretest Scores of Perceptual speed of Experimental and Control Group-Total
Sample
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From Figure 15, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups, Experimental and control group for the
variable perceptual speed for total sample. The X axis of the graph represents the
variable perceptual speed of two groups. The Y axis represents the mean pretest
scores of the variable perceptual speed of two groups for total sample. So it can be
conclude that the graphical representation of mean pretest scores of perceptual speed
of experimental and control groups shows that there is no significant difference in
the mean pretest scores of perceptual speed between the groups. Hence the
performance in the perceptual speed of coastal area secondary school students in the

two groups are almost same for Total sample.

Comparison of the the Mean Pretest Scores of Perceptual Speed between

Experimental Group and Control Group among Boys

To find whether there exists any significant difference in the mean pretest

scores of Perceptual Speed between Experimental group and Control group of boys,



198 EFFECTIVENESS OF BRAIN COMPATIBLE LEARNING STRATEGY ON SELECT VARIABLES

the investigator used independent sample #-test. The result of the statistical analysis

is presented in the Table 32.

Table 32

Result of the Test of Significance of Difference in the Mean Pretest Scores of
Perceptual Speed between Experimental Group and Control Group among Boys

Variable Boys N  Mean SD t P
Experimental group” 26 24.615 2.385 NS
Perceptual Speed .641 525
Control group 24 25.042 2312

NS: Not significant at 0.05 level of significance

The Table No. 32 compares the pretest scores of perceptual speed for boys in
experimental group and control group. In the experimental group comprising 26
boys, the mean pretest score of perceptual speed is 24.615 with a standard deviation
of 2.385. Conversely, the control group consisting of 24 boys exhibits a slightly
higher mean pretest score of 25.042 with a standard deviation 2.312. Utilizing the
two independent sample #-test method no significant difference is found between the
two groups with a ¢-value of 0.641 and a p-value of 0.525 (NS), indicating a lack of
statistical significance. These results suggest that the pretest scores of perceptual
speed for boys in the experimental and control groups are comparable and any

observed differences are not statistically significant.

The mean pre--test scores of perceptual speed of experimental and control

groups among Boys are represented graphically in Figure 16.
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Figure 16

Mean Pretest Scores of Perceptual Speed of Experimental and Control Group- Boys
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From Figure 16, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups Experimental and control group for the
variable perceptual speed for Boys. The X axis of the graph represents the variable
perceptual speed of boys of two groups. The Y axis represents the mean pretest
scores of the variable perceptual speed of two groups of Boys. So it can be conclude
that the graphical representation of mean pretest scores of perceptual speed of
experimental and control groups shows that there is no significant difference in the
mean pretest scores of perceptual speed between the groups. Hence the performance
of perceptual speed of coastal area secondary school students in the two groups are

almost same for Boys

Comparison of the Mean Pretest Scores of Perceptual Speed between

Experimental Group and Control Group among Girls

To find whether there exists any significant difference in the mean pretest

scores of Perceptual Speed between Experimental group and Control group among
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girls, the investigator used independent sample ¢-test. The result of the statistical

analysis is presented in the Table 33.

Table 33

Result of the Test of Significance of Difference in the Mean Pretest Scores of
Perceptual Speed between Experimental Group and Control Group among Girls

Variable Girls N  Mean  SD t )%
Experimental group™ 28 27.643 2.231
Perceptual Speed 1.874 066"
Control group 30 26.633 1.866

NS: Not significant at 0.05 level of significance

The table no.33 compares the pretest scores of perceptual speed for girls in
experimental group and control group. In the experimental group consisting of 28
girls, the mean pretest score of perceptual speed is 27.643 (SD = 2.231). Conversely
the control group comprising 30 girls shows a mean pretest score of 26.633 (SD =
1.866). Utilizing the independent sample #-test method, no significant difference is
found between the two groups with a t-value of 1.874 and a p-value of .066
indicating a lack of statistical significance. These results suggest that the pretest
scores of perceptual speed for girls in the experimental and control groups are

similar.

The mean pre--test scores of Perceptual speed of experimental and control

groups for Girls are represented graphically in Figure 17.
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Figure 17

Mean Pretest Scores of Perceptual Speed of Experimental and Control Group- Girls
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From Figure 17, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups, Experimental and control group for the
variable perceptual speed for Girls. The X axis of the graph represents the variable
perceptual speed of Girls of two groups. The Y axis represents the mean pretest
scores of the variable perceptual speed of two groups for Girls. So it can be conclude
that the graphical representation of mean pretest scores of perceptual speed of
experimental and control groups shows that there is no significant difference in the
mean pretest scores of perceptual speed between the groups. Hence the perceptual
speed of coastal area secondary school students in the two groups are almost equal

for Girls.

Comparison of the Mean Pretest Scores of Mathematics Anxiety between

Experimental Group and Control Group for Total Sample

To find whether there exists any significant difference in the mean Pretest

scores of Mathematics anxiety between Experimental group and Control group, the
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investigator used independent sample #-test. The result of the statistical analysis is

presented in the Table 34

Table 34

Result of the Test of Significance of Difference in the Mean Pretest Scores of
Mathematics Anxiety between Experimental Group and Control Group-Total Sample

Variable Group N  Mean  SD t p
Mathematics Experimental group” 54 91.519 6.720
Anxiety 1.938 .055"°
Control group 54 88.833 7.652

NS: Not significant at 0.05 level of significance.

The table No.34, compares the pretest scores of mathematics anxiety between
participants in experimental group and control group. Using the two independent
sample #-test method, it is observed that the experimental group consisting of 54
participants had a mean pretest score of 91.519 (SD = 6.720) while the control group
also comprising 54 participants had a mean pretest score of 88.833 (SD = 7.652).
The statistical analysis showed no significant difference between the two groups
with a f-value of 1.938 and a p-value of .055 indicating a trend towards non
significance. Hence there is no difference in the pretest scores of mathematics

anxiety between the two groups.

The mean pre--test scores of Mathematics anxiety of experimental and

control groups for Total sample are represented graphically in Figure 18.
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Figure 18

Mean Pretest Scores of Mathematics anxiety of Experimental and Control Group-
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From Figure 18, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups Experimental and control group for the
variable Mathematics anxiety for total sample. The X axis of the graph represents
the variable mathematics anxiety of two groups. The Y axis represents the mean
pretest scores of the variable mathematics anxiety of two groups for total sample. So
it can be conclude that the graphical representation of mean pretest scores of
mathematics anxiety of experimental and control groups shows that there is no
significant difference in the mean pretest scores of mathematics anxiety between the
groups. Hence the mathematics anxiety of coastal area secondary school students in

the two groups are almost same for Total sample.

Comparison of the Mean Pretest Scores of Mathematics Anxiety between

Experimental Group and Control Group among Boys

To find whether there exists any significant difference in the mean pretest

scores of Mathematics anxiety between Experimental group and Control group
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among boys, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 35.

Table 35

Result of the Test of Significance of Difference in the Mean Pretest Scores of
Mathematics Anxiety between Experimental Group and Control Group - Boys

Variable Boys N  Mean  SD t )4
Mathematics ~ Experimental group 26 93423 5.132
Anxiety 1206 .234™
Control group 24 91.375 6.819

NS: Not significant at 0.05 level of significance

The table no. 35 compares the pretest scores of mathematics anxiety for boys in
experimental group and control group. In the experimental group consisting of 26
boys the mean pretest scores of mathematics anxiety is 93.423 with a standard
deviation of 5.132. Conversely, the control group comprising 24 boys has a slightly
lower mean pretest score of 91.375 with a standard deviation 6.819. With a ¢-value
of 1.206 and a p-value of 0.234 (NS), indicating a lack of statistical significance
there's no substantial difference observed between the two groups. These findings
suggest that the pretest scores of mathematics anxiety for boys in the experimental

and control groups are similar.

The mean pre--test scores of Mathematics anxiety of experimental and

control groups for Boys are represented graphically in Figure 19.
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Figure 19
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From Figure 19, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups Experimental and control group for the
variable mathematics anxiety for Boys. The X axis of the graph represents the
variable mathematics anxiety of boys of two groups. The Y axis represents the mean
pretest scores of the variable mathematics anxiety of two groups for Boys. So it can
be conclude that the graphical representation of mean pretest scores of mathematics
anxiety of experimental and control groups shows that there is no significant
difference in the mean pretest scores of mathematics anxiety between the groups.
Hence the mathematics anxiety of coastal area secondary school students in the two

groups are almost equal for Boys.

Comparison of the Mean Pretest Scores of Mathematics Anxiety between

Experimental Group and Control Group among Girls

To find whether there exists any significant difference in the mean pretest

scores of Mathematics anxiety between Experimental group and Control group



206 EFFECTIVENESS OF BRAIN COMPATIBLE LEARNING STRATEGY ON SELECT VARIABLES

among girls, the investigator used independent sample ¢-test. The result of the

statistical analysis is presented in the Table 36.

Table 36

Result of the Test of Significance of Difference in the Mean Scores of Pretest Scores
of Mathematics Anxiety between Experimental Group and Control Group -Girls

Variable Girls N  Mean  SD t )4
Mathematics  EXperimental group® 28 89.750 7.585 NS
: 1461 .150
Anxiety Control group 30 86.800 7.779

NS: Not significant at 0.05 level of significance

The table no. 36 compares the pretest scores of mathematics anxiety for girls in
experimental group and control group. In the experimental group consisting of 28
girls, the mean pretest score of mathematics anxiety is 89.750 (SD = 7.585).
Conversely the control group comprising 30 girls shows a mean pretest score of
86.800 (SD = 7.779). Utilizing the independent sample ¢-test method no significant
difference is found between the two groups with a z-value of 1.461 and a p-value of
0.150 indicating a lack of statistical significance. These results suggest that the
pretest scores of mathematics anxiety for girls in the experimental and control

groups are similar.

The mean pre--test scores of Mathematics anxiety of experimental and

control groups for Girls are represented graphically in Figure 20.
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Figure 20
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From Figure 20, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups Experimental and control group for the
variable mathematics anxiety for Girls. The X axis of the graph represents the
variable mathematics anxiety of Girls of two groups. The Y axis represents the mean
pretest scores of the variable mathematics anxiety of two groups for Girls. So it can
be conclude that the graphical representation of mean pretest scores of mathematics
anxiety of experimental and control groups shows that there is no significant
difference in the mean pretest scores of mathematics anxiety between the groups.
Hence the mathematics anxiety of coastal area secondary school students in the two

groups are almost equal for Girls

Comparison of the Mean Pretest Scores of Nonverbal Intelligence between

Experimental Group and Control Group for Total Sample

To find whether there exists any significant difference in the mean pretest

scores of nonverbal Intelligence between Experimental group and Control group, the
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investigator used independent sample #-test. The result of the statistical analysis is

presented in the Table 37.

Table 37

Result of the Test of Significance of Difference in the Mean Pretest Scores of
Nonverbal Intelligence between Experimental Group and Control Group- Total

Sample
Variable Group N  Mean  SD t )4
Nonverbal Experimental group” 54 43.833 8.303 NS
) 186 .853
Intelligence  Control group 54 43.556 7.179

NS: Not significant at 0.05 level of significance.

The table No.37. compares Nonverbal Intelligence test scores between participants
in experimental group and control group. Utilizing the two independent sample #-test
method, it is observed that the experimental group consisting of 54 participants had
a mean score of nonverbal intelligence 43.833 (SD = 8.303), while the control
group, also comprising 54 participants had a mean score of nonverbal intelligence
43.556 (SD = 7.179). The statistical analysis revealed no significant difference
between the two groups, with a #-value of 0.186 and a p-value of 0.853, indicating a
lack of statistical significance (NS). These findings suggest that there is no
substantial discrepancy in Nonverbal Intelligence scores between participants in the

experimental and control groups.

The mean pre--test scores of Nonverbal Intelligence of experimental and

control groups for Total sample are represented graphically in Figure 21.
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Figure 21

Mean Pretest Scores of Nonverbal Intelligence of Experimental and Control Group-

Total Sample

43.9
43.85
43.8
43.75
43.7
43.65
43.6
43.55
43.5
43.45
43.4

43.833

Mean Scores

43.556

Experimental Group Control Group

From Figure 21, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups, Experimental and control group for the
variable nonverbal intelligence for total sample. The X axis of the graph represents
the variable Nonverbal Intelligence of two groups. The Y axis represents the mean
pretest scores of the variable Nonverbal Intelligence of two groups for total sample.
So it can be conclude that the graphical representation of mean pretest scores of
Nonverbal intelligence of experimental and control groups shows that there is no
significant difference in the mean pretest scores of Nonverbal Intelligence between
the groups. Hence the performance in the Nonverbal Intelligence of coastal area

secondary school students in the two groups are almost same for Total sample.

Comparison of the Mean Pretest Scores of Nonverbal Intelligence between

Experimental Group and Control Group among Boys

To find whether there exists any significant difference in the mean pretest

scores of nonverbal Intelligence between Experimental group and Control group
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among boys, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 38.

Table 38

Result of the Test of Significance of Difference in the Mean Pretest Scores of Nonverbal

Intelligence between Experimental Group and Control Group among Boys

Variable Boys N  Mean  SD t p
Nonverbal Experimental group 26 43.231 8.257 170 gsoS
Intelligence 401 group 24 42833 7376

NS: Not significant at 0.05 level of significance

The table no. 38 compares nonverbal Intelligence scores for boys in experimental
group and control group. In the experimental group, comprised of 26 boys, the mean
pretest score is 43.231 (SD = 8.257). Conversely, the control group consisting of 24
boys, shows a mean pretest score of 42.833 (SD = 7.376). With a t-value of 0.179
and a p-value of 0.859 (NS), indicating no significant difference, the results suggest
that the nonverbal intelligence scores of boys in the experimental and control groups

are comparable.

The mean pre--test scores of Nonverbal Intelligence of experimental and

control groups for Boys are represented graphically in Figure 22.
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Figure 22
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From Figure 22, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups, Experimental and control group for the
variable Nonverbal Intelligence for Boys. The X axis of the graph represents the
variable Nonverbal Intelligence of boys of two groups. The Y axis represents the
mean pretest scores of the variable Nonverbal Intelligence of two groups for Boys.
So it can be conclude that the graphical representation of mean pretest scores of
Nonverbal Intelligence of experimental and control groups shows that there is no
significant difference in the mean pretest scores of Nonverbal Intelligence between
the groups. Hence the Nonverbal Intelligence of coastal area secondary school

students in the two groups are almost equal for Boys.

Comparison of the Mean Pretest Scores of Nonverbal Intelligence between

Experimental Group and Control Group among Girls

To find whether there exists any significant difference in the mean scores of

pretest scores of nonverbal Intelligence between Experimental group and Control
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group among the sub sample girls, the investigator used independent sample #-test.

The result of the statistical analysis is presented in the Table 39.

Table 39
Result of the Test of Significance of Difference in the Mean Scores of Nonverbal

Intelligence between Experimental Group and Control Group among Girls

Variable Girls N Mean SD t p

Nonverbal Experimental group 28 44.393 8.456

Nom 127 899"
ntelligence  Control group 30 44133 7.089

NS: Not significant at 0.05 level of significance

The table n0.39 compares Nonverbal Intelligence scores for girls in experimental
group and control group. In the experimental group, consisting of 28 girls, the mean
score is 44.393 (SD = 8.456). Conversely, the control group comprising 30 girls
shows a mean score of 44.133 (SD = 7.089). Utilizing the independent sample z-test
method, no significant difference is found between the two groups with a z-value of
0.127 and a p-value of 0.899 indicating a lack of statistical significance. These
results suggest that the intelligence scores of girls in the experimental and control

groups are comparable.

The mean pretest scores of Nonverbal Intelligence of experimental and

control groups for Girls are represented graphically in Figure 23.
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Figure 23
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From Figure 23, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups, Experimental and control group for the
variable Nonverbal Intelligence for Girls. The X axis of the graph represents the
variable Nonverbal intelligence of Girls of two groups. The Y axis represents the
mean pretest scores of the variable nonverbal intelligence of two groups of Girls. So
it can be conclude that the graphical representation of mean pretest scores of
Nonverbal Intelligence of experimental and control groups shows that there is no
significant difference in the mean pretest scores of Nonverbal intelligence between
the groups. Hence the Nonverbal intelligence of coastal area secondary school

students in the two groups are almost equal for Girls
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Comparison of the Mean Pretest Scores of Classroom Environment between

Experimental Group and Control Group for Total Sample

To find whether there exists any significant difference in the mean pretest
scores of Classroom Environment between Experimental group and Control group,
the investigator used independent sample #-test. The result of the statistical analysis

is presented in the Table 40.

Table 40
Result of the Test of Significance of Difference in the Mean Scores of Classroom

Environment between Experimental Group and Control Group — Total Sample

Variable Group N Mean SD t p

Classroom Experimental group 54 33.926 5.425

— - 191 849"
nvironment  Control group 54 34111  4.591

NS: Not significant at 0.05 level of significance.

The table N0.40 compares the Classroom Environment scores between participants
in experimental group and control group. Employing the two independent sample #-
test method, it is observed that the experimental group consisting of 54 participants
had a mean score of 33.926 with a standard deviation of 5.425, while the control
group also comprising 54 participants had a mean score of 34.111 with a standard
deviation of 4.591. The statistical analysis revealed that no significant difference
between the two groups with a z-value of -0.191 and a p-value of 0.849 indicating a
lack of statistical significance. These findings suggest that there is no substantial
discrepancy in the Classroom Environment scores between participants in the

experimental and control groups.

The mean pre--test scores of Classroom environment of experimental and

control groups for Total sample are represented graphically in Figure 24.
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Figure 24
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From Figure 24, it is evident that the bar chart used to compare the difference in
the mean pretest scores of the two groups, Experimental and control group for
the variable classroom environment for total sample. The X axis of the graph
represents the variable classroom Environment of two groups. The Y axis
represents the mean pretest scores of the variable classroom environment of two
groups for total sample. So it can be conclude that the graphical representation of
mean pretest scores of Classroom environment of experimental and control
groups shows that there is no significant difference in the mean pretest scores of
Classroom Environment between the groups. Hence the performance in the
Nonverbal Intelligence of coastal area secondary school students in the two

groups are almost same for Total sample.
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Comparison of the Mean Pretest Scores of Classroom Environment between

Experimental Group and Control Group among Boys

To find whether there exists any significant difference in the mean scores of
Classroom Environment between Experimental group and Control group among
boys, the investigator used independent sample #-test. The result of the statistical

analysis is presented in the Table 41.

Table 41

Result of the Test of Significance of Difference in the Mean Scores of Classroom

Environment between Experimental Group and Control Group - Boys

Variable Boys N  Mean  SD t p
Classroom Experimental group 26 29.769 4.475 NS
Environment 1.150 256

Control group 24 31.250 4.627

NS: Not significant at 0.05 level of significance

The table no.41 compares the Classroom Environment scores for boys in
experimental group and control group. In the experimental group consisting of 26
boys, the mean score is 29.769 (SD = 4.475). Conversely the control group
comprising 24 boys shows a mean score of 31.250 (SD = 4.627). With a t-value of
1.150 and a p-value of 0.256 (NS) indicating no significant difference, the results
suggest that the classroom environment inventory scores of boys in the experimental

and control groups are comparable.

The mean pre--test scores of Classroom Environment of experimental and

control groups for Boys are represented graphically in Figure 25.
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Figure 25
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From Figure 25, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups, Experimental and control group for the
variable Classroom Environment for Boys. The X axis of the graph represents the
variable classroom environment of boys of two groups. The Y axis represents the
mean pretest scores of the variable classroom environment of two groups of Boys.
So it can be conclude that the graphical representation of mean pretest scores of
classroom environment of experimental and control groups shows that there is no
significant difference in the mean pretest scores of classroom environment between
the groups. Hence the Classroom environment of coastal area secondary school

students in the two groups are almost equal for Boys.



218 EFFECTIVENESS OF BRAIN COMPATIBLE LEARNING STRATEGY ON SELECT VARIABLES

Comparison of the Mean Pretest Scores of Classroom Environment between

Experimental Group and Control Group among Girls

To find whether there exists any significant difference in the mean scores of
Classroom Environment between Experimental group and Control group among
girls, the investigator used independent sample #-test. The result of the statistical

analysis is presented in the Table 42.

Table 42

Result of the Test of Significance of Difference in the Mean Scores of Classroom

Environment between Experimental Group and Control Group among Girls

Variable Girls N Mean SD t p

Classroom  EXperimental group 28 37.786  2.672

Clas t 1.832  .072™
nvironment o101 group 30 36.400  3.058

NS: Not significant at 0.05 level of significance

The table no.42 compares the Classroom Environment scores for girls in
experimental group and control group. In the experimental group, consisting of 28
girls, the mean score is 37.786 (SD = 2.672). Conversely, the control group
comprising 30 girls shows a mean score of 36.400 (SD = 3.058). Utilizing the
independent sample #-test method, no significant difference is found between the
two groups with a #-value of 1.832 and a p-value of .072 indicating a lack of
statistical significance. These results suggest that the classroom environment scores

of girls in the experimental and control groups are similar.

The mean pre--test scores of Classroom Environment of experimental and

control groups for Girls are represented graphically in Figure 26.
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Figure 26
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From Figure 26, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups, Experimental and control group for the
variable classroom environment for Girls. The X axis of the graph represents the
variable classroom environment of Girls of two groups. The Y axis represents the
mean pretest scores of the variable classroom environment of two groups of Girls.
So it can be conclude that the graphical representation of mean pretest scores of
classroom environment of experimental and control groups shows that there is no
significant difference in the mean pretest scores of classroom environment between
the groups. Hence the classroom environment of coastal area secondary school

students in the two groups are almost equal for Girls

Comparison of the Mean Pretest Scores of Socio Economic Status between

Experimental Group and Control Group for Total Sample

To find whether there exists any significant difference in the mean scores of

Socio Economic Status between Experimental group and Control group, the
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investigator used independent sample #-test. The result of the statistical analysis is

presented in the Table 43.

Table 43
Result of the Test of Significance of Difference in the Mean Scores of Socio

Economic Status between Experimental Group and Control Group -Total Sample.

Variable Group N  Mean  SD t p

Socio Economic Experimental group 54 43.982 6.894

Status Control group 54 44630 6.054 19

605

NS: Not significant at 0.05 level of significance.

The table No.43 compares the Socio Economic Status scores between participants
in experimental group and control group. Using the two independent sample #-test
method, it's found that the experimental group with 54 participants had a mean
score of 43.982 and a standard deviation of 6.894, while the control group also
with 54 participants had a mean score of 44.630 and a standard deviation of
6.054. The statistical analysis showed no higher difference between the groups
with a z-value of -0.519 and a p-value of 0.605, meaning there is no significant
difference. These results suggest that Socio Economic Status scores were similar

in both groups.

The mean pre--test scores of Socio Economic Status of experimental and

control groups for Total sample are represented graphically in Figure 27.
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Figure 27
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From Figure 27, it is evident that the bar chart used to compare the difference in
the mean pretest scores of the two groups, Experimental and control group for the
variable Socio Economic status for total sample. The X axis of the graph
represents the variable Socio economic status of two groups. The Y axis
represents the mean pretest scores of the variable socio economic status of two
groups for total sample. So it can be conclude that the graphical representation of
mean pretest scores of socio economic status of experimental and control groups
shows that there is no significant difference in the mean pretest scores of
Socioeconomic status between the groups. Hence the socioeconomic status of
coastal area secondary school students in the two groups are almost same for

Total sample.
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Comparison of the Mean Pretest Scores of Socio Economic Status between

Experimental Group and Control Group among Boys

To find whether there exists any significant difference in the mean scores of
Socio Economic Status between Experimental group and Control group among
boys, the investigator used independent sample ¢-test. The result of the statistical

analysis is presented in the Table 44.

Table 44

Result of the Test of Significant Difference in the Mean Scores of Socio Economic
Status between Experimental Group and Control Group among Boys

Variable Boys N  Mean SD t p

Socio Economic Experimental group 26 43.846 6.679

S 847 401™
tatus Control group 24 45417 6413

NS: Not significant at 0.05 level of significance

The table no.44 compares the Socio Economic Status scores for boys in
experimental group and control group. In the experimental group comprised of 26
boys, the mean score is 43.846 with a standard deviation (SD) of 6.679. Conversely,
the control group consisting of 24 boys shows a mean score of 45.417 with a SD of
6.413. With a t-value of 0.847 and a p-value of 0.401 (NS) indicating no significant
difference, the results suggest that the Socio Economic Status scores of boys in the

experimental and control groups are comparable.

The mean pre--test scores of Socio Economic status of experimental and

control groups for Boys are represented graphically in Figure 28.
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Figure 28
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From Figure 28, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups, Experimental and control group for the
variable Socio economic status for Boys. The X axis of the graph represents the
variable socio economic status of boys of two groups. The Y axis represents the
mean pretest scores of the variable socio economic status of two groups for Boys. So
it can be conclude that the graphical representation of mean pretest scores of socio
economic status of experimental and control groups shows that there is no
significant difference in the mean pretest scores of socio economic status between
the groups. Hence the socioeconomic status of coastal area secondary school

students in the two groups are almost equal for Boys.
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Comparison of the Mean Pretest Scores of Socio Economic Status between

Experimental Group and Control Group Among Girls

To find whether there exists any significant difference in the mean scores of
Socio Economic Status between Experimental group and Control group among girls,
the investigator used independent sample z-test. The result of the statistical analysis

is presented in the Table 45.

Table 45

Result of the Test of Significance of Difference in the Mean Scores of Socio

Economic Status between Experimental Group and Control Group among Girls

Variable Girls N  Mean SD T P

Experimental group 28 44.107 7.208

Socio Economic 063 950N

Status Control group 30 44.000 5.783

NS: Not significant at 0.05 level of significance

The table no.45 compares the Socio Economic Status scores for girls in
experimental group and control group. In the experimental group consisting of 28
girls, the mean score is 44.107 (SD = 7.208). Conversely, the control group
comprising 30 girls shows a mean score of 44.000 (SD = 5.783). Utilizing the
independent sample #-test method no significant difference is found between the two
groups with a #-value of 0.063 and a p-value of .950 indicating a lack of statistical
significance. These results suggest that the Socio Economic Status scores of girls in

the experimental and control groups are similar.

The mean pre--test scores of Socio Economic Status of experimental and

control groups for Girls are represented graphically in Figure 29.
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Figure 29
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From Figure 29, it is evident that the bar chart used to compare the difference in the
mean pretest scores of the two groups Experimental and control group for the
variable socio economic status for Girls. The X axis of the graph represents the
variable socioeconomic status of Girls of two groups. The Y axis represents the
mean pretest scores of the variable socioeconomic status of two groups of Girls. So
it can be conclude that the graphical representation of mean pretest scores of socio
economic status of experimental and control groups shows that there is no
significant difference in the mean pretest scores of socioeconomic status between the
groups. Hence the socio economic status of coastal area secondary school students

in the two groups are almost equal for Girls
Discussion

The mean difference analysis of pretest scores of problem solving ability,
perceptual speed mathematics anxiety, nonverbal intelligence, classroom environment

and socioeconomic status of experimental and control groups is shown above in
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detail. The control and experimental groups don’t differ significantly in the pre-
intervention status of problem solving ability, perceptual speed, mathematics anxiety,
nonverbal intelligence, classroom, environment and socioeconomic status For total
sample, boys and girls. Hence the experimental group and control group are
comparable with regard to the variables; problem solving ability, perceptual speed

and mathematics anxiety for the particular sample.

Comparison of the Mean Pretest and Posttest Scores of Problem Solving

Ability, Perceptual Speed and Mathematics Anxiety of Experimental Group

Experimental group given the treatment of Brain compatible learning
strategy and the control group was taught through existing method of teaching. To
test the effectiveness of brain compatible learning approach in enhancing problem
solving ability, perceptual speed and to reduce mathematics anxiety of coastal area
secondary school students. The mean scores before and after the intervention of the
students belonging to the experimental group were compared for the total sample,

boys and girls.

Comparison of the Mean Pretest and Posttest Scores of Problem Solving Ability in

the Experimental Group for Total Sample

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of Problem solving ability in Experimental group, the
investigator used paired sample f-test. The result of the statistical analysis is

presented in the Table 46.
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Table 46

Result of Test of Significance of Difference in the Mean Pretest Scores and Posttest
Scores of Problem Solving Ability in Experimental Group- Total Sample

Variable Group N Mean SD T P
Problem Solving Pretest >4 16.630 2817 6.212 000%**
Ability Posttest 54 20.333  3.420

**Significant at 0.01 level of significance

The Table No. 46 presents a comparison of pretest to posttest scores of variables
within the Experimental group. For the variable "Problem solving ability ", data
from both the pretest and posttest are provided. In the pretest there were 54
participants with a mean score of 16.630 and a standard deviation of 2.817. In the
posttest the same 54 participants achieved a higher mean score of 20.333. A paired-
sample #-test was conducted to assess the significance of the difference between the
pretest and posttest scores. The results indicate a statistically significant increase in
problem solving ability from the pretest to the posttest (t = 6.212, p = .000*%*),
suggesting that the Brain-compatible learning strategy administered to the
Experimental group is effective and had a positive impact on enhancing problem

solving ability of coastal area secondary school students.

The mean pretest and posttest scores of problem solving ability for total

sample in the experimental group are presented graphically in Figure 30.
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Figure 30
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Figure 30, indicates that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Experimental group for the
variable problem solving ability for total sample. The X axis of the graph represents
the two tests of the variable problem -solving ability. The Y axis represents the mean
scores of the two tests; of the variable problem solving ability of the Experimental
group. So it can be conclude that the graphical representation of mean pretest and
posttest scores of problem solving ability of experimental group shows that there is
significant difference in the mean pretest and posttest scores of problem solving
ability in the experimental group. The mean posttest scores of the experimental
group is greater than the mean pretest score. Hence the graphical representation also
supports the result of mean difference analysis of pretest and posttest scores of the

variable problem solving ability of the Experimental group for the total sample
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Comparison of the Mean Pretest and Posttest Scores of Problem Solving Ability in

the Experimental Group for Boys

To find whether there exists any significant difference in the mean scores of
Pretest scores to posttest scores of Problem Solving ability in Experimental group
among boys, the investigator used paired sample ¢-test. The result of the statistical

analysis is presented in the Table 47.

Table 47

Result of the Test of Significance of Difference in the Mean Pretest and Posttest
Scores of Problem Solving Ability in Experimental Group-Boys

Variable Group N  Mean SD t p

Pretest 26 16.539 2.596
Problem Solving ability 4.815 .000**
Posttest 26 19.885 3.421

**: Significant at 0.01 level of significance

The Table No. 47 presents the comparison of pretest to posttest scores for the
Problem Solving ability within the experimental group. In pretest, the mean score
was 16.539 with a standard deviation of 2.596. In posttest, the mean score
increased to 19.885. A paired-samples ¢-test was conducted to assess the
significance of this change. The analysis revealed a statistically significant
difference between the pretest and posttest scores, ¢ (26) = 4.815, p <. 001,
indicating a notable improvement in problem solving ability. Hence Brain
compatible learning strategy is effective in enhancing the problem solving ability

of boys in the coastal area secondary school.

The mean pretest and posttest scores of problem -solving ability in the

experimental group for boys are presented graphically in Figure 31.
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Figure 31

Mean Pretest and Posttest Scores of Problem Solving Ability of Experimental Group
- Boys.

21 4 19.885

18 - 16.539

15 -

12 -

Pre-test’ Post-test

Figure 31, indicates that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Experimental group for the
variable problem solving ability for boys. The X axis of the graph represents the
two tests of the variable problem solving ability. The Y axis represents the mean
scores of the two tests; of the variable problem solving ability of the
Experimental group. So it can be conclude that the graphical representation of
mean pretest and posttest scores of problem solving ability of experimental group
shows that there is significant difference in the mean pretest and posttest scores
of problem solving ability in the experimental group. The mean posttest scores of
the experimental group is greater than the mean pretest score. Hence the
graphical representation also supports the result of mean difference analysis of
pretest and posttest scores of the variable problem solving ability of the

Experimental group for Boys.
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Comparison of the Mean Scores of Pretest and Posttest Scores of Problem Solving

Ability in the Experimental Group among Girls

To find whether there exists any significant difference in the mean scores of
Pretest scores to posttest scores of problem solving ability in the Experimental group
among girls, the investigator used paired sample #-test. The result of the statistical

analysis is presented in the Table 48.

Table 48

Result of the Test of Significance of Difference in the Mean Scores of Pretest Scores
and Posttest Scores of Problem Solving Ability in Experimental Group among Girls

Variable Group N Mean SD t p

Problem Solving Pretest 28 16.714 3.053

k3
Ability 4.203 .000

Posttest 28 20.750 3.428

*%*: Significant at 0.01 level of significance

The table no.48 displays data related to the Problem solving ability scores of 28
participants. Initially, the mean pretest score was 16.714, with a standard
deviation of 3.053. Following the method, the mean posttest score increased to
20.750 with the standard deviation 3.428. A paired-samples ¢-test was conducted
to compare pretest and posttest scores revealing a statistically significant
difference ¢ (28) = 4.203, p = .000. This result indicates a significant improvement
in problem solving ability. Hence Brain compatible learning strategy is effective
in enhancing problem solving ability of girls in the coastal area secondary school

following the method.

The mean pretest and posttest scores of problem solving ability in the

experimental group for girls are presented graphically in Figure 32.
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Figure 32

Mean Pretest and Posttest Scores of Problem Solving Ability of Experimental Group
- Girls
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Figure 32, indicates that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Experimental group for the
variable problem solving ability of girls. The X axis of the graph represents the
two tests of the variable problem solving ability. The Y axis represents the mean
scores of the two tests; of the variable problem solving ability of the
Experimental group. So it can be conclude that the graphical representation of
mean pretest and posttest scores of problem solving ability of experimental group
shows that there is significant difference in the mean pretest and posttest scores
of problem solving ability in the experimental group. The mean posttest scores of
the experimental group is greater than the mean pretest score. Hence the
graphical representation also supports the result of mean difference analysis of
pretest and posttest scores of the variable problem solving ability of the

Experimental group for girls.
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Comparison of the Mean Pretest Scores and Posttest Scores of Perceptual Speed

in the Experimental Group for Total Sample

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of Perceptual Speed in Experimental group, the investigator
used paired sample z-test. The result of the statistical analysis is presented in the

Table 49.

Table 49

Result of the Test of Significance of Difference in the Mean Pretest Scores and
Posttest Scores of Perceptual Speed in Experimental Group-Total Sample

Variable Group N Mean SD t p

Pretest 54 26.185 2.748
Perceptual Speed 13.794 .000%**
Posttest 54 30963 2.257

**Significant at 0.01 level of significance

The table n0.49 compares pretest to posttest scores of the variable "Perceptual
Speed" within the Experimental group. In the pretest phase, 54 participants had a
mean score of 26.185 with a standard deviation of 2.748. Following the method, the
same 54 participants achieved a higher mean score of 30.963 in the posttest. A
paired-sample #-test was conducted to examine the significance of the difference
between the pretest and posttest scores. The results revealed a highly significant
increase in perceptual speed from the pretest to the posttest (t = 13.794, p = .000*%*),
indicating that the Brain compatible learning strategy administered to the
Experimental group is effective and had a substantial positive effect on perceptual

speed of coastal area secondary school students.

The mean pretest and posttest scores of perceptual speed for total sample in

the experimental group are presented graphically in Figure 33.
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Figure 33

Mean Pretest and Posttest Scores of Perceptual Speed of Experimental Group -Total
Sample
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Figure 33, indicates that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Experimental group for the
variable perceptual speed for total sample. The X axis of the graph represents the
two tests of the variable perceptual speed. The Y axis represents the mean scores of
the two tests; of the variable perceptual speed of the Experimental group. So it can
be conclude that the graphical representation of mean pretest and posttest scores of
perceptual speed of experimental group shows that there is significant difference in
the mean pretest and posttest scores of perceptual speed in the experimental group.
The mean post-est scores of the experimental group is greater than the mean pretest
score. Hence the graphical representation also supports the result of mean difference
analysis of pretest and posttest scores of the variable perceptual speed of the

Experimental group for the total sample.
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Comparison of the Mean Pretest and Posttest Scores of Perceptual Speed in

Experimental Group among Boys

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of Perceptual Speed in Experimental group among boys, the
investigator used paired sample f-test. The result of the statistical analysis is

presented in the Table 50.

Table 50

Result of the Test of Significance of Difference in the Mean Pretest and Posttest
Scores of Perceptual Speed of Experimental Group - Boys

Variable Group N Mean SD T P

Pretest 26 24.615 2385
Perceptual Speed 11.561 .000%*
Posttest 26  30.423  2.548

**: Significant at 0.01 level of significance

The table no.50 presents the comparison of pretest to posttest scores for the
Perceptual Speed variable within the experimental group. For pretest the mean score
was 24.615 with a standard deviation of 2.385. For posttest, the mean score
increased to 30.423. A paired-samples ¢-test was conducted to assess the significance
of this change. The analysis revealed a statistically significant difference between
the pretest and posttest scores, ¢ (26) = 11.561, p <. 001, indicating a notable
improvement in Perceptual Speed. Hence Brain-compatible learning strategy is
effective in enhancing the perceptual speed of boys in the coastal area secondary

school.

The mean pretest and posttest scores of perceptual speed in the experimental

group - Boys are presented graphically in figure 34.
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Figure 34

Mean Pretest and Posttest Scores of Perceptual Speed of Experimental Group-
Subsample Boys
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Figure 34, indicates that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Experimental group for the
variable perceptual speed for Boys. The X axis of the graph represents the two tests
of the variable perceptual speed. The Y axis represents the mean scores of the two
tests; of the variable perceptual speed of the Experimental group. So it can be
conclude that the graphical representation of mean pretest and posttest scores of
perceptual speed of experimental group shows that there is significant difference in
the mean pretest and posttest scores of perceptual speed in the experimental group.
The mean posttest scores of the experimental group is greater than the mean pretest
score. Hence the graphical representation also supports the result of mean difference
analysis of pretest and posttest scores of the variable perceptual speed of the

Experimental group for Boys.
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Comparison of the Mean Pretest and Posttest Scores of Perceptual Speed in the

Experimental Group among Girls

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of mathematics anxiety in Experimental group among girls,
the investigator used paired sample s-test. The result of the statistical analysis is

presented in the Table 51.

Table 51

Result of the Test of Significance of Difference in the Mean Pretest Scores and
Posttest Scores of Perceptual Speed in Experimental Group - Girls

Variable Group N Mean SD t p
Pretest 28 27.643 2.231
Perceptual Speed 9.357 .000%*
Posttest 28 31.464 1.856

**: Significant at 0.01 level of significance

The table no.51 presents data concerning the Perceptual Speed scores of 28
participants before and after the method. Initially, the mean pretest score was
27.643, with a standard deviation of 2.231. Following the method, the mean posttest
score increased to 31.464. The standard deviation of the posttest scores was 1.856. A
paired-samples #-test was conducted to compare pretest and posttest scores revealing
a statistically significant difference 7 (28) = 9.357, p <. 001. This outcome suggests a
substantial improvement in perceptual speed. Hence Brain compatible learning
strategy is effective in enhancing the perceptual speed of girls in the coastal area

secondary school.

The mean pretest and posttest scores of perceptual speed in the experimental

group for girls are presented graphically in Figure 35.
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Figure 35

Mean Pretest and Posttest Scores of Perceptual Speed of Experimental Group -
Girls
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Figure 35, indicates that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Experimental group for the
variable perceptual speed for Girls. The X axis of the graph represents the two tests
of the variable perceptual speed. The Y axis represents the mean scores of the two
tests; of the variable perceptual speed of the Experimental group. So it can be
conclude that the graphical representation of mean pretest and posttest scores of
perceptual speed of experimental group shows that there is significant difference in
the mean pretest and posttest scores of perceptual speed in the experimental group.
The mean posttest scores of the experimental group is greater than the mean pretest
score. Hence the graphical representation also supports the result of mean difference
analysis of pretest and posttest scores of the variable perceptual speed of the

Experimental group for girls.
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Comparison of the Mean Pretest Scores and Posttest Scores of Mathematics

Anxiety in Experimental Group for Total Sample

To find whether there exists any significant difference in the mean scores of
Pretest scores to posttest scores of Mathematics anxiety in Experimental group, the
investigator used paired sample f-test. The result of the statistical analysis is

presented in the Table 52.

Table 52

Result of the Test of Significance of Difference in the Mean Pretest Scores and

Posttest Scores of Mathematics Anxiety in Experimental Group

Variable Group N Mean SD t p
Mathematics Pretest 54 91.519 6.720 7600 000+
Anxiety Posttest 54 81.407  9.757

**Significant at 0.01 level of significance

The table no.52 presents data on Mathematics anxiety scores for a group of 54
participants. In the pretest phase, participants had a mean mathematics anxiety score
of 91.519, with a standard deviation of 6.720. Following the method, during the
posttest phase, the mean score decreased to 81.407, with a standard deviation of
9.757. The negative ¢-value of -7.692 indicates a significant difference between the
pretest and posttest scores. The p-value of 0.000** signifies that this difference is
highly statistically significant. This implies that the Brain compatible learning
strategy administered to the Experimental group is effectively reduced mathematics

anxiety among the coastal area secondary school students.

The mean pretest and posttest scores of mathematics anxiety for total sample

in the experimental group are presented graphically in Figure 36.
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Figure 36

Mean Pretest and Posttest Scores of Mathematics Anxiety of Experimental Group -
Total Sample
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Figure 36 indicates that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Experimental group for the
variable mathematics anxiety for total sample. The X axis of the graph represents
the two tests of the variable mathematics anxiety. The Y axis represents the mean
scores of the two tests; of the variable mathematics anxiety of the Experimental
group. So it can be conclude that the graphical representation of mean pretest and
posttest scores of mathematics anxiety of experimental group shows that there is
significant difference in the mean pretest and posttest scores of mathematics
anxiety in the experimental group. The mean posttest scores of the experimental
group is lower than the mean pretest score. Hence the graphical representation
also supports the result of mean difference analysis of pretest and posttest scores
of the variable Mathematics anxiety of the Experimental group for the total

sample.
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Comparison of the Mean Pretest and Posttest Scores of Mathematics Anxiety in

Experimental Group among Boys

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of mathematics anxiety in Experimental group among boys,
the investigator used paired sample s-test. The result of the statistical analysis is

presented in the Table 53.

Table 53

Result of the Test of Significance of Difference in the Mean Pretest Scores and

Posttest Scores of Mathematics Anxiety in Experimental Group - Boys

Variable Group N Mean SD t p
Pretest 26 93423 5.132
Mathematics Anxiety 7.338 .000%*
Posttest 26 82.231 7.617

**: Significant at 0.01 level of significance

The table no.53 compares pretest to posttest scores for mathematics anxiety within
the experimental group. participants had a mean pretest score of 93.423 with a
standard deviation of 5.132. After the posttest, the mean score decreased to 82.231,
with a standard deviation of 7.617. A paired-samples #-test indicated a significant
difference between pretest and posttest scores, ¢ (26) = 7.338, p < 0.001. This
suggests a substantial reduction in mathematics anxiety. Hence Brain compatible
learning strategy is effective in reducing the mathematics anxiety of boys in the

coastal area secondary school.

The mean pretest and posttest scores of mathematics anxiety in the

experimental group for boys are presented graphically in Figure 37.



242 EFFECTIVENESS OF BRAIN COMPATIBLE LEARNING STRATEGY ON SELECT VARIABLES

Figure 37

Mean Pretest and Posttest Scores of Mathematics Anxiety of Experimental Group -
Boys
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Figure 37 indicates that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Experimental group for the
variable mathematics anxiety for Boys. The X axis of the graph represents the two
tests of the variable mathematics anxiety. The Y axis represents the mean scores of
the the two tests; of the variable mathematics anxiety of the Experimental group. So
it can be conclude that the graphical representation of mean pretest and posttest
scores of mathematics anxiety of experimental group shows that there is significant
difference in the mean pretest and posttest scores of mathematics anxiety in the
experimental group. The mean posttest scores of the experimental group is lower
than the mean pretest scores. Hence the graphical representation also supports the
result of mean difference analysis of pretest and posttest scores of the variable

mathematics anxiety of the Experimental group for Boys.
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Comparison of the Mean Pretest and Posttest Scores of Mathematics Anxiety in

the Experimental Group among Girls

To find whether there exists any significant difference in the mean Pretest to
posttest scores of mathematics anxiety in Experimental group among girls, the
investigator used paired sample f-test. The result of the statistical analysis is

presented in the Table 54.

Table 54

Result of the Test of Significance of Difference in the Mean Scores of Pretest Scores

and Posttest Scores of Mathematics Anxiety in Experimental Group - Girls

Variable Group N Mean SD t p
Pretest 28  89.750  7.585
Mathematics Anxiety 4.31 .000**
Posttest 28  80.643  11.483

**: Significant at 0.01 level of significance

The table no.54 displays data regarding the Mathematics anxiety scores of 28
participants before and after the method. Initially, the mean pretest score was
89.750, with a standard deviation of 7.585. After the method, the mean posttest score
decreased to 80.643. The standard deviation of the posttest scores was 11.483. A
paired-samples #-test was conducted to compare pretest and posttest scores,
revealing a statistically significant difference, ¢ (28) = 4.31, p < 0.001. This result
indicates a significant reduction in mathematics anxiety. Hence Brain compatible
learning strategy is effective in reducing the mathematics anxiety of girls in the

coastal area secondary school.

The mean pretest and posttest scores of mathematics anxiety in the

experimental group for girls are presented graphically in Figure 38.
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Figure 38

Mean Pretest and Posttest Scores of Mathematics Anxiety of Experimental Group-
Girls

92 -

89.75

90 -

88 -

86 -

84 -

82 -

80.643

80 -

78 -

76 -

Pre-test’ Post-test

Figure 38, indicates that the bar chart used to compare the difference in the
mean scores among two tests; pretest and posttest of the Experimental group for
the variable mathematics anxiety for Girls. The X axis of the graph represents
the two tests of the variable mathematics anxiety. The Y axis represents the
mean scores of the two tests; of the variable mathematics anxiety of the
Experimental group. So it can be conclude that the graphical representation of
mean pretest and posttest scores of mathematics anxiety of experimental group
shows that there is significant difference in the mean pretest and posttest scores
of mathematics anxiety in the experimental group. The mean posttest scores of
the experimental group is lower than the mean pretest score. Hence the
graphical representation also supports the result of mean difference analysis of
pretest and posttest scores of the variable mathematics anxiety of the

Experimental group for girls.
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Comparison of the Mean Pretest and Posttest Scores of Problem Solving

Ability, Perceptual Speed and Mathematics Anxiety of Control Group

The mean scores before and after the intervention of the students belonging

to the control group were compared for the total sample, boys and girls.

Comparison of the Mean Pretest and Posttest Scores of Problem Solving Ability in

the Control Group for Total Sample

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of Problem solving ability in Control group, the investigator
used paired sample #-test. The result of the statistical analysis is presented in the

Table 55.

Table 55

Result of the Test of Significance of Difference in the Mean Pretest and Posttest
Scores of Problem Solving Ability of Control Group for Total Sample

Variable Group N  Mean SD t p

Pretest 54  16.296 2.765
Problem Solving Ability 2.842  .006**
Posttest 54 17426 3.601

**Significant at 0.01 level of significance

The table no.55 displays data concerning the Problem Solving Ability scores for a
group of 54 individuals. In the pretest phase, participants had a mean problem
solving ability score of 16.296, with a standard deviation of 2.765. Following the
method, during the posttest phase, the mean score increased to 17.426. The ¢-value
of 2.842 suggests a significant difference between the pretest and posttest scores.
The p-value of .006** indicates that this difference is statistically significant. This
suggests that the existing method has an impact on improving problem solving

ability among the coastal area secondary school students for total sample.
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The mean pretest and posttest scores of problem solving ability in the control

group for total sample are presented graphically in Figure 39.

Figure 39

Mean Pretest and Posttest Scores of Problem Solving Ability of Control Group -Total
Sample
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Figure 39, indicates that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Control group for the variable
problem solving ability for Total sample. The X axis of the graph represents the two
tests of the variable problem solving ability..The Y axis represents the mean scores
of the two tests; of the variable problem solving ability of the Control group. So it
can be conclude that the graphical representation of mean pretest and posttest scores
of problem solving ability of Control group shows that there is significant difference
in the mean pretest and posttest scores of problem solving ability in the control
group. The mean post-est scores of the control group is greater than the mean pretest
score. Hence the graphical representation also supports the result of mean difference
analysis of pretest and posttest scores of the variable problem solving ability of the

Control group for the total sample.
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Comparison of the Mean Pretest and Posttest Scores of Problem Solving Ability in

Control Group among Boys

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of Problem solving ability in Control group among boys,
the investigator used paired sample s-test. The result of the statistical analysis is

presented in the Table 56.

Table 56

Result of the Test of Significance of Difference in the Mean Pretest Scores and
Posttest Scores of Problem Solving Ability in Control Group among Boys

Variable Group N Mean SD t p

Problem Solving Pretest 24 16.083 3.635

bl 1326  .198"S
Ability Posttest 24 17.000 4.404

Ns: Not significant at 0.05 level of significance.

The table no. 56 presents the comparison of pretest to posttest scores for Problem
solving ability within a group of 24 participants. For Pretest, the mean score was
16.083, with a standard deviation of 3.635. For posttest the mean score increased
slightly to 17.000, with a standard deviation of 4.404. A paired-samples #-test
showed no significant difference between pretest and posttest scores, ¢ (24) = 1.326,
p = .198, indicating that the method did not significantly impact problem solving
ability within this group. Hence existing method is not effective in enhancing

problem solving ability of Boys in the coastal area secondary school.

The mean pretest and posttest scores of problem solving ability in the control

group for total sample are presented graphically in Figure 40.
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Figure 40

Mean Pretest and Posttest Scores of Problem Solving Ability of Control Group —
Boys
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Figure 40, evident that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Control group for the variable
problem solving ability for Boys. The X axis of the graph represents the two tests of
the variable problem solving ability. The Y axis represents the mean scores of the
two tests; of the variable problem solving ability of the Control group. So it can be
conclude that the graphical representation of mean pretest and posttest scores of
problem solving ability of Control group shows that there is no significant difference

in the mean pretest and posttest scores for the Boys.

Comparison of the Mean Pretest and Posttest Score of Problem Solving Ability

in Control Group among Girls

To find whether there exists any significant difference in the mean scores of
Pretest scores to posttest scores of Problem solving ability in Control group among
girls, the investigator used paired sample ¢-test. The result of the statistical analysis

is presented in the Table 57.
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Table 57

Result of the Test of Significance of Difference in the Mean Pretest Scores and
Posttest Scores of Problem Solving Ability in Control Group among Girls

Variable Group N Mean SD t p
Problem Solving Pretest 30 16.467 1.852 2.809 009%**
Ability Posttest 30 17.767 2837 '

*%*: Significant at 0.01 level of significance

The table no.57 presents data on the Problem solving ability scores of 30
participants before and after the test period. Initially, the mean pretest score was
16.467, with a standard deviation of 1.852. After the method mean posttest score
increased to 17.767. The standard deviation of the posttest scores was 2.837. A
paired-samples #-test was conducted to compare pretest and posttest scores,
revealing a statistically significant difference, ¢ (30) = 2.809, p = .009. This result
suggests that the existing method had a positive impact on problem solving ability of

girls in the coastal area secondary school.

The mean pretest and posttest scores of problem solving ability in the control

group for girls are presented graphically in Figure 41.

Figure 41

Mean Pretest and Posttest Scores of Problem Solving Ability in the Control Group-Girls
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From the Figure 41, it is evident that the bar chart used to compare the difference in
the mean scores among two tests; pretest and posttest of the Control group for the
variable problem solving ability for Girls. The X axis of the graph represents the two
tests of the variable problem solving ability. The Y axis represents the mean scores
of the two tests; of the variable problem solving ability of the Control group. So it
can be conclude that the graphical representation of mean pretest and posttest scores
of problem solving ability of Control group shows that there is significant difference
in the mean pretest and posttest scores of problem solving ability in the control
group. The mean posttest scores of the control group is greater than the mean pretest
scores. Hence the graphical representation also supports the result of mean
difference analysis of pretest and posttest scores of the variable problem solving

ability of the Control group for Girls.

Comparison of the Mean Pretest and Posttest Scores of Perceptual Speed in the

Control Group for Total Sample

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of Perceptual Speed in Control group, the investigator used

paired sample z-test. The result of the statistical analysis is presented in the Table 58.

Table 58

Result of the Test of Significance of Difference in the Mean Pretest and Posttest
Scores of Perceptual Speed of Control Group - Total Sample

Variable Group N Mean SD t p
Pretest 54 25926  2.205
Perceptual Speed 2.959 .005%*
Posttest 54 27.185 3.624

**Significant at 0.01 level of significance

The table no. 58 illustrates the comparison of Perceptual Speed scores for a group of

54 individuals. In the pretest phase, participants had a mean perceptual speed score
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of 25.926, with a standard deviation of 2.205. Following the method, during the
posttest phase, the mean score increased to 27.185, with a standard deviation of
3.624. The t-value of 2.959 suggests a significant difference between the pretest and
posttest scores (p = .005**), indicating that the existing method likely influenced

perceptual speed among coastal area secondary school students.

The mean pretest and posttest scores of perceptual speed in the control group

for total sample are presented graphically in Figure 42.

Figure 42
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Figure 42, evident that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Control group for the variable
perceptual speed for Total sample. The X axis of the graph represents the two tests
of the variable perceptual speed. The Y axis represents the mean scores of the two
tests; of the variable perceptual speed of the Control group. So it can be conclude

that the graphical representation of mean pretest and posttest scores of perceptual
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speed of Control group shows that there is significant difference in the mean pretest
and posttest scores of perceptual speed in the control group. The mean posttest
scores of the control group is greater than the mean pretest score. Hence the
graphical representation also supports the result of mean difference analysis of
pretest and posttest scores of the variable perceptual speed of the Control group for

the total sample.

Comparison of the Mean Pretest and Posttest Scores of Perceptual Speed in

Control Group among Boys

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of Perceptual Speed in Control group among boys, the
investigator used paired sample f-test. The result of the statistical analysis is

presented in the Table 59.

Table 59

Result of the Test of Significance of Difference in the Mean Scores of Pretest Scores
and Posttest Scores of Perceptual Speed in Control Group among Boys

Variable Group N Mean SD t p
Pretest 24 25.042 2312
Perceptual Speed 2.889 .008**
Posttest 24 26.792  3.878

*%*: Significant at 0.01 level of significance

The table no.59 displays the comparison of pretest to posttest scores for Perceptual
Speed among 24 participants. Initially, the mean pretest score was 25.042, with a
standard deviation of 2.312. Following the method, the mean posttest score rose to
26.792 with a standard deviation of 3.878. The paired-samples #-test revealed a
statistically significant difference between pretest and posttest scores, ¢ (24) = 2.889,
p = .008, indicating that the existing method had a significant positive effect on

perceptual speed among boys in coastal area secondary school.
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The mean pretest and posttest scores of perceptual speed in the control group

for boys are presented graphically in Figure 43.

Figure 43

Mean Pretest and Posttest Scores of Perceptual Speed of Control Group - Boys
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Figure 43, evident that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Control group for the variable
perceptual speed for Boys. The X axis of the graph represents the two tests of the
variable perceptual speed. The Y axis represents the mean scores of the the two
tests; of the variable perceptual speed of the Control group. So it can be conclude
that the graphical representation of mean pretest and posttest scores of perceptual
speed of Control group shows that there is significant difference in the mean
pretest and posttest scores of perceptual speed in the control group. The mean
posttest scores of the control group is greater than the mean pretest score. Hence
the graphical representation also supports the result of mean difference analysis of
pretest and posttest scores of the variable perceptual speed of the Control group for

Boys.
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Comparison of the Mean Pretest and Posttest Score of Perceptual Speed in

Control Group among Girls

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of Perceptual Speed in Control group among girls, the
investigator used paired sample f-test. The result of the statistical analysis is

presented in the Table 60.

Table 60

Result of the Test of Significance of Difference in the Mean Pretest Scores and
Posttest Scores of Perceptual Speed in Control Group among Girls

Variable Group N Mean SD t p
Pretest 30 26.633 1.866 NS
Perceptual Speed 1.463 154
Posttest 30 27.500 3.442

NS: Not significant at 0.05 level of significance

The table no.60 displays data concerning the Perceptual Speed scores of 30
participants. Initially, the mean pretest score was 26.633, with a standard deviation
of 1.866. Following the method, the mean posttest score increased to 27.500,
accompanied by a standard deviation of 3.442. A paired-samples ¢-test was
conducted to assess the difference between pretest and posttest scores, yielding a
non-significant result, ¢ (30) = 1.463, p = .154. This suggests that there was no
statistically significant change in perceptual speed following the method. Hence
existing method is not effective for enhancing perceptual speed of girls among

coastal area secondary school.

The mean pretest and posttest scores of perceptual speed in the control group

for girls are presented graphically in Figure 44.
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Figure 44

Mean Pretest and Posttest Scores of Perceptual Speed in the Control Group - Girls
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From the Figure 44, it is evident that the bar chart used to compare the difference in
the mean scores among two tests; pretest and posttest of the Control group for the
variable perceptual speed for Girls. The X axis of the graph represents the two tests
of the variable perceptual speed. The Y axis represents the mean scores of the the
two tests; of the variable perceptual speed of the Control group. So it can be
conclude that the graphical representation of mean pretest and posttest scores of
perceptual speed of Control group shows that there is no significant difference
between pretest and posttest scores. Hence the graphical representation also supports
the result of mean difference analysis of pretest and posttest scores of the variable

perceptual speed of the Control group for Girls.

Comparison of the Mean Pretest and Posttest Scores of Mathematics Anxiety in

the Control Group for Total Sample

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of Mathematics anxiety in Control group, the investigator
used paired sample z-test. The result of the statistical analysis is presented in the

Table 61
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Table 61

Result of the Test of Significance of Difference in the Mean Pretest Scores and
Posttest Scores of Mathematics Anxiety of Control Group for total Sample

Variable Group N  Mean SD t )%

Pretest 54 88.833 7.652 NS
Mathematics Anxiety 1.413 .163
Posttest 54 87426 9.961

NS; Not significant at 0.05 level of significance

The table no. 61 presents the comparison of pretest to posttest scores for
Mathematics anxiety within the experimental group. The mean pretest score for
Mathematics Anxiety was 88.833 with a standard deviation of 7.652. The mean
posttest score decreased slightly to 87.426, with a standard deviation of 9.961. The ¢-
test was conducted to assess the significance of this change, resulting in a z-value of
1.413. However, the p-value is. 163, indicating that the difference between pretest
and posttest scores was not statistically significant. Hence existing method is not

effective for reducing mathematics anxiety of coastal area secondary school students

The mean pretest and posttest scores of mathematics anxiety in the control

group for total sample are presented graphically in Figure 45

Figure 45

Mean Pretest and Posttest Scores of Mathematics Anxiety of Control Group -Total
Sample
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Figure 45, evident that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Control group for the variable
mathematics anxiety for Total sample. The X axis of the graph represents the two
tests of the variable mathematics anxiety. The Y axis represents the mean scores of
the the two tests; of the variable mathematics anxiety of the Control group. So it can
be conclude that the graphical representation of mean pretest and posttest scores of
mathematics anxiety of Control group shows that there is no significant difference in
the mean pretest and posttest scores of mathematics anxiety in the control group.
Hence the graphical representation also supports the result of mean difference
analysis of pretest and posttest scores of the variable mathematics anxiety of the

Control group for the total sample.

Comparison of the mean Pretest and Posttest Score of Mathematics Anxiety in

Control Group among Boys

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of Mathematics anxiety in Control group among boys, the
investigator used paired sample f-test. The result of the statistical analysis is

presented in the Table 62.

Table 62

Result of the Test of Significance of Difference in the Mean Pretest Scores and

Posttest Scores of Mathematics Anxiety in Control Group among Boys

Variable Group N Mean SD t p
Mathematics Pretest 24 91375 6819 3.045  .006%*
Anxiety Posttest 24 87.917 8.612

**: Significant at 0.01 level of significance

The table no. 62 presents data on Mathematics anxiety scores for 24 participants.

Initially, the mean pretest score was 91.375, with a standard deviation of 6.819.
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After the method, the mean posttest score decreased to 87.917, with a standard
deviation of 8.612. A paired-samples #-test was conducted to compare pretest and
posttest scores, revealing a statistically significant difference, ¢ (24) = 3.045, p =
.006. This result suggests that the existing method had a significant effect in

reducing mathematics anxiety among the boys in coastal area secondary school.

The mean pretest and posttest scores of mathematics anxiety in the control

group for boys are presented graphically in Figure 46.

Figure 46

Mean Pretest and Posttest Scores of Mathematics Anxiety in the Control Group- Sub
sample Boys
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Figure 46, evident that the bar chart used to compare the difference in the mean
scores among two tests; pretest and posttest of the Control group for the variable
mathematics anxiety for Boys. The X axis of the graph represents the two tests of
the variable mathematics anxiety. The Y axis represents the mean scores of the two
tests; of the variable mathematics anxiety of the Control group. So it can be
conclude that the graphical representation of mean pretest and posttest scores of

mathematics anxiety of Control group shows that there is significant difference in
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the mean pretest and posttest scores of mathematics anxiety in the control group.
The mean posttest scores of the control group is lower than the mean pretest score..
Hence the graphical representation also supports the result of mean difference
analysis of pretest and posttest scores of the variable mathematics anxiety of the

Control group for the Boys.

Comparison of the Mean Pretest and posttest score of Mathematics Anxiety in

Control Group among Girls

To find whether there exists any significant difference in the mean Pretest
scores to posttest scores of Mathematics Anxiety in Control group among girls, the
investigator used paired sample f-test. The result of the statistical analysis is

presented in the Table 63.

Table 63

Result of the Test of Significance of Difference in the Mean Pretest Scores and

Posttest Scores of Mathematics Anxiety in Control Group among Girls

Variable Group N  Mean SD t p

Pretest 30 86.800  7.779
Mathematics Anxiety 0.156  877"°
Posttest 30 87.033 11.053

NS: Not significant at 0.05 level of significance

The table no.63 presents data regarding Mathematics Anxiety scores for a sample of
30 participants before and after the method. Initially, the mean pretest score was
86.800, with a standard deviation of 7.779. Following the method, the mean posttest
score slightly increased to 87.033, accompanied by a standard deviation of 11.053. A
paired-samples #-test was conducted to assess the difference between pretest and
posttest scores, yielding a non-significant result ¢ (30) = 0.156, p = .877. This

indicates that there was no statistically significant change in mathematics anxiety
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following the method. Hence existing method is not effective for reducing

mathematics anxiety of girls of coastal area secondary school.

The mean pretest and posttest scores of mathematics anxiety in the control

group for girls are presented graphically in Figure 47.

Figure 47

Mean Pretest and Posttest Scores of Mathematics Anxiety in the Control Group -
Girls
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From the Figure 47, it is evident that the bar chart used to compare the difference in
the mean scores among two tests; pretest and posttest of the Control group for the
variable mathematics anxiety of Girls. The X axis of the graph represents the two
tests of the variable mathematics anxiety. The Y axis represents the mean scores of
the two tests; of the variable mathematics anxiety of the Control group. So it can be
conclude that the graphical representation of mean pretest and posttest scores of
mathematics anxiety of Control group girls shows that there is no significant
difference in the mean pretest and posttest scores of mathematics anxiety in the

control group. Hence the graphical representation also supports the result of mean
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difference analysis of pretest and posttest scores of the variable mathematics anxiety

of the Control group of Girls.
Discussion

The mean difference analysis of pretest and posttest scores of problem
solving ability, perceptual speed and mathematics anxiety of coastal area
secondary school students in the control group. There is significant Impact on
improving problem solving ability for total Sample and girls. But not significantly
impact on boys. For the variable perceptual speed influence the total sample and
significantly positive impact on boys but not Statistically significant change on
girls. For the variable mathematics anxiety, There is no significant difference in
total sample and girls but significant effect in reducing mathematics anxiety on

boys.

The mean difference analysis of pretest and posttest scores of problem
solving ability, perceptual speed and mathematics anxiety of coastal area
secondary school students in the experimental group.; There is significant Positive
improvements on problem solving ability for total sample and girls and notable
improvement in problem solving ability for boys. Hence, The brain compatible
learning strategies is effective in enhancing problems solving ability for total

sample and boys and girls.

The mean pretest and posttest scores of perceptual Speed Shows
substantial improvement For the total sample and girls, and shows notable
improvement in boys. Hence the brain compatible learning strategy is effective in
enhancing perceptual speed for total sample, boys and girls. The difference
between pretest and posttest scores of mathematics anxiety Shows significant
reduction in mathematics anxiety for total sample and girls and Substantial

reduction in mathematics anxiety for boys Hence Brain compatible learning
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strategy is effective in reducing the mathematics anxiety for total sample and boys

and girls.

Comparison of the Mean Posttest Scores of Variables of Experimental and

Control Groups

The comparisons of mean scores were carried out to test Whether significant
differences exist between mean scores of experimental and control group in the
dependent variables, Problem solving ability, perceptual speed and mathematics
anxiety. After the intervention means and standard deviation of posttest scores of
both experimental and control group were calculated and these values were
subjected to the test of significance of difference between means for the total

sample, boys and girls are given in the following section.

Comparison of the Mean Posttest Scores of Problem Solving Ability between

Experimental Group and Control Group for Total Sample

To find whether there exists any significant difference in the mean Posttest
scores of Problem solving ability between Experimental group and Control group,
the investigator used independent sample #-test. The result of the statistical analysis

is presented in the Table 64

Table 64

Result of the Test of significance of Difference in Mean Posttest Scores of Problem
Solving Ability between Experimental and Control Groups -Total Sample

Level of

Variable Group N Mean  SD ! Significance

Problem ~Experimental g, 5135 5 45
Solving ~ &roup 4302 .000** 0.01

Ability  Control group 54 17.426 3.601

**: significant at 0.01 level of significance
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The table no.64 compares the posttest scores of problem solving ability between
participants in experimental group and control group. In the experimental group,
consisting of 54 participants, the mean posttest scores of problem solving ability is
20.333 with a standard deviation of 3.420. Conversely, the control group also
comprising 54 participants, has a lower mean posttest score of 17.426 with a standard
deviation of 3.601. Statistical analysis using the two independent sample z-test method
reveals a significant difference between the two groups, with a z-value of 4.302 and a
p-value of .000 (**), indicating a statistically significant result. These findings suggest
that the Braincompatible learning strategy applied in the experimental group had a
notable impact on improving problem solving ability compared to the control group,
highlighting the effectiveness of Brain compatible learning strategy on problem

solving ability of coastal area secondary school students.

The mean posttest scores of problem solving ability in the experimental and

control groups for total sample are presented graphically in Figure 48.

Figure 48

Mean Posttest Scores of Problem Solving Ability of Experimental and Control Group
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From the Figure 48, it is evident that the bar chart used to compare the difference in
the mean scores among two groups; Experimental and Control group for the posttest
scores of the variable problem solving ability for total sample. The X axis of the
graph represents the two groups for the variable problem solving ability. The Y axis
represents the mean posttest scores of the variable problem solving ability of two
groups, experimental group and Control group. So it can be conclude that the
graphical representation of mean posttest scores of problem solving ability of the
experimental and Control group shows that there is significant difference in the
mean posttest scores of problem solving ability between the two groups. The mean
posttest scores of the problem solving ability of the Experimental group is greater
than the mean posttest score of Control group. Hence the graphical representation
also supports the result of mean difference analysis of posttest scores of the variable

problem solving ability of the Experimental and control group for total sample.

Comparison of the Mean Posttest Scores of Problem Solving Ability between

Experimental Group and Control Group among Boys

To find whether there exists any significant difference in the mean scores of
posttest scores of Problem solving ability between Experimental group and Control
group among boys, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 65.

Table 65

Result of the Test of significance of Difference in Mean Posttest Scores of Problem
Solving Ability between Experimental and Control Groups - boys.

Level of

Variable Boys N Mean  SD t Significance

Problem ~ Experimental g ges 3 45)
Solving  group 2598 012+ 0.05

Ability  Control group 24 17.000 4.404

*: Significant at 0.05 level of significance
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The table no. 65 compares the posttest scores of problem solving ability for boys in
experimental group and control group. In the experimental group consisting of 26
boys, the mean posttest score of problem solving ability is 19.885 with a standard
deviation (SD) of 3.421. Conversely, the control group comprising 24 boys, shows a
mean posttest score of 17.000 with an SD 4.404. Utilizing the two independent
sample #-test method a significant difference is found between the two groups with a
t-value of 2.598 and a p-value of 0.012 (*), indicating statistical significance.. These
results suggest that the Brain compatible learning strategy in the experimental group
had a significant impact on improving problem solving ability compared to the
control group. Hence Brain compatible learning strategy is effective in enhancing

problem solving ability of Boys of coastal area secondary school students.

The mean posttest scores of problem solving ability in the experimental and

control groups for boys are presented graphically in Figure 49.

Figure 49

Mean Posttest Scores of Problem Solving Ability of Experimental and Control Group
- Boys.
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From the Figure 49, it is evident that the bar chart used to compare the difference in
the mean scores among two groups. Experimental and Control group for the posttest
scores of the variable problem solving ability for boys. The X axis of the graph
represents the two groups for the variable problem solving ability. The Y axis
represents the mean posttest scores of the variable problem solving ability of two
groups, experimental group and Control group. So it can be conclude that the
graphical representation of the comparison of posttest scores of problem solving
ability of the experimental and Control group for boys shows that there is significant
difference in the mean posttest scores of problem solving ability between the two
groups. The mean posttest scores of the problem solving ability of the Experimental
group is higher than the mean posttest score of Control group. Hence the graphical
representation also supports the result of mean difference analysis of posttest scores of

the variable problem solving ability of the Experimental and control group for boys.

Comparison of the Mean Posttest Scores of Problem Solving Ability between

Experimental Group and Control Group among Girls

To find whether there exists any significant difference in the mean scores of
posttest scores of Problem solving ability between Experimental group and Control
group among girls, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 66.

Table 66

Result of the Test of Significance of Difference in Mean Posttest Scores of Problem
Solving Ability between Experimental and Control Groups - Girls

Level of

Variable Girls N Mean  SD t .
significance

Problem ~ Experimental o o0 00 5 hg
Solving group 3.621 .001%* 0.01

Ability Control group 30 17.767 2.837

**: Significant at 0.01 level of significance
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The table no.66 presents the posttest scores of problem solving ability for girls in
experimental group and control group. The experimental group, comprising 28 girls,
the mean posttest score of problem solving ability is 20.750 (SD = 3.428).
Conversely, the control group consisting of 30 girls shows a mean posttest score of
17.767 (SD = 2.837). Utilizing the independent sample #-test method a significant
difference is found between the two groups, with a ¢-value of 3.621 and a p-value of
.001 (**) indicating statistical significance.. The significant improvement in problem
solving ability among girls in the experimental group suggests that the method they
received was effective. This finding indicating a meaningful impact of the Brain
compatible learning strategy on enhancing problem solving ability of girls of coastal

area secondary school students.

The mean posttest scores of problem solving ability in the experimental and

control groups for girls are presented graphically in Figure 50.

Figure 50

Mean Posttest Scores of Problem Solving Ability of Experimental and Control Group
- Girls
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From the Figure 50, it is evident that the bar chart used to compare the difference in the
mean scores among two groups; Experimental and Control group for the posttest scores
of the variable problem solving ability for girls. The X axis of the graph represents the
two groups for the variable problem solving ability. The Y axis represents the mean
posttest scores of the variable problem solving ability of two groups, experimental
group and Control group. So it can be conclude that the graphical representation of the
comparison of posttest scores of problem solving ability of the experimental and
Control group for girls shows that there is significant difference in the mean posttest
scores of problem solving ability between the two groups. The mean posttest scores of
the problem solving ability of the Experimental group is higher than the mean posttest
score of Control group. The graphical representation also supports the result of mean
difference analysis of posttest scores of the variable problem solving ability of the

Experimental and control group for girls.

Comparison of the Mean Posttest Scores of Perceptual Speed between

Experimental Group and Control Group for Total Sample

To find whether there exists any significant difference in the mean Posttest
scores of Perceptual Speed between Experimental group and Control group, the
investigator used independent sample #-test. The result of the statistical analysis is

presented in the Table 67.

Table 67

Result of the Test of Significance of Difference in Mean Posttest Scores of Perceptual
Speed between Experimental and Control Groups -Total Sample

‘ Level of
Variable Group N Mean  SD ! p Significance
1 gr’gzle;mental 54 30963 2.257
Is’gze;)tua 6.502  .000** 0.01
Control 54 27.185 3.624
group

**: significant at 0.01 level of significance
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The table no.67 presents the posttest scores of perceptual speed for students in
experimental group and control group. In the experimental group comprised of 54
participants, the mean posttest score of perceptual speed is 30.963 with a standard
deviation of 2.257. Conversely the control group also consisting of 54 participants
has a lower mean posttest score of 27.185 with a standard deviation 3.624. Utilizing
the two independent sample #-test method a significant difference between the two
groups is revealed with a #-value of 6.502 and a p-value of .000 (**) indicating
statistical significance underscores the substantial difference in post- test scores of
perceptual speed between the experimental and control groups. These findings
suggest that the Brain compatible learning strategy implemented in the experimental
group had a significant impact on improving perceptual speed compared to the
control group. Hence Brain compatible learning strategy is effective in enhancing

perceptual speed of coastal area secondary school students.

The mean posttest scores of perceptual speed in the experimental and control

groups for total sample are presented graphically in Figure 51.

Figure 51

Mean Posttest Scores of Perceptual Speed of Experimental and Control Group -Total
Sample
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From the Figure 51, it is evident that the bar chart used to compare the difference in
the mean scores among two groups; Experimental and Control group for the posttest
scores of the variable perceptual speed for total sample. The X axis of the graph
represents the two groups for the variable perceptual speed. The Y axis represents
the mean posttest scores of the variable perceptual speed of two groups experimental
group and Control group. So it can be conclude that the graphical representation of
the comparison of posttest scores of perceptual speed of the experimental and
Control group shows that there is significant difference in the mean posttest scores
of perceptual speed between the two groups. The mean posttest scores of the
perceptual speed of the Experimental group is greater than the mean posttest score
of Control group. Hence the graphical representation also supports the result of
mean difference analysis of posttest scores of the variable perceptual speed of the

Experimental and control group for total sample.

Comparison of the Mean Posttest Scores of Perceptual Speed between

Experimental Group and Control Group among Boys

To find whether there exists any significant difference in the mean posttest
scores of Perceptual Speed between Experimental group and Control group among
boys, the investigator used independent sample #-test. The result of the statistical

analysis is presented in the Table 68.

Table 68

Result of the Test of significance of Difference in Mean Posttest Scores of Problem
Solving Ability between Experimental and Control Groups - Boys

Variable Boys N Mean  SD t SigL:;”zegaOz{ce
Experimental
Perceptual  group 26 30.423 2.548 3942 000+ 0.01

Speed
Control group 24 26.792 3.878

**: Significant at 0.01 level of significance
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The table no.68 compares the posttest scores of perceptual speed for boys in
experimental group and control group. In the experimental group comprising 26
boys the mean posttest score of perceptual speed is 30.423 with a standard deviation
(SD) of 2.548. Conversely the control group consisting of 24 boys shows a mean
posttest score of 26.792 with a standard deviation (SD) of 3.878. Utilizing the two
independent sample z-test method a significant difference is found between the two
groups with a z-value of 3.942 and a p-value of .000 (**), indicating statistical
significance. These results suggest that the method in the experimental group had a
significant impact on improving perceptual speed compared to the control group.
Hence Braincompatible learning strategy is effective in enhancing perceptual speed

of boys for coastal area secondary school.

The mean posttest scores of perceptual speed in the experimental and control

groups for boys are presented graphically in Figure 52.

Figure 52

Mean Posttest Scores of Perceptual Speed of Experimental and Control Group -
Boys
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From the Figure 52, it is evident that the bar chart used to compare the difference in
the mean scores among two groups; Experimental and Control group for the posttest
scores of the variable perceptual speed for boys. The X axis of the graph represents
the two groups for the variable perceptual speed. The Y axis represents the mean
posttest scores of the variable perceptual speed of two groups experimental group
and Control group. So it can be conclude that the graphical representation of the
comparison of posttest scores of perceptual speed of the experimental and Control
group for boys shows that there is significant difference in the mean posttest scores
of perceptual speed between the two groups. The mean post-est scores of the
perceptual speed of the Experimental group is higher than the mean posttest score of
Control group. The graphical representation also supports the result of mean
difference analysis of posttest scores of the variable perceptual speed of the

Experimental and control group for boys.

Comparison of the Mean Posttest Scores of Perceptual Speed between

Experimental Group and Control Group among Girls

To find whether there exists any significant difference in the mean posttest
scores of Perceptual Speed between Experimental group and Control group among
girls, the investigator used independent sample #-test. The result of the statistical

analysis is presented in the Table 69.

Table 69

Result of the Test of Significance of Difference in Mean Posttest Scores of Perceptual
Speed between Experimental and Control Groups - Girls

Variable Girls N Mean  SD t L'eve'Z of
Significance
Experimental 28 0.01
31.464 1.856
Perceptual group 5404 000%*
Speed

Control group 30 27.500 3.442

**: Significant at 0.01 level of significance
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The table no0.69 compares the posttest scores of perceptual speed for girls in
experimental group and control group. In the experimental group comprising 28
girls the mean posttest score of perceptual speed is 31.464 with a standard deviation
(SD) of 1.856. Conversely the control group consisting of 30 girls shows a mean
posttest score of 27.500 with a SD of 3.442. Utilizing the independent sample #-test
method a significant difference is found between the two groups with a z-value of
5.404 and a p-value of .000 (**) indicating statistical significance.. This findings
indicating a meaningful impact of the Brain compatible learning strategy on

enhancing perceptual speed of coastal area secondary school girls.

The mean posttest scores of perceptual speed in the experimental and control

groups for girls are presented graphically in Figure 53.

Figure 53

Mean Posttest Scores of Perceptual Speed of Experimental and Control Group-
Girls
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From the Figure 53, it is evident that the bar chart used to compare the difference in

the mean scores among two groups; Experimental and Control group for the posttest
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scores of the variable perceptual speed for girls. The X axis of the graph represents
the two groups for the variable perceptual speed. The Y axis represents the mean
posttest scores of the variable perceptual speed of two groups, experimental group
and Control group. So it can be conclude that the graphical representation of the
comparison of posttest scores of perceptual speed of the experimental and Control
group for girls shows that there is significant difference in the mean posttest scores
of perceptual speed between the two groups. The mean posttest scores of the
perceptual speed of the Experimental group is higher than the mean posttest score of
Control group. The graphical representation also supports the result of mean
difference analysis of posttest scores of the variable perceptual speed of the

Experimental and control group for girls.

Comparison of the Mean Posttest Scores of Mathematics Anxiety between

Experimental Group and Control Group for Total Sample

To find whether there exists any significant difference in the mean Posttest
scores of Mathematics anxiety between Experimental group and Control group, the
investigator used independent sample #-test. The result of the statistical analysis is

presented in the Table 70

Table 70

Result of the Test of Significance of Difference in Mean Posttest Scores of
Mathematics Anxiety between Experimental and Control Groups -Total Sample

Variable Group N Mean SD t ‘Leyel of
Significance
Experimental
i 54 81.407 9.757
Mathematlcs group 3170 002 001
Anxiety

Control group 54 87.426 9.961

**: significant at 0.01 level of significance

The table no.70 compares the posttest scores of mathematics anxiety between

students in experimental group and control group. In the experimental group
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consisting of 54 students, the mean posttest score of mathematics anxiety is 81.407
with a standard deviation of 9.757. Conversely, the control group also comprising 54
participants has a higher mean post- test score of 87.426 with a standard deviation
9.961. Utilizing the two independent sample z-test method a significant difference
between the two groups is found with a #-value of 3.172 and a p-value of .002 (**)
indicating statistical significance highlights the noticeable difference in post- test
scores of mathematics anxiety between the experimental and control groups. These
results suggest that the method implemented in the experimental group had a
significant impact on reducing mathematics anxiety compared to the control group,,.
Hence Brain compatible learning strategy is effective in reducing mathematics

anxiety of Coastal area secondary school students.

The mean posttest scores of mathematics anxiety in the experimental and

control groups for total sample are presented graphically in Figure 54.

Figure 54

Mean Posttest Scores of Mathematics Anxiety of Experimental and Control Group -
Total Sample
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From the Figure 54, it is evident that the bar chart used to compare the difference in
the mean scores among two groups; Experimental and Control groups for the posttest
scores of the variable mathematics anxiety for total sample. The X axis of the graph
represents the two groups for the variable mathematics anxiety. The Y axis represents
the mean posttest scores of the variable mathematics anxiety of two groups,
experimental group and Control group. So it can be conclude that the graphical
representation of the comparison of posttest scores of mathematics anxiety of the
experimental and Control group shows that there is significant difference in the mean
posttest scores of mathematics anxiety between the two groups. The mean posttest
scores of the mathematics anxiety of the Experimental group is lower than the mean
posttest score of Control group. Hence the graphical representation also supports the
result of mean difference analysis of posttest scores of the variable mathematics

anxiety of the Experimental and control group for total sample.

Comparison of the Mean Posttest Scores of Mathematics Anxiety between

Experimental Group and Control Group among Boys

To find whether there exists any significant difference in the mean scores of
posttest scores of Mathematics anxiety between Experimental group and Control
group among boys, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 71.

Table 71

Result of the Test of Significance of Difference in Mean Posttest Scores of
Mathematics Anxiety between Experimental and Control Groups - Boys

Variable Boys N Mean  SD t 'Le}/el of
Significance
. Experimental o0 g5 531 7617
Mathematics — groyp ' T 2477 017F 0.05
Anxiety

Control group 24 87917 8.612

*: Significant at 0.05 level of significance
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The table no. 71 compares the posttest scores of mathematics anxiety for boys in
experimental group and control group. In the experimental group comprising 26 boys,
the mean posttest score of mathematics anxiety is 82.231 (SD = 7.617). Conversely
the control group consisting of 24 boys shows a mean posttest score of 87.917 (SD =
8.612). Utilizing the two independent sample #-test method, a significant difference is
found between the two groups with a z-value of 2.477 and a p-value of .017 (*)
indicating statistical significance of the difference. These results suggest that the
method in the experimental group had a significant impact on reducing mathematics
anxiety compared to the control group. Hence Brain compatible learning strategy is

effective in reducing mathematics anxiety of boys of coastal area secondary school

The mean posttest scores of mathematics anxiety in the experimental and

control groups for boys are presented graphically in Figure 55.

Figure 55

Mean Posttest Scores of Mathematics Anxiety of Experimental and Control Group -
Boys
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From the Figure 56, it is evident that the bar chart used to compare the difference in

the mean scores among two groups; Experimental and Control group for the posttest
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scores of the variable mathematics anxiety for boys. The X axis of the graph
represents the two groups for the variable mathematics anxiety. The Y axis
represents the mean posttest scores of the variable mathematics anxiety of two
groups, experimental group and Control group. So it can be conclude that the
graphical representation of the comparison of posttest scores of mathematics anxiety
of the experimental and Control group for boys shows that there is significant
difference in the mean posttest scores of mathematics anxiety between the two
groups. The mean posttest scores of the mathematics anxiety of the Experimental
group is lower than the mean posttest score of Control group. The graphical
representation also supports the result of mean difference analysis of posttest scores

of the variable mathematics anxiety of the Experimental and control group for boys.

Comparison of the Mean Posttest Scores of Mathematics Anxiety between

Experimental Group and Control Group among Girls

To find whether there exists any significant difference in the mean scores of
posttest scores of Mathematics Anxiety between Experimental group and Control
group among girls, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 72.

Table 72

Result of the Test of significance of Difference in Mean Posttest Scores of

Mathematics Anxiety between Experimental and Control Groups - Girls

Variable Girls N Mean  SD ¢ ,LeYel of
Significance
Experimental
i 28 80.643 11.483
fﬁﬁjﬁ?ms group 2.159 035+ 0.05

Control group 30 87.033 11.053

*: Significant at 0.05 level of significance

The table no.72 displays the outcomes of a comparison between post scores of

mathematics anxiety among girls in both experimental group and control group. In
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the experimental group consisting of 28 girls, the mean posttest scores of
mathematics anxiety is 80.643 with a standard deviation (SD) of 11.483. Conversely
in the control group comprised of 30 girls, the mean post score is 87.033
accompanied by a SD of 11.053. An independent sample #-test was conducted to
examine the difference in mean posttest scores between the two groups. The analysis
yielded a #-value of 2.159 and a corresponding p-value of .035 (*) indicating
statistical significance.. This suggests that the reduction in mathematics anxiety
among girls in the experimental group compared to the control group. Hence Brain
compatible learning strategy is effective in reducing mathematics anxiety of coastal

area secondary school girls.

The mean posttest scores of mathematics anxiety in the experimental and

control groups for girls are presented graphically in Figure 56.

Figure 56

Mean Posttest Scores of Mathematics Anxiety of Experimental and Control Group -
Girls
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From the Figure 56, it is evident that the bar chart used to compare the difference in

the mean posttest scores among two groups; Experimental and Control group for the
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posttest scores of the variable mathematics anxiety for girls. The X axis of the graph
represents the two groups for the variable mathematics anxiety. The Y axis
represents the mean posttest scores of the variable mathematics anxiety of two
groups, experimental group and Control group. So it can be conclude that the
graphical representation of the comparison of posttest scores of mathematics anxiety
of the experimental and Control group for girls shows that there is significant
difference in the mean posttest scores of mathematics anxiety between the two
groups. The mean posttest scores of the mathematics anxiety of the Experimental
group is lower than the mean posttest score of Control group. The graphical
representation also supports the result of mean difference analysis of posttest scores

of the variable mathematics anxiety of the Experimental and control group for girls.
Discussion

The mean difference analysis of posttest scores of problem solving ability,
perceptual speed and mathematics anxiety of coastal area secondary school students

between experimental group and control group showed the following result.

There is significant difference in the mean posttest scores of problem solving
ability for total sample, boys and girls. The differences in total sample, Boys and
girls Shows significant impact on improving problem solving ability Compared to
the control group. Thus, it proves that the Brain compatible learning strategy is

effective in enhancing the problem solving ability for total sample, boys and girls.

The mean posttest scores differ significantly for perceptual speed for total
sample, boys and girls. The differences in total sample, boys and girls shows
significant impact on improving perceptual speed compared to the control group.
The difference between the posttest scores of mathematics anxiety Shows significant
impact on reducing mathematics anxiety of the experimental group compared to the

control group for total sample and boys and girls. Hence Brain compatible learning
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strategy is effective in enhancing problem solving ability, perceptual speed and

reducing mathematics anxiety for total sample, boys and girls.

Comparison of the Mean Gain/Change Scores of Problem Solving Ability,

Perceptual Speed and Mathematics Anxiety of Experimental and Control Groups

Initial differences in the mean scores may be significant and it may not be the
same after intervention and vice versa. Mean difference analysis was utilized to clarify
this result. To test the effectiveness of brain compatible learning strategy in enhancing
problem solving ability and perceptual speed among coastal area Secondary school
students, mean gain scores of experimental and control groups on these variables were
compared. Similarly, the mean change scores of mathematics anxiety of experimental
and control groups were compared to test the effectiveness of Brain compatible
learning strategy in reducing mathematics anxiety of coastal area secondary school
students. Whenever the groups were found statistically significant, effect size was

calculated.

Two tailed tests of significance of difference between means were
administered to test whether significant difference exists between experimental group
and the control group for the dependant variables problem solving ability, perceptual
speed and mathematics anxiety. Mean difference analysis was carried out with the
means and standard deviations of variables of the two groups and the calculated ¢
values were tested for significance. For significant mean differences the magnitude of
the effect also found out using effect size measure of two groups. The data and results

of # tests for Total sample, Boys and Girls are given in the following sections.

Comparison of the Mean Gain Scores of Problem Solving Ability between

Experimental Group and Control Group

To find whether there exists any significant difference in the mean gain

scores of Problem solving ability between Experimental group and Control group,
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the investigator used independent sample #-test. The result of the statistical analysis

is presented in the Table 73.

Table 73

Results of Test of Significance of Difference in Mean Gain Scores of Problem
Solving Ability between Experimental and Control Groups -Total Sample

Effect size and
Variable Group N Mean SD t P Cohen’s
Category
Problem ~ Experimental g, 5 504 4341 990
Solving group 3.592  .000%**
Ability Control group 54 1.130 2.921 Large

**: significant at 0.01 level of significance

The table no.73 compares the gain scores of problem solving ability between students
in experimental group and control group. In the experimental group comprised of 54
participants, the mean gain score of problem solving ability is 3.704 with a standard
deviation of 4.381. Conversely, the control group also consisting of 54 participants has
a lower mean gain score of 1.130 with a standard deviation 2.921. Employing the two
independent sample #-test method, a significant difference between the two groups is
observed with a #-value of 3.592 and a p-value of .000 (**) indicating statistical
significance. Moreover, an effect size of 0.990, categorized as large, emphasizes the
substantial difference in gain scores of problem solving ability between the
experimental and control groups. These findings suggest that the method implemented
in the experimental group had a significant impact on enhancing problem solving
ability compared to the control group, with a large effect size indicating a considerable
practical significance. Hence Braincompatible learning strategy is effective in

enhancing problem solving ability of coastal area secondary school students.

The mean gain scores of problem solving ability of the experimental and

control groups for Total sample are presented graphically in Figure 57.



Clnalysis & Gnteprelation 283

Figure 57

Mean Gain Scores of Problem Solving Ability of Experimental and Control Groups —
Total Sample
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From the Figure 57, it is evident that the bar chart used to compare the difference in
the mean gain scores among two groups; Experimental and Control group for the
variable problem solving ability for total sample. The X axis of the graph represents
the two groups for the variable problem solving ability. The Y axis represents the
mean gain scores of the variable problem solving ability of two groups, experimental
group and Control group. So it can be conclude that the graphical representation of the
comparison of gain scores of problem solving ability of the experimental and Control
group for total sample shows that there is significant difference in the mean gain
scores of problem solving ability between the two groups. The mean posttest scores of
the problem solving ability of the Experimental group is higher than the mean gain
scores of Control group. The graphical representation also supports the result of mean
difference analysis of gain scores of the variable problem solving ability of the

Experimental and control group for total sample.
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Comparison of the Mean Gain scores of Problem Solving Ability between

Experimental Group and Control Group among Boys

To find whether there exists any significant difference in the mean scores of
gain scores of Problem solving ability between Experimental group and Control
group among boys, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 74.

Table 74

Results of Test of Significance of Difference in Mean Gain Scores of Problem
Solving Ability between Experimental and Control Groups - Boys

Effect size and
Variable Boys N Mean SD T P Cohen’s
category
Problem ~ Experimental )05 3400 3 543 701
Solving group 2474 .017*
Ability Control group 24 0917 3.387 Medium

*: Significant at 0.05 level of significance

The table no.74 presents the results of a comparison between gain scores of problem
solving ability in boys between experimental group and control group. The
experimental group, comprising 26 boys had a mean gain score of 3.346 with a
standard deviation of 3.543, while the control group consisting of 24 boys had a

mean gain score of 0.917 with a standard deviation of 3.387.

A t-test was conducted to compare the mean gain scores between the two
groups. The t-value was found to be 2.474 with a corresponding p-value of 0.017
indicating statistical significance. This suggests that there is a significant difference
in gain scores of problem solving ability between the experimental and control
groups. Furthermore Cohen's d was calculated as a measure of effect size, yielding a
value of 0.701. According to Cohen's criteria, this falls within the medium range,

indicating that the difference in gain scores between the experimental and control
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groups is of medium magnitude. Hence Brain compatible learning strategy is
effective in enhancing problem solving ability of boys of coastal area secondary

school.

The mean gain scores of problem solving ability of the experimental and

control groups for boys are presented graphically in Figure 58.

Figure 58

Mean Gain Scores of Problem Solving Ability of Experimental and Control Groups —
Boys
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From the Figure 58, it is evident that the bar chart used to compare the difference in
the mean gain scores among two groups; Experimental and Control group for the
variable problem solving ability for boys. The X axis of the graph represents the two
groups for the variable problem solving ability. The Y axis represents the mean gain
scores of the variable problem solving ability of two groups, experimental group and
Control group. So it can be conclude that the graphical representation of the
comparison of gain scores of problem solving ability of the experimental and

Control group for boys shows that there is significant difference in the mean gain
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scores of problem solving ability between the two groups. The mean gain scores of
the problem solving ability of the Experimental group is higher than the mean gain
scores of Control group. The graphical representation also supports the result of
mean difference analysis of gain scores of the variable problem solving ability of the

Experimental and control group for boys.

Comparison of the Mean Gain Scores of Problem Solving Ability between

Experimental Group and Control Group among Girls

To find whether there exists any significant difference in the mean gain
scores of Problem solving ability between Experimental group and Control group
among girls, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 75.

Table 75

Results of Test of Significance of Difference in Mean gain Scores of Problem Solving
Ability between Experimental and Control Groups - Girls

Effect size and
Variable Girls N Mean SD t p Cohen’s
category
Problem  Experimental g 036 5 g1 681
Solving group 2.621 .011%*
Ability  Control group 30 1300 2.535 Medium

*: Significant at 0.05 level of significance

The table no.75 presents a comparison of gain scores of problem solving ability in
girls between experimental group and control group. In the experimental group,
consisting of 28 girls, the mean gain score of problem solving ability is 4.036 with a
standard deviation (SD) of 5.081. Conversely, in the control group comprising 30
girls, the mean gain score is 1.300 with SD of 2.535. Utilizing an independent
sample #-test, a significant difference is observed between the groups with a #-value
of 2.621 and a p-value of .011 (*) indicating statistical significance. Additionally,

Cohen’s d was calculated as 0.681, categorizing the effect size as medium according
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to Cohen’s criteria. These findings suggest that the method administered to the
experimental group has led to a medium-sized improvement in problem solving
ability compared to the control group. The significant difference in gain scores
between the experimental and control groups underscores the efficacy of the method
in enhancing problem solving abilities among girls. This indicates that the Brain
compatible learning strategy is effective in meaningful improvements in problem

solving ability of girls of coastal area secondary school.

The mean gain scores of problem solving ability of the experimental and

control groups for girls are presented graphically in Figure 59.

Figure 59

Mean Gain Scores of Problem Solving Ability of Experimental and Control Groups —
Girls
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From the Figure 59, it is evident that the bar chart used to compare the difference in
the mean gain scores among two groups; Experimental and Control group for the
variable problem solving ability for girls. The X axis of the graph represents the two
groups for the variable problem solving ability. The Y axis represents the mean gain
scores of the variable problem solving ability of two groups, experimental group and
Control group. So it can be conclude that the graphical representation of the

comparison of gain scores of problem solving ability of the experimental and
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Control group for girls shows that there is significant difference in the mean gain
scores of problem solving ability between the two groups. The mean gain scores of
the problem solving ability of the Experimental group is higher than the mean gain
scores of Control group. The graphical representation also supports the result of
mean difference analysis of gain scores of the variable problem solving ability of the

Experimental and control group for girls.

Comparison of the Mean Gain Scores of Perceptual Speed between Experimental

Group and Control Group

To find whether there exists any significant difference in the mean gain
scores of Perceptual Speed between Experimental group and Control group, the
investigator used independent sample #-test. The result of the statistical analysis is

presented in the Table76.

Table 76

Results of Test of Significance of Difference in Mean Gain Scores of Perceptual
Speed between Experimental and Control Groups -Total Sample

Effect size and
Variable Group N Mean SD t )% Cohen’s
category
Experimental
54 4.778 2.545 1.153
Perceptual group 6412 .000%*
Speed
Control group 54 1.259 3.127 Large

**: significant at 0.01 level of significance

The table no.76 compares the gain scores of perceptual speed between students in
experimental group and control group. In the experimental group comprising
S54students, the mean gain score of perceptual speed is 4.778, with a standard
deviation of 2.545. Conversely, the control group also consisting of 54students
shows a lower mean gain score of 1.259 with standard deviation 3.127. Utilizing the
two independent sample #-test method a significant difference between the two

groups is observed with a t-value of 6.412 and a p-value of .000 (**) indicating
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statistical significance. Moreover, an effect size of 1.153 categorized as large,
underscores the substantial difference in gain scores of perceptual speed between the
experimental and control groups. These results suggest that the method implemented
in the experimental group had a significant impact on improving perceptual speed
compared to the control group with a large effect size indicating a considerable
practical significance. Hence Brain compatible learning strategy is effective in

enhancing perceptual speed of coastal area secondary school students.

The mean gain scores of perceptual speed of the experimental and control

groups for Total sample are presented graphically in Figure 60.

Figure 60

Mean gain Scores of Perceptual Speed of Experimental and Control Groups — Total
Sample
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From the Figure 60, it is evident that the bar chart used to compare the difference in
the mean gain scores among two groups; Experimental and Control groups for the
variable perceptual speed for total sample. The X axis of the graph represents the
two groups for the variable perceptual speed. The Y axis represents the mean gain
scores of the variable perceptual speed of two groups, experimental group and
Control group. So it can be conclude that the graphical representation of the

comparison of gain scores of perceptual speed of the experimental and Control



290 EFFECTIVENESS OF BRAIN COMPATIBLE LEARNING STRATEGY ON SELECT VARIABLES

group for total sample shows that there is significant difference in the mean gain
scores of perceptual speed between the two groups. The mean gain scores of the
perceptual speed of the Experimental group is higher than the mean gain scores of
Control group. The graphical representation also supports the result of mean
difference analysis of gain scores of the variable perceptual speed of the

Experimental and control group for total sample.

Comparison of the Mean Gain Scores of Perceptual Speed between Experimental

Group and Control Group among Boys

To find whether there exists any significant difference in the mean scores of
gain scores of Perceptual Speed between Experimental group and Control group
among boys, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 77.

Table 77

Results of Test of Significance of Difference in Mean Gain Scores of Perceptual
Speed between Experimental and Control Groups - Boys

Effect size and
Variable Boys N Mean SD t )% Cohen’s
category
Experimental ¢ 5 808 2.562 1.464
Perceptual  group : : 5187  000%* :
Speed ) )
Control group 24 1.750 2.967 Large

*%*: Significant at 0.01 level of significance

The table no.77 illustrates the comparison of gain scores of perceptual speed
between boys in experimental group and control group. In the experimental group
consisting of 26 boys, the mean gain score for perceptual speed was notably higher
at 5.808 (SD=2.562) compared to the control group which had a mean gain score of
1.750 (SD=2.967) among 24 boys. Statistical analysis revealed a significant

difference between the two groups, with a ¢-value of 5.187 and a p-value of .000,
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indicating statistical significance. Furthermore, Cohen's d was calculated as 1.464
reflecting a large effect size. These findings suggest that the method implemented in
the experimental group had a substantial impact on improving perceptual speed
among boys compared to the control group. This significant and practically
meaningful difference underscores the effectiveness of the Brain compatible
learning strategy in enhancing perceptual speed of coastal area secondary school

boys.

The mean gain scores of perceptual speed of the experimental and control

groups for boys are presented graphically in Figure 61.

Figure 61
Mean Gain Scores of Perceptual Speed of Experimental and Control Groups — Boys
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From the Figure 61, it is evident that the bar chart used to compare the difference in
the mean gain scores among two groups; Experimental and Control group for the
variable perceptual speed for boys. The X axis of the graph represents the two groups
for the variable perceptual speed. The Y axis represents the mean gain scores of the
variable perceptual speed of two groups experimental group and Control group. So it

can be conclude that the graphical representation of the comparison of gain scores of
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perceptual speed of the experimental and Control group for boys shows that there is
significant difference in the mean gain scores of perceptual speed between the two
groups. The mean gain scores of the perceptual speed of the Experimental group is
higher than the mean gain scores of Control group. The graphical representation also
supports the result of mean difference analysis of gain scores of the variable

perceptual speed of the Experimental and control group for boys.

Comparison of the Mean Gain Scores of Perceptual Speed between Experimental

Group and Control Group among Girls

To find whether there exists any significant difference in the mean scores of
gain scores of Perceptual Speed between Experimental group and Control group
among girls, the investigator used independent sample ¢-test. The result of the

statistical analysis is presented in the Table 78.

Table 78

Results of Test of Significance of Difference in Mean Gain Scores of Perceptual
Speed between Experimental and Control Groups - Girls

Effect size and
Variable Girls N Mean SD t )% Cohen’s
category
Experimental
Perceptual  group 28 3.821 2.161 1051 000%* 1.072
Speed ) )
Control group 30 0.867 3.246 Large

*%*: Significant at 0.01 level of significance

The table no.78 compares the gain scores of perceptual speed in girls between
experimental group and control group. In the experimental group comprising 28
girls, the mean gain score of perceptual speed is 3.821, with a standard deviation
(SD) of 2.161. Conversely, in the control group consisting of 30 girls, the mean gain
score is 0.867, with a SD of 3.246. Through an independent sample z-test, a

significant difference emerges between the groups with a ¢-value of 4.051 and a p-
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value of .000 (**) indicating statistical significance. Additionally, the effect size
measured by Cohen’s d is computed as 1.072, categorizing the difference as large
according to Cohen'’s criteria. These results suggest that the method administered to
the experimental group has led to a significant and substantial improvement in
perceptual speed compared to the control group. The considerable difference in gain
scores between the experimental and control groups highlights the effectiveness of
the method in enhancing perceptual speed among girls. This indicates that the
Braincompatible learning strategy implemented in the experimental group of girls
has resulted meaningful improvements in perceptual speed of coastal area secondary

school.

The mean gain scores of perceptual speed of the experimental and control

groups for girls are presented graphically in Figure 62.

Figure 62

Mean gain Scores of Perceptual Speed of Experimental and Control Groups - Girls
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From the Figure 62, it is evident that the bar chart used to compare the difference in

the mean gain scores among two groups; Experimental and Control group for the
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variable perceptual speed for girls. The X axis of the graph represents the two groups
for the variable perceptual speed. The Y axis represents the mean gain scores of the
variable perceptual speed of two groups, experimental group and Control group. So it
can be conclude that the graphical representation of the comparison of gain scores of
perceptual speed of the experimental and Control group for girls shows that there is
significant difference in the mean gain scores of perceptual speed between the two
groups. The mean gain scores of the perceptual speed of the Experimental group is
higher than the mean gain scores of Control group. The graphical representation also
supports the result of mean difference analysis of gain scores of the variable

perceptual speed of the Experimental and control group for girls.

Comparison of the Mean Change Scores of Mathematics Anxiety between

Experimental Group and Control Group

To find whether there exists any significant difference in the mean change
scores of Mathematics Anxiety between Experimental group and Control group, the
investigator used independent sample #-test. The result of the statistical analysis is

presented in the Table 79

Table 79

Results of Test of Significance of Difference in Mean Change Scores of Mathematics
Anxiety between Experimental and Control Groups -Total Sample

Effect size
Variable Group N Mean  SD T P and Cohen’s
category
Mathematlcs Experimental 54 10111 9.660 1.304
Anxiety group 5.277 .000**
Control group 54 1.407 7.319 Large

**: significant at 0.01 level of significance

The table n0.79 compares the change scores of mathematics anxiety between

participants in experimental group and control group. In the experimental group,
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consisting of 54 participants, the mean change score of mathematics anxiety is 10.111
with a standard deviation of 9.660. Conversely, the control group also comprising 54
participants exhibits a lower mean change score of 1.407 with a standard deviation
7.319. Utilizing the two independent sample #-test method, a significant difference
between the two groups is observed with a #-value of 5.277 and a p-value of .000 (**)
indicating statistical significance. Moreover, an effect size of 1.304 categorized as large
highlights the substantial difference in gain scores of mathematics anxiety between the
experimental and control groups. These results suggest that the method implemented in
the experimental group had a significant impact on reducing mathematics anxiety
compared to the control group with a large effect size indicating a considerable
practical significance. Hence Brain compatible learning strategy is effective in reducing

mathematics anxiety among coastal area secondary school students.

The mean change scores of mathematics anxiety of the experimental and

control groups for Total sample are presented graphically in Figure 63.

Figure 63
Mean change Scores of Mathematics Anxiety of Experimental and Control Groups —
Total Sample

11 10.111

10 -

9 -

g

7

6 -

5 |

4

3

2 | 1.407

. B

0 - :

Experimental group® Control group




296 EFFECTIVENESS OF BRAIN COMPATIBLE LEARNING STRATEGY ON SELECT VARIABLES

From the Figure 63, it is evident that the bar chart used to compare the difference in
the mean change scores among two groups; Experimental and Control group for the
variable mathematics anxiety for total sample. The X axis of the graph represents the
two groups for the variable mathematics anxiety. The Y axis represents the mean
change scores of the variable mathematics anxiety of two groups, experimental
group and Control group. So it can be conclude that the graphical representation of
the comparison of change scores of mathematics anxiety of the experimental and
Control group for total sample shows that there is significant difference in the mean
change scores of mathematics anxiety between the two groups. The mean change
scores of the mathematics anxiety of the Experimental group is higher than the mean
change scores of Control group. The graphical representation also supports the result
of mean difference analysis of change scores of the variable mathematics anxiety of

the Experimental and control group for total sample.

Comparison of the Mean Change Scores of Mathematics Anxiety between

Experimental Group and Control Group among Boys

To find whether there exists any significant difference in the mean change
scores of Mathematics Anxiety between Experimental group and Control group
among boys, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 80.

Table 80

Results of Test of Significance of Difference in Mean change Scores of Mathematics
Anxiety between Experimental and Control Groups - boys.

Effect size
Variable Boys N Mean  SD t p and Cohen’s
category
Experimental
; 26 11.192 7.777 1.144
Mathematics  group 4014 .000%*
Anxiety
Control group 24 3.458 5.564 Large

**: Significant at 0.01 level of significance
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The table no.80 compares the change scores of mathematics anxiety between boys in
experimental group and control group. In the experimental group comprised of 26
boys, the mean change score for mathematics anxiety was notably higher with an
average increase of 11.192 points and a standard deviation of 7.777. Conversely, the
control group consisting of 24 boys exhibited a lower mean change score of 3.458
points with a standard deviation of 5.564. Statistical analysis revealed a significant
difference between the two groups with a t-value of 4.014 and a p-value of .000
indicating statistical significance. Moreover, Cohen's d was calculated as 1.144,
reflecting a large effect size. These findings suggest that the method implemented in
the experimental group had a substantial impact on reducing mathematics anxiety
among boys compared to the control group. This significant and practically
meaningful difference underscores the effectiveness of the Brain compatible

learning strategy in alleviating mathematics anxiety in the experimental group.

The mean change scores of mathematics anxiety of the experimental and

control groups for boys are presented graphically in Figure 64.

Figure 64

Mean Change Scores of Mathematics Anxiety of Experimental and Control Groups-
Boys
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From the Figure 64, it is evident that the bar chart used to compare the difference in
the mean change scores among two groups; Experimental and Control group for the
variable mathematics anxiety for boys. The X axis of the graph represents the two
groups for the variable mathematics anxiety. The Y axis represents the mean change
scores of the variable mathematics anxiety of two groups, experimental group and
Control group. So it can be conclude that the graphical representation of the
comparison of mean change scores of mathematics anxiety of the experimental and
Control group for boys shows that there is significant difference in the mean change
scores of mathematics anxiety between the two groups. The mean change scores of
the mathematics anxiety of the Experimental group is higher than the mean change
scores of Control group. The graphical representation also supports the result of
mean difference analysis of change scores of the variable mathematics anxiety of the

Experimental and control group for boys.

Comparison of the Mean Change Scores of Mathematics Anxiety between

Experimental Group and Control Group among Girls

To find whether there exists any significant difference in the mean scores of
change scores of Mathematics Anxiety between Experimental group and Control
group among girls, the investigator used independent sample #-test. The result of the

statistical analysis is presented in the Table 81.

Table 81

Results of Test of Significance of Difference in Mean Change Scores of Mathematics
Anxiety between Experimental and Control Groups - Girls

Effect size
Variable Girls N  Mean SD t p and Cohen’s
category
o Cxperimental g g 107 11180 953
Mathematics  group ' 7 3647 001%¢
Anxiety
Control group 30 -0.233  8.190 Large

**: Significant at 0.01 level of significance
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The table no.81 compares the change scores of mathematics anxiety in girls between
experimental group and control group. In the experimental group, comprising 28 gitls,
the mean change score of mathematics anxiety is 9.107 with a standard deviation (SD)
of 11.180. Conversely, in the control group consisting of 30 girls the mean change
score is -0.233, with a SD of 8.190. Through an independent sample #-test, a significant
difference emerges between the groups with a #-value of 3.647 and a p-value of .001
(**) indicating statistical significance. Additionally, the effect size measured by
Cohen’s d is computed as 0.953, categorizing the difference as large according to
Cohen’s criteria. These results suggest that the method administered to the
experimental group has led to a significant and substantial reduction in mathematics
anxiety compared to the control group. This indicates that the method implemented in

the experimental group has resulted in meaningful reductions in mathematics anxiety.

The mean change scores of mathematics anxiety of the experimental and

control groups for girls are presented graphically in Figure 65.

Figure 65

Mean Change Scores of Mathematics Anxiety of Experimental and Control Groups-
Girls
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From the Figure 65, it is evident that the bar chart used to compare the difference in
the mean change scores among two groups; Experimental and Control group for the
variable mathematics anxiety for girls. The X axis of the graph represents the two
groups for the variable mathematics anxiety. The Y axis represents the mean change
scores of the variable mathematics anxiety of two groups, experimental group and
Control group. So it can be conclude that the graphical representation of the
comparison of mean change scores of mathematics anxiety of the experimental and
Control group for girls shows that there is significant difference in the mean change
scores of mathematics anxiety between the two groups. The mean change scores of
the mathematics anxiety of the Experimental group is higher than the mean change
scores of Control group. The graphical representation also supports the result of
mean difference analysis of change scores of the variable mathematics anxiety of the

Experimental and control group for girls.
Discussion

The mean difference analysis of the gain scores of problem solving ability,
perceptual speed and change scores of mathematics anxiety of coastal area

secondary school students in the experimental group shows the following result.

There is significant difference between experimental group and control group
on problem solving ability for total sample, boys and girls. For the total sample,
substantial difference in gain scores of problem solving ability between
experimental group and control group. For boys and girls the difference in gains

scores between the experimental group and control group is of medium magnitude.

There is significant difference between the experimental and control group
on perceptual speed for total sample, boys and girls. For total sample, substantial
difference in gain scores of the experimental and control groups, for boys and girls

considerable difference for the gain scores of perceptual speed between
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experimental group and control group. There is significant difference between the
experimental and control groups on mathematics anxiety for total sample, boys and
girls. For total sample, Substantial difference in the change scores of experimental
group and control group, For boys and girls significantly meaningful difference in

change scores between experimental group and control group.

Hence, Braincompatible learning strategy is effective in enhancing the
problem solving ability and perceptual speed for total sample and boys and girls.
The variable mathematics anxiety, meaningful reduction in mathematics anxiety for
total sample, boys and girls were found by implementing Brain compatible learning
strategy in experimental group compared to the control group. Thus,
Braincompatible learning strategy is effective for enhancing problem solving ability,
perceptual speed and reduction in mathematics anxiety of coastal area Secondary

school students.
Analysis of Covariance (ANCOVA) of the Dependant Variables

In this study, single-factor ANCOVA employing six covariates was used to
confirm the effect of the braincompatible learning strategy on problem solving
ability, perceptual speed and mathematics anxiety. It is applied when one or more
correlated variables existed with the dependent variable and can control the effect of

any of the covariates on the dependent variables using ANCOVA.

By employing one way ANCOVA, the investigator could study the relative
effectiveness of the braincompatible learning strategy over the existing method of
teaching concerning the dependent variables of the study problem solving ability,
perceptual speed and mathematics anxiety for the total sample and Boys and Girls.
To study whether the experimental and control group differ significantly in mean
scores of problem solving ability, perceptual speed and mathematics anxiety after

controlling the covariates pretest scores on problem solving ability, pretest scores on
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perceptual speed, pretest scores on mathematics anxiety, Nonverbal intelligence test
score, Classroom environment inventory score, Socio-Economic status score and
combined effects of all these covariates for total sample and subsamples based on

gender. The results and discussions are presented in the following sections.
Check for Basic Assumptions

To ensure that the collected data can be subjected to ANCOVA, it was
decided to check whether the data follow the basic assumptions or not. The
dependent variables of the study problem solving ability, perceptual speed and
mathematics anxiety for the total sample and the subsample boys and girls are on the
interval scale. The distributions of these scale variables follow normal distribution
properties as evident from the preliminary analysis. The other two assumptions such
as the linear relationship between dependent variables and the different covariates
and homogeneity of variances were checked and are presented in the following

sections.
The Linear Relationship between the Dependent Variables and Covariates

A Scatter plot was used to study the nature of the relationship between the
dependent variable and covariates. Scatter plots of the dependent variables problem
solving ability, perceptual speed and mathematics anxiety for the total sample
against the covariates pretest scores on problem solving ability, pretest scores on
perceptual speed, pretest scores on mathematics anxiety, Nonverbal intelligence test
score, Classroom environment inventory scores, Socio-Economic status score and

combined effects of all these covariates were generated.

Scatter plot of covariates and their combined effect against the dependent

variables are given in figures 66, 67 and 68 below.



Figure 66

Clnalysis & Gnteopretation 303

Scatterplot of Problem Solving Ability Against the Covariates for Total Sample
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The scatter plots revealed that there are linear relationship between dependent

variables and covariates for total sample.
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Figure 67

Scatter Plot of Perceptual Speed Against the Covariates for Total Sample
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The scatter plots revealed that there are linear relationship between dependent

variables and covariates for total sample.
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Scatter Plot of Mathematics Anxiety Against the Covariates for Total Sample
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The visual observation of the scatter plots given

in figure above revealed that

there are linear relationship between dependent variables and covariates for total

sample.
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The scatter plot of covariates and their combined effect against the dependent

variables for Boys are given in figures 69, 70, and 71 below

Figure 69

Scatter Plot of Problem Solving Ability Against the Covariates for Boys
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Figure 70

Scatter Plot of Perceptual Speed Against the Covariates for Boys
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Figure 71

Scatter Plot of Mathematics Anxiety Against the Covariates for Boys
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Mathematics Anxiety (V3)
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The visual observation of scatter plots given in the figure numbers; 69, 70 and 71
revealed that there are linear relationships between dependent variables and

covariates for Boys.
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variables for Girls are given in figures 72, 73, and 74 below

Figure 72

Scatter Plot of Problem Solving Ability Against the Covariates for Girls
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Figure 73

Scatter Plot of Perceptual Speed Against the Covariates for Girls
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Figure 74

Scatter Plot of Mathematics Anxiety Against the Covariates for Girls
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The visual observation of scatter plots given in the figure numbers; 72, 73 and 74
revealed that there are linear relationships between dependent variables and

covariates for Girls.
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Homogeneity of Variances

Levene's test is used to test if different samples have equal variances. Equal
variances across samples are called homogeneity of variance. For analyzing
covariance, assumptions like variances are equal across groups or samples have to
follow. The Levene test can be used to verify that assumption. This tests the null
hypothesis that the error variance of the dependent variable is equal across groups.
Homogeneity of the variance of the experimental and control group on dependent
variables problem solving ability, perceptual speed and mathematics anxiety were

tested for the total sample, boys and girls.

Details of Leven’s test for all the dependent variables for total sample, boys
and girls are described in the preceding section and presented in the following Table

82.
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Result of Levene’s Test for Problem Solving Ability, Perceptual Speed and

Mathematics Anxiety for Total Sample

Variable Covariates Levene’s Dfl Df2 Significant
test F value
Pretest score 2.238 1 106 138
Perceptual speed 2.531 1 106 115
. 0311 1 106 578
anxiety
Problem solving  orverbal 0.080 1 106 778
- Intelligence
ability
Classroom 0.617 1 106 434
environment
SES 0.403 1 106 527
Total effect of 0.305 1 106 582
covariates
Pretest scores 2.980 1 106 .087
Problem solving 3.192 1 106 076
ability
Mathematics 3.886 1106 051
anxiety
Nonverbal
Perceptual speed Intelligence 2.624 1 106 108
Classroom 2.994 1 106 086
environment
SES 2.589 1 106 110
Total effect of 2.109 1106 149
Covariates
Pretest scores 3.864 1 106 .052
Problem solving 0.373 1106 543
ability
Perceptual speed 0.358 1 106 551
Mathematics ~ nonverbal 3.071 1106 082
. Intelligence
anxiety
Classroom 0.857 1 106 0357
Environment
SES 0.153 1 106 0.696
Total effect of 0.369 1 106 0.545

Covariates.
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Table 83

Result of Levenes Test for Problem solving ability, Perceptual Speed and

Mathematics Anxiety for Boys

Variable Covariates Levene’s Dfl Df2 Significant
test F value

Pretest score 1.707 1 48 .198
Perceptual speed 1.380 1 48 246
. 3381 | 48 072
anxiety

Problem solving ~ honverbal 2.049 1 48 159

- Intelligence

ability
Classroom 2.507 | 48 120
environment
SES 3.495 1 48 .068
Total effect of 3.589 148 064
covariates
Pretest scores 0.073 1 48 788
Problem solving 3.053 148 086
ability
. 0371 | 48 546
anxiety
Nonverbal

Perceptual speed Intelligence 3.485 1 48 .068
Classroom 2.779 | 48 102
environment
SES 3.115 1 48 .084
Total effect of 3.432 148 070
Covariates
Pretest scores 3.260 1 48 .076
Problem solving 0.863 148 358
ability
Perceptual speed 1.318 1 48 257

Mathematics Nonverbal 3.481 148 068

. Intelligence

anxiety
Classroom 0.841 148 364
Environment
SES 1.894 1 48 175
Total effect of 0.759 1 48 388

Covariates.
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Result of Levenes Test for Problem solving ability, Perceptual Speed and

Mathematics Anxiety for Girls

Variable Covariates Levene’s Dfl Df2 Significant
test F value

Pretest score 0.243 1 56 .624
Perceptual speed 1.186 1 56 280
. 0.715 1 56 401
anxiety

Problem solving  onverbal 0.559 156 458

- Intelligence

ability
Classroom 0.472 1 56 495
environment
SES 0.758 1 56 388
Total effect of 0.986 1 56 325
covariates
Pretest scores 3.683 1 56 .060
Problem solving 3.251 156 076
ability
Mathematics 3.701 156 059
anxiety
Nonverbal

Perceptual speed Intelligence 3.192 1 56 .079
Classroom 3.959 1 56 052
environment
SES 3.361 1 56 .072
Total effect of 3.741 156 058
Covariates
Pretest scores 3.154 1 56 .081
Problem solving 002 1 56 965
ability
Perceptual speed .004 1 56 948

Mathematics Nonverbal 2.132 156 150

. Intelligence

anxiety
Classroom 495 1 56 485
Environment
SES 710 1 56 403
Total effect of 015 1 56 903

Covariates.
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From the above tables, tableno.82, table no.83 and table no.84 it is clear that, all the
significant values are greater than 0.05 level of significance. Hence the variance of
the experimental group and the control group are equal. Hence the assumption of
homogeneity of variance for ANCOVA is satisfied for the three dependent variable

in case of the total sample, boys and girls.

The examinations of the major assumptions revealed that the basic
assumption of homogeneity of variance for ANCOVA are met to a satisfactory
extent for the total sample and subsamples. Hence the data can be subjected to

ANCOVA.

To study whether there is any significant difference exist between
experimental and control groups in terms of problem solving ability after adjusting
for the pre-intervention differences if any, one—way ANCOVA was used. Every
ANCOVA with significant F value was followed by Bonferroni's test of post hoc
comparison. The details of covariance analysis of the dependent variable, problem
solving ability for the total sample, boys and girls are presented in the following

sections

Comparison of the Adjusted Mean Scores of Problem Solving Ability of
Experimental and Control Group by Considering Pretest Perceptual Speed,
Pretest Mathematics Anxiety, Nonverbal Intelligence, Classroom Environment,

Socio-Economic Status as Covariates for Total Sample

To study the relative effectiveness of the Braincompatible learning
strategy and existing method of teaching in enhancing the problem solving
ability of coastal area Secondary School Students after adjusting for pretest

differences, ANCOVA were employed on the total sample, boys and girls. Linear
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adjustments were made in the posttest scores of problem solving ability for the
individual as well as a combined effect of the covariates namely pretest problem
solving ability, pretest perceptual speed, pretest mathematics anxiety, Nonverbal
Intelligence, Classroom Environment, Socio-Economic Status, the five
ANCOVA was described in a single table The data and result of covariance
analysis of problem solving ability for the total sample are presented in below

table 85.
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Table 85

Summary of Analysis of Covariance of Problem Solving Ability -Total Sample

Covariates
. Pretest Pretest Pretest
Source of Variance retes retes retes ) Nonverbal Classroom Combined
problem Perceptual Mathematics . . SES
) . Intelligence Environment effect
solving speed anxiety
Between ¢ 935 220.116 235.526 225.181 231.102 225.086  199.621
Sum of groups
Squares thi
q g;?;g 1173.856  1284.441 1299.891 1277.263 1279.815 1304334  1094.369
Bgertglvl;‘zn 1 1 1 1 1 1 1
Df "
Within 105 105 105 105 105 105 100
groups
Between ¢ 935 220.116 235.526 225.181 231.102 225.086  199.621
Mean groups
Square thi
qu Within 11.180 12.233 12.380 12.164 12.189 12.422 10.944
groups
Total 40031.00  40031.00 40031.00 40031.00 40031.00 40031.00  40031.00
F 18.510 17.994 19.025 18.511 18.960 18.120 18.241
Sig. 000%* 000%* 000%* 000%* 000%* 000%* 000%*
Partial Eta Squared 150 146 153 150 153 147 154

**: Significant at 0.01 level of significance
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ANCOVA table no. 85 gives the F values corresponding to comparison of Control
group and Experimental group as F (1, 105) = 18.510, significant value = 0.000,
partial Eta squared = 0.150; F (1, 105) =17.994, significant value = 0.000, partial Eta
squared =0.146; F (1, 105) =19.025, significant value = 0.000, partial Eta
squared=0.153; F (1, 105) = 18.511, significant value=0.000, partial Eta
squared=0.150; F (1, 105) =18.960, significant value = 0.000, partial Eta squared
=0153; and F (1, 105) =18.120, significant value = 0.000, partial Eta squared =
0.147;F (1, 100) =18.241, significant value =0.000, partial Eta squared =0.154. when
considering the adjustments made on controlling the covariates pretest scores on
problem solving ability, pretest scores on perceptual speed, pretest scores on
mathematics anxiety, Nonverbal intelligence test score, Classroom environment
inventory scores, Socio-Economic status score and combined effects of all these
covariates are found to be significant since all the significant values are less than
0.01 level of significance. Hence it can be said that even after controlling the effect
of these covariates the difference in problem solving ability scores between the
control group and experimental group is significant. Hence the difference in problem
solving ability scores among control and experimental groups is not attributed to
chance due to any of the controlling variables but it can be said that it is because of
the Brain compatible learning strategy given to the experimental group. The value of
partial Eta squared also support and substantiate the result. So the new instructional
strategy is more effective in enhancing problem solving ability. To check the
adjustment mean difference multiple comparison tests are conducted and the result is

given below.

Post Hoc Comparison of Adjusted Means on Problem Solving Ability of

Experimental and Control Group for Total Sample

To find out whether experimental and control groups differ significantly in

terms of adjusted means posttest scores of problem solving ability, the test of
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significance of the difference between adjusted mean was used with each ANCOVA.
The details, of post hoc comparison of adjusted mean scores of problem solving

ability for of Total sample are presented in the Table 86.

Table 86

Data and Results of Bonferroni's Test of post Hoc comparison between the Adjusted
Means of Problem Solving Ability -Total Sample

Experimental Control
group group
Covariates (N=54) (N=54) .Mean E T
Difference
Adjusted Adjusted
Mean Mean
Pre —test Scores of * .
Problem Solving Ability 20.266 17.493 2.773 645 .000
Pre -test Scores of 20.309 17.450 2859 674 .000%*
Perceptual Speed
Pretest Scores of * %
Mathematics Anxiety 20.382 17.377 3.005 .689 .000
Nonverbal Intelligence 20.324 17.435 2.888" 671 .000**
Classroom Environment 20.343 17.417 2.926" 672 .000**
Socio Economic Status 20.325 17.434 2.891° 679 .000**
Combined effect 20.277 17.482 2.795" 654 .000**

**: Significant at 0.01 level of significance

Table no. 86 displays For each covariates, Pretest Scores of Problem Solving Ability,
Pretest Scores of Perceptual Speed, Pretest Scores of Mathematics Anxiety,
Nonverbal Intelligence, Classroom Environment, Socioeconomic Status, and
Combined effect, the table displays the adjusted means for both the experimental
group and the control group, along with the mean difference, standard error (SE),

and the corresponding ¢-value.
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Pretest Scores of Problem Solving Ability: The adjusted mean for the
experimental group is 20.266, and for the control group is 17.493, with a significant

mean difference of 2.773 (SE = .645, t = .000%%*).

Pretest Scores of Perceptual Speed: The experimental group has an adjusted
mean of 20.309, while the control group has an adjusted mean of 17.450, resulting in

a significant mean difference of 2.859 (SE = .674, ¢ = .000**).

Pretest Scores of Mathematics Anxiety: The adjusted mean for the
experimental group is 20.382, and for the control group is 17.377, with a significant

mean difference of 3.005 (SE =.689, ¢ = .000%%*).

Nonverbal Intelligence: The experimental group has an adjusted mean of
20.324, and the control group has an adjusted mean of 17.435, resulting in a

significant mean difference of 2.888 (SE = .671, ¢ = .000**).

Classroom Environment: The adjusted mean for the experimental group is
20.343, and for the control group is 17.417, with a significant mean difference of

2.926 (SE = .672, t = .000%*).

Socioeconomic Status: The experimental group has an adjusted mean of
20.325, and the control group has an adjusted mean of 17.434, resulting in a

significant mean difference of 2.891 (SE =.679, t = .000**).

Combined effect: The adjusted mean for the experimental group is 20.277,
and for the control group is 17.482, with a significant mean difference of 2.795 (SE

= 654, t = 000%*).

The multiple comparison shows the results that all the significant values

corresponding to adjusted mean scores of problem solving ability scores among



322 EFFECTIVENESS OF BRAIN COMPATIBLE LEARNING STRATEGY ON SELECT VARIABLES

control and experimental group when controlling covariates individually and taken
together are less than 0.01 level of significance. So it can be said that the difference
in adjusted mean scores is significant. When comparing adjusted means it is seen
that adjusted mean scores are comparatively high in the experimental group so it can
infer that new instructional strategy is more effective in improving problem solving

ability score than the existing teaching method.

Comparison of the Adjusted Mean Scores of Problem Solving Ability of
Experimental and control Group by Considering, Pretest Perceptual Speed,
Pretest Mathematics Anxiety, Nonverbal Intelligence, Classroom Environment,

Socio-Economic Status as Covariates for Boys

To study the relative effectiveness of the Braincompatible learning strategy
and existing method of teaching in enhancing the problem solving ability of coastal
area Secondary School Students after adjusting for pretest differences, ANCOVA
were employed on boys. Linear adjustments were made in the posttest scores of
problem solving ability for the individual as well as a combined effect of the
covariates namely pretest problem solving ability, pretest perceptual speed, pretest
mathematics anxiety, Nonverbal Intelligence, Classroom Environment, Socio-
Economic Status, the five ANCOVA was described in a single table The data and
result of covariance analysis of problem solving ability for boys are presented in

below table 87.
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Table 87
Summary of Analysis of Covariance of Problem Solving Ability - Boys

Covariates
Source of Variance Pretest Pretest Pretest‘ Nonverbal Classroom Combined
problem perceptual ~ mathematics ) : SES
. . Intelligence ~ Environment effect
solving speed anxiety
Between 82.588 104.330 118.733 101.108 103.300 101.054  81.788
Sum of groups
Squares ithi
a Within 526.402 738.125 713.681 712.566 738.197 738387 487.135
groups
gre;lvl;esen 1 1 1 1 1 1 1
Df Withi
tthin 47 47 47 47 47 47 42
groups
Between 82.588 104.330 118.733 101.108 103.300 101.054  81.788
Mean groups
Square ithi
q Within 11.200 15.705 15.185 15.161 15.706 15.710 11.598
groups
Total 17955.00 17955.00 17955.00 17955.00 17955.00 17955.00  17955.00
F 7.374 6.643 7.819 6.669 6.577 6.432 7.052
Sig. .009** 013* 007** 013* 014* 015* 011*
Partial Eta Squared 136 124 143 124 123 120 144

*: Significant at 0.05 level of significance

**: Significant at 0.01 level of significance
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ANCOVA table no.87, gives the F values corresponding to comparison of Control
group and Experimental group as F (1, 47) =7.374, significant value = 0.009, partial
Eta squared =0.136; F (1, 47) =6.643, significant value = 0.013, partial Eta squared
=0.124; F (1, 47) =7.819, significant value = 0.007, partial Eta squared=0.143; F (1,
47) = 6.6609, significant value=0.013, partial Eta squared=0.124; F (1, 47) =6.577,
significant value = 0.014, partial Eta squared =0.123;and F (1, 47) =6.432, significant
value = 0.015, partial Eta squared = 0.120; F (1, 42) =7.052, significant value =0.011,
partial Eta squared =0.144. when considering the adjustments made on controlling the
covariates pretest scores on problem solving ability, pretest scores on perceptual
speed, pretest scores on mathematics anxiety, Nonverbal intelligence test score,
Classroom environment inventory scores, Socio-Economic status score and combined
effects of all these covariates are found to be significant. since all the significant
values are less than(0.05 and 0.01 level of significance. Hence it can be said that even
after controlling the effect of these covariates the difference in problem solving ability
scores between the control group and experimental group is significant. Hence the
difference in problem solving ability scores among control and experimental groups is
not attributed to chance due to any of the controlling variables but it can be said that it
is because of the Brain compatible learning strategy given to the experimental group.
The value of partial Eta squared also support and substantiate the result. So the new
instructional strategy is more effective in enhancing problem solving ability for boys.
To check the adjustment mean difference multiple comparison tests are conducted and

the result is given below.

Post Hoc Comparison of Adjusted Means on Problem Solving Ability of

Experimental and Control Group for Boys

To find out whether experimental and control groups differ significantly in

terms of adjusted means posttest scores of problem solving ability, the test of
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significance of the difference between adjusted mean was used with each ANCOVA.
The details, of post hoc comparison of adjusted mean scores of problem solving

ability for boys are presented in the Table 88.

Table 88

Data and Results of Bonferroni's Test of Post Hoc Comparison between the Adjusted
Means of Problem Solving Ability — Boys

. Control
Experimental aroup
oup (N=26
Covariates group ( ) (N=24) .Mean SE t
- Difference
Adjusted Mean Adjusted
Mean
Pretest Scores of
Problem Solving 19.738 17.159 2.580 950 .009%*
Ability
Pretest Scores of 19.894 16.990 2904 1.127 .013*
Perceptual Speed
Pretest Scores of
Mathematics 20.003 16.872 31317 1.120 .007**
Anxiety
Nonverbal 19.867 17.019 2847  1.103 .013*
Intelligence
Classroom 19.900 16.983 2916°  1.137 .014*
Environment
Socio Economic 19.876 17.009 2867  1.130 .015*
Status
Combined effect 19.805 17.086 2719°  1.024 011*

*: Significant at 0.05 level of significance
**: Significant at 0.01 level of significance

Table no.88 indicate, For each covariates and their Combined effect, the table shows
the adjusted means for both the experimental group and the control group, along

with the mean difference, standard error (SE), and the corresponding z-value.

Pretest Scores of Problem Solving Ability : The adjusted mean for the
experimental group is 19.738, and for the control group is 17.159, resulting in a

significant mean difference of 2.580 (SE = .950, ¢ = .009**).
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Pretest Scores of Perceptual Speed: The experimental group has an adjusted
mean of 19.894, while the control group has an adjusted mean of 16.990, yielding a

significant mean difference of 2.904 (SE = 1.127, t = .013%*).

Pretest Scores of Mathematics Anxiety: The adjusted mean for the
experimental group is 20.003, and for the control group is 16.872, with a significant

mean difference of 3.131 (SE = 1.120, £ = .007*%*).

Nonverbal Intelligence: The experimental group has an adjusted mean of
19.867, and the control group has an adjusted mean of 17.019, resulting in a

significant mean difference of 2.847 (SE = 1.103, ¢ =.013%).

Classroom Environment: The adjusted mean for the experimental group is
19.900, and for the control group is 16.983, with a significant mean difference of

2916 (SE = 1.137, t = .014%).

Socioeconomic Status: The experimental group has an adjusted mean of
19.876, and the control group has an adjusted mean of 17.009, resulting in a

significant mean difference of 2.867 (SE = 1.130, t = .015%).

Combined effect: The adjusted mean for the experimental group is 19.805,
and for the control group is 17.086, with a significant mean difference of 2.719 (SE

=1.024, t=.011%).

The multiple comparison shows the results that all the significant values
corresponding to adjusted mean scores of problem solving ability scores among
control and experimental group when controlling covariates individually and
taken together are less than 0.01 and less than 0.05 level of significance So it can
be said that the difference in adjusted mean scores is significant.. When
comparing adjusted means it is seen that adjusted mean scores are comparatively

high in the Experimental group so it can infer that new instructional strategy is
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more effective in enhancing problem solving ability score than the existing

teaching method

Comparison of the Adjusted Mean Scores of Problem Solving Ability of
Experimental and Control Group by Considering, Pretest Perceptual Speed,
Pretest Mathematics Anxiety, Nonverbal Intelligence, Classroom Environment,

Socio-Economic Status as Covariates for Girls

To study the relative effectiveness of the Braincompatible learning strategy
and Existing method of teaching in enhancing the problem solving ability of coastal
area Secondary School Students after adjusting for pretest differences, ANCOVA
were employed for girls. Linear adjustments were made in the posttest scores of
problem solving ability for the individual as well as a combined effect of the
covariates namely pretest problem solving ability, pretest perceptual speed, pretest
mathematics anxiety, Nonverbal Intelligence, Classroom Environment, Socio-
Economic Status, the five ANCOVA was described in a single table The data and
result of covariance analysis of problem solving ability for girls are presented in

below table 89.
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Table 89

Summary of Analysis of Covariance of Problem Solving Ability - Girls

Covariates
Source of Variance Pretest Pretest Pretest' Nonverbal Classroom Combined
problem perceptual mathematics I Fnvironment SES offect
solving speed anxiety Intelligence
Between 128.013 101.614 117.084 127.987 97.756 129.197  59.715
Sum of groups
Squares ithi
q Within 550.372 535.862 547.781 545.421 527.615 548.036 490.695
groups
gre;lvl;esen I I I I I I I
Df o
groups
Between 128.013 101.614 117.084 127.987 97.756 129.197 59.715
Mean groups
Square ithi
q Within 10.007 9.743 9.960 9.917 9.593 9.964 9.814
groups
Total 22076.00 22076.00 22076.00 22076.00 22076.00 22076.00  22076.00
F 12.793 10.429 11.756 12.906 10.190 12.966 6.085
Sig. 001** .002%* 001** 001%* .002%* 001** 017*
Partial Eta Squared .189 159 176 .190 156 191 .108

**: Significant at 0.01 level of significance
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ANCOVA table no.89 gives the F values corresponding to comparison of Control
group and Experimental group as F (1, 55) =12.793, significant value = 0.001, partial
Eta squared =0.189; F (1, 55) =10.429, significant value = 0.002, partial Eta squared
=0.159; F (1, 55) =11.756, significant value = 0.001, partial Eta squared=0.176; F (1,
55) =12.906, significant value=0.001, partial Eta squared=0.190; F (1, 55) =10.190,
significant value = 0.002, partial Eta squared =0.156; and F (1, 55) =12.966,
significant value = 0.001, partial Eta squared = 0.191; F (1, 50) =6.085, significant
value =0.017, partial Eta squared =0.108. when considering the adjustments made on
controlling the covariates pretest scores on problem solving ability, pretest scores on
perceptual speed, pretest scores on mathematics anxiety, Nonverbal intelligence test
score, Classroom environment inventory scores, Socio-Economic status score and
combined effects of all these covariates are found to be significant since all the
significant values are less than 0.01 level of significance. Hence it can be said that
even after controlling the effect of these covariates the difference in problem solving
ability between the control group and experimental group is significant. Hence the
difference in problem solving ability scores among control and experimental groups is
not attributed to chance due to any of the controlling variables but it can be said that it
is because of the Braincompatible learning strategy given to the experimental group.
The value of partial Eta squared also support and substantiate the result. So the new
instructional strategy is more effective in enhancing problem solving ability for girls.
To check the adjusted mean difference multiple comparison tests are conducted and

the result is given below.

Post Hoc Comparison of Adjusted Means on Problem Solving Ability of

Experimental and Control Group for Girls

To find out whether experimental and control groups differ significantly in
terms of adjusted means posttest scores of problem solving ability, the test of

significance of the difference between adjusted mean was used with each ANCOVA.
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The details, of post hoc comparison of adjusted mean scores of problem solving

ability of girls s are presented in the Table 90.

Table 90

Data and Results of Bonferroni's Test of Post Hoc Comparison between the Adjusted

Means of Problem Solving Ability — Girls

Experimental ~ Control
group group
Covariates (N=28) (N=30) .Mean SE T
- - Difference
Adjusted Adjusted
Mean Mean
Pretest Scores of Problem 20.747 17770 2.977° 832 .001%*
Solving Ability
Pretest Scores of 20.619 17889 27317 846 .002**
Perceptual Speed
Pretest Scores of * %
Mathematics Anxiety 20.705 17.808 2.897 .845 .001
Nonverbal Intelligence 20.745 17.772 2973 828 .001**
Classroom Environment 20.590 17.916 2,675 838 .002**
Socio Economic Status 20.752 17.765 2.987" .829 .001**
Combined effect 20.358° 18.133 22257 902 .017*

*: Significant at 0.05 level of significance

**: Significant at 0.01 level of significance

Table n0.90 shows, For each covariates and their combined effect, the table presents

the adjusted means for both the experimental group and the control group, alongside

the mean difference, standard error (SE), and the corresponding #-value.

Pretest Scores of Problem Solving Ability: The adjusted mean for the

experimental group is 20.747, and for the control group is 17.770, resulting in a

significant mean difference of 2.977 (SE = .832, t = .001**).

Pretest Scores of Perceptual Speed: The experimental group has an adjusted

mean of 20.619, while the control group has an adjusted mean of 17.889, yielding a

significant mean difference of 2.731 (SE = .846, t = .002**).
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Pretest Scores of Mathematics Anxiety: The adjusted mean for the
experimental group is 20.705, and for the control group is 17.808, with a significant

mean difference of 2.897 (SE = .845, = .001%%*).

Nonverbal Intelligence: The experimental group has an adjusted mean of
20.745, and the control group has an adjusted mean of 17.772, resulting in a

significant mean difference of 2.973 (SE = .828, 1 = .001**).

Classroom Environment: The adjusted mean for the experimental group is
20.590, and for the control group is 17.916, with a significant mean difference of

2.675 (SE = .838, t = .002**).

Socioeconomic Status: The experimental group has an adjusted mean of
20.752, and the control group has an adjusted mean of 17.765, resulting in a

significant mean difference of 2.987 (SE = .829, t = .001**).

Combined effect: The adjusted mean for the experimental group is 20.358,
and for the control group is 18.133, with a significant mean difference of 2.225 (SE

= 902, 1= .017%).

The multiple comparison shows the results that all the significant values
corresponding to adjusted mean scores of problem solving ability scores of Girls
among control and experimental group when controlling covariates individually
and taken together are less than 0.01 and less than 0.05 level of significance So it
can be said that the difference in adjusted mean scores is significant. When
comparing adjusted means it is seen that adjusted mean scores are comparatively
high in the experimental group so it can infer that new instructional strategy is
more effective in improving problem solving ability score than the existing

teaching method.
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Comparison of the Adjusted Mean Scores of Perceptual Speed of Experimental
and Control Group by Considering Pretest Problem Solving Ability, Pretest
Mathematics Anxiety, Nonverbal Intelligence, Classroom Environment, Socio-

Economic Status as Covariates for Total Sample

To study the relative effectiveness of the Braincompatible learning strategy
and Existing method of teaching in enhancing the perceptual speed of coastal area
Secondary School Students after adjusting for pretest differences, ANCOVA were
employed on the total sample, boys and girls. Linear adjustments were made in the
posttest scores of perceptual speed for the individual as well as a combined effect of
the covariates namely pretest problem solving ability, pretest perceptual speed,
pretest mathematics anxiety, Nonverbal Intelligence, Classroom Environment,
Socio-Economic Status, the five ANCOVA was described in a single table The data
and result of covariance analysis of perceptual speed for the total sample are

presented in below Table 91.
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Summary of Analysis of Covariance of Perceptual Speed -Total Sample
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Covariates
Source of Variance Pretest Pretest Pretest Combined
problem perceptual mathematics Nonverbal Classroom effect
solving speed anxiety Intelligence Environment SES
Between 385.146 354.325 391.384 387.971 386.114 386.329  334.103
Sum of  groups
Squares ithi
q z‘r’éﬁ;‘; 965.812 745286 958.993 950.936 964.508 965.078  724.797
grflvl;esen 1 1 1 1 1 1 1
Df With,
1thin 105 105 105 105 105 105 100
groups
Between 385.146 354.325 391.384 387.971 386.114 386.329  334.103
Mean groups
Square ithi
q Within 9.198 7.098 9.133 9.057 9.186 9.191 7.048
groups
Total 92644.00 92644.00 92644.00 92644.00 92644.00 92644.00  92644.00
F 41.872 49919 42.853 42.839 42.034 42.032 46.096
Sig. 000%* 000%* 000%* 000%* 000%* 000%* 000%*
Partial Eta Squared 285 322 290 290 286 286 316

**: Significant at 0.01 level of significance
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ANCOVA table no.91 gives the F values corresponding to comparison of Control
group and Experimental group as F (1, 105) =41.872, significant value = 0.000,
partial Eta squared =0.285; F (1, 105) =49.919, significant value = 0.000, partial Eta
squared =0.322; F (1, 105) =42.853, significant value = 0.000, partial Eta
squared=0.290; F (1, 105) =42.839, significant value=0.000, partial Eta
squared=0.290; F (1, 105) =42.034, significant value = 0.000, partial Eta squared
=0.286; and F (1, 105) =42.032, significant value = 0.000, partial Eta squared =
0.286; F (1, 100) =49.096, significant value =0.000, partial Eta squared =0.316.
when considering the adjustments made on controlling the covariates pretest scores
on problem solving ability, pretest scores on perceptual speed, pretest scores on
mathematics anxiety, Nonverbal intelligence test score, Classroom environment
inventory scores, Socio-Economic status score and combined effects of all these
covariates are found to be significant since all the significant values are less than
0.01 level of significance. Hence it can be said that even after controlling the effect
of these covariates the difference in perceptual speed scores between the control
group and experimental group is significant. Hence the difference in perceptual
speed scores among control and experimental groups is not attributed to chance due
to any of the controlling variables but it can be said that it is because of the
Braincompatible learning strategy given to the experimental group. The value of
partial Eta squared also support and substantiate the result. So the new instructional
strategy is more effective in enhancing perceptual speed. To check the adjusted
mean difference multiple comparison tests are conducted and the result is given

below.

Post Hoc Comparison of Adjusted Means on Perceptual Speed of Experimental

and Control Group for Total Sample

To find out whether experimental and control groups differ significantly in

terms of adjusted means posttest scores of perceptual speed, the test of significance



Clnalysis & Gntepretation 335

of the difference between adjusted mean was used with each ANCOVA. The details
of post hoc comparison of adjusted mean scores of perceptual speed for Total sample

are presented in the Table 92.

Table 92

Data and Results of Bonferroni's Test of Post Hoc Comparison between the Adjusted
Means of Perceptual Speed -Total Sample

) Control
Experimental group
group (N=54) -
Covariates (N=54) .Mean SE t
: Difference
Adjusted Mean Adjusted
Mean
Pretest Scores of
Problem Solving 30.966 27.182 3.784" 585 .000%**
Ability
Pretest Scores of 30.888 27.260 3.628° 513 .000**
Perceptual Speed
Pretest Scores of
Mathematics 31.011 27.137 3.874° 592 .000**
Anxiety
Nonverbal 30.970 27.178 3.791° 579 .000%*
Intelligence
Classroom 30.965 27.183 3.782° 583 .000**
Environment
Socio Economic 30.968 27.180 3787 584 .000%*
Status
Combined effect 30.882 27.266 3.616° 533 .000%**

**: Significant at 0.01 level of significance

Table n0.92 indicate, For each covariate Pretest Scores of Problem Solving ability,
Pretest Scores of Perceptual Speed, Pretest Scores of Mathematics Anxiety,
Nonverbal Intelligence, Classroom Environment, Socioeconomic Status, and
Combined effect, the table displays the adjusted means for both the experimental
group and the control group, along with the mean difference, standard error (SE),

and the corresponding ¢-value.
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Pretest Scores of Problem Solving Ability: The adjusted mean for the
experimental group is 30.966, and for the control group is 27.182, with a significant

mean difference of 3.784 (SE = .585, ¢ = .000%%*).

Pretest Scores of Perceptual Speed: The experimental group has an adjusted
mean of 30.888, while the control group has an adjusted mean of 27.260, resulting in

a significant mean difference of 3.628 (SE =.513, 1 = .000**).

Pretest Scores of Mathematics Anxiety: The adjusted mean for the
experimental group is 31.011, and for the control group is 27.137, with a significant

mean difference of 3.874 (SE = .592, t = .000%%*).

Nonverbal Intelligence: The experimental group has an adjusted mean of
30.970, and the control group has an adjusted mean of 27.178, resulting in a
significant mean difference of 3.791 (SE = .579, ¢ = .000**).

Classroom Environment: The adjusted mean for the experimental group is
30.965, and for the control group is 27.183, with a significant mean difference of

3.782 (SE = .583, t = .000**).

Socioeconomic Status: The experimental group has an adjusted mean of
30.968, and the control group has an adjusted mean of 27.180, resulting in a
significant mean difference of 3.787 (SE = .584, ¢ = .000**).

Combined effect: The adjusted mean for the experimental group is 30.882, and for
the control group is 27.266, with a significant mean difference of 3.616 (SE = .533,
= .000%%).

The multiple comparison shows the results that all the significant values
corresponding to adjusted mean scores of perceptual speed scores among control
and experimental group when controlling covariates individually and taken together
are less than 0.01 level of significance. So it can be said that the difference in

adjusted mean scores is significant. When comparing adjusted means it is seen that
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adjusted mean scores are comparatively high in the experimental group so it can be
infer that new instructional strategy is more effective in improving perceptual speed

score than the existing teaching method.

Comparison of the Adjusted Mean Scores of Perceptual Speed of Experimental
and Control Group by Considering Pretest Problem Solving Ability, Pretest
Mathematics Anxiety, Nonverbal Intelligence, Classroom Environment, Socio-

Economic Status as Covariates for Boys

To study the relative effectiveness of the Braincompatible learning strategy
and Existing method of teaching in enhancing the perceptual speed of coastal area
Secondary School Students after adjusting for pretest differences, ANCOVA were
employed on boys. Linear adjustments were made in the posttest scores of
perceptual speed for the individual as well as a combined effect of the covariates
namely pretest problem solving ability, pretest perceptual speed, pretest mathematics
anxiety, Nonverbal Intelligence, Classroom Environment, Socio-Economic Status,
the five ANCOVA was described in a single table. The data and result of covariance

analysis of perceptual speed for the boys are presented in below Table 93.
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Table 93
Summary of Analysis of Covariance of Perceptual Speed - Boys

Covariates
Source of Variance Pretest Pretest Pretest Nonverbal Classroom Combined
problem perceptual mathematics I Environment SES effect
solving speed anxiety Intelligence Inventory
Between 168.273 193.902 152.804 166.425 143.245 165215 142815
Sum of groups
Squares ithi
a ggﬁ;‘; 502.467 352.191 505.689 499.604 490.703 507332 296.757
gre;lvl;esen 1 I I I I I I
Df .
Within 47 47 47 47 47 47 42
groups
Between 168.273 193.902 152.804 166.425 143.245 165215 142.815
Mean groups
Square ithi
1 Within 10.691 7.493 10.759 10.630 10.440 10.794  7.066
groups
Total 41800.00 41800.00 41800.00 41800.00 41800.00 41800.00  41800.00
F 15.740 25.876 14.202 15.656 13.720 15.306 20.213
Sig. .000%** .000%** .000%** .000%** 001** .000%** .000%**
Partial Eta Squared 251 355 232 250 226 246 325

*#*: Significant at 0.01 level of significance
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ANCOVA table no. 93, gives the F values corresponding to comparison of Control
group and Experimental group as F (1, 47) =15.740, significant value = 0.000, partial
Eta squared =0.251; F (1, 47) =25.876, significant value = 0.000, partial Eta squared
=0.355; F (1, 47) =14.202, significant value = 0.000, partial Eta squared=0.232; F (1,
47) =15.656, significant value=0.000, partial Eta squared=0.250; F (1, 47) =13.720,
significant value = 0.001, partial Eta squared =0.226; and F (1, 47) =15.306,
significant value = 0.000, partial Eta squared = 0.246; F (1, 42) =20.213, significant
value =0.000, partial Eta squared =0.325. when considering the adjustments made on
controlling the covariates pretest scores on problem solving ability, pretest scores on
perceptual speed, pretest scores on mathematics anxiety, Nonverbal intelligence test
score, Classroom environment inventory scores, Socio-Economic status score and
combined effects of all these covariates are found to be significant since all the
significant values are less than 0.01 level of significance. Hence it can be said that
even after controlling the effect of these covariates the difference in perceptual speed
scores between the control group and experimental group is significant. Hence the
difference in perceptual speed scores among control and experimental groups is not
attributed to chance due to any of the controlling variables but it can be said that it is
because of the Brain compatible learning strategy given to the experimental group.
The value of partial Eta squared also support and substantiate the result. So the new
instructional strategy is more effective in enhancing perceptual speed for boys. To
check the adjusted mean difference multiple comparison tests are conducted and the

result is given below.

Post Hoc Comparison of Adjusted Means on Perceptual Speed of Experimental

and Control Group for Boys

To find out whether experimental and control groups differ significantly in

terms of adjusted means posttest scores of perceptual speed, the test of significance
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of the difference between adjusted mean was used with each ANCOVA. The details,

of post hoc comparison of adjusted mean scores of perceptual speed for boys are

presented in the Table 94.

Table 94

Data and Results of Bonferroni's Test of Post Hoc Comparison between the Adjusted

Means of Perceptual Speed — Boys

) Control
Experimental aroup
roup (N=26) -
Covariates sroup (N=24) Mean SE t
; Diff
Adjusted Mean Adjusted Herence
Mean
Pretest Scores of
Problem Solving 30.447 26.765 3.682 928 .000**
Ability
Pretest Scores of 30.580 26.622 3.959° 778 .000%*
Perceptual Speed
Pretest Scores of
Mathematics 30.385 26.833 3.552° 942 .000%**
Anxiety
Nonverbal 30.433 26.780 3.653° 923 .000%*
Intelligence
Classroom
Environment 30.328 26.894 3.434° 927 .00]**
Inventory
Socio Economic 30.439 26.774 3.666° 937 .000%*
Status
Combined effect 30.405 26.812 3.593" 799 .000%*

**: Significant at 0.01 level of significance

Table n0.94, for each covariates and their Combined effect, the table displays the

adjusted means for both the experimental group and the control group, alongside the

mean difference, standard error (SE), and the corresponding ¢-value.

Pretest Scores of Problem Solving Ability: The adjusted mean for the

experimental group is 30.447, and for the control group is 26.765, resulting in a

significant mean difference of 3.682 (SE = .928, ¢ = .000**).
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Pretest Scores of Perceptual Speed: The experimental group has an adjusted
mean of 30.580, while the control group has an adjusted mean of 26.622, yielding a

significant mean difference of 3.959 (SE =.778, t = .000**).

Pretest Scores of Mathematics Anxiety: The adjusted mean for the
experimental group is 30.385, and for the control group is 26.833, with a significant

mean difference of 3.552 (SE =.942, t = .000%%*).

Nonverbal Intelligence: The experimental group has an adjusted mean of
30.433, and the control group has an adjusted mean of 26.780, resulting in a

significant mean difference of 3.653 (SE =.923, t = .000**).

Classroom Environment: The adjusted mean for the experimental group is
30.328, and for the control group is 26.894, with a significant mean difference of

3.434 (SE = .927, t = .001%%).

Socioeconomic Status: The experimental group has an adjusted mean of
30.439, and the control group has an adjusted mean of 26.774, resulting in a

significant mean difference of 3.666 (SE = .937, t = .000**).

Combined effect: The adjusted mean for the experimental group is 30.405,
and for the control group is 26.812, with a significant mean difference of 3.593 (SE

= 799, t = 000%*).

The multiple comparison shows the results that all the significant values
corresponding to adjusted mean scores of perceptual speed scores of Boys among
control and experimental group when controlling covariates individually and taken
together are less than 0.01 level of significance. So it can be said that the difference
in adjusted mean scores is significant. When comparing adjusted means it is seen

that adjusted mean scores are comparatively high in the experimental group so it can
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infer that new instructional strategy is more effective in improving perceptual speed

score than the existing teaching method.

Comparison of the Adjusted Mean Scores of Perceptual Speed of Experimental
and Control Group by Considering Pretest Problem Solving Ability, Pretest
Mathematics Anxiety, Nonverbal Intelligence, Classroom Environment, Socio-

Economic Status as Covariates for Girls

To study the relative effectiveness of the Brain compatible learning strategy
and Existing method of teaching in enhancing the perceptual speed of coastal area
Secondary School Students after adjusting for pretest differences, ANCOVA were
employed for girls. Linear adjustments were made in the posttest scores of
perceptual speed for the individual as well as a combined effect of the covariates
namely pretest problem solving ability, pretest perceptual speed, pretest mathematics
anxiety, Nonverbal Intelligence, Classroom Environment, Socio-Economic Status,
the five ANCOVA was described in a single table The data and result of covariance

analysis of perceptual speed for girls are presented in below table 95.
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Summary of Analysis of Covariance of Perceptual Speed - Girls
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Covariates
Source of Variance Pretest Pretest Pretest‘ Nonverbal Classroom Combined
problem perceptual mathematics . . SES
) . Intelligence Environment effect
solving speed anxiety
Between 224.477 162.119 236.315 229.117 203.308 227.425 135.780
Sum of groups
Squares i
a géﬁ‘;‘; 433.600 375.145 427.754 426.996 433.704 436.043 361.765
gre;lvl;esen 1 1 1 1 1 1 1
Df i
Within 55 55 55 55 55 55 50
groups
Between 224.477 162.119 236315 229.117 203.308 227.425 135.780
Mean groups
Square i
a Within 7.884 6.821 7777 7.764 7.886 7.928 7.235
groups
Total 50844.00 50844.00 50844.00 50844.00 50844.00 50844.00  50844.00
F 28.474 23.768 30.385 29.512 25782 28.686 18.766
Sig. 000%* 000%* 000%* 000%* 000%* 000%* 000%*
Partial Eta Squared 341 302 356 349 319 343 273

**: Significant at 0.01 level of significance
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ANCOVA table no. 95, gives the F values corresponding to comparison of Control
group and Experimental group as F (1, 55) =28.474, significant value = 0.000, partial
Eta squared =0.341; F (1, 55) =23.768, significant value = 0.000, partial Eta squared
=0.302; F (1, 55) =30.385, significant value = 0.000, partial Eta squared=0.356; F (1,
55) =29.512, significant value=0.000, partial Eta squared=0.349; F (1, 55) =25.782,
significant value = 0.000, partial Eta squared =0.319; and F (1, 55) =28.686,
significant value = 0.000, partial Eta squared = 0.343; F (1, 50) =18.766, significant
value =0.000, partial Eta squared =0.273. when considering the adjustments made on
controlling the covariates pretest scores on problem solving ability, pretest scores on
perceptual speed, pretest scores on mathematics anxiety, Nonverbal intelligence test
score, Classroom environment inventory scores, Socio-Economic status score and
combined effects of all these covariates are found to be significant. since all the
significant values are less than 0.01 level of significance. Hence it can be said that
even after controlling the effect of these covariates the difference in perceptual speed
scores between the control group and experimental group is significant. Hence the
difference in perceptual speed scores among control and experimental groups is not
attributed to chance due to any of the controlling variables, but it can be said that it is
because of the Brain compatible learning strategy given to the experimental group.
The value of partial Eta squared also support and substantiate the result. So the new
instructional strategy is more effective in enhancing perceptual speed for girls. To
check the adjusted mean difference multiple comparison tests are conducted and the

result is given below.

Post Hoc Comparison of Adjusted Means on Perceptual Speed of Experimental

and Control Group for Girls

To find out whether experimental and control groups differ significantly in

terms of adjusted means posttest scores of perceptual speed, the test of significance
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of the difference between adjusted mean was used with each ANCOVA. The details,
of post hoc comparison of adjusted mean scores of perceptual speed for of girls are

presented in the Table 96.

Table 96

Data and Results of Bonferroni’s Test of Post Hoc Comparison between the Adjusted
Means of Perceptual Speed — Girls

; Control
Experimental aroup
rou =28
Covariates group (N=28) (N=30) 'Mean SE t
: Difference
Adjusted Mean Adjusted
Mean
Pretest Scores of
Problem Solving 31.453 27.511 3.942 739 .000%**
Ability
Pretest Scores of 31.198 27749 3.449° 707 .000%*
Perceptual Speed
Pretest Scores of
Mathematics 31.543 27.427 4.116" 747 .000%*
Anxiety
Nonverbal 31471 27.493 3.978° 732 .000%*
Intelligence
Classroom 31.409 27.552 3.857° 760 .000%*
Environment
Socio Economic 31.464 27.501 3.963° 740 .000**
Status
Combined effect 31.149 27.794 3.356° 75 .000%*

**: Significant at 0.01 level of significance

Table n0.96 indicate, For each covariates and combined effect, the table displays the
adjusted means for both the experimental group and the control group, alongside the

mean difference, standard error (SE), and the corresponding ¢-value.

Pretest Scores of Problem Solving Ability: The adjusted mean for the
experimental group is 31.453, and for the control group is 27.511, resulting in a

significant mean difference of 3.942 (SE =.739, t = .000**).
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Pretest Scores of Perceptual Speed: The experimental group has an adjusted
mean of 31.198, while the control group has an adjusted mean of 27.749, yielding a
significant mean difference of 3.449 (SE =.707, ¢t = .000**).

Pretest Scores of Mathematics Anxiety: The adjusted mean for the
experimental group is 31.543, and for the control group is 27.427, with a significant

mean difference of 4.116 (SE =.747, t = .000**).

Nonverbal Intelligence: The experimental group has an adjusted mean of
31.471, and the control group has an adjusted mean of 27.493, resulting in a
significant mean difference of 3.978 (SE =.732, ¢t = .000**).

Classroom Environment: The adjusted mean for the experimental group is
31.409, and for the control group is 27.552, with a significant mean difference of

3.857 (SE =.760, t = .000%*).

Socioeconomic Status: The experimental group has an adjusted mean of
31.464, and the control group has an adjusted mean of 27.501, resulting in a
significant mean difference of 3.963 (SE = .740, ¢ = .000**).

Combined effect: The adjusted mean for the experimental group is 31.149,
and for the control group is 27.794, with a significant mean difference of 3.356 (SE
=.775, t = .000%%*).

The multiple comparison shows the results that all the significant values
corresponding to adjusted mean scores of perceptual speed scores of Girls among
control and experimental group when controlling covariates individually and taken
together are less than 0.01 level of significance. So it can be said that the difference
in adjusted mean scores is significant.. When comparing adjusted means it is seen
that adjusted mean scores are comparatively high in the experimental group so it can
infer that new instructional strategy is more effective in improving perceptual speed

score than the existing teaching method.
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Comparison of the Adjusted Mean Scores of Mathematics Anxiety of
Experimental and Control Group by Considering Pretest Problem Solving
Ability, Pretest Perceptual Speed, Nonverbal Intelligence, Classroom

Environment, Socio-Economic Status as Covariates for Total Sample

To study the relative effectiveness of the Brain compatible learning strategy
and Existing method of teaching in reducing the mathematics anxiety of coastal area
Secondary School Students after adjusting for pretest differences, ANCOVA were
employed on the total sample, boys and girls. Linear adjustments were made in the
posttest scores of mathematics anxiety for the individual as well as a combined
effect of the covariates namely pretest problem solving ability, pretest perceptual
speed, pretest mathematics anxiety, Nonverbal Intelligence, Classroom
Environment, Socio-Economic Status, the five ANCOVA was described in a single
table The data and result of covariance analysis of mathematics anxiety for the total

sample are presented in below table 97.
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Table 97

Summary of Analysis of Covariance of Mathematics Anxiety -Total Sample

Covariates
Source of Variance Pretest Pretest Pretest. Combined
problem perceptual ~ mathematics ~ Nonverbal Classroom effect
solving speed anxiety Intelligence  Environment SES
Between 1001.227 994.524 1659.134 1013.172 980.593 944.420 1744.530
Sum of groups
Squares Within
aroups 10254.178  10270.207 7381.277 9334.820 10297.935 10204.846  6580.340
gre;tl\i;esen 1 1 1 1 1 1 1
Df Withi
1thin 105 105 105 105 105 105 100
groups
Between 1001.227 994.524 1659.134 1013.172 980.593 944.420 1744.530
Mean groups
Square ithi
q Within 97.659 97811 70.298 88.903 98.076 97.189 65.803
groups
Total 780909.00  780909.00  780909.00  780909.00 780909.00 780909.00  780909.00
F 10.252 10.168 23.601 11.396 9.998 9.717 26.511
Sig. 002%* 002%* 000%* 001 %* 002%* 002%* 000%*
Partial Eta Squared 089 088 184 098 087 085 210

**: Significant at 0.01 level of significance
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ANCOVA table no. 97 gives the F values corresponding to comparison of Control
group and Experimental group as F (1, 105) =10.252, significant value = 0.002, partial
Eta squared =0.089; F (1, 105) =10.168, significant value = 0.002, partial Eta squared
=0.088; F (1, 105) =23.601, significant value = 0.000, partial Eta squared=0.184; F (1,
105) =11.396, significant value=0.001, partial Eta squared=0.098; F (1, 105) =9.998,
significant value= 0.002, partial Eta squared =0.087; and F (1, 105) =9.717, significant
value = 0.002, partial Eta squared = 0.085;F (1, 100) =26.511, significant value
=0.000, partial Eta squared =0.210. when considering the adjustments made on
controlling the covariates pretest scores on problem solving ability, pretest scores on
perceptual speed, pretest scores on mathematics anxiety, Nonverbal intelligence test
score, Classroom environment inventory scores, Socio-Economic status score and
combined effects of all these covariates are found to be significant since all the
significant values are less than 0.01 level of significance. Hence it can be said that
even after controlling the effect of these covariates the difference in mathematics
anxiety scores between the control group and experimental group is significant. Hence
the difference in mathematics anxiety scores among control and experimental groups
is not attributed to chance due to any of the controlling variables but it can be said that
it is because of the Braincompatible learning strategy given to the experimental group.
The value of partial Eta squared also support and substantiate the result. So the new
instructional strategy is more effective in reducing mathematics anxiety. To check the
adjusted mean difference multiple comparison tests are conducted and the result is

given below.

Post Hoc Comparison of Adjusted Means on Mathematics Anxiety of

Experimental and Control Group for Total Sample

To find out whether experimental and control groups differ significantly in

terms of adjusted means posttest scores of mathematics anxiety, the test of
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significance of the difference between adjusted mean was used with each ANCOVA.
The details, of post hoc comparison of adjusted mean scores of Mathematics anxiety

for Total sample are presented in the Table 98.

Table 98

Data and Results of Bonferroni's Test of post Hoc Comparison between the Adjusted
Means of Mathematics Anxiety -Total Sample

) Control
Experimental aroup
. group (N=54) —s4 Mean
Covariates (N=54) . t
Adusted Difference
Adjusted Mean Juste
Mean
Pretest Scores of .
Problem Solving 81.366 87.467 -6.101 1.905 .002%**
Ability
Pretest Scores of 81.378 87.455 6077 1.906 .002%*
Perceptual Speed
Pretest Scores of
Mathematics 80.428 88.405 7977 1.642 .000%**
Anxiety
Nonverbal 81.353 87.480 6127 1.815 .001%*
Intelligence
Classroom 81.403 87.430 6.028"  1.906 .002%*
Environment
Socio Economic 81.456 87.378 5.922"  1.900 .002%*
Status
Combined effect 80.285 88.548 8.263" 1.605 .000**

**: Significant at 0.01 level of significance

For each covariate the table no. 90 provides the adjusted means for both the
experimental group and the control group, alongside the mean difference, standard

error (SE), and the corresponding #-value.

Pretest Scores of Problem Solving Ability: The adjusted mean for the
experimental group is 81.366, and for the control group is 87.467, resulting in a

significant mean difference of -6.101 (SE = 1.905, ¢ = .002*%*).
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Pretest Scores of Perceptual Speed: The experimental group has an adjusted
mean of 81.378, while the control group has an adjusted mean of 87.455, yielding a

significant mean difference of -6.077 (SE = 1.906, ¢ = .002*%*).

Pretest Scores of Mathematics Anxiety: The adjusted mean for the
experimental group is 80.428, and for the control group is 88.405, with a significant

mean difference of -7.977 (SE = 1.642, t = .000**),

Nonverbal Intelligence: The experimental group has an adjusted mean of
81.353, and the control group has an adjusted mean of 87.480, resulting in a

significant mean difference of -6.127 (SE = 1.815, £ =.001*%*).

Classroom Environment: The adjusted mean for the experimental group is
81.403, and for the control group is 87.430, with a significant mean difference of -

6.028 (SE = 1.906, t = .002**).

Socioeconomic Status: The experimental group has an adjusted mean of
81.456, and the control group has an adjusted mean of 87.378, resulting in a

significant mean difference of -5.922 (SE = 1.900, ¢ = .002*%*).

Combined effect: The adjusted mean for the experimental group is 80.285,
and for the control group is 88.548, with a significant mean difference of -8.263 (SE

=1.605, t = .000*%*).

The multiple comparison shows the results that all the significant values
corresponding to adjusted mean scores of mathematics anxiety scores among control
and experimental group when controlling covariates individually and taken together
are less than 0.01 level of significance So it can be said that the difference in
adjusted mean scores is significant.. When comparing adjusted means it is seen that

adjusted mean scores are comparatively low in the experimental group so it can infer
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that new instructional strategy is more effective in reducing mathematics anxiety

than the existing teaching method.

Comparison of the Adjusted Mean Scores of Mathematics Anxiety of
Experimental and Control Group by Considering Pretest Problem Solving
Ability, Pretest Perceptual Speed, Nonverbal Intelligence, Classroom

Environment, Socio-Economic Status as Covariates for Boys

To study the relative effectiveness of the Brain compatible learning strategy
and Existing method of teaching in reducing mathematics anxiety of coastal area
Secondary School Students after adjusting for pretest differences, ANCOVA were
employed for boys. Linear adjustments were made in the posttest scores of
mathematics for the individual as well as a combined effect of the covariates namely
pretest problem solving ability, pretest perceptual speed, pretest mathematics
anxiety, Nonverbal Intelligence, Classroom Environment, Socio-Economic Status,
the five ANCOVA was described in a single table The data and result of covariance

analysis of mathematics anxiety for boys are presented in below table 99
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Table 99
Summary of Analysis of Covariance of Mathematics Anxiety - boys
Covariates
Source of Variance Pretest Pretest Pretest. Nonverbal Classroom Combined
problem perceptual ~ mathematics . . SES
) ) Intelligence Environment effect
solving speed anxiety
Between 424.162 368.263 638.894 404.563 328.786 394.052 607.339
Sumof  groups
Squares i
a géﬁ‘;; 3098.149 3078.893 2132.437 3154.730 3050.820 3155.928 1942.532
grflvl;esen 1 1 1 1 1 1 1
Df o
Within 47 47 47 47 47 47 42
groups
Between 424.162 368.263 638.894 404.563 328.786 394.052 607.339
Mean groups
Square i
a Within 65.918 65.508 45371 67.122 64.911 67.147 46.251
groups
Total 364470.00  364470.00  364470.00 364470.00 364470.00  364470.00  364470.00
F 6.435 5.622 14.082 6.027 5.065 5.868 13.131
Sig. 015% 022% 000%* 018* .029% 019* 001%*
Partial Eta Squared 120 107 231 114 .097 A11 238

*: Significant at 0.05 level of significance

**: Significant at 0.01 level of significance
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ANCOVA table n0.99 gives the F values corresponding to comparison of Control
group and Experimental group as F (1, 47) =6.435, significant value = 0.015, partial
Eta squared =0..120; F (1, 47) =5.622, significant value = 0.022, partial Eta squared
=0.107; F (1, 47) =14.082, significant value = 0.000, partial Eta squared=0.231; F (1,
47) =6.027, significant value=0.018, partial Eta squared=0.114; F (1, 47) =5.065,
significant value = 0.029, partial Eta squared =0.097; and F (1, 47) =5.868, significant
value = 0.019, partial Eta squared = 0.111; F (1, 42) =13.131, significant value =0.001,
partial Eta squared =0.238. when considering the adjustments made on controlling the
covariates pretest scores on problem solving ability, pretest scores on perceptual
speed, pretest scores on mathematics anxiety, Nonverbal intelligence test score,
Classroom environment inventory scores, Socio-Economic status score and combined
effects of all these covariates are found to be significant since all the significant values
are less than 0.05 and 0.01 level of significance. Hence it can be said that even after
controlling the effect of these covariates the difference in mathematics anxiety scores
between the control group and experimental group is significant. Hence the difference
in mathematics anxiety scores among control and experimental groups is not
attributed to chance due to any of the controlling variables but it can be said that it is
because of the Brain compatible learning strategy given to the experimental group.
The value of partial Eta squared also support and substantiate the result. So the new
instructional strategy is more effective in reducing mathematics anxiety for boys. To
check the adjusted mean difference multiple comparison tests are conducted and the

result is given below.

Post Hoc Comparison of Adjusted Means on Mathematics Anxiety of

Experimental and Control Group for Boys

To find out whether experimental and control groups differ significantly in
terms of adjusted means posttest scores of mathematics anxiety, the test of

significance of the difference between adjusted mean was used with each ANCOVA.
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The details, of post hoc comparison of adjusted mean scores of mathematics anxiety

for of boys are presented in the Table 100.

Table 100

Data and Results of Bonferroni's Test of Post Hoc Comparison between the Adjusted
Means of Mathematics Anxiety — Boys

. Control
Experimental aroup
group (N=26) -
Covariates (N=24) 'Mean SE T
Difference
Adjusted Mean Adjusted
Mean
Pretest Scores of .
Problem Solving 82.154 88.000 5.846 2.305 .015%
Ability
Pretest Scores of 82.341 87.797 5.455° 2301  .022%
Perceptual Speed
Pretest Scores of
Mathematics 81.474 88.737 7.263" 1.935  .000%**
Anxiety
Nonverbal 82.226 87.922 56957 2320  .018*
Intelligence
Classroom 82.463 87.666 52037 2312 .029%
Environment
Socio Economic 82.243 87.904 56617 2337 .019%
Status
Combined effect 81.404 88.813 7.409° 2.045  .001**

*: Significant at 0.05 level of significance

*%*: Significant at 0.01 level of significance
Table no0.100 indicate, For each covariates and their combined effect, the table
displays the adjusted means for both the experimental group and the control group,

along with the mean difference, standard error (SE), and the corresponding #-value.

Pretest Scores of Problem Solving Ability: The adjusted mean for the
experimental group is 82.154, and for the control group is 88.000, resulting in a

significant mean difference of 5.846 (SE =2.305, t = .015%).
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Pretest Scores of Perceptual Speed: The experimental group has an adjusted
mean of 82.341, while the control group has an adjusted mean of 87.797, yielding a
significant mean difference of 5.455 (SE = 2.301, ¢ =.022%).

Pretest Scores of Mathematics Anxiety: The adjusted mean for the
experimental group is 81.474, and for the control group is 88.737, with a significant

mean difference of 7.263 (SE = 1.935, 1 =.000**).

Nonverbal Intelligence: The experimental group has an adjusted mean of
82.226, and the control group has an adjusted mean of 87.922, resulting in a
significant mean difference of 5.695 (SE = 2.320, ¢ = .018%).

Classroom Environment: The adjusted mean for the experimental group is
82.463, and for the control group is 87.666, with a significant mean difference of

5.203 (SE=2.312, t=.029%).

Socioeconomic Status: The experimental group has an adjusted mean of
82.243, and the control group has an adjusted mean of 87.904, resulting in a
significant mean difference of 5.661 (SE = 2.337, = .019%).

Combined effect: The adjusted mean for the experimental group is 81.404,
and for the control group is 88.813, with a significant mean difference of 7.409 (SE
=2.045, t =.001**).

The multiple comparison shows the results that all the significant values
corresponding to adjusted mean scores of mathematics anxiety scores of boys
among control and experimental group when controlling covariates individually and
taken together are less than 0.01and less than 0.05 level of significance So it can be
said that the difference in adjusted mean scores is significant.. When comparing
adjusted means it is seen that adjusted mean scores are comparatively low in the
experimental group so it can infer that new instructional strategy is more effective in

reducing mathematics anxiety score than the existing teaching method.



Clnalysis & Gnteprelation 357

Comparison of the Adjusted Mean Scores of Mathematics Anxiety of
Experimental and Control Group by Considering Pretest Problem Solving
Ability, Pretest Perceptual Speed, Nonverbal Intelligence, Classroom

Environment, Socio-Economic Status as Covariates Girls

To study the relative effectiveness of the Brain Compatible learning strategy
and Existing method of teaching in reducing mathematics anxiety of coastal area
Secondary School Students after adjusting for pretest differences, ANCOVA were
employed for girls. Linear adjustments were made in the posttest scores of
mathematics anxiety for the individual as well as a combined effect of the covariates
namely pretest problem solving ability, pretest perceptual speed, pretest mathematics
anxiety, Nonverbal Intelligence, Classroom Environment, Socio-Economic Status,
the five ANCOVA was described in a single table The data and result of covariance

analysis of mathematics anxiety for girls are presented in below table 101.
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Tablel101
Summary of Analysis of Covariance of Mathematics Anxiety - Girls
Covariates
Source of Variance Pretest Pretest Pretest' Nonverbal Classroom Combined
problem perceptual mathematics . . SES
. ) Intelligence ~ Environment effect
solving speed anxiety
Between 595.919 625.650 1046.435 626.616 448.419 596.619  905.799
Sum of groups
Squares Within
groups 7097.454 7069.141 5144.359 5321.936 6997.597 6940.300 4362.111
gBre(;[l\:;esen 1 1 | | | | 1
Df Withi
ithin 55 55 55 55 55 55 50
groups
Between 595.919 625.650 1046.435 626.616 448.419 596.619  905.799
Mean groups
Square ithi
a Within 129.045 128.530 93.534 96.762 127.229 126.187 87.242
groups
Total 416439.00 416439.00 416439.00 416439.00 416439.00 416439.00 416439.00
F 4618 4.868 11.188 6.476 3.524 4.728 10.383
Sig. .036* .032* .001** .014* 066N .034%* .002%**
Partial Eta Squared 077 .081 .169 .105 .060 .079 172

NS: Not significant at 0.05 level of significance

*: Significant at 0.05 level of significance

**: Significant at 0.01 level of significance
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ANCOVA table no.101 gives the F values corresponding to comparison of Control
group and Experimental group as F (1, 55) =4.618, significant value = 0.036, partial
Eta squared =0.077, significant at 0.05level; F (1, 55) =4.868, significant value =
0.032, partial Eta squared =0.081, significant at 0.05 level; F (1, 55) =11.188,
significant value = 0.001, partial Eta squared=0.169, significant at 0.01 level; F (1, 55)
=6.476, significant value=0.014, partial Eta squared=0.105, significant at 0.05 level; F
(1, 55) =3.524, significant value = 0.066, partial Eta squared =0.060, not significant at
0.05 level; and F (1, 55) =4.728, significant value = 0.034, partial Eta squared = 0.079,
significant at 0.05 level; F (1, 50) =10.383, significant value =0.002, partial Eta
squared =0.172, significant at 0.01 level. when considering the adjustments made on
controlling the covariates pretest scores on problem solving ability, pretest scores on
perceptual speed, pretest scores on mathematics anxiety, Nonverbal intelligence test
score, Classroom environment inventory scores, Socio-Economic status score and
combined effects of all these covariates are found to be significant since all the
significant values are less than 0.05 and 0.01 level of significance except classroom
environment. The influence of covariate classroom environment, with an F-value of
3.524 is not statistically significant. The significance of these F-values underscores the
importance of considering these covariates in understanding the differences in the
dependent variable. Hence it can be said that even after controlling the effect of these
covariates the difference in mathematics anxiety scores between the control group and
experimental group is significant except classroom environment. Hence the difference
in mathematics anxiety scores among control and experimental groups is not
attributed to chance due to any of the controlling variables but it can be said that it is
because of the Brain compatible learning strategy given to the experimental group.
The value of partial Eta squared also support and substantiate the result.. So the new
instructional strategy is more effective in reducing mathematics anxiety for girls. To
check the adjusted mean difference multiple comparison tests are conducted and the

result is given below.
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Post Hoc Comparison of Adjusted Means on Mathematics Anxiety of

Experimental and Control Group for Girls

To find out whether experimental and control groups differ significantly in
terms of adjusted mean posttest scores of mathematics anxiety, the test of
significance of the difference between adjusted mean was used with each ANCOVA.
The details, of post hoc comparison of adjusted mean scores of mathematics anxiety

for girls are presented in the Table 102.

Table 102

Data and Results of Bonferroni's Test of Post Hoc Comparison between the Adjusted
Means of Mathematics Anxiety — Girls

Experimental Control group
Covariates group (N=28) (N=30) Mean o

Difference

Adjusted Mean  Adjusted Mean
Pretest Scores of
Problem Solving 80.626 87.049 6.423°  2.989 .036*
Ability
Pretest Scores of . .
Perceptual Speed 80.444 87.219 6.776 3.071 .032
Pretest Scores of * sk
Mathematics Anxiety 79.469 88.129 8.661 2.589 .001
Nonverbal Intelligence 80.546 87.124 6.579°  2.585 .014*
Classroom 80.985 86.714 5729  3.051 .066™
Environment
Socio Economic Status 80.628 87.047 6.419° 2952 .034*
Combined effect 79.465 88.132 8.667°  2.690 .002%*

NS: Not significant at 0.05 level of significance
*: Significant at 0.05 level of significance
*%*: Significant at 0.01 level of significance

Table no. 102 indicate, For each covariates and their combined effect, the table
displays the adjusted means for both the experimental group and the control group,

along with the mean difference, standard error (SE), and the corresponding z-value.
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Pretest Scores of Problem Solving Ability: The adjusted mean for the
experimental group is 80.626, and for the control group is 87.049, resulting in a

significant mean difference of 6.423 (SE = 2.989, ¢ =.036%).

Pretest Scores of Perceptual Speed: The experimental group has an adjusted
mean of 80.444, while the control group has an adjusted mean of 87.219, yielding a

significant mean difference of 6.776 (SE = 3.071, ¢t = .032%).

Pretest Scores of Mathematics Anxiety: The adjusted mean for the
experimental group is 79.469, and for the control group is 88.129, with a significant

mean difference of 8.661 (SE = 2.589, t =.001*%*),

Nonverbal Intelligence: The experimental group has an adjusted mean of
80.546, and the control group has an adjusted mean of 87.124, resulting in a

significant mean difference of 6.579 (SE = 2.585, t = .014%).

Classroom Environment: Although the mean difference is 5.729, the p-value
(p = .066) suggests no significant difference between the experimental and control

groups in this covariate.

Socioeconomic Status: The experimental group has an adjusted mean of
80.628, and the control group has an adjusted mean of 87.047, resulting in a

significant mean difference of 6.419 (SE = 2.952, ¢ =.034%).

Combined effect: The adjusted mean for the experimental group is 79.465,
and for the control group is 88.132, with a significant mean difference of 8.667 (SE

=2.690, t = .002%%*).

The multiple comparison shows the results that all the significant values
corresponding to adjusted mean scores of mathematics anxiety scores of Girls

among control and experimental group when controlling covariates individually and
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taken together are less than 0.01 and less than 0.05 level of significance except
classroom environment. So it can be said that the difference in adjusted mean scores
is significant.. When comparing adjusted means it is seen that adjusted mean scores
are comparatively low in the experimental group. So it can infer that new
instructional strategy is more effective in reducing mathematics anxiety score than

the existing method of teaching.

From the findings of the results of mean difference analysis and analysis of
covariance, it can be inferred that brain compatible learning strategy is more
effective than existing method of teaching in enhancing problem solving ability,
perceptual speed and reducing mathematics anxiety of coastal area secondary school

students for total sample, boys and girls.
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SUMMARY FINDINGS AND CONCLUSIONS

This chapter discusses the study in brief. It covers restatement of the
problem, variables, objectives, hypothesis, methodology, tools prepared and adopted

and statistical techniques used for analysis of data.
Restatement of the Problem

The study was designed to compare the effect of Braincompatible learning
strategy with that of the Existing method of teaching mathematics in enhancing
problem solving ability, perceptual speed and reducing the mathematics anxiety of
the coastal area secondary school students keeping this view in mind. The problem
of the study is restated as the “Effectiveness of Braincompatible Learning
Strategy on Problem Solving Ability, Perceptual Speed and Mathematics

Anxiety among Students in Secondary Schools of Coastal Area.”
Variables of the Study

The following independent, dependent, control and classificatory variables

were selected for the study.
Independent Variable

The independent variable of the present study were two levels of

instructional method.
Dependent Variables

e Problem solving ability.
e Perceptual speed.

e Mathematics Anxiety.
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Control Variables

e Pre-experimental status in terms of problem solving ability in mathematics.
e Pre-experimental status in terms of perceptual speed in mathematics.

e Pre-experimental status in terms of mathematics anxiety.

e Nonverbal Intelligence.

e Socioeconomic status.

e (Classroom environment
Classificatory variable
e Gender
Objectives of the Study

1. To study whether there exist any significant differences in the mean scores of
problem solving ability and its sub-components (sensing the problem, collect
and classifies data, Analysis, Evaluation and Generalisation) between the

coastal area and non-coastal area secondary school students.

2. To study whether there exist any significant differences in the mean scores of
perceptual speed and its sub-components (Geometric shape comparison test,
Number comparison test, symbol comparison test and basic arithmetic
operation test.) between the coastal area and non-coastal area secondary

school students.

3. To study whether there exist any significant differences in the mean scores of
mathematics anxiety and its sub-components (Topics related anxiety,
Concern about learning mathematics, Resolving problems in mathematics,
Class room performance anxiety and Mathematics test anxiety.) between the

coastal area and non-coastal area secondary school students.

4. To identify the prevailing strategies and methods in teaching mathematics
and measure to overcome the constraints in implementing the strategies in

teaching mathematics at the secondary level.
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To compare the mean pretest scores, posttest scores and gain scores of the
experimental group and control group in problem solving ability for the Total

sample, Boys and Girls.

To compare the mean pretest scores, posttest scores and gain scores of the
experimental group and control group in perceptual speed for the Total

sample, Boys and Girls.

To compare the mean pretest scores, posttest scores and change scores of the
experimental group and control group in mathematics anxiety for the Total

sample, Boys and Girls.

To find out the effectiveness of Braincompatible learning strategy with that
of Existing method of teaching on problem solving ability, perceptual speed

and mathematics anxiety among coastal area secondary school students.
Hypotheses of the Study

There will be significant differences in the mean scores of problem solving
ability and its subcomponents (sensing the problem, collect and classifies
data, Analysis, Evaluation and Generalisation) between the coastal area and

non-coastal area secondary school students.

There will be significant differences in the mean scores of Perceptual speed
and its subcomponents (Geometric shape comparison test, Number
comparison test, symbol comparison test and basic arithmetic operation test)

between the coastal area and non-coastal area secondary school students.

There will be significant differences in the mean scores of mathematics
anxiety and its subcomponents (Topics related anxiety, Concern about
learning mathematics, Resolving problems in mathematics, Class room
performance anxiety and Mathematics test anxiety.) between the coastal area

and non-coastal area secondary school students.
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10.

11.

12.

13.

There will be no significant difference in the mean pretest scores of the
Problem solving ability of the experimental group and control group for

Total sample, Boys and Girls.

There will be no significant difference in the mean pretest scores of
Perceptual Speed of the experimental group and control group for Total

sample, Boys and Girls.

There will be no significant difference in the mean pretest scores of
Mathematics anxiety of the experimental group and control group for Total

sample, Boys and Girls.

There will be significant difference in the mean pretest and posttest scores of
Problem solving ability of the experimental group for Total sample, Boys

and Girls.

There will be significant difference in the mean pretest and posttest scores of

Perceptual Speed of the experimental group for Total sample, Boys and Girls.

There will be significant difference in the mean pretest and posttest scores of
Mathematics anxiety of the experimental group for Total sample, Boys and

Girls.

There will be significant difference in the mean pretest and posttest scores of

Problem solving ability of the control group for Total sample, Boys and Girls.

There will be significant difference in the mean pretest and posttest scores of

Perceptual Speed of the control group for Total sample, Boys and Girls.

There will be significant difference in the mean pretest and posttest scores of

Mathematics anxiety of the control group for Total sample, Boys and Girls.

There will be significant difference in the mean posttest scores of Problem
solving ability of the experimental group and control group for Total sample,

Boys and Girls.
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15.

16.

17.

18

19.

20.

21.
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There will be significant difference in the mean posttest scores of Perceptual
Speed of the experimental group and control group for Total sample, Boys

and Girls.

There will be significant difference in the mean posttest scores of
Mathematics anxiety of the experimental group and control group for Total

sample, Boys and Girls.

There will be significant difference in the mean gain scores of Problem
solving ability of the experimental group and control group for Total sample,

Boys and Girls.

There will be significant difference in the mean gain scores of perceptual
speed of the experimental group and control group for Total sample, Boys

and Girls.

. There will be significant difference in the mean gain scores of mathematics

anxiety of the experimental group and control group for Total sample, Boys

and Girls.

There will be significant difference in the adjusted mean scores of Problem
solving ability of Experimental and control groups by considering Pretest
Perceptual Speed, Pretest Mathematics anxiety, Non-verbal Intelligence,
Class Room Environment and Socio-Economic Status as covariates for Total

sample, Boys and Girls.

There will be significant difference in the adjusted mean scores of Perceptual
Speed of the Experimental and control groups by considering Pretest
Problem solving ability, Pretest Mathematics Anxiety, Non-verbal
Intelligence, Class Room Environment and Socio-Economic Status as

covariates for Total sample, Boys and Girls.

There will be significant difference in the adjusted mean scores of
Mathematics anxiety between the Experimental and control groups by

considering Pretest Problem solving ability, Pretest Perceptual Speed, Non-
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verbal Intelligence, classroom environment and Socio-Economic Status as

covariates for Total sample, Boys and Girls.

Methodology
The methodology adopted for the study is explained below in brief.
Design of the Study

The present study followed mixed methods. The preliminary survey on
problem solving ability, Perceptual speed and mathematics anxiety of secondary
school students; the preliminary survey of secondary school mathematics teachers
and the experimental study. The researcher employed the Quasi-experimental design
with the Pretest -posttest nonequivalent group design. This design incorporates one

experimental group and one control group.

The present investigation aimed to compare the effectiveness of two methods
of instruction on the enhancement of student's problem solving ability, perceptual
speed and reduction of mathematics anxiety. The pretest-posttest nonequivalent
group design of Quasi-experimental design was employed. The two groups were
equated by problem solving ability, perceptual speed, mathematics anxiety,
nonverbal intelligence, classroom environment and socioeconomic status. The
experimental group is taught through Braincompatible learning strategy and the

control group is taught through the Existing method of teaching.
The layout of the design is as follows
The pretest-posttest Non-equivalent- Group design (Best & Kahn, 2006)

01 X 02
03 C 04
O1 O3 = pretests
02 04 =posttest

X exposure of the group to an experimental (treatment) variable
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C exposure of a group to the control condition

O observation or test administered.

Sample of the Study

In the preliminary survey of secondary school students, the investigator
collected data from a sample of 400 Secondary school students, of which 149
were coastal area secondary school students and 251 were non-coastal areas

secondary school students in Kozhikode district.

In the preliminary survey of secondary school mathematics teachers, the
investigator collected data from 30 secondary school mathematics teachers

from Kozhikode district.

In the experimental study, the two intact classes of Standard VIII were selected
from two different coastal area secondary schools from the Kozhikode district.
Two intact classes from Umbichy Hajee Higher Secondary School with 54
students from standard VIII were selected as experimental group and two
intact classes from Government Vocational Higher Secondary School from

Payyanakkal with 54 students were selected as control group respectively.

Tools used for the Study

Questionnaire on Teacher’s perception towards prevailing strategies and
methods, constraints and suggestions in Teaching Mathematics (Aruna &

Lisheetha, 2019).

lesson transcript for Braincompatible learning strategy (Aruna& Lisheetha,

2020)

Lesson Transcript for the Existing Method of Teaching (Aruna & Lisheetha,
2020)

The Test of Problem Solving Ability. (Aruna & Lisheetha, 2019).
Test of Perceptual Speed (Aruna & Lisheetha, 2019)

Mathematics Anxiety Scale (Aruna & Lisheetha, 2019)
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Tools Used for Equating the Groups

Standard progressive matrices test (Raven, 1958).
Classroom Environment Inventory (Aruna, Sureshan & Unnikrishnan, 1998.)

Socio-Economic Status Scale (Aruna & Sumi, 2010.)

Statistical Techniques used for the Study

Basic Descriptive Statistics

Basic descriptive statistics such as mean, median, mode, standard deviation,
skewness, and kurtosis were used to calculate each variable in the study for

the total sample, boys and girls separately.
Mean difference Analysis

Mean difference analysis was used in the preliminary survey for analyzing
the variables component wise and in the experimental study it was employed
to check whether there exists any significant difference between the

experimental group and control group.
Percentage Analysis

Percentage analysis was used to find out teacher's perceptions towards

prevailing strategies, methods and constraints in teaching mathematics.
Single Factor ANCOVA

Single factor ANCOVA was employed to study the main effect of the
independent variable and to avoid the unnecessary influence of the other

uncontrolled independent variables.

Effect Size. (Cohen’s d and Partial Eta Squared)

Effect size is a simple way of quantifying the effectiveness of a particular

intervention relative to some comparison and may therefore said to be a true
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measure of the significance of the difference. It is an important tool in

reporting and interpreting effectiveness, (Cohen’s d. 2002)
e Bonferroni’s Post Hoc Analysis

Bonferroni’s Post Hoc analysis was conducted to find out the statistical

significance of the dependent variable by controlling the covariates.

Major Findings of the Study

Both the quantitative and qualitative analysis of data and findings of the

study are sequentially presented below.

The findings are mainly summarized in three heads (i)Findings of the
preliminary survey on problem solving ability, perceptual speed and mathematics
anxiety of secondary school students.(ii) Findings of the preliminary survey of

secondary school mathematics teachers and (ii1) findings of the experiment.

Findings of the Preliminary Survey on Problem Solving Ability, Perceptual

Speed and Mathematics Anxiety of Secondary School Students

The preliminary survey was conducted to compare the problem solving
ability, perceptual speed and mathematics anxiety of Secondary school students
between coastal area and non-coastal area. Following are the results of the

preliminary survey.

The Comparison of Problem Solving Ability and its Subcomponents between

Coastal Area and Non-Coastal Area Secondary School Students

The mean difference scores of Problem solving ability between Coastal area
and non-coastal area secondary school students obtained is 6.918 Found to be
significant at 0.01 level. This reveals that there exist significant difference in the

mean scores of coastal areas secondary school students and non-coastal area



372 EFFECTIVENESS OF BRAINCOMPATIBLE LEARNING STRATEGY ON SELECT VARIABLES

secondary school students for the total sample. The mean difference score of

problem solving ability based on coastal area and non-coastal area are given below.

Total sample

(M coastal area — 20153’ M Noncoastal area — 23972; t:691 83 p<001)

Component-wise mean difference analysis of problem solving ability

between coastal area and non-coastal area are as follows

Sensing the problem

(M coastal area:4-853; M Non-coastal area:5-248;t:2-647; p<005)

Collect and classifies data.

(Mcoastal area — 3 940, M Non-coastal area — 5 232; t:8- 144 ,p<00 1)

Analysis
(M coastal area — 36009 M Non-coastal area — 422& t=3-758; p<001)
Evaluation
(M coastal area — 52209 M Non-coastal area — 5896) t=3-447; p<0001)
Generalisation

(M coastal area — 25409 M Non-coastal area — 336& t=5-049; p<001)

The result shows the problem solving ability of the total sample of students
from coastal area and noncoastal area secondary school indicating a statistically

significant difference at the 0.01 level.

The problem solving ability components such as sensing the problem
Indicate a significant difference at 0.05 level and all other components such as,
collect and classify data, analysis, evaluation and generalization indicating

statistically significant difference at 0.01 level.

Hence the level of problem solving ability for the total sample and

component-wise indicated statistically significant difference and students from
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noncoastal area secondary schools demonstrate significantly higher problem solving
ability compared to students from coastal area secondary schools in total and in

component-wise.

From (fig.no.3 & fig. no.4), the graphical representation of mean difference
analysis. The X-axis of the graph represents the components of the variable problem
solving ability (sensing the problem, collect and classifies data, analysis, evaluation
and generalisation) of two groups- coastal area students and Non coastal area
students. The Y axis represents the mean scores of the components of the variable
problem solving ability of two groups. The mean scores of the Non-coastal area
samples were higher than those of the coastal area sample for the components of the
variable problem solving ability. For total sample, The X axis of the graph represents
the variable problem solving ability of two groups. The Y axis represents the mean
scores of problem solving ability of two groups for total sample. So it can be
conclude that Non coastal area secondary students have higher problem solving
ability in total and in component wise as compared to the coastal area secondary

students.

Comparison of Perceptual Speed and its Component between Coastal Area and

Non-coastal Area Secondary School Students

The mean difference scores of Perceptual speed between Coastal area and
non-coastal area secondary school students obtained is 26.010 Found to be
significant at 0.01 level. This reveals that there is significant difference in the mean
scores of coastal areas secondary school students and non-coastal area secondary
school students for the total sample. The mean difference score of perceptual speed
between coastal area and non-coastal area are given below.

Total sample
(M coastal area — 17.1 139 M Non-coastal area — 29092, t= 26010) p<001)
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Component-wise mean difference analysis of perceptual speed between

coastal area and non- coastal area are as follows

Geometrical shape comparison
M coastal area — 3913, M Non-coastal area — 7672; t=22. 103, p<001)

Number comparison
(M coastal area — 3820; M Non-coastal area — 6892 5 t= 184883 p<001)

Symbol comparison
(M coastal area — 33939 M Non-coastal area — 580& t= 11565) p<001)

Basic arithmetic operation

(M coastal area — 5987’ M Non-coastal area — 8720) t= 130449 p<0001)

The result shows that perceptual speed of the total sample of students from coastal
area and noncoastal area secondary schools indicating a statistically significant

difference at the 0.01 level.

The perceptual speed components of sub-tests such as geometrical shape
comparison, Number comparison, symbol comparison and basic arithmetic

operation Indicating statistically significant difference at 0.01 level.

Hence the level of perceptual speed for the total sample and in component-wise
indicates statistically significant difference at 0.01 level and students from noncoastal
area secondary schools demonstrate significantly higher perceptual speed compared to

students from coastal area secondary schools in total and component-wise.

From (fig no.5, & fig no. 6), the graphical representation of mean difference
analysis. The X-axis of the graph represents the components of the variable perceptual
speed (shape comparison test, number comparison test, symbol comparison test and
basic arithmetic operation test) of two groups. Coastal area students and Non coastal
area students. The Y axis represents the mean scores of the components of the variable
perceptual speed of two groups. The mean scores of the Non-coastal area samples

were higher than those of the coastal area sample for the components of the variable
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perceptual speed. For total sample the X axis of the graph represents the variable
perceptual speed of two groups. The Y axis represents the mean scores of perceptual
speed of two groups for total sample. So it can be conclude that Non coastal area
secondary students have higher perceptual speed in total and in component wise as

compared to the coastal area secondary students.

Comparison of Mathematics Anxiety and its Components for the Coastal Area

and Non-coastal Area Secondary School Students

The mean difference in scores of mathematics anxiety between coastal area
and non-coastal area secondary school students was 5.376, which was found to be
significant at 0.01 level. This reveals a significant difference in the mean scores of
coastal areas secondary school students and non-coastal area secondary school
students for the total sample. The mean difference score of mathematics anxiety
between the coastal and non-coastal areas is given below.

Total sample

(M coastal area — 103347; M Non-coastal area — 96168, t:5- 3763 p<001)

Component-wise mean difference analysis mathematics anxiety between

coastal areas and noncoastal areas are as follows

Topics related anxiety
(M coastal area — 186137 M Non-coastal area — 168729 t=4-526; p<005)

Concern about learning mathematics

(M coastal area — 202537 M Non-coastal area — 186809 t=3-330; p<001)

Resolving problems in mathematics
(M coastal area — 20513, M Non-coastal area — 19628; t:28813 p<001)

Classroom performance anxiety
(M coastal area — 22660, M Non-coastal area — 20436; t:65813 p<001)

Mathematics test anxiety
(M coastal area — 213077 M Non-coastal area — 20552, t=2. 121) p<005)
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The result shows that mathematics anxiety for the total sample of students from
coastal areas and non coastal area secondary schools indicates a statistically

significant difference at the 0.01 level.

The mathematics anxiety component such as mathematics test anxiety
Indicates a significant difference at 0.05 level and all other components such as
Topic-related anxiety, concern about learning mathematics, resolving problems in
mathematics and classroom performance anxiety indicating a statistically significant

difference at 0.01 level.

Hence the level of mathematics anxiety for the total sample and component-
wise indicated statistically significant difference and students from noncoastal area
secondary schools demonstrated significantly lower mathematics anxiety as
compared to students from coastal area secondary schools in total and component-

wise.

From (fig.no.7 & fig.no.8), the graphical representation of mean difference
analysis; The X-axis of the graph represents the components of the variable
mathematics anxiety (Topics related anxiety, concern about learning mathematics,
resolving problems in mathematics, class room performance anxiety and
mathematics test anxiety) of two groups ;coastal area students and Non-coastal area
students. The Y axis represents the mean scores of the components of the variable
mathematics anxiety of two groups. The mean scores of the Non-coastal area
samples were lower than those of the coastal area sample for the components of the
variable mathematics anxiety. For total sample the X axis of the graph represents the
variable mathematics anxiety of two groups. The Y axis represents the mean scores
of mathematics anxiety of two groups for total sample. So, it can be concluded that
Non-coastal area secondary students have lower mathematics anxiety in total and in

component wise as compared to the coastal area secondary students.
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Findings of the Preliminary Survey of Secondary School Mathematics Teachers

The preliminary survey was conducted to identify the prevailing strategies
and methods adopted for teaching mathematics at the secondary school level, its
constraints and suggestive measures to overcome the constraints. Following are the

results of the Preliminary survey of secondary school mathematics teachers.

Prevailing Strategies and Methods Adopted for Teaching Mathematics at the

Secondary Level

The questionnaire administrator during the preliminary survey of secondary
school mathematics teachers revealed that the mathematics teachers were already
practiced or at least aware of the majority of the strategies to teach mathematics. The

most Practiced methods and strategies were.

e Assignments (97%)

e Problem solving (93%)

e Project (90%)

e Activity oriented (87%)

e Inductive -deductive (80%)

¢ Group instruction (80%)

e Problem based learning (77%)

e Seminars (77%)

e Analytic-synthetic (77%)

e Laboratory (77%)

e Computer assisted learning instruction (67%)
e Individualized instruction (67%)
e Co-operative learning (60%)

e Mentoring (53%)

e Heuristic (53%)
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e Inclusive instruction (50%)

e Discovery (50%)

The least practiced methods and strategies were

¢ Blended learning (30%).

e Team teaching (30%).

e Mind maps (17%).

e Integrated instruction (17%).
e Graphic organizers (13%).

e Explicit instruction (13%).

e Collaborative learning (13%).

e Braincompatible learning (0%).

The mathematics teachers were aware of the benefits of these instructional

methods and strategies
Constraints Experienced by the Mathematics Teachers at the Secondary Level

In this Session, the mathematics teachers revealed the constraints they felt
while adopting these strategies and methods in their classrooms. Those constraints
were categorized under three heads. They are from the part of students, From the

part of teachers and general constraints. The major hindrances identified were

e Pre-requisite skills of students (87%)

e Time of reflection (83%)

e Lack of effort and interest by students (83%)
e Learning experience and resources (43%)

e Expert teachers (37%)

e Self-motivation (33%)

e Lack of training (17%)
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Suggestive Measures to Overcome the Constraints and Alternative Solutions for

Effective Teaching of Mathematics at the Secondary Level

In this session, the investigator obtained responses regarding the measures to

overcome the constraints in implementing strategies and alternative solutions for

effective teaching from mathematics teachers at the secondary level. The details are

given below

After covid pandemic lot of changes happened in children so bringing them
back to education is a very difficult task for teachers. So we need to adopt

different strategies and methods for teaching.

For learning mathematics, it is necessary to have some basic qualities like
attention, interest, patience and the basics of mathematics. In this generation,
very few children have these minimum qualities and most of the children
lack these basic qualities of learning mathematics so it is necessary to give

importance to building such basic qualities among children of this generation

Restrict the class strength to 1:15 or 1:20.
Reduce the syllabus and textbook content.

increase the duration of the class period from 40 minutes to one hour

Revise the mathematics textbook, while revising the textbook give more
importance to the exercise part of the textbook, give more problems based on
the same models explained in the lesson; which will help the learners to
understand the methods of solving the problems, learn the content

thoroughly and students can improve their problem solving abilities.

Provide proper training to teachers in new instructional strategies and ICT-

based education.
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Findings of Experiment

The following are the results of the experiment conducted to study the
effectiveness of Braincompatible learning strategy in enhancing problem solving
ability, perceptual speed and reducing mathematics anxiety of coastal area secondary

school students.
Mean Difference Analysis

Mean difference analysis was done to check whether there exists any
significant difference between experimental and control groups on problem solving
ability, perceptual speed, mathematics anxiety, nonverbal intelligence, classroom

environment and socioeconomic status among coastal area secondary school students.

Findings of Mean Difference Analysis Based on the Pretest Scores. Mean
difference analysis based on the pretest scores of Experimental and control groups

was carried out and the result and findings are given below

e Problem Solving Ability.
Total pretest (M gxp=16.630; M ¢x=16.296; t=0.621;p>0.05)
Boys pretest (M gx;=16.539; M ¢ = 16.083; t=0.513; p>0.05)
Girls pretest (M gxp=16.714; M ¢ = 16.467; t=0.376; p>0.05)

e Perceptual Speed
Total pretest (M gyp=26.185; M (1=25.926; t=0.541; p>0.05)
Boys pretest (M gp=24.615; M ¢y = 25.042; t=0.641; p>0.05)
Girls pretest (M gxp=27.643; M ¢ = 26.633; t=1.874; p>0.05)

e Mathematics Anxiety
Total pretest (M gp=91.519; M ¢y = 88.833; t=1.938; p>0.05)
Boys pretest (M g=93.423; M ¢ = 91.375; t=1.206; p>0.05)
Girls pretest (M gxp= 89.750; M ¢ = 86.800; t=1.461; p>0.05)
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e Non-verbal Intelligence
Total pretest (M gp=43.833; M ¢y = 43.556; t=0.186; p>0.05)
Boys pretest (M gxp=43.231; M ¢x1=42.833; t=0.179; p>0.05)
Girls pretest (M gp=44.393; M ¢ = 44.133; t = 0.127; p>0.05)

e Class Room Environment
Total pretest (M gxp = 33.926; M ¢y = 34.111; t=-0.191; p>0.05)
Boys pretest (M gxp =29.769; M ¢ = 31.250; t=1.150; p>0.05)
Girls pretest (M gxp =37.786; M ¢ = 36.400; t=1.832; p>0.05)

e Socio-Economic Status
Total pretest (M g, = 43.982; M ¢=44.630; t=-0.519; p>0.05)
Boys pretest (M gxp=43.846; M ¢y = 45.417; t=0.847; p>0.05)
Girls pretest (M gxp = 44.107; M ¢y = 44.000; t=0.063; p>0.05)

The findings of mean difference analysis suggest that the t values obtained by
comparing the Experimental and control groups were not significant at 0.05 level.
Hence it can be concluded that there exists no significant difference in the mean
pretest scores of problem solving ability, perceptual speed, mathematics anxiety,
nonverbal intelligence, classroom environment and socioeconomic status of the

experimental group and control group for the total sample, boys and girls.

From (fig.no.9 to fig no.26), The graphical representation of mean difference
analysis evident that the bar charts used to compare the difference in the mean pretest
scores of the two groups, Experimental and control group for the variables problem
solving ability, perceptual speed, mathematics anxiety, nonverbal intelligence,
classroom environment and socioeconomic status for total sample, boys and girls; the
X axis of the graph represents the variables of two groups; the Y axis represents the
mean pretest scores of the variables of two groups for total sample, boys and girls. So
it can be conclude that the graphical representation of mean pretest scores of variables

of experimental and control groups shows that there is no significant difference in the
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mean pretest scores of problem solving ability, perceptual speed, mathematics anxiety,
nonverbal intelligence, classroom environment and socio economic status for total
sample, boys and girls between the Experimental and control groups. Hence the
coastal area secondary school students in the experimental and control group are
almost equal for Total sample, boys and girls. Hence the graphical representation also
supports the result of mean difference analysis of pretest scores of the variables of the

Experimental and control group for total sample, boys and girls.

Findings of Mean Difference Analysis based on the Posttest Scores. The
mean difference analysis based on the posttest scores of Experimental and Control

groups was carried out and the results and findings are given below.

e Problem Solving Ability
Total posttest (M gx;=20.333; M ¢ci=17.426; t=4.032; p<0.01)
Boys posttest (M gp=19.885; M 1= 17.000; t=2.598; p<0.05)
Girls posttest (M gx,=20.750; M ¢ = 17.767; t=3.621; p<0.01)

e Perceptual Speed
Total posttest (M gxp=30.963; M ctrl=27.185; t=6.502; p<0.01)
Boys posttest (M gyp=30.423; M 1= 26.792; t=3.942; p<0.01)
Girls posttest (M gxp=31.464; M ¢y = 27.500; t=5.404 ; p<0.01)

e Mathematics Anxiety
Total posttest (M gxp=81.407; M 1= 87.426; t=3.172; p<0.01)
Boys posttest (M gp=82.231; M ¢y = 87.917; t=2.477; p<0.05)
Girls posttest (M gy, = 80.643; M ¢y = 87.033; t=2.159; p<0.05)

The t-values obtained by comparing the mean Posttest scores of the Experimental
and Control groups are significant. Hence it can be concluded that there exists a
significant difference in problem solving ability, perceptual speed and mathematics

anxiety for the Total sample, Boys and girls.
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From (fig. no. 45 to fig. no. 53) The graphical representation used to
compare the difference in the mean posttest scores among two groups ;Experimental
and Control group for the variables problem solving ability, perceptual speed and
mathematics anxiety for total sample, boys and girls; the X axis of the graph
represents the two groups of the variables problem solving ability, perceptual speed
and mathematics anxiety; the Y axis represents the mean posttest scores of the
variables problem solving ability, perceptual speed and mathematics anxiety of two
groups, experimental group and Control group. So it can be conclude that the
graphical representation of mean posttest scores of problem solving ability of the
experimental and Control group shows that there exist significant difference in the
mean posttest scores of problem solving ability, perceptual speed and mathematics
anxiety between the two groups. The mean posttest scores of the problem solving
ability and perceptual speed of the Experimental group is greater than compared to
the mean posttest score of Control group and mean posttest scores of mathematics
anxiety is lower than the experimental group compared to the control group. Hence
the graphical representation also supports the result of mean difference analysis of
posttest scores of the variables of the Experimental and control group for total

sample, boys and girls.

Findings of Mean Difference Analysis based on Gain Scores. Mean
difference analysis based on the Gain scores of Experimental and Control groups

were carried out and the results and findings are given below.

e Problem Solving Ability.
Total gain score (M gxp=3.704; M ¢=1.130; t=3.592; p<0.01; d=0.990; Large)
Boys gain score (M gxp=3.346; M ¢ = 0.917; t=2.474; p<0.05; d=0.701;
Medium)
Girls gain score (M gx=4.036; M ¢ = 1.300; t=2.621; p<0.05; d=0.681;
Medium)
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e Perceptual Speed

Total gain score (M gx,=4.778; M ctrl=1.259; t=6.412; p<0.01; d=1.153;
Large)

Boys gain score (M gp=5.808; M ¢ = 1.750; t=5.187; p<0.01; d=1.464;
Large)

Girls gain score (M gxp=3.821; M ¢ = 0.867; t=4.051; p<0.01; d=1.072;

Large)
e Mathematics Anxiety

Total change score (M gxp=10.111; M c= 1.407; t=5.277 ; p<0.01; d=1.304;
Large)

Boys change score (M gxp=11.192; M o= 3.458; t=4.014; p<0.01; d=1.144;
Large)

Girls change score (M gy = 9.107; M ¢u=-0.233; t=3.647; p<0.01; d=0.953;

Large)

The t-values obtained by comparing the Mean Gain scores of problem solving
ability, perceptual speed and Mean Change scores of mathematics Anxiety of coastal
area secondary school students, are significant at.01 and.05 levels. Hence it can be
concluded that there exists a significant difference in the mean gain scores of
problem solving ability, perceptual speed and mean change scores in mathematics
anxiety of coastal area secondary school students for the total sample, boys, and

girls.

From (fig. no. 54 to fig.no.62), The graphical representation used to
compare the difference in the mean gain scores among two groups ;Experimental
and Control group for the variables problem solving ability, perceptual speed and
mean change score of mathematics anxiety for total sample, boys and girls; the X

axis of the graph represents the Experimental and control group for the variables
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problem solving ability, perceptual speed and mathematics anxiety; the Y axis
represents the mean gain scores of the variable problem solving ability, perceptual
speed and mean change score of the variable mathematics anxiety of two groups,
experimental group and Control group. so it can be conclude that the graphical
representation of the comparison of gain scores of problem solving ability,
perceptual speed and change scores of mathematics anxiety of the experimental and
Control group for total sample, boys and girls shows that there exist significant
difference in the mean gain scores of problem solving ability, perceptual speed and
change scores in mathematics anxiety between the two groups. The mean gain
scores of the problem solving ability, perceptual speed and mean change score of
mathematics anxiety of the Experimental group is higher than the mean gain/change
scores of Control group for total sample, boys and girls. Hence the graphical
representation also supports the result of mean difference analysis of gain/change
scores of the variables of the Experimental and control group for total sample, boys

and girls.

Hence it can be concluded from the summary of the t-test values, that the t-
values obtained for the pre- test did not indicate any significant difference. Hence it
is concluded that the Experimental and Control groups are similar in terms of
problem solving ability, perceptual speed and mathematics anxiety for the Total

sample, boys and girls.

The t-values obtained for the posttest were found significant difference. The
inference can be concluded that the Experimental group were compared to higher
than the Control group in terms of problem solving ability, perceptual speed and

lower in mathematics anxiety for the Total sample, boys and girls.

The t-values obtained for the gain/change scores were found significant
differences. The inference can be concluded that the Experimental group found more
improved than the Control group in terms of problem solving ability, perceptual

speed and reduction of mathematics anxiety for the Total sample, boys and girls.
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Braincompatible Learning Strategy is effective in enhancing the Problem
Solving Ability of coastal area secondary school students for the Total sample,

Boys and Girls belonging to the Experimental group

The posttest score in problem solving ability belonging to the coastal area
secondary school students is greater than the pretest scores for the Total sample,
boys and girls which indicates the improvement in problem solving ability after the
intervention. The difference is significant between mean pretest and posttest scores

of problem solving ability for the Total sample, boys, and girls.

Total pretest and posttest
(M pre=16.6301; M pos=20.333; t (54) = 6.212; p<0.01)

Boys pretest and posttest
(M pre = 16.539; M pos=19.885; t (26) = 4.815; p<0.01)

Girls pretest and posttest

(M pre=16.714; M pos= 20.750; t (28) = 4.203; p<0.01)
From (fig no. 27, fig. no. 28 and fig. no. 29) the graphical representation used to
compare the difference in the mean scores among two tests; pretest and posttest of
the Experimental group for the variable problem solving ability for total sample,
boys and girls; the X axis of the graph represents the two tests of the variable
problem solving ability. The Y axis represents the mean pretest and posttest scores of
the variable problem solving ability of the Experimental group for total sample, boys
and girls. So it can be conclude that the graphical representation of mean pretest and
posttest scores of problem solving ability of experimental group shows that there is
significant difference in the mean pretest and posttest scores of problem solving
ability in the experimental group. The mean posttest scores of the experimental
group is greater than the mean pretest score for total sample, boys and girls. Hence
the graphical representation also supports the result of mean difference analysis of
pretest and posttest scores of the wvariable problem solving ability of the

Experimental group for the total sample, boys and girls.
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Hence it can be summed up by stating that the Braincompatible learning
strategy is effective in enhancing the problem solving ability of the coastal area

secondary school students for the Total sample, boys, and girls.

Braincompatible Learning Strategy is effective in enhancing the Perceptual
Speed of coastal area secondary school students for the Total sample, Boys, and

Girls belonging to the Experimental group

The posttest score in perceptual speed belonging to the coastal area
secondary school students is greater than the pretest scores for the Total sample,
boys, and girls which indicate the improvement in perceptual speed after
intervention. The difference is significant between mean pretest and posttest scores

of perceptual speed for the Total sample, boys and girls.

Total pretest and posttest
(M pre = 26.185; M pos=30.963; t (54) = 13.794; p<0.01)

Boys pretest and posttest
(M pre = 24.615; M posc= 30.423; t (26) = 11.561; p<0.01)

Girls pretest and posttest
(M pre=27.643; M pos= 31.464; t (28) = 9.357; p<0.01)

From (fig no.30, fig.no.31 and fig.no.32) the graphical representation used to
compare the difference in the mean scores among two tests; pretest and posttest of
the Experimental group for the variable perceptual speed for total sample, boys and
girls; the X axis of the graph represents the two tests of the variable perceptual
speed; the Y axis represents the mean pretest and posttest scores of the variable
perceptual speed of the Experimental group for total sample, boys and girls. So it
can be conclude that the graphical representation of mean pretest and posttest scores
of perceptual speed of experimental group shows that there exist significant
difference in the mean pretest and posttest scores of perceptual speed in the

experimental group. The mean posttest scores of the experimental group is greater
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than the mean pretest scores for total sample, boys and girls. Hence the graphical
representation also supports the result of mean difference analysis of pretest and
posttest scores of the variable perceptual speed of the Experimental group for the

total sample, boys and girls.

Hence it can be summed up by stating that the Braincompatible learning
strategy is effective in enhancing the perceptual speed of the coastal area secondary

school students for the Total sample, boys and girls.

Braincompatible Learning Strategy is effective in reducing Mathematics
Anxiety of coastal area secondary school students for the Total sample, Boys,

and Girls belonging to the experimental group.

The posttest score in mathematics anxiety belonging to the coastal area
secondary school students is less than the pretest scores for the Total sample, boys,
and girls, which indicates the reduction in mathematics anxiety after intervention.
The difference is significant between mean pretest and posttest scores of

mathematics anxiety for the Total sample, boys and girls.

Total pretest and posttest
(M pre =91.519; M pos=81.407; t (54) = -7.692; p<0.01)

Boys pretest and posttest
(M pre = 93.423; M pos=82.231; t (26) = 7.338; p<0.01)

Girls pretest and posttest
(M prc=89.750; M pos=80.643; t (28) = 4.31; p<0.01)

From (fig no.33, fig.no.34. and fig.no.35) the graphical representation used to
compare the difference in the mean scores among two tests- Pretest and posttest of
the Experimental group for the variable mathematics anxiety for total sample, boys
and girls. The X axis of the graph represents the two tests of the variable
mathematics anxiety. The Y axis represents the mean pretest and posttest scores of

the variable mathematics anxiety of the Experimental group for total sample, boys
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and girls. So it can be conclude that the graphical representation of mean pretest and
posttest scores of mathematics anxiety of experimental group shows that there exist
significant difference in the mean pretest and posttest scores of mathematics anxiety
in the experimental group. The mean posttest scores of the experimental group is
lower than the mean pretest score for total sample, boys and girls. Hence the
graphical representation also supports the result of mean difference analysis of
pretest and posttest scores of the variable mathematics anxiety of the Experimental

group for the total sample, boys and girls..

Hence it can be summed up by stating that the Braincompatible learning
strategy is effective in reducing the mathematics anxiety of the coastal area

secondary school students for the Total sample, boys, and girls.

The Existing Method of Teaching is effective in enhancing Problem Solving
Ability of coastal area secondary school students for the Total sample, Boys and

Girls belonging to the Control group.

The mean pretest scores and posttest scores of Problem solving ability of the

control group for the total sample, boys and girls are as follows

Total pretest and posttest
(M pre = 16.296; M pos=17.426; t (54) = 2.824; p<0.01)

Boys pretest and posttest
(M pre = 16.083; M pos=17.000; t (24) = 1.326; p> 0.05)

Girls pretest and posttest
(M pre=16.467; M pos=17.767; t (30) = 2.809; p<0.01)

From the findings, there exists a significant difference in the mean pretest and
posttest scores of problem solving ability of the control group for the total sample

and girls, but there exists no significant difference in the problem solving ability of

boys of coastal area secondary school.
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The mean posttest scores of problem solving ability of coastal area
secondary school students belonging to the experimental group are greater than the
mean pretest scores of problem solving ability of total sample, boys and girls. Hence
Braincompatible learning strategy is effective in enhancing problem solving ability

of coastal area secondary school students.

From (fig. no. 36, fig.n0.37 and fig.no.38), the graphical representation used to
compare the difference in the mean scores among two tests; pretest and posttest of the
Control group for the variable problem solving ability for Total sample, boys and girls;
the X axis of the graph represents the two tests of the variable problem solving
ability..The Y axis represents the mean scores of the two tests; of the variable problem
solving ability of the Control group. so it can be conclude that the graphical
representation of mean pretest and posttest scores of problem solving ability of
Control group shows that there is significant difference in the mean pretest and
posttest scores of problem solving ability in the control group for total sample and
girls. For boys there is no significant difference in the mean pretest and posttest scores
of the variable problem solving ability. Hence the graphical representation also
supports the result of mean difference analysis of pretest and posttest scores of the
variable problem solving ability of the Control group for the total sample, boys and

girls.

The Existing method of Teaching is effective in enhancing the perceptual speed
of coastal area secondary school students for the Total sample, Boys, and Girls

belonging to the control group.

The mean pretest scores and posttest scores of the perceptual speed of the

control group for the total sample, boys and girls are as follows

Total pretest and posttest
(M pre=25.926; M Post=27.185; t (54) =2.959; p<0.01)
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Boys pretest and posttest
(M pre = 25.042; M ps=26.792; t (24) = 2.889; p<0.01)

Girls pretest and posttest
(M pre=26.633; M pos=27.500; t (30) = 1.463; p> 0.05)

From the findings, there exists a significant difference in the mean pretest and
posttest scores of perceptual speed of the control group for the total sample and
boys; but there exists no significant difference in the perceptual speed of girls of

coastal area secondary school.

The mean posttest scores of the perceptual speed of coastal area secondary
school students belonging to the experimental group are greater than the mean
pretest scores of the perceptual speed for the total sample, boys and girls. Hence
Braincompatible learning strategy is effective in enhancing the perceptual speed of

coastal area secondary school students.

From (Fig.no. 39, fig.n0.40 and fig.no.41), the graphical representation used
to compare the difference in the mean scores among two tests; pretest and posttest of
the Control group for the variable perceptual speed for Total sample, boys and girls;
the X axis of the graph represents the two tests of the variable perceptual speed.. The
Y axis represents the mean scores of the two tests; of the variable perceptual speed
of the Control group for total sample, boys and girls. So it can be conclude that the
graphical representation of mean pretest and posttest scores of perceptual speed of
Control group shows that there is significant difference in the mean pretest and
posttest scores of perceptual speed in the control group for total sample and boys but
there is no significant difference in girls for the variable perceptual speed. Hence the
graphical representation also supports the result of mean difference analysis of
pretest and posttest scores of the variable perceptual speed of the Control group for

the total sample, boys and girls.
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The Existing method of Teaching is effective in reducing mathematics anxiety of
coastal area secondary school students for the Total sample, Boys and Girls

belonging to the control group.

The mean pretest scores and posttest scores of mathematics anxiety of the

control group for the total sample, boys and girls are as follows

Total pretest and posttest
(M pre = 88.833; M pos=87.426; t (54) = 1.413; p> 0.05)

Boys pretest and posttest
(M pre = 91.375; M pos=87.917; t (24) = 3.045; p<0.01)

Girls pretest and posttest
(M prc=86.800; M pos=87.033;t (30) = 0.156; p> 0.05)

From the findings, there exists no significant difference in the mean pretest and
posttest scores of mathematics anxiety of the control group for the total sample and
girls; but there exists significant difference in the mathematics anxiety of boys of

coastal area secondary school.

The mean posttest scores of mathematics anxiety of coastal area secondary
school students belonging to the experimental group are lower than the mean pretest
scores of mathematics anxiety of the total sample, boys and girls. Hence
Braincompatible learning strategy is effective in reducing the mathematics anxiety

of coastal area secondary school students.

From (fig. no. 42, fig.n0.43 and fig.no.44), the graphical representation used
to compare the difference in the mean scores among two tests. Pretest and posttest of
the Control group for the variable mathematics anxiety for Total sample, boys and
girls. The X axis of the graph represents the two tests of the variable mathematics
anxiety. The Y axis represents the mean scores of the two tests; of the variable

mathematics anxiety of the Control group for total sample, boys and girls. So it can
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be conclude that the graphical representation of mean pretest and posttest scores of
mathematics anxiety of Control group shows that there exist significant difference in
the mean pretest and posttest scores of mathematics anxiety in the control group for
boys only. But there is no significant difference in the variable mathematics anxiety
for total sample and girls. Hence the graphical representation also supports the result
of mean difference analysis of pretest and posttest scores of the variable

mathematics anxiety of the Control group for the total sample, boys and girls.

Braincompatible learning strategy is more effective than the Existing method of
teaching in enhancing problem solving ability of coastal area secondary school

students for Total sample, Boys and Girls

Test of significance of the difference between mean pretest scores of problem
solving ability belonging to the Experimental and Control groups of coastal area
secondary school students indicate that the difference between the Experimental and
Control groups is not significant for the Total sample, Boys and Girls. Hence the
Experimental and Control groups are similar in their pre-experimental status in

problem solving ability for the Total sample, boys and girls.

Total pretest (M gx;=16.630; M ¢n=16.296; t(108)=0.621; p>0.05)
Boys pretest (M gxp=16.539; M ¢y = 16.083; t(50)=0.513; p>0.05)
Girls pretest (M gxp=16.714; M = 16.467; t (58)=0.376; p>0.05)

The posttest score of problem solving ability belonging to the Experimental group of
coastal area secondary school students is greater than the posttest scores of the
control group of coastal area secondary school students for the Total sample, boys
and girls which indicates the improvement in problem solving ability after
intervention. The difference is significant between mean pretest and posttest scores

of problem solving ability for the Total sample, boys and girls.

Total posttest (M gxp=20.333; M c=17.426; t (108)=4.032; p<0.01)
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Boys posttest (M gxp=19.885; M ¢y = 17.000; t(50)=2.598; p<0.05)
Girls posttest (M gxp=20.750; M ¢ = 17.767; 1(58)=3.621; p<0.01)

The mean gain scores of the Experimental group in problem solving ability is
greater than the Control group for the Total sample, boys and girls. The mean gain
scores indicate the improvement after the intervention for the Experimental and
Control group. There was statistical significance in the mean difference analysis for
the Total sample, boys, and girls. It can be inferred from the effect size calculations
and Cohen’s d that the effect of Braincompatible learning strategy in enhancing the
problem solving ability of coastal area secondary school students is large when
compared to the existing method of teaching for Total sample but the effect is

medium for boys and girls.

Total gain score

(M £xp=3.704; M c=1.130; 1(108)=3.592; p<0.01; d=0.990; Large)

Boys gain score

(M gxp=3.346; M ¢ = 0.917; 1(50)=2.474; p<0.05; d=0.701; Medium)

Girls gain score

(M £xp=4.036; M cin = 1.300; 1(58)=2.621; p<0.05; d=0.681; Medium)

From (fig. no. 54, fig.no.55 and fig.no.56), the graphical representation used to
compare the difference in the mean gain scores among two groups. Experimental and
Control group for the variable problem solving ability for total sample, boys and girls;
the X axis of the graph represents the two groups for the variable problem solving
ability; the Y axis represents the mean gain scores of the variable problem solving
ability of two groups, experimental group and Control group. So it can be conclude
that the graphical representation of the comparison of gain scores of problem solving
ability of the experimental and Control group for total sample, boys and girls shows
that there is significant difference in the mean gain scores of problem solving ability

between the two groups. The mean gain scores of the problem solving ability of the
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Experimental group is compared to higher than the mean gain scores of Control group
for total sample, boys and girls and the effect size is large for total sample and
medium for boys and girls. The graphical representation also supports the result of
mean difference analysis of gain scores of the variable problem solving ability of the

Experimental and control group for total sample, boys and girls.

Braincompatible learning strategy is more effective than the Existing method of
teaching in enhancing the perceptual speed of coastal area secondary school

students for the Total sample, Boys and Girls.

Test of significance of difference between mean pretest scores of perceptual
speed belonging to the Experimental and Control groups of coastal area secondary
school students indicate that the difference between the Experimental and Control
groups is not significant for the Total sample, Boys and Girls. Hence the
Experimental and Control groups are similar in their pre-experimental status in

perceptual speed for the Total sample, boys and girls.

Total pretest (M gp=26.185; M ¢1=25.926; t(108)=0.541; p>0.05)
Boys pretest (M gxp=24.615; M ¢ = 25.042; 1(50)=0.641; p>0.05)

Girls pretest (M gxp=27.643; M ¢ = 26.633; t(58)=1.874; p>0.05)

The posttest score of perceptual speed belonging to the Experimental group of
coastal area secondary school students is greater than the posttest scores of the
control group of coastal area secondary school students for the Total sample, boys
and girls which indicates the improvement in perceptual speed after intervention.
The difference is significant between mean pretest and posttest scores of perceptual

speed for the Total sample, boys and girls.

Total posttest (M gxp=30.963; M (n=27.185; t(108)=6.502; p<0.01)
Boys posttest (M gyp=30.423; M ¢y = 26.792; £(50)=3.942; p<0.01)
Girls posttest (M gxp=31.464; M ¢ = 27.500; t(58)=5.404; p<0.01)
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The mean gain scores of the Experimental group in perceptual speed were greater than
compared to the Control group for the Total sample, boys and girls. The mean gain
scores indicate the improvement after the intervention for the Experimental and
Control group. There was statistical significance in the mean difference analysis for
the Total sample, boys and girls. It can be inferred from the effect size calculations and
Cohen’s d that the effect of Braincompatible learning strategy in enhancing the
perceptual speed of coastal area secondary school students is large when compared to

the existing method of teaching for Total sample, boys and girls.

Total gain score

(M gxp=4.778; M x=1.259; t (108) = 6.412; p<0.01; d=1.153; Large)
Boys gain score

(M Exp=5.808; M ¢y = 1.750; t (50) = 5.187; p<0.01;d=1.464; Large)
Girls gain score

(M gxp=3.821; M ¢ = 0.867; t (58) = 4.051; p<0.01; d=1.072; Large)

From (fig. no. 57, fig.no.58and fig.no.59), the graphical representation used to compare
the difference in the mean gain scores among two groups; Experimental and Control
group for the variable perceptual speed for total sample, boys and girls; the X axis of
the graph represents the two groups for the variable perceptual speed; the Y axis
represents the mean gain scores of the variable perceptual speed of two groups,
experimental group and Control group. So it can be conclude that the graphical
representation of the comparison of gain scores of perceptual speed of the experimental
and Control group for total sample, boys and girls shows that there is significant
difference in the mean gain scores of perceptual speed between the two groups. The
mean gain scores of the perceptual speed of the Experimental group is higher than the
mean gain scores of Control group for total sample, boys and girls and the effect size is
large for total sample, boys and girls. The graphical representation also supports the
result of mean difference analysis of gain scores of the variable perceptual speed of the

Experimental and control group for total sample, boys and girls.
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Braincompatible learning strategy is more effective than the Existing method of
teaching in reducing mathematics anxiety of coastal area secondary school

students for the Total sample, Boys and Girls.

Test of significance of the difference between mean pretest scores of
mathematics anxiety belonging to the Experimental and Control groups of coastal
area secondary school students indicate that the difference between the Experimental
and Control groups is not significant for the Total sample, Boys and Girls. Hence the
Experimental and Control groups are similar in their pre-experimental status in

perceptual speed for the Total sample, boys and girls.

Total pretest (M gxp=91.519; M ¢y = 88.833; t(108)=1.938; p>0.05)
Boys pretest (M gxp=93.423; M ¢ = 91.375; t(50)=1.206; p>0.05)
Girls pretest (M gxp = 89.750; M ¢ = 86.800; t(58)=1.461; p>0.05)

The posttest score of mathematics anxiety belonging to the Experimental group of
coastal area secondary school students is compared to lower than the posttest scores
of the control group of coastal area secondary school students for the Total sample,
boys and girls which indicates the reduction in mathematics anxiety after
intervention. The difference is significant between mean pretest and posttest scores

of mathematics anxiety for the Total sample, boys, and girls.

Total posttest (M gp=81.407; M ¢ = 87.426; t(108)=3.172; p<0.01)
Boys posttest (M gxp=82.231; M ¢ = 87.917; t(50)=2.477; p <0.05)
Girls posttest (M gxp= 80.643; M ¢ = 87.033; t(58)=2.159; p<0.05)

The mean change scores of mathematics anxiety in the Experimental group is lower
than compared to the Control group for the Total sample, boys and girls. The mean
change scores indicate the reduction after the intervention for the Experimental and
Control group. There was statistical significance in the mean difference analysis for
the Total sample, boys and girls. It can be inferred from the effect size calculations

and Cohen’s d that the effect of Braincompatible learning strategy in reducing
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mathematics anxiety of coastal area secondary school students is large when

compared to the existing method of teaching for Total sample, boys and girls.

Total change score

(M gxp=10.111; M ¢ = 1.407; t(108)=5.277; p<0.01; d=1.304; Large)
Boys change score

(M gxp=11.192; M ¢ = 3.458; t(50)=4.014; p <0.01; d=1.144; Large)
Girls change score

(M Exp=9.107; M ¢t = -0.233; t(58)=3.647; p<0.01; d=0.953; Large)

From (fig.no. 60, fig.no.61 and fig.no.62), the graphical representation used to
compare the difference in the mean change scores among two groups; Experimental
and Control group for the variable mathematics anxiety for total sample, boys and
girls. The X axis of the graph represents the two groups for the variable mathematics
anxiety; the Y axis represents the mean change scores of the variable mathematics
anxiety of two groups, experimental group and Control group. so it can be conclude
that the graphical representation of the comparison of change scores of mathematics
anxiety of the experimental and Control group for total sample, boys and girls shows
that there exist significant difference in the mean change scores of mathematics
anxiety between the two groups. The mean change scores of the mathematics
anxiety of the Experimental group is higher than the mean change scores of Control
group. The graphical representation also supports the result of mean difference
analysis of change scores of the variable mathematics anxiety of the Experimental
and control group for total sample, boys and girls and the effect size is large for total

sample, boys and girls..
Analysis of Co-variance (ANCOVA)
Summary of ANCOVA of Problem Solving Ability for Total sample, Boys and Girls

The result of ANCOVA carried out on the dependent variable problem
solving ability by considering pretest problem solving ability, pretest perceptual

speed, pretest mathematics anxiety, nonverbal intelligence, classroom environment,
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socioeconomic status as covariates in the results of Bonferroni’s post Hoc

comparison are summarised in the Table 103

Table 103
ANCOVA Post Hoc Comparison of Problem Solving Ability

Adjusted  Adjusted

. mean mean t- Partlal
Sample Covariate B ) e | value eta
xperimental Contro squared
group group
Pretest problem solving 16 510 20266 17493 2773 0.150
ability
Pretest perceptual speed  17.994 20.309 17.450 2.859 0.146
ot retest mathematics 19.025 20382 17377 3.005 0.153
otal  anxiety
Sample \ryp 18.5111  20.324 17.435 2.888 0.150
CE 18.960 20343 17417 2.926 0.153
SES 18.120 20325 17434 2.891 0.147
Combined effect 18241 20277 17482 2.795 0.154
Pretest problem solving - 5, 19.738  17.159 258 0.136
ability
Pretest perceptual speed  6.643 19.894 16.990 2.904 0.124
Pret.esttmathematlcs 7189  20.003 16.872 3.131 0.143
Boys anxiety
NVI 6.669 19.867  17.019 2.847 0.124
CE 6.577 19.900 16983 2.916 0.123
SES 6.432 19.876  17.009 2.867 0.120
Combined effect 7.052 19.805  17.086 2.719 0.144
Pretest problem solving 15 593 90947 17770 2977 0.189
ability
Pretest perceptual speed  10.429 20.619 17.889 2.731 0.159
Pret.eitmathema“cs 11756 20.705  17.808 2.897 0.176
Girls anXley
NVI 12906 20745  17.772 2.973 0.190
CE 10.190 20590  17.916 2.675 0.156
SES 12966 20752 17765 2.987 0.191
Combined effect 6.085 20358  18.133 2225 0.108




400 EFFECTIVENESS OF BRAINCOMPATIBLE LEARNING STRATEGY ON SELECT VARIABLES

From Table no.103, it is clear from the table that all the ‘F’ values obtained for
the effect of Braincompatible learning strategy after Controlling the individual
and combined effects of the five covariates show a significant difference between
the experimental and control groups and the respective ‘t’ values of adjusted
means of problem solving ability where statistically significant for total sample,
Boys and Girls; More over in all the cases greater adjusted mean scores of
problem solving ability where associated with the experimental group. It shows
that Braincompatible learning strategy is more effective than the Existing method
of teaching in enhancing the problem solving ability of total sample, boys and

girls.

Summary of ANCOVA of Perceptual Speed for Total sample, Boys and Girls

The result of ANCOVA carried out on the dependent variable perceptual
speed by considering the pretest problem solving ability, pretest perceptual speed,
pretest mathematics anxiety, nonverbal intelligence, classroom environment,
socioeconomic status as covariates in the results of Bonferroni’s post Hoc

comparison are summarised in the Table 104.
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Adjusted

Adjusted

) mean mean t- Partial
Sample Covariate F ] alue eta
Experimental ~Control ~ value quared
group group
Pretest problem solving ) o2 30 946 27182 3784 0.285
ability
Pretest perceptual speed ~ 49.919 30.888 27.260 3.628 0.322
Pretest mathematics 42853 31011 27137 3.874 0290
Total  anxiety
Sample Ny 42.839 30.970 27.178 3.791 0.290
CE 42034  30.965 27183 3.782 0.286
SES 42032 30.968 27180 3.787 0.286
Combined effect 46.096  30.882 27266 3.616 0316
Pretestproblemsolving 15 -/0 30447 26765 3.682 0251
ability
Pretest perceptual speed ~ 25.876 30.580 26.622 3959 0.355
Pretest mathematics 14202 30385 26833 3552 0232
anxiety
Boys
NVI 15656  30.433 26780  3.653  0.250
CE 13.720 30328 26894 3434 0226
SES 15306  30.439 26774  3.666 0246
Combined effect 20.123  30.405 26812  3.593 0325
Pretest problem solving ¢ /70 3 453 27511 3942 0341
ability
Pretest perceptual speed ~ 23.768 31.198 27.749  3.449 0.302
Pretest mathematics 30385 31543 27427 4116 0356
. anxiety
Girls
NVI 20512 31471 27493 3978 0.349
CE 25782 31.409 27552  3.857 0319
SES 28.686  31.464 27501  3.963 0343
Combined effect 18766 31.149 27794 3356 0273
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From table no104; it is clear from the table that all the ‘F’ values obtained for the
effect of Braincompatible learning strategy after Controlling the individual and
combined effects of the five covariates show significant differences between the
experimental and control groups and the respective ‘t” values of adjusted means of
perceptual speed where statistically significant for total sample and Boys and Girls.
Moreover, in all the cases, greater adjusted mean scores of perceptual speed were
associated with the experimental group. It shows that Braincompatible learning
strategy is more effective than the existing method of teaching in enhancing

perceptual speed for the total sample, boys and girls.

Summary of ANCOVA of Mathematics Anxiety for Total sample, Boys and Girls

The result of ANCOVA carried out on the dependent variable mathematics
anxiety by considering the pretest problem solving ability, pretest perceptual speed,
pretest mathematics anxiety, nonverbal intelligence, classroom environment,
socioeconomic status as covariates in the results of Bonferroni’s post Hoc

comparison are summarised in the Table 105.
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Table 105
ANCOVA Post Hoc Comparison of Mathematics Anxiety

Adjusted Adjusted

) mean mean Partial
Sample Covariate F ) | I t-value eta
Experimental  Contro squared
group group
Pretest problem 10.252 81.366 87.467 -6.101 0.089
solving ability
Pretest perceptual 10.168 81.378 87.455 -6.077 0.088
speed
Total  Pretest mathematics 23.601 80.428 88.405 -7.977 0.184
Sample anxiety
NVI 11.396 81.353 87.480 -6.127 0.098
CE 9.998 81.403 87.430 -6.028 0.087
SES 9.717 81.456 87.378  -5.922 0.085
Combined effect 26.511 80.285 88.548  -8.263 0.210
Pretest problem 6.435 82.154 88.000 5.846 0.120
solving ability
Pretest perceptual 5.622 82.341 87.797  5.455 0.107
speed
Pretest mathematics 14.082 81.474 88.737  7.263 0.231
Boys  anxiety
NVI 6.027 82.226 87.922  5.695 0.114
CE 5.065 82.463 87.666  5.203 0.097
SES 5.868 82.243 87.904 5.661 0.111
Combined effect 13.131 81.404 88.813  7.409 0.238
Pretest problem 4.618 80.626 87.049  6.423 0.077
solving ability
Pretest perceptual 4.868 80.444 87.219 6.776 0.081
speed
Pretest mathematics 11.188 79.469 88.129  8.661 0.169
Girls  anxiety
NVI 6.476 80.546 87.124  6.579 0.105
CE 3.524 80.985 86.714  5.729 0.060
SES 4.728 80.628 87.047 6.419 0.079

Combined effect 10.383 79.465 88.132  8.667 0.172




404 EFFECTIVENESS OF BRAINCOMPATIBLE LEARNING STRATEGY ON SELECT VARIABLES

From table no.105; It is clear from the table that all the ‘F’ values obtained for the
effect of Braincompatible learning strategy after Controlling the individual and
combined effects of the five covariates show significant differences between the
experimental and control groups and the respective ‘t” values of adjusted means of
mathematics anxiety were statistically significant for total sample, Boys and Girls.
In all the cases low adjusted mean scores of mathematics anxiety were associated
with the experimental group. It shows that Braincompatible learning strategy is more
effective than the existing method of teaching in reducing mathematics anxiety for

the total sample, boys and girls.

From the findings of the result of the Analysis of Covariance, it can be
inferred that Braincompatible learning strategy is more effective than the existing
method of teaching in enhancing problem solving ability, perceptual speed and
reducing mathematics anxiety of coastal area secondary school students for Total

sample, Boys and Girls.
Tenability of Hypotheses

The tenability of the hypotheses formulated for the present study based on

the major findings of the study

e The first hypothesis states that there will be significant differences in the
mean scores of problem solving ability and its subcomponents between the

coastal area and non-coastal area secondary school students.

The findings of the study revealed that, statistically significant
difference was found in the mean scores of problem solving ability and its
five subcomponents (sensing the problem, collect and classify data, analysis,
Evaluation and generalization) between the coastal area and non-coastal area
secondary school students. Therefore the first hypothesis is fully

substantiated
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The second hypothesis states that there will be significant differences in the
mean scores of Perceptual speed and its subcomponents between the coastal

area and non-coastal area secondary school students.

The findings of the study revealed that statistically significant
difference was found in themean scores of perceptual speed and its sub
components (Number comparison, geometrical shape comparison, symbol
comparison and basic arithmetic operations) between the coastal area and
noncoastal area secondary school students. Therefore the second hypothesis

is fully substantiated

The Third hypothesis states that there will be a significant differences in the
mean scores of mathematics anxiety and its subcomponents between the

coastal area and non-coastal area secondary school students.

The findings of the study revealed that, statistically significant difference
was found in the mean scores of mathematics anxiety and its subcomponents.
(Topic related anxiety, concern about learning mathematics, resolving
problems in mathematics and class room performance anxiety) between
coastal area and non coastal area secondary school students. Therefore the

third hypothesis is fully substantiated

The fourth hypothesis states that there will be no significant difference in the
mean pretest scores of the Problem Solving Ability of the experimental group

and control group for Total sample, Boys and Girls.

The result revealed that statistically significant difference was not
found in the mean Pretest scores of the problem solving ability between the
experimental and control groups for Total sample, Boys and Girls. Therefore

the fourth hypothesis is fully substantiated.
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The fifth hypothesis states that there will be no significant difference in the
mean pretest scores of Perceptual Speed of the experimental group and

control group for Total sample, Boys and Girls

The result revealed that statistically significant difference was not
found in the mean Pretest scores of the perceptual speed between the
Experimental and Control groups for the Total sample, Boys and Girls.

Therefore the fifth hypothesis is fully substantiated.

The sixth hypothesis states that there will be no significant difference in the
mean pretest scores of Mathematics Anxiety of the experimental group and

control group for Total sample, Boys and Girls.

The result revealed that statistically significant difference was not
found in the mean Pretest scores of mathematics anxiety between the
Experimental and Control groups for the Total sample, boys and girls.

Therefore the sixth hypothesis is fully substantiated.

The seventh hypothesis states that there will be significant difference in the
mean pretest and posttest scores of Problem solving ability of the

experimental group for Total sample, Boys and Girls.

The result revealed that statistically significant difference was found
in the mean pretest and posttest scores of problem solving ability of the
Experimental group for Total sample, Boys and girls. Therefore the seventh

hypothesis is fully substantiated.

The eighth hypothesis states that there will be significant difference in the
mean pretest and posttest scores of Perceptual Speed of the experimental

group for Total sample, Boys and Girls.

The result revealed that statistically significant difference was found

in the mean pretest and posttest scores of perceptual speed of the
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Experimental group for Total sample, Boys and girls. Therefore the Eighth

hypothesis is fully substantiated.

The nineth hypothesis states that there will be significant difference in the
mean pretest and posttest scores of Mathematics anxiety of the experimental

group for Total sample, Boys and Girls.

The result revealed that statistically significant difference was found
in the mean pretest and posttest scores of Mathematics anxiety of the
Experimental group for Total sample, Boys and girls. Therefore the Ninth

hypothesis is fully substantiated.

The tenth hypothesis states that there will be significant difference in the
mean pretest and posttest scores of Problem solving ability of the control

group for Total sample, Boys and Girls.

The result revealed that statistically significant difference was found
in the mean pretest and posttest scores for total sample and girls but there
exist no significant difference in the boys. Therefore the tenth hypothesis

for total sample and girls are substantiated and for boys is rejected

The eleventh hypothesis states that there will be significant difference in the
mean pretest and posttest scores of Perceptual Speed of the control group for

Total sample, Boys and Girls

The result revealed that statistically significant difference was found
in the mean pretest and posttest scores for total sample and boys but there
exist no significance difference in the girls. Therefore the Eleventh
hypothesis for total sample and boys are substantiated and for girls is

rejected.
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The twelfth hypothesis states that there will be significant difference in the
mean pretest and posttest scores of Mathematics anxiety of the control group

for Total sample, Boys and Girls.

The result revealed that statistically significant difference was found
in the mean pretest and posttest scores of boys but there exist no significance
difference for the total sample and girls. Therefore the Twelfth hypothesis

for boys is substantiated and for total sample and girls are rejected.

The thirteenth hypothesis states that there will be significant difference in the
mean posttest scores of Problem solving ability of the experimental group and

control group for Total sample, Boys and Girls.

The result revealed that statistically significant difference was found
in the mean posttest scores of problem solving ability of the Experimental and
Control groups for Total sample, Boys and girls. Therefore the thirteenth

hypothesis is fully substantiated.

The fourteenth hypothesis states that there will be significant difference in the
mean posttest scores of Perceptual Speed of the experimental group and

control group for Total sample, Boys and girls.

The result revealed that statistically significant difference was found
in the mean posttest scores of perceptual speed of the Experimental and
Control groups for Total sample, Boys and girls. Therefore the fourteenth

hypothesis is fully substantiated.

The fifteenth hypothesis states that there will be significant difference in the
mean posttest scores of Mathematics anxiety of experimental group and

control group for Total sample, Boys and girls.

The result revealed that statistically significant difference was found

in the mean posttest scores of mathematics anxiety of the Experimental and



S 1y, G '/‘J:(g‘@a/w/ sians 409

Control groups for Total sample, Boys and girls. Therefore the fifteenth

hypothesis is fully substantiated.

The sixteenth hypothesis states that there will be significant difference in the
mean gain scores of problem solving ability of the experimental group and

control group for Total sample, Boys and girls.

The result revealed that statistically significant difference was found
in mean gain scores of problem solving ability of the Experimental and
Control groups for Total sample, Boys and girls. Therefore the sixteenth

hypothesis is fully substantiated.

The seventeenth hypothesis states that there will be significant difference in
the mean gain scores of experimental group and control group on Perceptual

Speed for Total sample, Boys and girls.

The result revealed that statistically significant difference was found
in the mean gain scores of perceptual speed of the Experimental and Control
groups for Total sample, Boys and girls. Therefore the seventeenth

hypothesis is fully substantiated.

The eighteenth hypothesis states that there will be significant difference in the
mean change scores of experimental group and control group on Mathematics

Anxiety for Total sample, Boys and girls.

The result revealed that statistically significant difference was found
in the mean change scores of mathematics anxiety of the Experimental and
Control groups for Total sample, Boys and girls. Therefore the Eighteenth

hypothesis is fully substantiated.

The nineteenth hypothesis states that there will be significant difference in the

adjusted mean scores of Problem solving ability between the Experimental
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and control groups by considering Pretest Perceptual Speed, Pretest
Mathematics Anxiety, Non verbal Intelligence, Class Room Environment and

Socio-Economic Status as covariates for Total sample, Boys and girls

Statistically significant difference was found in the adjusted mean
scores of problem solving ability of the Experimental and Control groups
after controlling the individual as well as combined effect of the covariates
Pretest problem solving ability, Pretest perceptual speed, Pretest Mathematics
anxiety, Non-Verbal Intelligence, Classroom Environment and Socio-
Economic Status for Total sample, Boys and girls. Therefore the Nineteenth

hypothesis is fully substantiated.

e The twentieth hypothesis states that there will be significant difference in the
adjusted mean scores of Perceptual Speed between the Experimental and
control groups by considering Pretest Problem solving ability, , Pretest
Mathematics Anxiety, Non verbal Intelligence, Class Room Environment and

Socio-Economic Status as covariates for Total sample, Boys and girls

Statistically significant difference was found in the adjusted mean
scores of the perceptual speed of the Experimental and Control groups after
controlling the individual as well as the combined effect of the covariates
Pretest Problem solving ability, Pretest Perceptual Speed, Pretest
Mathematics anxiety, Non-Verbal Intelligence, Classroom Environment and
Socio-Economic Status for Total sample, Boys and girls. Therefore the

twentieth hypothesis is fully substantiated.

e The twenty first hypothesis states that There will be significant difference in
the adjusted mean scores of Mathematics Anxiety between the Experimental
and control groups by considering Pretest problem-solving ability, Pretest
Perceptual Speed, Nonverbal Intelligence, classroom environment and Socio-

Economic Status as covariates for Total sample, Boys and Girls.
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Statistically significant difference was found in the adjusted mean
scores of mathematics anxiety of the Experimental and Control groups after
controlling the individual as well as the combined effect of the covariates
Pretest Problem solving ability, Pretest Perceptual Speed, Pretest Mathematics
anxiety, Non-Verbal Intelligence, Classroom Environment and Socio-
Economic Status for Total sample, Boys and girls. Therefore the twenty first

hypothesis is fully substantiated.
Conclusion

In the detailed analysis based on the objectives of the present study, the
investigator reached some conclusions. The investigation of the mathematics
performance of students in problem solving ability, perceptual speed and
mathematics anxiety compared to the students in the coastal area and non-coastal
area secondary school revealed that There exists significant difference in the
performance of the coastal area and non-coastal area secondary school students in
terms of problem solving ability, perceptual speed and mathematics anxiety. From
the findings, it was revealed that students from the coastal area secondary school
demonstrate significantly lower performance in problem solving ability and
perceptual speed in mathematics and show higher mathematics anxiety compared to

the students from the non-coastal area secondary school.

The detailed investigation of the prevailing system of instructional methods
and strategies for teaching mathematics to secondary school students reveals that the
teachers are aware of most of the instructional methods and strategies in teaching
mathematics at the secondary level and they are using some of the methods and
strategies in their mathematics class. However, there are some instructional
strategies which are rarely used by the mathematics teachers. The mathematics
teachers have identified and aware of the different constraints faced by them while
implementing new methods and strategies in their mathematics class and they give

some suggestive measures to overcome the constraints.
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The main objective of the study is to check the effectiveness of
Braincompatible learning strategy in enhancing problem solving ability, perceptual
speed and in reducing mathematics anxiety of coastal area secondary school
students. The major conclusions derived from the study after the analysis and

summarisation are listed below.

The problem solving ability of students taught through the instructional
strategy based on Braincompatible learning strategy is significantly higher than that
of those taught through the Existing method of teaching for the Total sample and
Subsamples based on gender. So it can be concluded that the Braincompatible
learning strategy was more effective in enhancing problem solving ability of the
coastal area secondary school students than the existing method of teaching

irrespective of gender.

The perceptual speed of students taught through the instructional strategy
based on Braincompatible learning strategy is significantly higher than that of those
taught through the Existing method of teaching for the Total sample and Subsamples
based on gender. So, it can be concluded that the Braincompatible learning strategy
was more effective in enhancing the perceptual speed of the coastal area secondary

school students than the Existing method of teaching irrespective of gender.

The mathematics anxiety of students taught through the instructional strategy
based on Braincompatible learning strategy is significantly lower than that of those
taught through the Existing method of teaching for the Total sample, boys and girls.
So, it can be concluded that the Braincompatible learning strategy was effective in
reducing mathematics anxiety of the coastal area secondary school students than the

Existing method of teaching for Total sample, boys and girls.

The conclusion that can be derived from both qualitative and quantitative
analysis of the present study is that the Braincompatible learning strategy is effective

in enhancing the problem solving ability, perceptual speed and in reducing the
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mathematics anxiety for Total samples and Subsamples based on gender of the

coastal area secondary school students.
Limitations of the Study

e The preliminary survey of secondary school students from coastal areas and

non-coastal areas was conducted in only one district of the state.

e The preliminary survey of secondary school mathematics teachers was
conducted in only one district of the state with a sample of thirty secondary

school mathematics teachers.

e Only Eighth standard students from coastal area government and aided
schools were considered as the sample for the experimental study and did not

considered secondary school students from Fisheries school.

e The study was delimited to three chapters in the standard VIII mathematics

textbook; polygons, ratio, and area of quadrilaterals.

e The generalization of the findings was limited to coastal area secondary

school students in the state of Kerala.
Suggestions for Further Research

e The survey of the comparison of coastal area and non-coastal area secondary
school students is confined to only one district and can be extended to other

districts also.

e The survey study can be extended to compare with government secondary
schools in coastal areas and government fisheries secondary schools in

Kerala.

e In-depth and detailed survey studies can be conducted to find out the
constraints faced by teachers in instruction of secondary-level mathematics

and how to overcome the constraints faced by them.
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The study can be replicated with different experimental designs and various

receptive skills.

The study can be replicated with other classes of primary, secondary, higher

secondary, and college-level

The study can be extended to other disciplines and the secondary schools

affiliated with CBSE and ICSE.

The study can be extended to teacher education levels among student

teachers or teacher educators.

The independent effect of other covariates can be investigated further on the

mathematics anxiety.

A longitudinal study on the effectiveness of Braincompatible learning can be

conducted.



Chapter 6

RECOMMENDATIONS







RECOMMENDATIONS

Every nation's educational system strives to change every member of its
populace. The only way to bring about transformation is to use an educational
system to intentionally organize acts that bring out and develop each person's innate
potential. Numerous studies and developments have placed teaching and learning on
the path of change. Child-centered educational strategies are gaining increased
attention from educators, experts and curriculum developers. To further support the
students' learning, we have refined our teaching methods. Nowadays, the majority of
educational research focuses on innovative approaches to teaching and learning that
raise students' academic success and performance. Every learner is unique in terms
of their physical and mental characteristics, and each has their preferred method of

learning. It is common knowledge that learning is a psychological process.

Living on the coast offers a distinct social experience. Their way of living
has changed as a result of the issues they are dealing with. The educational decline
of students at the high school in the coastal area is a major issue. This puts them
backward in a state of economic, political, cultural, etc. The majority of students
who attend secondary schools in the coastal region feel that mathematics is a very
difficult subject to learn but Mathematics is one of the most fundamental and
challenging subjects to acquire because it is a subject that every student should need
in their everyday lives as well as in their future. In addition to students physically
participating in the class, it is critical to engage students' thoughts and ideas in the
teaching-learning process to increase the quality of mathematics education.

Teaching methods must consider student developmental requirements.

In the classroom, teaching and learning that take into account the demands

and developmental principles of the human brain are implemented through the use
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of Brain Compatible methods for teaching and learning. The present study is an
attempt to compare the effectiveness of instructional strategy based on Brain
Compatible learning over the Existing method of teaching in terms of problem
solving ability, perceptual speed and mathematics anxiety among coastal area
secondary school standard VIII students. Based on the findings of the study the
investigator proposed some recommendations. The educational implications of the

study merged with the recommendations are presented in the following section.

General Recommendation based on the Preliminary Survey on Problem
Solving Ability, Perceptual Speed and Mathematics Anxiety of Secondary

School Students

e The preliminary survey of secondary school students revealed that there exists a
significant difference in problem solving ability and perceptual speed in
mathematics between the coastal area and non-coastal area Secondary school
students. Secondary school students in non-coastal areas show higher performance
compared to the coastal areas students. These findings of the study implied the
necessity of using different teaching-learning strategies for better performance in

mathematics of secondary school students, especially in the coastal area

e The study revealed that despite all curricular reforms or revisions, still there
remains anxiety among students toward mathematics. This emphasizes the need
to create a learning environment where the students can learn mathematics

without fear or tension.

General Recommendations based on the Preliminary Survey of Secondary

School Mathematics Teachers

e The major constraints raised by the mathematics teachers of secondary school

are the lack of basic mathematical skills and competencies among students. So



it is necessary to provide some bridge courses for the basics of mathematics to
secondary school students at the beginning of each academic year will help to

improve their mathematical skills and competency.

e The other constraints faced by the mathematics teachers of secondary school are
the lack of attention, interest, and patience of students. To improve their
attention, interest and patience teachers need to implement suitable methods and
strategies for teaching mathematics based on the difficulty of the content.The
Brain Compatible learning strategy can be applied as an effective strategy for
improving students' interest and participation and developing basic

mathematical skills and competencies at the secondary level.
Recommendations based on Experimental Study
For Classroom

e The positive effect of the Brain Compatible learning approach over the
Existing method of instructional practices among coastal area secondary

school students is shown in this study.

e Brain compatible learning strategy is a useful strategy for enhancing the

performance of coastal area students in mathematics

e Brain Compatible learning strategy provides chunks of information, by
dividing complicated mathematics topics in to manageable, smaller chunks
to help coastal area students to understand the mathematical content easily

and effectively.

e Brain Compatible learning strategy provides a threat-free ambiance for
learners creating a more friendly atmosphere among coastal area students

and teachers.
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Coastal area students actively participate in classroom activities either as
group leaders, performers or learners. Thus, by implementing Brain
Compatible learning strategy, we can reduce mathematics anxiety among
secondary school students in coastal areas. This may lead to reduce the

dropout rate of students due to anxiety toward mathematics

Perceptual speed in mathematics is very essential for learners in the
classroom to understand the mathematics contents effectively. The sensory
preferences in Brain Compatible learning strategy will help to improve the
perceptual speed in mathematics of coastal area secondary school students.
Perceptual speed in mathematics is very essential for learners in the

classroom to understand the mathematics contents Fastly and effectively.

Brain Compatible learning provides freedom to the students to see one
context from multiple perspectives without any restriction; each student
enjoys the freedom to use their intellect as their will and ability. It creates
curiosity among the learners and each student enjoys the freedom to use their
intellect as their will and ability helpful in motivating students to bring new
ideas of learning mathematics and it will encourage a positive attitude

towards learning mathematics.

The problem solving ability in mathematics is very essential for learning
mathematics and mathematical problem solving is an ongoing technique
used throughout one’s lifetime. Brain Compatible learning helps to improve
the problem solving ability among coastal area students, which will enhance
their higher-order thinking and it will help them to solve problems that they

are facing in their real-life situations.

Brain compatible learning strategy provides physical activities in the

classroom. Coastal area secondary school students are more interested in



doing physical activities these activities help the learners be more active

throughout the teaching-learning process in the classroom.

The study also revealed that Brain compatible learning strategy has
significant advantage over the Existing method of teaching irrespective of
gender in teaching mathematics to coastal area secondary school students. As
we all know mathematics is a very difficult subject for most students so it
can be said that by implementing Brain Compatible learning strategy we can
enhance the mathematical abilities and reduce mathematics anxiety of

coastal area secondary school students.

For Policymakers

The present study can be utilized while framing government policies for

enhancing educational practices in general and mathematics in particular.

The study can be taken as a basis for making policies on the institutional or
government level in resolving the constraints in teaching and learning

difficult mathematics topics among coastal area secondary school students.

Brain compatible learning strategy can be used as the most effective method

for the differently abled or children with special needs.

For Teachers and Teacher Educators

The prospective teachers at all levels may be oriented with the Brain
Compatible learning strategy so that they can use it during their practice

teaching as well as when they are enrolled as teachers in the institutions.

Brain Compatible learning strategy can be incorporated as an essential input
in the various Inservice programs of teachers. Training can be given to
mathematics teachers on how to use Brain Compatible learning strategies in

their classrooms for better learning outcomes.
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Other Recommendations

e Brain Compatible learning strategy is one of the most effective approaches
for students to enhance problem solving ability and perceptual speed in
mathematics which will help to improve their mathematics ability at higher

levels of education.

e As we all know we are following the same syllabus and curriculum for all
students who are studying under the state government schools. While
preparing the syllabus and curriculum for secondary school students it will

be better, if we consider the capability of coastal area students.
Conclusion

The primary issue that coastal secondary schools deal with educational
backwardness. Children living in coastal areas confront several issues from their
communities that prevent them from receiving a good education. Although they will
enrol in classes, they are unable to attend them effectively. Students' poor
mathematics performance rises as a result of this circumstance. Innovative teaching-
learning techniques must be implemented in secondary schools in the coastal region
to achieve this. Since most students in coastal areas find mathematics to be one of
the more challenging topics, we must use effective teaching and learning tactics
while instructing math classes. The present study shows the positive impact of Brain
Compatible learning strategy in enhancing problem solving ability, perceptual speed
and reducing mathematics anxiety among secondary school students in the coastal
area. An environment of friendliness between students and instructors is fostered via
Brain Compatible learning practices. Thus by applying Brain Compatible learning

technique, we can increase the quality of mathematics instruction in coastal areas.
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23. al@OWIE3, M0BU8 WAUREMOCTLAUCTIGEI o(g:ﬂgg:pg”, a{l(@aIM, Ba]® ag)aD
man afllconamlene aondlay allzjodmble:as aqu)ailaflee)m oneam?

I
avh
N

63a]M

a) F b) H c)J d) L

2l(@®O21M 20q{lza 05



24. @099 ®aVIBIEN)AM TV ISIENINOOMINM aBQaljo MHSIT AUOYAN AVo6Y
aB©?

49 51
24 25 26
a) 100 b) 49 c) 51 d) 25
25. A A ABC 0)6s al0q|80] ag)(®?

g

~
B 2cm 4 cm ¢
a) 21 cm? b) 31 cm’ c) 41 cm’ d) 51 cm?

26. @2]M DEa]OUd 40 AIVIVI0 ABM 5 AUVAV0 (DWAME. DHM 40 AUDAVIB)
GMIOUd mgﬂ;@c@ QAU af)(®?

a) 80 b) 75 c) 85 d) 70
27. lmac@ aileivn(@®?
a) 1 b) 0 c) 10 d)2
28. @Gl 2 l(@OMIT3 X 6W Allele(@®?
120° o~
/
a) 60" b) 120° c) 80’ d) 180°

29. AV lm@)o GAVOMW)o BB} @) 3:2 af)AN  @ROVOENITWEDIE3 Al 2Ga]oud
aIMes) 480 @Yal BHISl. YOS )@ 0}al@I6M AI®]20)?

a) 800 b) 600 c) 500 d) 400

30. ealloyes afls eowiadeal equearmlcadmlany 90km @esHeeIoem. 8 aemlss
a51IB@IN 006 |S)AN &0B 9.300 HOWIGIEAI EGARUDIHLICIWOGEl QlenE]

B15)BHWBB). 2110)6BB1VO af)(@ km cUNODIG &0d TLEIG]E6MOo?
a) 60 b) 50 c) 70 d) 80

31. 1®)ailod aleMeq|SIVIGE 110 0)alWENE ol QIOEEBOM 15 0)alHWS)O). 10
0P8 Gal® gl dlajo AIAM 5 O)al aflenBlo ealglofleilg). MEajowd ealg]
D@3 ag)(® 0)al)eNE?

a) 100 b) 90 c) 75 d) 25



32.

33.

34.

35.

36.

37.

38.

39.

40.

2fll@O™I@3 PQaljo RS @o quaoameaoem LPTQ=?

P Q
a) 80° b) 60° c) 40° d) 100°
B0} H)BOBIG3 ®IA0ayHOUd Ailgleom) MITIHN)MM). alOHMODIW B1SHe) 50
SHHUTEMOHQOM a)Hogleiloymm). 80} 20T 80) HISl arfl®o MOANEa]oud
830} HBloe @soleo®OV]. 80} ®o00We8 MO)BISH80V]  EaldaloyaM
GaloUd B0} MO0 MNIIASIVWIV] MIVOOW(®? HISIOW®?

a) 3,4 b) 3,5 c) 5,7 d)7,9

GOTV ©)S6EBIWEQ|0U8 38 B8 MBOWOYAM). @RG3alo HOAUB;] 5 B)S1dud
3)S] af) O] H)02)) HS1EOMEAOUB 3 HYISIHUWB eMI® HMflOG CVINOBIM)
CaldWl. Dea]oud %omﬂ«% )@ GalD)ens?

a) 40 b) 30 c) 35 d) 45

0l® 210S)aleWOUIla] 80) QYOO &HOBUGNIBUIGE MIdeK]la)). 0D QIO
ooloel 830) QIOIVOMIO EMEQEBRUY AyOMOB]oL!l 26QO0) NIl
coHlafl2)Ga|o0d OlwBH) HISIW CHIMNB aB@O6T?

a) @566 b) MHMEH06M C) 6NIYaO®GB06TTD d) smalwwom)ael
B0} Ha]AISHHO0M 2500 O)al HHISIOM) AIEEIW aN0M 40% aflel aIdEUlqfla]
15% 19101 ©305)0m) AlG3EN)aN). @R af)(@ 0)aldeoem QledHe)mM® ?

a) 2975 b) 2900 c) 3500 d) 3000

eNI0LN 25000 @)l ENIOBIM3 MGBHallay). 6NI08B; 15% MIOBSILIM aleflvo @em
BDOBN)aIN®. 2 QABaHo HFID) )@ O)al alellvd eIElen)o?

a) 7500 b) 7000 c) 5000 d) 6000

80) QleMIBWI@MHN) GaldVWAI §alLINN® 5200 O)al @AMV Arl®lay).
806000)OMABEN0 1300 0)alOBIS)OM). af)(@ Gal®O6M TV LIOMIGE DENBOW]
Q)M ®?

a) 4 b) 3 c)2 d)5S

GBOUDW)ENBIHHOM, 6 &le[Po @RAILE 2 &leNo YAV af)aNIEM) BHEMEs). 9
SlePo @ROIOWSIOMIM af)(@ HleMo VLI ag)S)BHEMMo.

a) 1 b) 2 c)3 d) 4

830} ®laenEl 36 &l.al/aemlend CUNO®ITE TVemIdlen)am). 3 Alalg)ee:0ms
0D ®IAenE]l af)(@ B)0o MVERIGIBHN)O.

a) 1800 »’19ad b) 1200 219ad c) 1400 2’19d d) 1600 @1QA@



Appendix II

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

TEST OF PROBLEM SOLVING ABILITY IN MATHEMATICS
(DRAFT-English Version)

Dr. (Prof.) P.K. Aruna Lisheetha. P.V.
Supervising Teacher Research Scholar
Instructions

This test consists of 40 questions. Each question contains answers in four
options a, b , ¢, d. Read each question carefully find out the right answer and
mark your answer in the response sheet given to you with an x mark. Your answers
will be kept confidential and will be used only for research purposes.

1. Rajan bought a bunch of bananas after removing the 7 damaged bananas
from the bunch there are 46 bananas left. Totally how many bananas were
there in that bunch?

a) 50 b) 51 ¢) 52 d) 53

2. A quadrilateral with opposite sides parallel is known as?

a) Parallelogram b) triangle ) pentagon d) hexagon
3. RANGE Can be written as ‘12345°. Then how to write the word ‘ANGER’?
a) 23451 b) 14352 ¢)23154 d) 12453
4. 9,18, 27, 36,......... Find out the next number in this number series?
a) 45 b) 55 c) 65 d) 75
5. X Find the sum of the interior angle of A XYZ?
Y Y
a) 90’ b) 180°  ¢)60° d) 360°
6. 3*=9 then find out 3*"
a) 3 b) 6 c) 9 d) 12
T+T+7+7 _

(5+5+5)+5



a) 4 b) 2 )6 d) 5
8. E,JLO, T, ............ find the next letter in this series?
a)U b X )Y d W
9. If Reena got five more marks in the exam her total score in mathematics
will be 100. Find how much she scored in her mathematics exam?
a) 95  b)96 ¢) 95 d) 98

10. In the given figure AB and CD are parallel then find  out

the measure of ZE

a) 50 b) 60 c) 70 d) 80
6 7
g 010 ?
10* x10°
a) 10* b) 10° ¢) 10° d) 10’

12. Write the expression in an algebraic form of addition of double of two

numbers?
a) x+ty b)2x+2y c¢) 2xty d)x +2y
13. How many times of 2'° is 2''?
a) 2-times b) 3-times c) 4-times d) 5-times

14. Five people take 28 days to complete a work how many days will take 20
people to complete the same work?

a)7 b) 8 ¢)9 d) 10
15. Find out the perimeter of a polygon whose sides are given?
4cm
lcm
lcm
8cm
5cm,
3cm

a) 22 cm b) 23 cm ) 24 cm d) 25 cm



16.

17.

18.

19.

20.

21.

22.

23.

A rectangular field with a 30-meter length and 10-meter width. Inside the
field, there is a triangle-shaped portion for a banana plantation. Find the
perimeter of this triangle-shaped portion of the field?

20m %
g
=
16 m

a) 100 b) 200 c) 300d) 400
A triangle with three sides are same is known as .........................
a) Triangle b) equilateral triangle c) Isosceles triangle  d) parallelogram
56X51x =5%thel’lxz ............ ?
a) 16 b) 15 )6 d)5
If 120 women and 140 men have participated in a conference. find the ratio
of the number of men and women?
a) 11: 12 b)12:14  ¢)13:15  d)15:17
By dividing the profit of selling the vegetables, Jose got 1500 rupees Find

out the total profit of the vegetable selling?
a) 6000 b) 7000 ¢) 8000 d) 9000

(+) indicates division, (-) indicates Multiplication, (x) indicate addition, (/)
indicate subtraction. Then find out 30 + 20 + 2 x 5-7 F{X?

a) 40 b) 70 ¢) 55 d) 53
Find out the difference in the place value and face value of five in 56237
a) 4995 b) 4599 ¢) 5499 d) 9459

Which letter shows the children who participated in all the items in the school
festival?

Drawing Mappila Song

A
avA
NG,

Oppana
a) F b) H c)J dL



24. Which number will come at the top of the given number pyramid?

| a9 51 |
24 25 26
a) 100 b) 49 ¢) 51 d) 25
25. A Find the area of A ABC?
5
~
B 2cm 4cm ¢
a) 21 cm? b) 31 cm? c) 41 cm? d) 51 cm?

26. The present age of the father is 40 years old and the son is 5 years old. When
the age of son becomes 40 years old then the age of the father will be?

a) 80 b) 75 c) 85 d) 70
27. Find the value of 1'%?
a) l b) 0 ¢c) 10 d)2
28. Find the value of X in the given figure?
120° 7,
60
X
a) 60" b) 120°) 80" d) 180°

29. Seena and Sona divided their money in a ratio of 3: 2. By dividing the
money Seena got 480 rupees. Find the total amount they divided?

2) 800 b) 600 ¢) 500 d) 400

30. Ravi’s House is 90 kilometers away from the railway station. To reach the
railway station at 9:30 am Ravi wants to start his journey from his house at 8
am. Find the speed taken by his car to travel from home to the railway
station?

a)60  b)50 ¢) 70 d) 80



31.

32.

33.

34.

35.

36.

37.

38.

Neethu has X110 in her purse to buy a pen she takes I15 and spends 10
rupees and keeps the balance of money in her purse. Now how much money
is there in her purse?

a) 100 b) 90 ¢) 75 d) 25
PQ and RS are parallel in the given figure. Find the Z/PTQ="?

a) 80° b) 60° c) 40° d) 100°

A pond containing blossomed Lotus. The birds come and sit on the lotus if
each bird is sitting on one lotus, then one bird will not get the place to sit. If
two birds are sitting in one lotus then there will be one lotus excess. Find
the number of Lotus and the number of birds?

a) 3,4 b) 3,5 c) 5,7 d) 7,9

At the beginning of the class there were 38 students after sometimes five
more students reached the class. Later three students went to the math club
meeting. Now how many students are there in the class?

a) 40 b) 30 ¢) 35 d) 45

Riya made a circle with a thread in the cardboard. She joined the two ends
of the diameter into another point in the circle. Which angle does she have

now?
a) Right angled triangle b) Acute angle
c¢) Obtuse angle d) None of these

A seller bought a fan for 2500 rupees. He increased the 40 % price and gave
a reduction of 15 % and sold the fan. Find the selling price of the fan?

a) 2975  b) 2900 ¢) 3500 d) 3000

Balu deposits 325,000 in a bank with a rate of 15 % interest. How much
money will he get as interest after two years?

a) 7500 b) 7000 ¢) 5000 d) 6000

The amount spent for a tour is 5200 rupees and the money is divided equally

and each gets 1300 rupees then how many people were there in the team?

a) 4 b) 3 ¢)2 d)s



39. To make dosa for 6 bowls of rice we need to take two bowls of urad dal. If
we take nine bowls of rice how many bowls of urad dal do we need to take?
a) 1 b) 2 ¢)3 d) 4

40. The train travels at a speed of 36 Km/hour. How much distance will the
train cover in three minutes?

a) 1800 m b) 1200 m ¢) 1400 m d) 1600 m



Appendix IIT

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

TEST OF PROBLEM SOLVING ABILITY IN MATHEMATICS
(FINAL-Malayalam Version)

Dr. (Prof.) P.K. Aruna Lisheetha. P.V.
Supervising Teacher Research Scholar
M13EC3U683U

O al01HUV]IOI BRYOD 37 GaloBY@BU3 GANIGNE. BOGOI G2ld3 @MIMYo A,

b, ¢, d ag)am1 MOLNOMEBUB HB0S)CMISYENE. B0GOO G21085aN0 (VorLla] Q10w
GUdaHo (OCBlW)OMO0 AMASILNSE] MIEBBHS POMOEBUY ®IVIFBS DOMOLHS
2I0TVIG3 BR@IM G2103iMAUNBUWBEN) CMOO OBHISOMIFBS8 HBSIV1G3 !)eMM

aflaMo X OGNS CORINQ|SIOM) .

1. 00=RM 80} MLl al9o AEBEl. EHS) AUMM 7 af)siPo 209Gl HYlEOMEa[oud 46
A)EPDETE. H$)RIVIT BRYOH: af)(@ alPo DENSIWI0YJAM)?

a) 50 b) 51 c) 52 d) 53
2. af)@IBQIDEEBUE TVAMMOROW 2IONABBIREEBUS B GalGlGd @ROIWe|SIAM)?
a) aVoLOaMDltho b) (@leHoemo C) alo@iB)Ro d) auaie)R0

3. ‘RANGE’ agyam aneslem ‘12345° ag)oan9i®oeasslad ‘ANGER’ agyam
QIBBNOM ag)EBBOM af)P)®00?

a) 23451 b) 14352 c) 23154 d) 12453
4. 9,18,27,36, —--— DD MLOAILOG(UEMIWIHLI BRSIT™ VoY aB®?
a) 45 b) 55 c) 65 d) 75
5. X A XYZ 60§ @p000GH06MHB)OS @) af)(@@IW]Ble6)0?
Y Y
a) 90° b) 180°  ¢)60° d) 360°

6. 3*=9 @rwodd 3" @;:ae)ailslen)s.

a) 3 b) 6 ¢) 9 d) 12



0.

10.

11

12

13

14.

15

T+T7+7+7

mz .............................
a) 4 b) 2 ¢)6
E,J,O, T, oo

a) U b) X oY

“ereml 00888 )S] SISIVI0)OMESITT BHEMEN) aldleHUTE MO) ROBEN)0

@RYEWOM”, OINWIOS MVB:So. OINEE ag)(@ RNOBHOIEM H1SWD)?

a) 95

a) 50
10° %107
S 10% x10°
a) 10*

. @6MB) MVoaIY®SIM3 BOGOOMMICMW)o O6NE ASEEE HheNB)ailSla] @RAI &)G)d

b) 96 c) 95

d)s

d) W

d) 98

b) 60 c) 70 d) 80

b) 10° c) 10°

d) 10’

MHAUWIG BRSO BRYSHOO0 af® ?

afll@omled AB@jo CD®@)o quaoamoacsm LEw)es @psal ag)(@?

)M (1O MNIIRNMI® O1MIVITI f)6BBOM af)P)}®0?

a) x+ty b) 2x+2y c¢) 2xty

2" 00 ag)l® 2sea0eNT 2''?

a) OeNE MSseas

b) o) ;sess

NS 210 ®13H9)0.

a) 7

. @069 ®aVIGIENN MIa0)RIROMING 2NQBAT af)(@WIWIBIH6)0?

lcm

lcm

5c¢

3cm

a) 22 cm

b) 8

c)9

4cm

8cm

b) 23 cm

d) x +2y

C) Moel nseds

d) 10

c) 24 cm

d) @neml) msess

5 Gald 28 BlAITVo OIS H210® ®IBHH)MM GRoeil 20 Gald ag)l® Blaiavo

d) 25 cm



16.

17.

18.

19.

20.

21.

22.

23.

2 QUUEEBSB)o M)LILA0W (BIEHHIMOTID) ............ ag)Mm alow)am).

a) (®IeHI6Mo b) qvoe)R(@1EH:06mMo
C) ML@OAMGlH0 d) qvoaioduol@lemHoemo
6. |1 1 .
5°x =—— af)aD HIFO2BHI X = ............ ?
5){ 510
a) 16 b) 15 c)6 d) 5

80} MLEBMOMIG3 120 TV(@IBS)o 140 al)0)aHMAO0)0 aldBS)OM). V(@ s
B80S af)eINAN0 al)0}aHMBROOIOS af)ENAN0 ®ARIENBS @RoUdENITWO B6MB)allS]
B0 ?

a) 11:12 b) 12: 14 c) 13:15 d) 15:17

ala]B00] &aAUSOmIOAl B10G0 MILNGAIB @RIYNIW] al®h)0la|Galoud GEROMIIM
1500 @)l &5l @RYOE: LIOBO af)(@ ©)alWI6EM?

a) 6000 b) 7000 c) 8000 d) 9000

‘+’ a00MEOM®)o, ‘- MIMMEOMVo, X~ TVEHLINMEOMDIo, + QILAUSHLIM
com®)o M)ailaflajo@d 30 + 20 +2 x 5-7 ag(@?

a) 40 b) 70 c) 55 d) 53

5623 )N LoaIy0led 5 ©a3 aunomaileile Mmelailei®e ®odlenss
QY@ YOMVO 61N ?

a) 4995 b) 4599 c) 5499 d) 9459

2l@O®IG3, M08 WAUREMOICLAUTIHIGI o(g:ﬂgﬁog”, 2 {l(@aIM, Ba]® ag)aD
mam allconamlene aorudlay all3iodmble:es av)ailaflenan cONER®)?

2l(@®O21D A 2089403
o]
a) F b) H ¢)J 4L

®29® @AVIGIEN)AN VoA ISIENINETMINMW aBQaljo MHSIT AUOIAN Vo6 1Y
aRB©?

| 49 51 |
24 25 26

a) 100 b) 49 c) 51 d) 25



24.

25

26

27.

28.

29.

30.

A A ABC @)6S 2100|801 af)(@?
§
~
® 2cm  4cm ¢
a) 21 cm’ b) 31 cm’ c¢)4lem’  d) 51cm’
@02l DGaJOUd 40 AIVIV0 ABM 5 AURIV0 (AIdWAENE. AHM 40 AU TYID)

GMIOUWE @RAOMW AUV ag)(®?

a) 80 b) 75 c) 85 d) 70
1106)(’@ aileivno(@®?
a) 1 b) 0 c) 10 d)2
@Gl 2 (@OMI® X &M Alleie(@?
120° A~
/
a) 60" b) 120° c) 80" d) 180"

1Mo GIVOMD)o BO) @) 3:2 af)IM @ROWMNITLOMIG A®]a]Ga]oud
aVImes) 480 B)al S5l YOS af)(@ 0©}al@I6M Al 20)?

a) 800 b) 600 c) 500 d) 400

0loailond alemeq|SIlas 110 0)al®)ENE CalM QIOEEBOM 15 0)alHWS)O). 10
0alTBS Gl &gl dlajo AIM 5 O)al afleME)o HaISIVILNS). DEa|0wd ealg]
D@3 ag)@® O)al)6NE?

a) 100 b) 90 c) 75 d) 25
2fll@O™I@3 PQal)o RS @o quaoameaoem LPTQ= ?

a) 80° b) 60° c) 40° d) 100°



31.

32.

33.

34.

35.

36.

37.

B0} H)BOBIG ®IA0a LU ailgleom) MITIHH)MM). alOHMODIW BlSHe) 50
SHHUTEMOHQIM a)Hogleiloymm). 80} ®o2eWITs 80) HISl arfl®o MOANEa]oud
830} HBloe ®soleo®OV]. 80} ®o00WIe8 MO)BISH80V]  EaldaloyaM
GaloUd B0} MO0 MNIIASIVWIV] MIVOOW(@? HISIHW®?

a) 3,4 b) 3,5 c) 5,7 d)7,9

GOTV 0)S6EBIWEQ[0U8 38 H)SlH8 MBOW}IM). @RG3alo HOAUB;] 5 B)S1dud
3)S] af) O] H)02)) HS1EOMEAOUB 3 HYISIHUWE NeMI® HMflOG CVINABIM)
Cald®l. ea]oud %O(ﬂﬂ@ )@ GalD)ens?

a) 40 b) 30 c) 35 d) 45

0l® 210S)aleWOUIla] 80) QYOO &HOBUGNIBUIGE MIdeK]la)). 0D AIYE
OmIPLl 80) QAOMVOMINA3 EMEQEBUY AOMODIORI 2eQ00) Mili)anAdW]
coHlaflalGaloud OlO®Ee) BGISIW GHOND aF@O6?

a) @566 b) MHMEH06M C) eNIYaO®GB06MD d) smalwwom)ael
B0} Ha]AISHHO0M 2500 D)ol HHISIOM) AIEBEIWL aN0M 40% aflel aIdEUlq fla]
15% 19101 ©305)0m) AlG3EN)aN). @R af)(@ 0)aldeoem QlE3He)mM ) ?

a) 2975 b) 2900 c) 3500 d) 3000

eNI0LN 25000 @)l ENIOBIM3 MGBHallay). 6NI08B; 15% MIOBSILIM aleflvo @em
BDOBN)aIN®. 2 QABaHo HFID) af)(@ O)al alellvd eIElen)o?

a) 7500 b) 7000 c) 5000 d) 6000

80) QleMIBWI@MHN) GaldVWAI@ §alLINN® 5200 O)al @AMV all®lay).
806000)OMABEN)0 1300 B)AlOBHIS)OM). af)(@ Gal®IeM TVLoCLIOWMIT DeN2OW]
Q)M ®?

a) 4 b) 3 c)2 d) 5

GBOUDW)ENBIHHOM, 6 dle[Po @RAILE 2 &leMo YAV af)aNIEM) BeMEs). 9
SlePo BROIOWSIOMIM ag)(@ &HleMo VLI ag)S)BHEMMo.

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



Appendix IV

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

TEST OF PROBLEM SOLVING ABILITY IN MATHEMATICS
(Final-English Version)

Dr. (Prof.) P.K. Aruna Lisheetha P.V.
Supervising Teacher Research Scholar
Instructions

This test consists of 37 questions. Each question contains answers in four
options a, b , ¢, d. Read each question carefully find out the right answer and
mark your answer in the response sheet given to you with an x mark. Your answers
will be kept confidential and will be used only for research purposes.

1. Rajan bought a bunch of bananas after removing the 7 damaged bananas
from the bunch there are 46 bananas left. Totally how many bananas were
there in that bunch?

a) 50 b) 51 ¢) 52 d) 53

2. A quadrilateral with opposite sides parallel is known as?

a) Parallelogram b) triangle c) pentagon d) hexagon
3. RANGE Can be written as ‘12345°. Then how to write the word ‘ANGER’?
a) 23451 b) 14352 ¢)23154 d) 12453
4. 9,18, 27, 36,......... Find out the next number in this number series?
a) 45 b) 55 c) 65 d) 75
5. X Find the sum of the interior angle of A XYZ?
Y Y
a) 90° b) 180°  ¢)60° d) 360°
6. 3*=9 then find out 3*"
a) 3 b) 6 c) 9 d) 12
7. —7 TTHTET S e rerrreee e reeer e
(5+5+5)=+5

a) 4 b) 2 ¢) 6 d)s



8. E,IL,O, T, ............ find the next letter in this series?
a) U b) X )Y d)y W
9. If Reena got five more marks in the exam her total score in mathematics
will be 100. Find how much she scored in her mathematics exam?
a) 95 1) 96 c) 95 d) 98
10. In the given figure AB and CD are parallel then find  out
the measure of LE

a) 50 b) 60 c) 70 d) 80
6 7
i, 100 ?
10* x10°
a) 10* b) 10° ¢) 10° d) 10

12. Write the expression in an algebraic form of addition of double of two
numbers?

a) Xty b)2x+2y ¢) 2xty d)x +2y
13. How many times of 2'° is 2''?
a) 2-times b) 3-times ¢) 4-times d) 5-times
14. Five people take 28 days to complete a work how many days will take 20

people to complete the same work?

a)7 b) 8 c)9 d) 10

15. Find out the perimeter of a polygon whose sides are given?

4cm
lcm
lcm
8cm
5c¢
3cm
a) 22 cm b) 23 cm c) 24 cm d) 25 cm

16. A triangle with three sides are same is known as .........................

a) Triangle b) equilateral triangle c¢) Isosceles triangle  d) parallelogram



17.

18.

19.

20.

21.

22.

23.

24.

56 x :%thenx= ............ ?
55
a) 16 b) 15 )6 d)5
If 120 women and 140 men have participated in a conference. find the ratio

of the number of men and women?
a) 11:12 b)12:14  ¢)13:15  d)15:17

By dividing the profit of selling the vegetables, Jose got 1500 rupees Find
out the total profit of the vegetable selling?

2) 6000 b) 7000 ¢) 8000 d) 9000

(+) indicates division, (-) indicates Multiplication, (x) indicate addition, (/)
indicate subtraction. Then find out 30 + 20 + 2 x 5-7 F{X?
a) 40 b) 70 ¢) 55 d) 53
Find out the difference in the place value and face value of five in 56237
a) 4995 b) 4599 ¢) 5499 d) 9459
Which letter shows the children who participated in all the items in the school
festival?
Drawing A Mappila Song
AVA
Oppana
a) F b) H c)J dL

Which number will come at the top of the given number pyramid?

| 49 51 |
24 25 26
a) 100 b) 49 ¢) 51 d) 25
A Find the area of A ABC?
5
~
B C

2cm 4 cm

a) 21 cm’ b) 31 cm® c) 41 cm’ d) 51 cm®



25.

26.

27.

28.

29.

30.

31.

The present age of the father is 40 years old and the son is 5 years old. When
the age of son becomes 40 years old then the age of the father will be?

a) 80 b) 75 c) 85 d) 70
Find the value of 1'°?
a) l b) 0 c) 10 d)2

Find the value of X in the given figure?

120
60

a) 60° b) 120°) 80° d) 180°

Seena and Sona divided their money in a ratio of 3: 2. By dividing the
money Seena got 480 rupees. Find the total amount they divided?

2) 800 b) 600 ¢) 500 d) 400

Ravi’s House is 90 kilometers away from the railway station. To reach the
railway station at 9:30 am Ravi wants to start his journey from his house at 8
am. Find the speed taken by his car to travel from home to the railway

station?
a)60  b)50 ¢) 70 d) 80
Neethu has X110 in her purse to buy a pen she takes 15 and spends 10

rupees and keeps the balance of money in her purse. Now how much money

is there in her purse?
a) 100 b) 90 ¢) 75 d) 25
PQ and RS are parallel in the given figure. Find the Z/PTQ="?

a) 80° b) 60° c) 40° d) 100°



32.

33.

34.

35.

36.

37.

A pond containing blossomed Lotus. The birds come and sit on the lotus if
each bird is sitting on one lotus, then one bird will not get the place to sit. If
two birds are sitting in one lotus then there will be one lotus excess. Find
the number of Lotus and the number of birds?

a) 3,4 b) 3,5 ¢) 5,7 d) 7.9

At the beginning of the class there were 38 students after sometimes five
more students reached the class. Later three students went to the math club
meeting. Now how many students are there in the class?

a) 40 b) 30 ¢) 35 d) 45

Riya made a circle with a thread in the cardboard. She joined the two ends

of the diameter into another point in the circle. Which angle does she have
now?

a) Right angled triangle b) Acute angle

c¢) Obtuse angle d) None of these

A seller bought a fan for 2500 rupees. He increased the 40 % price and gave
a reduction of 15 % and sold the fan. Find the selling price of the fan?

a) 2975  b) 2900 ¢) 3500 d) 3000

The amount spent for a tour is 5200 rupees and the money is divided equally
and each gets 1300 rupees then how many people were there in the team?

a) 4 b) 3 c)2 d)5

To make dosa for 6 bowls of rice we need to take two bowls of urad dal. If
we take nine bowls of rice how many bowls of urad dal do we need to take?

a) 1 b) 2 c)3 d) 4
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M13EC3U633Ud

DY al01eHV]G EYOH: 42 GaldBYE@BU @aMIgINS. B0G0 G2ld3 OMIM)o

a, b, ¢, d aaM1 MILNOD OB OHHIS)OMISINE. BOGOO Galddyal)o (V0RLla]

QW] 2J@U0aHo VVBlVWIEMEo ANV MERB)PS POMOBBUE ®INIFHBS PO

OBOSLIAVIT @RMOIM  GaldByMMUNGHUWBH CMOD OBIS)OMIF B8  HSS1 V@3

meMMailaMo X OBGIMNE GORINA|SITIN) B>

L.

4. 0.12
5. 43,57,921

75
100

7. 0.9

8. 96,351,827

9. 729
10. 1000x 0

——————————————

A Y

a) “ITT b o) N d) £
a) i S WA W SO B B
T B Y SO VA d)

a) 1.20 b)2.10  ¢)0.12 d) 102

a) 57,92, 134 b) 34, 57,921

¢) 43, 57,921 d) 12,97, 534

a) 75% b) 100% ¢ 10%  d) 7%

a)i b) 2 c) A d) _9

10 100 1000 10000

a) 93,651,827
c) 96, 182, 735

a) 927

a) 1000

b) 93,651,287
d) 96, 351, 827

c) 972 d) 792
c) 10 d)o

b) 729
b) 100



11.
12.

13.
14.
15.

16.
17.

18.

19.

20.

21.

22.

23.
24.
25.
26.

27.
28.
29.

30.

9999 x 1

a) 999

88888+0
78954-78954
\§j/

892.34
7,89,65,432

i

-

99.... 99
5678.3
100=2

0.19

b) 9999 ¢) 99 d) 9
a) b) c) d)
a) 0 b) 88888  c) 8888 d) 888888
a) 78954  b) 87954  ¢)0 d) 45987
N 7 V) T
a) N b) N4 c) \4 d| .
A A o A
a) 89423  b) 89234  ¢)293.84  d) 43.298

a) 9,87,65,432
c) 2,34,56,987

o 2

o[ Lx

X

a) 1%

a)27

a) 10

a) 2°
a)<

a) <

a) 56.738
a) 25

19
a —_
) 10

b) 7,89,65,432
d) 7,89,65,432

o[ 2

o[ %x

N N

b) c) d)
R

b) ::: c)éizﬁ d)
b) > c) < d) %
b) 2% ¢) 3% d) 4%
b) 37 c) 17 d) 47
b) 50 c) 80 d) 200
b) 3 c) 4° d) 5°
b) > c) = d) %
b) > ) = d) =
b) 5678.3 ¢) 67.853 d) 35.678
b) 50 )75 d) 100
b)_gg_ 0 19 n 19

100 1000 10000



385431+

31.
584321
32, 989587-
645672
33, 38.543+
9.857
34, 8854.9-
7521.8
35 11011 x 1011x 0
36. 9428 x
8201
77319028
37. 141.35+5.5
38. 21905 + 65
39. 15.375+2.5
40. 26912 + 32

a) 38541+  b) 385431+ ) 385431+ ) 385431+
584231 584321 584321 584321
443863 448363 443836 969752

a) 989587-  b) 989587- ) 989587-  d) 989587-
645672 645672 645672 645672
343915 519343 343519 349315

a)38.543+ 1)38.543+ ¢)38.543+  d)38.543+

9.857 9.857 9.857 9.857
48.400 48.440 48.444 48.040

a) 8854.9- 1) 8854.9-  ¢)8854.9-  b)8854.9-
7521.8 7521.8 7521.8 7521.8
1333.1 13.331 1.331 13331

a) 11011 b) 1011 ¢)0 d) 1111

2) 9428 x 1) 9428 x ) 9428 x  d) 9428 x
8201 8201 8201 8201

77319028 77913028 7728019 77339028

a) 141.35 +5.5=25.7
¢) 141.35 +5.5=25.77
a) 21905 +65= 337
¢) 21905 +65= 733
a) 15.375 +2.5= 6.15
¢) 15.375 +2.5= 615
a) 26912 +32 =841
€) 26912 +32 =481
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A
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N
7

b) 141.35 +5.5=25.07
d) 141.35 +5.5=25.9

b) 21905 +65= 373
d) 21905 +65=777

b) 15.375 +2.5= 61.5
d) 15.375 +2.5=6150

b) 26912 =32 148
d) 26912 +32=0

c) Q d)
=z
d)

c) 2—@«922
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This test consists of 42 questions. Each question contains answers in four
options a, b , ¢ , d. Read each question carefully find out the right answer and
mark your answer in the response sheet given to you with an x mark. Your answers
will be kept confidential and will be used only for research purposes.

1. "",::;T___ - AN
ay T Ty o) d
2.
a) b) o i @l
.| Ty N ey
a) || RS VAR I
4. 0.12 a) 1.20 b) 2.10 c) 0.12 d) 10.2
5. 43,57,921 a) 57,92, 134 b) 34,57, 921
c) 43,57,921 d) 12,97, 534
6. % a) 75% b) 100% ) 10% d) 7%
7. 0.9 a)i b) 2 c) 2 d) .
10 100 1000 10000
8. 96,351,827 a) 93,651,827 b) 93,651,287
c) 96, 182,735 d) 96, 351, 827
9. 729 a) 927 b) 729 c) 972 d) 792

10. 1000 x 0 a) 1000 b) 100 c) 10 d) o0



11.
12.

13.
14.
15.

16.
17.

1¢

20.

21.

22.

23.
24.
25.
26.

27.
28.
29.

30.

9999 x 1

88888+0

78954-78954

Y

892.34
7,89,65,432

i

NG T

99....99
5678.3
100=2

0.19

b) 9999

c) 99

@@CC

a) 9,87,65,432
c) 2,34,56,987

o 2

o[ Lx

X

a) |/

a)=

a) 1%

a)27

a) 10
a)2°
a)<

a) <

a) 56.738
a) 25

19
a —_
) 10

N I
a) 0 b) 88888 c) 8888 d) 888888
a) 78954  b) 87954  ¢)0 d) 45987
V) T
a) N b) N4 c) \4 d| .
A A o A
a) 89423  b) 89234  ¢)293.84  d) 43.298

b) 7,89,65,432
d) 7,89,65,432

o[ 2

o[ %x

-
b>Q
R

b)éiiﬁjjj

b) >

b) 2%

b) 37
b) 50
b) 37

b) >

b) >

b) 5678.3
b) 50

>m

N
c) d)
c)% d)
) < d) %
¢) 3% d) 4%
c) 17 d) 47
c) 80 d) 200
c) 4° d) 5°
) = d) %
c) = d) #
¢) 67.853 d) 35.678
) 75 d) 100
19
c) —— d) ——
1000 10000



385431+

31.
584321
32, 989587
645672
33, 38.543+
9.857
34, 8854.9-
7521.8
35 11011 x 1011x 0
36. 9428 x
8201
77319028
37. 141.35+5.5
38. 21905 + 65
39. 15.375+2.5
40. 26912 + 32

a) 38541+  b) 385431+ ) 385431+ ) 385431+
584231 584321 584321 584321
443863 448363 443836 969752

a) 989587- b) 989587- ) 989587-  d) 989587-
645672 645672 645672 645672
343915 519343 343519 349315

a)38.543+ 1)38.543+ ¢)38.543+  d)38.543+

9.857 9.857 9.857 9.857
48.400 48.440 48.444 48.040

a) 8854.9- 1) 8854.9-  ¢)8854.9-  b)8854.9-
7521.8 7521.8 7521.8 7521.8
1333.1 13.331 1.331 13331

a) 11011 b) 1011 ¢)0 d) 1111

2) 9428 x 1) 9428 x ) 9428 x  d) 9428 x
8201 8201 8201 8201

77319028 77913028 7728019 77339028

a) 141.35 +5.5=25.7
¢) 141.35 +5.5=25.77
a) 21905 +65= 337
¢) 21905 +65= 733
a) 15.375 +2.5= 6.15
¢) 15.375 +2.5= 615
a) 26912 +32 =841
€) 26912 +32 =481

-
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b) 141.35 +5.5=25.07
d) 141.35 +5.5=25.9

b) 21905 +65= 373
d) 21905 +65=777

b) 15.375 +2.5= 61.5
d) 15.375 +2.5=6150

b) 26912 =32 148
d) 26912 +32=0

c) Q d)
=z
d)

c) 2—@«922
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OBOSLIAVIT @RMOIM  GaldByMMUNGHUWBH CMOD OBIS)OMIF B8  HSS1 V@3

meMMailaMo X OBGIMNE GORINA|SITIN) B>

L.

4. 0.12
5. 43,57,921

75
100

7. 0.9

8. 96,351,827

9. 729
10. 9999 x 1

——————————————

A Y

a) Sl b ¢) ki d) i
a) i S WA W SO B B
a) || RS VAN d)

a) 1.20 b) 2.10 c) 0.12 d) 10.2

a) 57,92, 134 b) 34,57, 921

c) 43,57,921 d) 12,97, 534

a) 75% b) 100% c) 10% d) 7%

10 100 1000 10000

a) 93,651,827
c) 96, 182, 735

a) 927
a) 999

b) 93,651,287
d) 96, 351, 827

c) 972 d) 792
c) 99 d)9

b) 729
b) 9999



11.

12.
13.
14.

15.
16.

17.

18.

19.

20.

21.

22.
23.
24.
25.

26.
27.
28.

29.

30.

88888+0

78954-78954

Y

Y
P o
P J

892.34
7,89,65,432

i

99....99
5678.3
100+ 2

0.19

385431+
584321

a) b) c) d)
a) 0 b) 88888 ) 8888 d) 888888
a) 78954 1) 87954  ¢) 0 d) 45987
./ v W)
a) N b) Y c) \V4 d
Y A A A
a) 89423  b) 89234  ¢)293.84  d)43.298

a) 9,87,65,432
c) 2,34,56,987

o 2

o[ Lx

X

b) 7,89,65,432
d) 7,89,65,432

o[ 2

o[ %x

-
b>Q
R

L L1 v
a)= b) >
a) 1% b) 2%
a)27 b) 37
a) 10 b) 50
a)2° b) 3?
a) < b) >
a) < b) >
a) 56.738 b) 5678.3
a) 25 b) 50
19 19
a) — b) —

) 10 ) 100
a) 38541+  b) 385431+
584231 584321
443863 448363

N
) d)
c) d)
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c) 3% d) 4%
c) 17 d) 47
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c) 4° d) 5°
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31.
645672
32, 38.543+
9.857
33, 8854.9-
7521.8
34.
35. 9428 x
8201
77319028
36. 141.35 5.5
37. 21905 =+ 65
38. 26912 = 32

989587~

11011 x 1011x 0

a) 989587-  b) 989587-  ¢) 989587-  d) 989587-
645672 645672 645672 645672
343915 519343 343519 349315

a)38.543+ 1)38.543+ ¢)38.543+  d)38.543+

9.857 9.857 9.857 9.857
48.400 48.440 48.444 48.040

a) 8854.9- 1) 8854.9-  ¢)8854.9-  b)8854.9-
7521.8 7521.8 7521.8 7521.8
1333.1 13.331 1.331 13331

a) 11011 b) 1011 €) 0 d) 1111

2) 9428 x 1) 9428 x ) 9428 x  d) 9428 x
8201 8201 8201 8201

77319028 77913028 7728019 77339028

a) 141.35 +5.5=25.7
¢) 141.35 +5.5=25.77
a) 21905 +65= 337
¢) 21905 +65= 733
a) 26912 +32 =841
¢) 26912 +32 =481
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b) 141.35 +5.5=25.07
d) 141.35 +5.5=25.9
b) 21905 =65= 373
d) 21905 +65= 777

b) 26912 =32 148
d) 26912 +32=0
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c) 43,57,921 d) 12,97, 534
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10 100 1000 10000
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10. 9999 x 1 a) 999 b) 9999 c) 99 d)9
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a)27 b) 37

a) 10 b) 50
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31. 989587
645672
32 38.543+
9.857
33, 8854.9-
7521.8
34,
35. 9428 x
8201
77319028
36. 141.35 +5.5
37. 21905 =+ 65
38. 26912 + 32

11011 x 1011x 0

443863

a) 989587-  b) 989587- ) 989587-  d) 989587-
645672 645672 645672 645672
343915 519343 343519 349315

2) 38.543+ b)38.543+ ) 38.543+  d)38.543+

9.857 9.857 9.857 9.857
48.400 48.440 48.444 48.040
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77319028 77913028 7728019 77339028

a) 141.35 +5.5=25.7
¢) 141.35 +5.5=25.77
a) 21905 +65= 337
¢) 21905 +65= 733
2) 26912 +32 =841
€) 26912 +32 =481

b) 141.35 +5.5=25.07
d) 141.35 +5.5=25.9

b) 21905 +65= 373
d) 21905 +65= 777

b) 26912 +32 148
d) 26912 +32 =0
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mBe3woaRUd

®IDY ORHIFODIVTABAM @JANIAUMHUY VMDAV MITWHa g ANAlW MVIa0al
oyeEBglmd MIEBUHS° @RADRNINAIFAN/ EDOMOIM (JWITVEBSAIWT MITWE SO
MO MIEBUS af)@20@o CWIR]ARAT @RLOAID OAGWIZ]EBMD AN OM]
aloQo @JHI00 BOAINQISODd:. BIGOI (@JAPIAUIMPo @] O1TMIWILIS8 DOMOBBRUD

03050 1R1A8aM0 (i) af)LIWEa]ogo (i) Aeneajogo (iii) 2NeIcajoud (iv) alLleajogo
(v) s@1enejalel ag)anla@sam ayaile losan. BIE00 @JTRYININ®QO YPRLINYBQe AW,

®MERaHo, MIEBSHS DOMOODIM’ ENOO KOO (V) eGrswogtlgs. B @IaRIAUM Qo
AgHBO@B®. MEBBBOHS 2OMABBUS VaOTVIROW] AYBAHIBBMNDo  NDEAUHEMINAUUD
OO 10AI@o DalEWINHA|SADANDAIEM.

1. S13J308° MY@OIOMIEBBRUS  alOIRO®:ISBREMIIUT  MINY  AIONZCAIINYIN®IW]
GMIMMIQENE",

2. 0MENIMEBHUB QAUBOO GAUNOH DI 6 alQIM a)M1BH MVIWIHHIQENE".
NMI® alA1GHHQHS MAVOD” af)M1BH B IW]BHAIW] QB B EGIANIQENS.

4. 2y0l®1©@  @GalEBUl  9alcIWla ABOHO  AEMIAOONIW  OMHSIS MOV
MNBATEHIHMMIHS TVIW]HHIQNE".

5. 0weMI® JuomMeaBU3 S1a)d GMIZN|HNT@ 621YBBEIUIUT af)HTF OO BHUB MDD
aNWA3HEHIQeNE".

6. AGIBHMHBNIWT MITWHAIS o DIV S@ GaldBjo @ANIGI GRG MIBELOOMo
9210 af)M1H” MVIW1HHIGIL).

7. ©0M® al0)eU1G3 @@og@moq»@omﬂ Mlajo HeNE" HEMS] DEMOIQENE.

8. waml® Ga8HUWEY” calnzl 3{100m, @1N0M @BaledBud MBNEHIMW a1
MVIW1EHIQeNE",

9. waMmlmo &1 Mo BE1AIHH1WITE MIMNIVTBIVHAUIN” @YW aO1HNIQENE

10. 0emI®EIUomeBWd  MIBRLICEMo  §al oIClEBEMNW  af)MEs” alel  oflw
(oETEINVINVNYEBBUY @RIVEAINA SIQME’.

11. Qenflestrv” G0 lOR)BB alleisud aigee  eawomled  MIBRLIESMO
£.21QOMM1EH” TLIW1BHIQENE".
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Appendix X

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

MATHEMATICS ANXIETY SCALE
(Draft-English Version)

Dr. (Prof.) P.K. Aruna Lisheetha. P.V.
Supervising Teacher Research Scholar
Instructions

The following statements are about the difficulties you experience/feel in
various situations related to mathematics. Please indicate how much you agree or
disagree with them as follows. Five response options are given for each statement,
indicating (i) always (ii) most of the time (iii) sometimes (iv) occasionally
(v) never. After reading each statement carefully, tick (v') your answer. Do not
leave out any statement. Your answers will be kept confidential and will be used

only for research purposes.

1. My tongue sometimes feels dry when I am saying formulas in front of the
teacher.

I can do mental calculations very quickly.
I often feel extremely anxious during math exams.

I can make gorgeous building models using geometric shapes.

A

My hands often get cold and sweaty when the teacher gives me math problems

in my notebook.
If I get a new model question related to word problems, I can't solve it.
I often wake up shocked after dreaming that I failed in mathematics test.

I can make two-dimensional and three-dimensional shapes for math fairs.

A S O

I often wish math had been eliminated from school.

10. T experience various physical ailments while studying and solving math
problems.

11. I can solve puzzles like the Rubik's Cube very quickly.
12. In math class, I can do group activities well.
13. I often feel like I won't be able to do well on the math test before the exam.

14. 1 feel very stressed when I am asked to do activities in the textbook.



15. T always want to get an A+ grade on a math test at least once.

16. T am very interested in learning about pyramids because I have studied about
prism.

17. 1 feel nervous when the teacher asks me to solve a math problem on the board.
18. By studying statistics, I can read information presented in pictures.

19. I can't remember clearly the math lessons during the exams which I have
studied already.

20. I feel great joy when I solve math problems and arrive at the correct answer.

21. I participate in all math-related programs at school.

22.1 like doing math projects.

23. I don't get enough time to answer all the questions on the math test.

24. T am not able to solve problems by visualizing three-dimensional shapes in my
mind.

25. 1 feel scared and uncomfortable when my teacher tells me not to study math
by reading.

26. My classmates often say that [ am a smart student because I get high grades in
mathematics.

27. My heart beats faster when I see the answer sheet of the math test in the
teacher's hand.

28. I often worry that the teacher will make fun of me if I don't do the math
correctly.

29. I feel a great emptiness when the teacher teaches us about money transactions,
interest, and compound interest.

30.1 often feel uncomfortable feeling like I'm a failure at math compared to my
friends.



Appendix XI

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

MATHEMATICS ANXIETY SCALE

(Final-Malayalam Version)

Dr. (Prof.) P.K. Aruna Lisheetha. P.V.
Supervising Teacher Research Scholar
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Appendix XII

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

MATHEMATICS ANXIETY SCALE

(Final-English Version)

Dr. (Prof.) P.K. Aruna Lisheetha. P.V.
Supervising Teacher Research Scholar
Instructions

The following statements are about the difficulties you experience/feel in
various situations related to mathematics. Please indicate how much you agree or
disagree with them as follows. Five response options are given for each statement,
indicating (i) always (ii) most of the time (iii) sometimes (iv) occasionally
(v) never. After reading each statement carefully, tick (v) your answer. Do not
leave out any statement. Your answers will be kept confidential and will be used
only for research purposes.

I can do mental calculations very quickly.
I often feel extremely anxious during math exams.

I can make gorgeous building models using geometric shapes.

b=

My hands often get cold and sweaty when the teacher gives me math problems
in my notebook.

. IfI get a new model question related to word problems, I can't solve it.
. I often wake up shocked after dreaming that I failed in mathematics test.

5
6
7. 1 can make two-dimensional and three-dimensional shapes for math fairs.
8. I often wish math had been eliminated from school.

9

I experience various physical ailments while studying and solving math
problems.

10. I can solve puzzles like the Rubik's Cube very quickly.

11. In math class, I can do group activities well.

12. T often feel like I won't be able to do well on the math test before the exam.
13. I feel very stressed when I am asked to do activities in the textbook.

14. T always want to get an A+ grade on a math test at least once.

15. I am very interested in learning about pyramids because I have studied about
prism.



16. I feel nervous when the teacher asks me to solve a math problem on the board.
17. By studying statistics, I can read information presented in pictures.

18. I can't remember clearly the math lessons during the exams which I have
studied already.

19.1 feel great joy when I solve math problems and arrive at the correct answer.

20. I participate in all math-related programs at school.

21.1 like doing math projects.

22. I don't get enough time to answer all the questions on the math test.

23. I feel scared and uncomfortable when my teacher tells me not to study math
by reading.

24. My classmates often say that [ am a smart student because I get high grades in
mathematics.

25. My heart beats faster when I see the answer sheet of the math test in the
teacher's hand.

26. I often worry that the teacher will make fun of me if I don't do the math
correctly.

27. 1 feel a great emptiness when the teacher teaches us about money transactions,

interest, and compound interest.

28.1 often feel uncomfortable feeling like I'm a failure at math compared to my
friends.



Appendix - XIIT
UNIVERSITY OF CALICUT

DEPARTMENT OF EDUCATION

QUESTIONNAIRE ON TEACHER'S PERCEPTION TOWARDS PREVAILING
STRATEGIES, CONSTRAINTS AND SUGGESTIONS

IN TEACHING MATHEMATICS

Dr. (Prof.) P.K. Aruna
Supervising Teacher

Lisheetha. P.V.
Research Scholar

1.

a)
b)
c)
d)
e)
f)
g)
h)
)
J)
k)

Problem Based Learning

Brain Compatible Learning

Blended Learning

Computer Assisted Instruction

Assignments, Projects
Co-operative Learning
Collaborative Learning
Activity Oriented
Seminars

Mentoring

Team Teaching

Group Instruction
Individualised Instruction
Inclusive Instruction
Mind maps

Graphic Organizes
Explicit Instruction
Integrated Instruction
Inductive-Deductive
Heuristic

Discovery
Analytic-Synthetic
Problem Solving
Laboratory

Project

Yes

The prevailing strategies and methods in this school

No

Expected Outcomes




2. Constraints in Teaching Mathematics

a)
b)
c)
d)
e)
f)

g)
h)

Lack of Pre-requisite skills of Students
Time of reflection

Lack of effort/interest by students
Learning experience and resources
Self motivation

Expert teachers

Lack of training

Any other reasons

3. Suggestions for the Betterment

Yes

No

Expected Outcomes




Appendix XIV

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

TEST OF PROBLEM SOLVING ABILITY IN MATHEMATICS

RESPONSE SHEET

13:)" Options 13:) Options
1 a b c d 20 a b c d
2 a b c d 21 a b c d
3 a b c d 22 a b c d
4 a b c d 23 a b c d
5 a b c d 24 a b c d
6 a b c d 25 a b c d
7 a b c d 26 a b c d
8 a b c d 27 a b c d
9 a b c d 28 a b c d
10 a b c d 29 a b c d
11 a b c d 30 a b c d
12 a b c d 31 a b c d
13 a b c d 32 a b c d
14 a b c d 33 a b c d
15 a b c d 34 a b c d
16 a b c d 35 a b c d
17 a b c d 36 a b c d
18 a b c d 37 a b c d
19 a b c d




Appendix XV

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

TEST OF PERCEPTUAL SPEED

RESPONSE SHEET

Gender:.......occovviniininiinice, [I:::n
13:)" Options I\SI:) Options
1 a b c d 21 a b C d
2 a b c d 22 a b C d
3 a b c d 23 a b C d
4 a b c d 24 a b C d
5 a b c d 25 a b C d
6 a b c d 26 a b C d
7 a b c d 27 a b C d
8 a b c d 28 a b C d
9 a b c d 29 a b C d
10 a b c d 30 a b C d
11 a b c d 31 a b C d
12 a b c d 32 a b C d
13 a b c d 33 a b C d
14 a b c d 34 a b C d
15 a b c d 35 a b C d
16 a b c d 36 a b C d
17 a b c d 37 a b C d
18 a b c d 38 a b C d
19 a b c d 39 a b C d
20 a b c d 40 a b C d




Appendix XVI

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

MATHEMATICS ANXIETY SCALE

RESPONSE SHEET
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Appendix XVII

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

LESSON TRANSCRIPT BASED ON

BRAIN COMPATIBLE LEARNING
Dr. P.K. Aruna Lisheetha P.V.
Rtd. Professor Research Scholar

LESSON TRANSCRIPT NO. 1

Name of the Teacher : Lisheetha. P.V. Class : VIII
Name of School :  U.H.H.S.S. Chaliyam Division : F&G
Subject : Mathematics Duration : 40 mts
Unit : NIgOEREBRU
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Topic : -~ 8 Date
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Stage 4- Elaboration
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PHASE III

Stage 5- Incubation and Memory Encoding
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Stage 6- Verification and Confidence Check
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Stage 7- Celebration and Integration
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LESSON TRANSCRIPT NO. II

Name of the Teacher : Lisheetha. P.V. Class : VI
Name of School : U.H.H.S.S. Chaliyam Division : F&G
Subject : Mathematics Duration : 40 mts
Unit ;. 2I@BERal0q]
Topic . LMD ATHOMINF aldq |80l Date

PHASE 1

Stage 1- Pre- Exposure
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Stage 2- Preparation
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Stage 3- Initiation and Acquisition
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PHASE 11

Stage 4- Elaboration
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PHASE 111

Stage 5- Incubation and Memory Encoding
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Stage 6- Verification and Confidence Check
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LESSON TRANSCRIPT NO. III

Name of the Teacher : Lisheetha. P.V. Class : VI
Name of School : U.H.H.S.S. Chaliyam Division : F&G
Subject : Mathematics Duration : 40 mts
Unit . @RoUdENIMWo
Topic . BOEEBEOS ENITWo Date

PHASE 1

Stage 1- Pre- Exposure
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Stage 2- Preparation
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Stage 3- Initiation and Acquisition
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PHASE 11

Stage 4- Elaboration
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PHASE III

Stage 5- Incubation and Memory Encoding
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Stage 6- Verification and Confidence Check
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Appendix XVIII

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

LESSON TRANSCRIPT BASED ON

BRAIN COMPATIBLE LEARNING
Dr. P.K. Aruna Lisheetha P.V.
Rtd. Professor Research Scholar

LESSON TRANSCRIPT NO. 1

Name of the Teacher : Lisheetha. P.V. Class : VIII
Name of School :  U.H.H.S.S. Chaliyam Division : F&G
Subject : Mathematics Duration : 40 mts
Unit :  Polygons
Topic ;l;lléepsoulr;lggi zhe interior angles of Date

PHASE 1

Stage 1- Pre- Exposure

[The children greet the teacher when she enters the classroom. The teacher greets the

children in return. ]

e The teacher creates some situations necessary to reach the lesson on the
sum of the measures of the interior angles of polygons

Teacher : Can you name the polygons you know?

Students : Triangle, square, parallelogram, pentagon, hexagon

Teacher : Excellent ....Have you seen any shapes similar to the polygons
you mentioned, in class or outside the class, anywhere?

Students :  Samosa, kite, brick, board.....

Teacher :  So what are polygons?

A polygon is the general name for a closed shape with three or

more sides.

[The teacher draws a matrix diagram on the board to organize and visualize the

ideas. ]



Polygon

\

A polygon is the general name for a closed shape with three or more sides

\

Examples: Triangle, square, pentagon, parallelogram

Stage 2- Preparation

Teacher

Teacher

Teacher

Divide the children into small groups. Each group is given a dot grid

page.

On the dot grid page given to you, can you connect three dots to make a
triangle, four dots to make a quadrilateral, five dots to make a pentagon
and six dots to make a hexagon.

(Students are constructing)

A oA

- L - )
- = & Ll L -
L = W L L] ] L] L]

The teacher told the students to draw a table like the one shown in the
chart in their notebook, fill in the blanks and ask the groups to come and
write the answers on the chart.

Polygons Sides Corners
Square 4 2

Pentagon 5 3

Hexagon 6 4

[The Students called by the teacher, come and fill in the blanks on the list.]



Stage 3- Initiation and Acquisition

Teacher

Students

The teacher gives each group a quadrilateral, pentagon and hexagon in
a different color. She asks them to draw the required diagonals and find
out how many triangles there are in each polygon.

Complete the list drawn on the board by drawing it in their notebooks.

Polygons Number of Sides Number of Triangles
2
3

4

[~

Square

Pentagon

[N | D

Hexagon

Teacher

Students

Teacher

Students

Can you find any similarities between the number of sides of a polygon
and the number of triangles contained in the table drawn on the board?

The number of triangles in the polygon is two less than the number of
sides.

In that case, the number of triangles contained in a polygon with ‘n’
sides can be written as (n-2).

Yes

[The teacher summarizes the idea and writes it on the board.]

In any polygon with ‘n’ sides can find (n-2) triangles in it.

PHASE 11

Stage 4- Elaboration

Teacher

The teacher summarizes all the activities done so far and generalizes the
concept of the sum of the interior angles of a polygon to the students
through questions and answers.

[The teacher asks questions to each group]

Teacher

Group

What is the sum of the three angles of a triangle?

180°



Teacher

Group
Teacher
Group
Teacher
Group
Teacher
Group
Teacher
Group
Teacher
Group
Teacher

Group

If a polygon contains two triangles in it, then what will be the sum of
the interior angles of that polygon?

2x180°= 360"

Which is a polygon that contains two triangles?

Square

What is the sum of the interior angles of a square?

360"

Which is a polygon that contains three triangles?
Pentagon

What is the sum of the interior angles of a pentagon?
3x180°

How many triangles are there in a polygon with ‘n’ sides?
n-2

What is the sum of the interior angles of a polygon with (n-2) triangles?

(n-2) x180°

The teacher said to draw the table shown on the chart in a notebook, fill in the blanks
and ask each group to read it out.

Polvoons Number of Number of Sum of Interior
e Sides Triangles Angles
1 Triangle A 3 1 1 X 180°=180°
2 Square [ ] 4 2 2 x 180° = 360"
Pent
3 emagyt 5 3 3 x 180°
Hexa 0
4 g[oj 6 4 4x 180"
5 n’ sided n n-2 (n-2) x 180°
polygon




PHASE II1

Stage 5- Incubation and Memory Encoding

The teacher gives the children a stretching and relaxation exercise by showing the
videos and gives them a chance to discuss the concept of the sum of the measures of
interior angles.

Stage 6- Verification and Confidence Check

Teacher : Each group is asked to discuss and come up with three questions and
answers.

The existing groups are divided into two groups. Then a quiz
competition is held. One group asks questions to the next group

If the answer is right the group will get one point if the answer is
wrong the point will get to the other group.

The teacher congratulates both groups for doing well. She also asks
everyone to clap to congratulate the winning group.

Stage 7- Celebration and Integration

Teacher : Asks a student from each group to come and share their learning
experience.

[After that, two children in the class come and sing a beautiful song.]

The teacher gives a follow-up activity and gives the students homework related to the
concept of the sum of the interior angles of a polygon.

Follow up Activity
1. Draw an octagon and find the sum of its interior angles
6 5
7 4
8 3
1 2

2. The sum of the interior angles of a polygon is 8100°. Then find out the number of
sides of that polygon



LESSON TRANSCRIPT NO. 11

Name of the Teacher : Lisheetha. P.V. Class : VII
Name of School : U.H.H.S.S. Chaliyam Division : F&G
Subject :  Mathematics Duration : 40 mts
Unit . Area of Quadrilateral
Topic . Area of equilateral Parallelogram Date

PHASE 1

Stage 1- Pre- Exposure

[The students greet the teacher as she enters the classroom. The teacher greets the

children in return]

Teacher : 1 would like to remind you that when the concept of "equilateral
parallelogram" that is Rhombus was displayed on the bulletin board
yesterday, you were asked to collect information related to it today.

Teacher : Can you share with everyone in our class the ideas you have collected
related to the equilateral parallelogram (Rhombus) and any examples
you know that are similar to this mathematical figure?

Students : Come one by one from each bench and share with others the ideas and
examples they know related to the equilateral parallelogram (rhombus)
that they studied in previous classes

[The teacher displays a chart containing mathematical facts related to the equilateral

parallelogram (rhombus) for the children.]

Stage 2- Preparation

Teacher : The teacher gave different colored A-four sheets to students.
Teacher : Do you know how to draw a square?

Students : Yes

Teacher : Then can you draw a square with diagonals of 6 centimeters on the
colored A-four sheet that you got?



Students : They draw a square with diagonals of 6 centimeters on the colored A-
four sheet they got.

Teacher : Very good, everyone drew well

Stage 3- Initiation and Acquisition

Teacher : Can you change the rhombus or equilateral parallelogram you have
drawn into four equal triangles?

Students : Yes, It can be changed into four equal isosceles triangles

Teacher : Everyone tries to change the equilateral parallelogram or rhombus into
four equal isosceles triangles.

Students : Changing the rhombus into four isosceles triangles

Teacher : Can you find the area of this equilateral parallelogram(rhombus)?
Students : Finding the area of the equilateral parallelogram(rhombus).
PHASE I1

Stage 4- Elaboration

[The teacher gives the children a warm-up exercise. |

Teacher : Give each group a model of an equilateral parallelogram in different
colors with diagonals of 6 centimeters and 4 centimeters

Teacher : Can you construct four right-angled triangles by joining the diagonals
of the given equilateral parallelogram?




Students : Constructing four right-angled triangles in an equilateral triangle.

Teacher : Very good, congratulations dear students.

Teacher : Can you find the area of this equilateral parallelogram in the same way
as you found it earlier?

Students : Each group discusses and finds the area of the equilateral parallelogram
and gives the answer.

[The teacher sticks a chart on the wall that contains the idea that the area of an
equilateral parallelogram is half the product of the diagonals. ]

PHASE III

Stage 5- Incubation and Memory Encoding

The teacher provides the children with brain exercises to improve memory and

concentration and provides an opportunity to discuss facts such as the area of an
equilateral parallelogram.

Stage 6- Verification and Confidence Check

Teacher : Each group is asked to discuss and summarize what was discussed in
class today and write it down in their way.

Students : Each group discusses and writes their ideas in their notebooks.

Teacher : Asks the students to read what they have written while calling their
names

Students : Read their ideas aloud.

The teacher encourages the students by clapping.



Stage 7- Celebration and Integration

[The teacher plays light music for the children]

The teacher gives the children homework related to the area of an equilateral

parallelogram

Follow up Activity

1. In the figure, a small quadrilateral is drawn by joining the midpoints of the

half-diagonals of an equilateral parallelogram.

(1) Prove that this quadrilateral is a parallelogram.

(i1) The area of the smaller equilateral parallelogram is 3 square centimeters.

What will be the area of the larger equilateral parallelogram?



LESSON TRANSCRIPT NO. III

Name of the Teacher : Lisheetha. P.V. Class : VII
Name of School :  U.H.H.S.S. Chaliyam Division : F&G
Subject :  Mathematics Duration : 40 mts
Unit :  Ratios
Topic : Relation of parts Date

PHASE 1

Stage 1- Pre- Exposure

[The students greet the teacher when she enters the class. The teacher greets the

students in return.]

Teacher : Didn't I tell you to collect facts related to how the mathematical
concept ratios connected to our daily life yesterday?

Students : Yes, Teacher

Teacher : Shall we discuss with everyone in the class the various examples of the
mathematical concept of ratios that you have collected that are related
to daily life?

Students : Come one by one and share examples related to the concept of ratios

that are used in everyday life.

[Most of the children talked about the ratio of the quantities used to make various
foods]

[The teacher summarizes the children's ideas and examples and displays a pink
colored chart for the children that contains the mathematical facts of the concept of

ratio.]

Stage 2- Preparation

[The teacher gives the yellow squares to each group.]

Teacher : Do you know how to draw diagonals on the yellow square given to you
and find the congruent triangles in it?



Students : Yes

Teacher : Then can you draw diagonals on the yellow square given to you and
make congruent triangles?

Students : They draw diagonals on the yellow square given to them and make
congruent triangles.

Teacher : The teacher congratulates the students for all the good work they have
done.

Stage 3- Initiation and Acquisition

Teacher : How many yellow triangles did you get inside the yellow square?
Students : Four equal triangles

Teacher : Can you change that yellow square into four equal yellow triangles?
Students : Changing that yellow square into four equal yellow triangles.

N
AN

Teacher : Ask everyone to clap.

Students : Everyone claps.

PHASE 11

Stage 4- Elaboration

[The teacher gives the children a warm-up exercise. |

Teacher : Muhammad from the first group is asked to stand up with a yellow
triangle in his hand.



Students : Muhammad from the first group stands up with a yellow triangle.
Teacher : How many parts of equal triangles did Muhammed get from his group
Students : One out of four (1/4)

Teacher : Rihanna from the girls' group takes two triangles and stands up.
Teacher : How many triangles did Rihanna get from the group?

Students : Two-fourths (2/4)

Teacher : Sahil take three triangles and stand up.

Teacher : How many triangles did Sahil get from the group?

Students : Three-fourths (3/4)

Teacher : “If the ratio between two quantities is a: b, then there will be a quantity
x which makes the first quantity is ax and the second quantity is bx.”
A chart is displayed for the students by using this content.

PHASE II1

Stage 5- Incubation and Memory Encoding

[The teacher allows the students to discuss the properties of ratios by giving them
brain exercises].

Stage 6- Verification and Confidence Check

Teacher : The teacher changes the groups and forms new groups and asks them to
compile the things discussed in class today and write them in their own

way.
Students : The new groups discuss and write their ideas in their notebooks.
Teacher : The teacher asks each group to read what they have written.

Teacher : She praises the students. She corrects the mistakes they made in what

they said.



The teacher appreciates the students by making them clap.

Stage 7- Celebration and Integration

Teacher : Ask each student sitting on the last bench to come and share their

learning experience

[After that, Muhammad comes and sings a beautiful song. Everyone claps by

praising Muhammad].

The teacher gives the homework to the students related to the concept of the relation
of parts.

Follow up Activity

1. After dividing Rs. 100 into 5 equal parts, each part is tied in a separate bag.
Out of these, 3 bags are given to Anil and 2 bags to Binil.

(1) How much part of the total amount did Anil get?
(1)) How much part of the total amount did Binil get?
(i11) How much portion of Anil’s part will get to Binil?
(iv) How much portion of Binil's part will get to Anil?
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Pre-requisites
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Product/Value
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Learning Activity (atomaidomenud) Assessment ((@Jola06mo)
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Appendix XX

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

LESSON PLAN BASED ON EXISTING METHOD OF LEARNING
Dr. P.K. Aruna Lisheetha P.V.

Rtd. Professor

Research Scholar

LESSON TRANSCRIPT NO. I

Name of the Teacher : Lisheetha. P.V. Class : VI
Name of School G.V.H.S.S. Payyanakkal Division : C&D
Subject Mathematics Duration : 40 mts
Unit Polygons

Topic

The sum of the Interior Angles of

the Polygon Date

Learning Objectives

To know the definition and characteristics of a polygon.

To find out different types of polygons with examples

To construct different types of polygons.

To understand how to divide different types of polygons into triangles.

To understand the formula for finding the sum of the interior angles of
different types of polygons.

Content Analysis

Facts

A polygon is a general name for a closed figure with three or more
sides.

It is possible to understand how many triangles are contained in any
polygon by drawing diagonals.

The sum of the interior angles of the polygon is obtained by
multiplying the number of triangles contained in the polygon multiplied
by 180°.

The number of triangles contained in the polygon is obtained by
subtracting two from the number of sides of the polygon.

The sum of the interior angles of that polygon is obtained by
subtracting two from the number of sides of the polygon and
multiplying it by 180°.




Concept

e The idea that the number of triangles in a polygon can be found by
drawing diagonals.

e The idea that the number of triangles in a polygon can be found by
subtracting two from the number of sides of the polygon.

e The idea that the sum of the interior angles of the polygon can be found
by subtracting two from the number of sides of the polygon and
multiplying it by 180°.

Pre-requisites

e Knowledge that a polygon is a general name for a shape with three or
more sides.

e Knowledge of the number of sides and corners of polygons such as
triangles, squares, pentagons, and hexagons.

e Knowledge of how diagonals are drawn.

e Knowledge that the sum of the three angles of a triangle is 180°.

Resources
e Textbook
e Dot grid page
e Polygons made of different colored chart
o Triangle
o Square
o Pentagon
o Hexagon
e Chart to consolidate ideas.
Product/Value
e Children draw different polygons and prepare a table containing the
number of sides, number of triangles, and sum of interior angles.
Learning Activity Assessment
Introductory Activity

The students say good morning when the Good morning

teacher enters the class. The teacher says good
morning to them in return.




Learning Activity Assessment

The teacher says to the students, "I am going to The children say they are ready to

ask you some questions about the lesson we are Answer
going to study today, which you learned in the

previous class. Are you ready to answer them?"

Teacher : Name the polygons that you already

Children say triangle, square,
know.

pentagon, hexagon, etc.

Teacher: Have you seen any shapes outside that
are similar to the polygons you are | 1 "
talking about? Can you tell me what Halva, brick, boo

they are?

The teacher congratulates the students for their
answers.

Teacher: You know what are the different types
of polygons? So what are polygons? Students answered

Developmental Activity

The activity of discovering the relationship
between the number of sides and the number of
angles of various types of polygons.

Activity 1

The teacher gives each group a dot grid page and
asks them to draw a triangle by connecting three
dots, a square by connecting four dots, a
pentagon by connecting five dots, and a hexagon
by connecting six dots, and to prepare a table by
writing down the polygon, number of sides, and
number of corners.

Each group draws polygon and
prepares a table

The teacher asks each group to read out the table
they have prepared.

She congratulates each group for giving the Each group reads aloud the st they

correct answer. have prepared

Activity-2

An activity to find the relationship between the
number of sides of a polygon and the number of
triangles it contains.




Learning Activity

Assessment

The teacher gives each group a quadrilateral,
pentagon, and hexagon of different colors. They
are asked to draw a diagonal on each and find out
how many triangles there are in each one, and
prepare a table in their notebooks containing the
polygon and the number of triangles.

(The teacher draws a table on the board
containing the polygon, the number of sides, and
the number of triangles. The teacher calls the
children from each group and asks them to
complete the table drawn on the board. The
teacher encourages the children to write the
correct answer.)

Teacher: Can you see any relationship between
the number of sides of the polygon
given to each group and the number of
triangles?

The teacher congratulates the students.

Teacher: How many triangles will there be in a
polygon of ‘n’ sides?

Very good, the teacher congratulates the students.

Activity-3

An activity to find the sum of the interior angles
of a polygon by multiplying the number of sides
of the polygon by 180°.

The teacher asks each group to find the sum of
the interior angles of the quadrilateral, pentagon
and hexagon of different colors given to them and
present it.

The teacher congratulates each group for giving
the correct answer.

Yes, subtracting two from the
number of sides of the polygon
gives the number of triangles

Students replied there would be (n-
2) triangles.

Each group comes and reads the
answers they got.




Learning Activity Assessment

Consolidation
The teacher consolidates the ideas.

To find the number of triangles contained in a
polygon with ‘n’ sides, we need to subtract two
from the number of sides.

The number of triangles in a polygon with ‘n’
sides will be (n-2).

To find the sum of the interior angles of a
polygon, we need to multiply the answer obtained

by subtracting two from the number of sides by
180"

The sum of the interior angles of a polygon with
‘n’ sides is (n-2)x 180°.

(The teacher displays a chart that consolidates the
ideas.)

Follow-up Activity

1) Draw an octagon and find the sum of its interior angles.
6 5

7 4

8 3

1 2
2) If the sum of the interior angles of a polygon is 8100, how many sides does it

have?




LESSON TRANSCRIPT NO. II

Name of the Teacher : Lisheetha. P.V. Class : VI
Name of School G.V.H.S.S. Payyanakkal Division : F&G
Subject Mathematics Duration : 40 mts
Unit Area of Quadrilateral

Topic

Area of Equilateral Parallelogram Date

Learning Objectives

To know the definition and characteristics of an equilateral
parallelogram.

To understand different types of equilateral parallelograms with
examples.

To understand how to construct an equilateral parallelogram using
the lengths of diagonals.

To understand how to construct right-angled triangles by joining the
diagonals of an equilateral parallelogram.

To understand the formula for finding the area of an equilateral
parallelogram.

Content Analysis

Facts

Concept

A parallelogram is a quadrilateral whose opposite sides are parallel
and equal, and whose opposite triangles are equal.

An equilateral parallelogram is a parallelogram whose four sides are
equal.

A square can be divided into four equal isosceles triangles.

An equilateral parallelogram can be divided into four right-angled
triangles.

The area of an equilateral parallelogram is half the product of the
diagonals.

The idea that a square can be divided into four isosceles triangles by
using the diagonals.

The idea that the equilateral parallelogram which is not a square can
also be divided into four right-angled triangles.

The idea that the area of an equilateral parallelogram is half the
product of the diagonals.




Pre-requisites

e Knowledge that an equilateral triangle is a parallelogram with all
four sides equal.

e Knowledge that the area of a square is half the square of the
diagonal.

e Knowledge of how to draw diagonals to convert a square into

triangles.
Resources
e Textbook
e Colored A-4 sheets
e Equilateral Parallelograms made of different colored chart
e Chart to consolidate ideas.
Product/Value

e Construct an equilateral parallelogram using the measure of the
diagonal and convert it into right-angled triangles to find the area.

Learning Activity Assessment

When the teacher enters the class, the students
greet her. The teacher greets her in return.

Introductory Activity

Teacher: Did you collect the facts about
) Yes, Teacher
equilateral parallelograms that you have

learned in the previous classes?

One by one, each student from
each bench comes forward and
shares the concepts and examples

to everyone? with the others related to the
equilateral parallelograms that
they have learned in the previous
class.

Teacher: Can you read the collected information

Teacher: A chart containing mathematical facts
related to the equilateral parallelogram
is displayed for the children.

Developmental Activity




Learning Activity

Assessment

The teacher provides the children with different
colored A-4 sheets.

Activity-1

Can you construct a square with diagonals of 6
centimeters on the colored A-4 sheet given to
you?

Activity-2

Teacher: Can you convert the squared
equilateral parallelogram into four
equal isosceles triangles?

Teacher: Now, using the measurements of the
isosceles triangle can you find the area
of the equilateral parallelogram?

Teacher: Very good, everyone did well.

Activity-3

The teacher gives the model of an equilateral
parallelogram of different colors with diagonals
of 6 cm and 4 cm.

Teacher: Can you find the area of the given
equilateral parallelogram?

Teacher: Each group explains how they found the
solution and asks them to read the
answer they got.

Teacher: When each group has finished their
explanation, the teacher told everyone
to clap.

Children construct a square with a
diagonal of 6 centimeters.

The children transform the square
equilateral parallelogram they
drew into four equal equilateral
triangles.

Children discuss in their groups
and find the area of an equilateral
parallelogram.

The children discuss in groups and
find the area of the given
equilateral parallelogram.

One student from each group

comes and explains how they

found the area and shares the
answer they got.

Children applaud the groups by
clapping




Learning Activity Assessment

Consolidation

The teacher consolidates ideas.

“The area of an equilateral parallelogram is half
the product of its diagonals.”

[Teacher displays chart consolidating ideas. ]
Follow up Activities

1. In the figure, a small quadrilateral is drawn by joining the midpoints of the half-
diagonals of an equilateral parallelogram

(1) Prove that this quadrilateral is a parallelogram.

(i1) The area of the smaller equilateral parallelogram is 3 square centimeters.
What will be the area of the larger equilateral parallelogram?




LESSON TRANSCRIPT NO. III

Name of School
Subject

Unit

Name of the Teacher : Lisheetha. P.V. Class : VI
G.V.H.S.S. Payyanakkal Division : C&D
Mathematics Duration : 40 mts
Ratios
Relation of parts Date

Topic

Learning Objectives

To know the definition and characteristics of ratios.
To understand the uses of ratios in daily life situations.

To understand how to divide the square into equal triangles and to find
the ratio between them.

Content Analysis

Facts °

Concept

In mathematics, the ratio is used to compare two numbers.

A square can be divided into four equal triangles to understand the
relationship between each part.

If the ratio between two quantities is a: b, then there will be a quantity x
which makes the first quantity ax and the second quantity is bx.

Understand how much we use the mathematical concept of ratios in
everyday life.

The concept of how to divide a mathematical figure into equal parts
and find the relationship between the parts.

The concept of how to find the relationship between two quantities.

Pre-requisites

The knowledge of ratios and the uses of the concept of ratio in
mathematics.

Knowledge that the area of a square is half the square of its diagonal.
Knowledge about equilateral triangles.
Knowledge about right-angled triangles.

Knowledge about how to convert a square into triangles by joining the
diagonals.




Resources

e Textbook
e Yellow squares and triangles

e Chart for organizing ideas.

Product/Value

e Children discover how to divide various mathematical shapes into
equal parts and find the relationship between the parts.

Learning Activity

Assessment

When the teacher enters the class, the students
greet the teacher. The teacher greets the children
in return.

Introductory Activity

The teacher says to the children, "Haven't you
gathered facts today about how the
mathematical concept of ratio is related to
everyday life?"

The teacher told the children to read out the
information they had collected one by one to
everyone.

The teacher compiles the children's ideas and
examples and displays a color chart to the
children that contains the mathematical facts of
the concept of ratios.

Developmental Activity

The teacher gives each group yellow square
models.

Activity 1

Teacher: Draw diagonals on the yellow square
given to you and find the equilateral
triangles in it.

Yes, teacher

Students read what they wrote one
by one.

Students draw diagonals on a
yellow square and make them into
four equal triangles.




Learning Activity

Assessment

Activity -2

Teacher :

Didn't you divide the square into four
triangles using the diagonals? Can you
cut out four triangles from those
squares?

Teacher applauds the students and congratulates

them.

Activity -3

Teacher:

Teacher:

Teacher:

Teacher:

Teacher:

Teacher:

Ask someone from the first group to
stand up holding a yellow triangle.

How much of the equilateral triangle
did Anees get in this group?

Ananya from the girls' group is asked
to stand up holding two triangles in her
hands.

How many parts of the equilateral
triangles did Ananya get in this group?

The group leader of the last group is
asked to stand up holding three
triangles in his hands.

How many parts of the equilateral
triangles did the group leader get in
this group?

Consolidation

The teacher consolidates ideas.

Teacher:

If the ratio between two quantities is
a:b, then the first quantity is ax and the
second quantity is bx. Then there will
be a quantity called x.

[Teacher displays a chart that consolidates

ideas.]

Students cut out all four equal
triangles in the square.

PR

One student in the first group
stands upholding a yellow triangle
in his hand.

1/4 parts

2/4 parts

The group leader stands tall
holding three triangles

Children: 3/4 part




Learning Activity Assessment

Follow-up Activity

1) After dividing Rs. 100 into 5 equal parts, each part is tied in a separate bag.
Out of these, 3 bags are given to Anil and 2 bags to Binil.
(i) How much part of the total amount did Anil get?
(i1)) How much part of the total amount did Binil get?
(i11) How much portion of Anil’s part will get to Binil?
(iv) How much portion of Binil's part will get to Anil?
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Appendix XXII

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

CLASSROOM ENVIRONMENT INVENTORY
(Secondary Level)

Dr. P.K. Aruna Sureshan, K.
Lecturer in Education Unnikrishnan, M.

M.Ed. Students

Instructions

The following statements given below are related with your classroom

learning. Two responses are given for each statement (Yes/No). Separate answer
sheet is provided. Read each statement carefully and mark your response in the
answer sheet by putting ‘X’ in the relevant circle.

1.

Aol

o

10.
11.

12.
13.
14.

15.

Adequate number of benches, desks, tables and chairs are provided in the
classroom.

Teacher changes the place where the students sit.
There is enough space in our classroom for hanging charts, maps and pictures.
Students can see the charts, pictures and maps fixed in the classroom.

There is adequate space and facilities in the classroom to study by conducting
experiments.

There is a bulletin board in our class.

Teacher encourages to publish a manuscript magazine with maximum
participation of the students.

Teacher talks with each student in the class.

. Class starts and ends in the right time.

Students are told how to behave in the classroom.

Teacher gives advices or punishments to students who are not obedient in the
class.

We feel angry and sadness while teacher punishes.
Teacher takes personal interest to know each student in the class.

Conduct art and sport competition or quiz competitions by making students in
different group.

Teacher appreciates the group or student who win the competition.

16. Art club and science club are formed and working in our class.

17.
18.
19.

Teacher encourages the student to participate in club activities.
Students help each other in their studies.
Students are friendly in our class.



20.
21.

22.
23.
24.
25.

26.

27.
28.
29.
30.

31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.

42

43.

44,

45.

46.
47.

Some students make problem in our class.

Conduct discussion in the class about the importance of place visited during
study tour.

Students show competition in the field of their study.
Students feel difficulty in completing in some academic matters.
Teacher trains the students to prepare and handle teaching aids.

Teacher trains the students to do their workbook and other exercises without
mistakes.

Teacher help the students to prepare themselves for quiz competition and
general knowledge test etc.

Teacher makes discussions on new inventions and current affairs.
Students express their opinions in their classroom discussions.
Teacher encourages the students to participate in the classroom discussions.

Teacher trains the students in writing essays related to new inventions and
current affairs.

Teacher trains the students in writing essays related to their study tour program.
Teacher gives consideration to the opinion of the students.

Teacher encourages the self-study method of the students.

Teacher takes his class in way that all students can clearly hear and understand.
Teacher encourages the students to say the answers.

Teacher uses charts, maps, models and other teaching aids suitable for the
lesson.

Students have doubts related to their subjects.
Teacher clears the doubts of the students on their lesson.
Teacher writes on the blackboard clearly and systematically.

Teacher trains the students to make teaching aids using cheap and waste
materials.

Teacher encourages the students to observe the nature.

. Teacher makes awareness about the importance of environmental cleanliness

and protection of nature.

Teacher inspire the students to participate in ‘Vijnanothsava’ and other public
examinations.

Teacher tells the reference books useful for getting more knowledge about the
subject studied.

Teacher gives inspiration to the students for joining voluntary organizations
like scouts and guides.

Teacher helps the students to learn computer.
Teacher encourages the students to learn with the help of new technology.
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CLASSROOM ENVIRONMENTAL INVENTORY

RESPONSE SHEET
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Appendix XXIV

UNIVERSITY OF CALICUT
DEPARTMENT OF EDUCATION

SOCIO ECONOMIC STATUS SCALE

Dr. Aruna P.K. Sumi, V.S.
Association Professor & Head Research Scholar
Instructions

Read the following carefully and write the details. Put a correct mark against the

correct answer where answers are given.

5.Date: ovviiieiiiieee e

6. Information about family members can be mentioned in columns 1 to 9 below. Mark
the ‘v"” mark in the required column in it.

0 -
e =
(5]
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AE|l aa| =B/ .2 @
SO | B = G £
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1 2 3 4 5 6 7 8 9
Father
(Guardian)

Mother




Appendix XXV

STANDARD PROGRESSIVE MATRICES

SETSA,B,C,D&E

SCORING KEY

SET A SET B SET C SET D SET E
;1(') Answer Iilo Answer ;10 Answer Iilo Answer ;10 Answer
1 4 1 2 1 8 1 3 1 7
2 5 2 6 2 2 2 4 2 6
3 1 3 1 3 3 3 3 3 8
4 2 4 2 4 8 4 7 4 2
5 6 5 1 5 7 5 8 5 1
6 3 6 3 6 4 6 6 6 5
7 6 7 5 7 5 7 5 7 1
8 2 8 6 8 1 8 4 8 6
9 1 9 4 9 7 9 1 9 3
10 3 10 3 10 6 10 2 10 2
11 4 11 4 11 1 11 5 11 4
12 5 12 5 12 2 12 6 12 5




