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Abstract-

Since last decade there has been much advancement in the field of education. Humans
have come across various techniques to identify the difficulties faced by children in their
studies (focusing on Mathematics). In the study author focuses on the learning difficulties
faced by students especially in Mathematics subject. The design of research was simple
which consisted of the sample of schools of four different districts of middle school class-
es. Research focuses on the identification of gaps in learning and its causes. It also focus-
es on evaluation of difficulty level of questions and attitude of teachers towards the ele-
mentary mathematics It examined the distinctive information writings from the potential
members. From the examination and elucidation of information, it is inferred that under-
studies, educators and guardians need to assume an imperative part as key also, supplier of
sound condition for development of pass rate separately. Educators absence of linkage
between new numerical idea and already learned science structure, Mathematics nervous-
ness, negative felling of Mathematics, financial condition and their instructive foundations,
school administration framework, absence of framework of school and absence of consis-
tent appraisal arrangement of school are primary driver of troubles in learning mathemat-
ics.

Introduction

Given the worries of Mathematics, it is basic that all classroom instructors from the early
years to senior optional use confirm based ways to deal with educating and learning in
Mathematics, Especially to help those with Mathematics Learning Difficulties (MLD). For
two reasons, this is certifiably not a straightforward assignment. To start with, in spite of
long periods of national pledge to prove based approaches and educational programs activ-
ities in Australia and New Zealand to guarantee that all understudies approach a top notch
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instruction, there is little confirmation to date that these undertakings have had a critical
positive effect on the Mathematics accomplishment of understudies considered 'low-
achievers' or 'in danger' (Hoad, Munro, Pearn, Rowe, and Rowe, 2005)[6]. Second, keep-
ing in mind the end goal to pick up a profound comprehension of the key issues and meet-
ing proof for best practices in supporting understudies with MLD, instructors who wish to
embrace look; into MLD must incorporate confirmation from changed points of view
crosswise over Mathematics Education (ME), Learning Difficulties (LD) and Special
Education (SE).

The reason for this paper is to address this second test by condensing discoveries from an
audit of current writing educating talk about understudies with MLLD and proposing steps
that should be taken with the end goal for MLD to be better comprehended.

Review of the Literature

The relevant literature to support students with mathematics learning difficulties (MLD),
is generated across three research domains: Mathematics Education, Learning Difficulties
and Special Education. As a result, to support these students, educators must spread their
horizons in order to overcome disciplinary boundaries and challenges raised by different
perspectives, concepts and understandings. The research draws upon a review of recent
study (2008-2012) Australasian literature amongst the three domains and introduces steps
that need to be followed if educators are to be informed about effective teaching and learn-
ing practices for supporting students with MLD [7]. Main Purpose was to develop a sys-
tematic research agenda to address the intransigent problems faced by students with MLD.
While there is recent evidence of significant and innovative studies trailing intervention
programs or practice-based projects on MLD, at the same time, there has been a noticeable
decline relating to reviews conducted on MLD. This condition needs to be paid attention
on, if investigators and policy makers are to give guidance on effective mathematics
research and intervention programs. Mathematics is an associate inherently group action,
within which a community trained person(Mathematical Scientist) engages within the sci-
entific patterns, i.e. systematic makes an attempt supported observation, study and exami-
nation, to work out the character or principle of regularities in system.

The tools of Mathematics include abstraction, representational process and symbolic
manipulation. Also being trained within the use of those tools no additional rule implies
that one thinks mathematically, as knowing of use of search tools makes one a craftsman.
Learning to suppose mathematically suggests the following:

(a) Developing a mathematical purpose of reading; valuing the method of Mathematics,
Mathematization and abstraction and having the predilection to use them.

(b) Developing ability with the help of the trade and victimization the tools within the serv-
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ice of the goal of understanding. Structure mathematics studies by scene creation (schoen-
feld 1992).

Mathematics is considered a queen of sciences, because it is employed as a tool of research
in varied alternative, discipline like Engineering, life science, design, Commerce, econom-
ic science and even Humanities.

To know varied alternative discipline information of Mathematics is totally incredibly
essential. Currently a few days Mathematics is indispensable for career building. Except
for these reasons we tend to develop liking towards Mathematics. This behavior of humans
towards Mathematics denotes interest or feeling towards learning Mathematics. Study of
the relevant literature shows the attitude of student towards Mathematics has been most
researched topic for ages. Some studies reveal consistency across countries and age levels
among a rustic, is that the average level of liking towards Mathematics by students. The
researchers, however, reveal that there's a marked distinction in liking towards
Mathematics between the 10 year old and fourteen year old towards Mathematics. In coun-
tries wherever there's an emerging stress on students learning towards Mathematics, and
tutorial accomplishment among secondary level student for industrial and technological
development, there's less, favorable learning outcomes towards Mathematics. However in
counties that have earned high level technological and industrial development, the findings
show inclination towards Mathematics is additional natural. Studies additionally reveal
that boys hold additional interest towards Mathematics. Whereas researching the interest
of student and teacher towards Mathematics also author discovered students and teachers
faced varied issues within the method of learning and teaching Mathematics. Thus during
this research an endeavour has been created to search out varied by different opinions of
students in learning Mathematics and issues faced by academics in teaching the topic.
Mathematics may be a quantitative subject that involves and evolves the event of psycho-
logical feature talents like thinking (Shaffer, 2001). Reasoning skills are vital for fulfil-
ments in Mathematics and alternative subject's students study in several faculties.
Mathematics, significantly, may be a base for all scientific and technological studies. To
boot, Mathematics has high relevancy and sensible applications to several real-life things
and issues. It's also a key and mandatory subject in several college systems. In Brunei
Darussalam primary and secondary faculties, Mathematics may be a core subject. Pivotal
because it could also be, the study of Mathematics has but sadly been harsh for several stu-
dents. Like elsewhere within the world, students in Brunei faculties have a large vary of
issues with Mathematics. Mathematics is one amongst the varsity subjects within which
several students typically perform poorly. Wong, Omar, and terrorist group (2004) noted
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a spread of Mathematics issues that young students in Brunei pre-schools have. For col-
lege child in Brunei primary and secondary faculties the issues are discovered to flow
from to lack of correct understanding of mathematical language and mistaking of mathe-
matical ideas (Anit & Suffolk, 2001; Chin & Clements, 2001; Vaiyatvutjamai & Clements,
2004). Students' issues in learning Mathematics could increase with implementation of
national education reforms like comprehensive education, in 1998 (Ministry of
Education, 1997), the National Education System for the twenty first Century referred to
as SPN21 program (Ministry of Education, 2007), and introduction of the education pro-
gramme for presented / gifted students (Ministry of Education, 2008). Although designed
to enhance access to education for all (EFA) and lift the standard of education, these
reforms probably to cause issues to each teaching and learning. As an example the instruc-
tors' of teaching and assessing Mathematics in comprehensive faculties might also got to
be reformed. Additionally, the teaching and analysis of integrated mathematical skills to
students with learning difficulties in comprehensive faculties below the program reforms
may be quite difficult. To achieve success, these program changes would possibly need a
reform of the varsity assessments (internal and external examinations) to force instructors
to show the new contents and skills. The event of the Mathematics screening tests for lower
and higher school students in Brunei has helped to spot further issues students have in
learning Mathematics that early intervention methods got to specialize in and address
(Yusop, Douglas, & Mak, 2001). But mere identification of issues is, in itself, not enough.
Researches equally vital goal is to find solutions to the known issues since not all students'
issues in Mathematics are often prevented Brunei studies based mostly on this line of argu-
ment have stressed the importance of victimization appropriate ways to show Mathematics
to students particularly the slow learners (Ahmad, 2001; Veloo & Diah, 2004). It's more
believed that some tutorial techniques would possibly improve students' attitudes towards
mathematics (Rajagopal & Bakar, 2004). What is more it seems there's additionally a
desire to deal with the numerous and varied issues of Mathematics academics within the
country (Yoong., Khalid., & Fung, 2001). Unless teachers' skilled development coaching
be addressed sufficiently, students' issues in teaching and learning Mathematics probably
to persist. Previous analysis from elsewhere showed that regular college academics were,
in general, against having disabled learners in their lecture rooms (Jones et al., 1978;
Jamieson, 1984; Knoff, 1985; Myles & Simpson, 1989). but one recent study (Mark,
Mohidin, Koay, &Mundia, 2008) found that Brunei school academics were positive to the
concept of as well as LD Mathematics students in their lecture rooms and were addition-
ally willing to help them.

The prime objective of the paper is to review the factors which lead to difficulties in
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Mathematics at Elementary Level

The metaphysics during this study is that there are multiple realities. The philosophy
behind this study is that the data we have accumulated from the Mathematics learners is
subjective. The analysis methodology incorporated here is qualitative. Qualitative tech-
nique could be a way of inquiry that explores phenomena in their natural setting and uses
multi-method to interpret, understand, make a method for and innovate the means for them
[6]. Qualitative analysis requires multiple strategies, sometimes the studies including glob-
al scenarios and it contains a lot of realistic approaches [1]. Analysis style is additionally
a ways set to up of the project that sets out the broad structure of the analysis. There is a
necessary demand for all analysis of no particular pattern [5]. It's involved with what,
whom, how, and why? The question 'how to observe? 'is this phenomena directly involved
with the method side of the analysis style. Analysis style, paradigm, or approach could be
a favor deemed in doing analysis. According to Creswell [6] there are three dimensional
analysis designs- qualitative, quantitative and mixed-method. In this study, it had been fol-
lowing a qualitative analysis style. The qualitative analysis used in the context and setting
to look for a deeper understanding of the person being studied [4]. During this regard, [8]
explain: Qualitative analysis is a multi-method focused, involving an interpretative, realis-
tic approach towards its curriculum in Mathematics. This implies that qualitative
researchers study things in their natural settings, trying to form sense of or taken phenom-
ena in terms of the meanings learnt and observed by pupil from surroundings. Therefore,
it had been tried to check the interpretation of their world of the analysis participants. Then
research has taken path that was generated by analysis of participants. Therefore there exist
multiple interpretations of social realities from the views of participants. Qualitative analy-
sis could be a means that can help in exploring and understanding of the means of people
or cluster ascribed to an individual's difficulties [8]. It's a procedural set up adopted by a
researcher to answer analysis queries and bring home the medal of the aims of analysis.
It's versatile, emergent, unvaried and dynamic. Qualitative analysis could be a located
activity that locates the observer within the world. It consists of set of interpretative mate-
rials practices that build the globe visible and remodel the globe. They flip the globe into
a series of representations, together with field notes, interviews, conversations, pictures,
recordings and memos to the self. At this level, qualitative analysis involves interpretative,
naturalist approach to the studies. The qualitative analysis begins with assumptions, a
broad-view, the potential use of theoretical lenses, and therefore the study of analysis
issues inquiring into the means of people or teams ascribed to social or human issues.
Whereas conducting the qualitative analysis the researchers use for rising the qualitative
approach to inquiry-the gathering information of knowledge during a natural setting sen-
sitive to the folks and places beneath study and data analysis that's inductive and establish-

- 10 3 - 9 (G 3 116 ) TAWH 2018 18 el |rHTRees viter



International Refereed Research Journal| |3TRTSETa AifHeh virer ufsrent ISSN-0975-4431

es patterns or themes. There is completely a different characteristic of qualitative analysis.

The purpose of qualitative inquiry is to collect non-numerical information to assist the
study for or develop a theory concerning relationship. During this study, [4] methodology
concerning qualitative analysis is that qualitative analysis offers opportunities for conduct-
ing test and descriptive analysis that uses context and setting to look for a deeper under-
standing of the persons being researched. The students in qualitative analysis are evaluat-
ed by the activities done by them, as grouping and analyzing information, elaborating the
theories, focusing and focalization the analysis question, threats of learning to go along at
the same time Qualitative analysis depends totally on the gathering of primary informa-
tion. During this context, qualitative analysis could be a field of inquiry that cross-cuts dis-
ciplines and issues [8]. Qualitative analysis is directed towards analyzing concrete cases in
their temporal native significantly ranging from people's expression and activities in their
local context [9]. The location and sample is designated purposively for the chosen district
and Mathematics students. Throughout the study, it's not disclosed the participant's real
name following the analysis ethics. The study here inspired from the above research tries
to know the factors which affect the students most. For the above said factors which are
hindrances, in mathematics learning by students. Research has been conducted on students
of Madhya Pradesh Districts and a review is inferred for the identification and causes of
the learning difficulties by the students.

Student's connected issue is one that includes the necessary aspects of high fail rate in
Mathematics also it plays very important role in a teaching learning method. While not stu-
dents interest within the teaching learning activities there's no risk to realize information
in subject material. Student's action depends on their want, interest; practices and serious-
ness in subject material. Student connected factors embrace Mathematics anxiety, previous
information of scholars and student's effort in learning Mathematics.

The collected knowledge were analyzed and understood on the flowing factors:
Prior information of scholars is another side of student related factors which
implies the previous information of the scholars towards mathematical contents. The fun-
damental information of Mathematics in lower secondary level is one of the key factors
that determine smart performance of the scholars or not at all good performance of stu-
dents. This additionally verifies student's performance within the study. Mathematical pre
information is that the infrastructure likewise all spherical development of scholars within
the Mathematics sectors. Those students who have got lack of extra previous information
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didn't wish to find out and are not keen to get successful within the higher level. It's
accountable for students who fail in Mathematics and all this was observed at secondary
level.

Students feel Mathematics is a new and tough subject. It's not associated with the
scholars behavior and life and also it's not relevant with the vicinity of Madhya Pradesh's
four districts namely Bhopal, Sagar, Betul and Ujjain there student face language down-
side specially the scholars background is extremely vital stage for survivable within the
society. A plenty of study time they outlay to say the footing method. it's being grate down-
side. Like within the study time they are going to gather useful and valuable plants and
grazing the Shrubs within the forest to urge knowledge of quantity of cash. Basically, stu-
dents aren't serious in basic rules and properties of Mathematics. Therefore students did
not get interested as regarded, Albert Bandore's social learning theory emphasizes the
importance of observant and modeling the behaviors, attitudes, and emotional reactions of
others. [2] States: "Learning would be passing punishing, to not mention venturous, if par-
ents had to believe exclusively on the consequences of their own actions to tell them what
to try to do". Fortuitously, most human behavior is learned observationally through mod-
eling: from being observant of others, one forms a plan of however new behaviors are per-
formed, and on later occasions this coded data is a guide for action. "Social learning the-
ory explains human behavior in terms of continuous reciprocal interaction between psy-
chological features, behavioral, environmental influences. The element processes underly-
ing experimental learning and paying full attention, as well as sculptured events (distinc-
tiveness, affection valence, complexity, prevalence, useful value) and observer character-
istics (sensory capacities, arousal level, sensory activity set, past reinforcement), retention,
as well as symbolic un-distinguishable writing, psychological feature organization, sym-
bolic rehearsal, motor rehearsal), motor replica, as well as physical capabilities, self-obser-
vation of replica, accuracy of feedback, and motivation, as well as external, vicarious and
self-reinforcement. As a result of this encompassed attention, memory and motivation,
social learning theory spans each psychological feature and behavioral frameworks.
Scope/Application: social learning theory has been applied extensively to the understand-
ing of aggression [2] and psychological disorders, notably within the context of behavior
therapy [2]. Conjointly the theoretical foundation for the technique of behavior modeling
that is wide utilized in coaching programs. In recent years, Bandura has centered his work
on the idea of self-efficacy in an exceedingly style of contexts. Example: the foremost
common (and pervasive) samples of social learning things are commercials. Commercials
counsel that using drinkable cold-drink or employing a particular hair shampoo can be of
popular standard and win the admiration of engaging folks. Similarly, relying upon the ele-
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ment processes concerned (such as attention or motivation), we tend to change the behav-
ior primitively adopted within the industrial and purchase the product being publicized.
Hence, the role of previous information of Mathematics is similarly extremely necessary
side for elementary school students who pass in Mathematics in SLC examination.

Mathematics anxiety could be a one in every of the necessary facet of student's connected
factors in learning Mathematics. Mathematics anxiety could be a negative feeling to
Mathematics learning method. Once examining pupil issues in Mathematics anxiety as a
sense of tension, apprehension, or concern that interfere the Mathematics performance.
Mathematics anxiety refers to forgetting of concepts and lack of confidence in material. It
affects the Students' Mathematics learning method. Additionally it affects the topics pass
rate in Mathematics in SLC. Mathematics anxiety directly affects the scholars to find out
well. Lim, Chip, found out a stress that students' anxiety of Mathematics is accountable for
students who are not able to perform well in Mathematics. Equally they argue that nega-
tive rationalization concerning Mathematics from the teacher's side and different person
created fruition and anxiety and prepared to find out purposeful manner.

Parents' support is the most important and vital factors which contribute in learning
Mathematics. Parents that play an unavoidable role to their child's learning and it are use-
ful for improving their liking and attitude in mathematics. Also students' accomplishment
and dynamical behaviour of students depends on parents' support and it plays an important
role in the tyro stages of learning. Folks those who support for his or her child's learning
will observe accomplishment in education. Faculty will be sees as a form of positive part-
nership with folks by involving higher cognitive process that affected students pass in
mathematics. Most of the rural population still found to be illiterate. They can't be able to
support children in understanding and learning Mathematics. The youngsters of these fam-
ilies aren't interested to find out Mathematics reason being lack of family support.
Consequently, students didn't pass in Mathematics in secondary level. So, students pass in
Mathematics is low Ghimire 2011 argued that family support play important role in edu-
cation. Students liking and interests in a subject are determined by their family support. In
contrast to above study and to its regard Ausuble argue that students learning accomplish-
ment depend on their attention, liking and interest. The research worker terminated the
condition of students taking support from their families. They have shown a negative and
lower achievement in Mathematics. Therefore it is taken as one of the major reason for low
students passing rate Mathematics in class level.

An environmental issue is incredibly necessary side of scholars high fail rate Mathematics.
During this study, environment connected factors refer teaching learning setting and resi-
dential setting. Teaching learning environment indicated that the setting inside school-

- 10 3 - 9 (G 3 116 ) TAWH 2018 21 el |rHTRees viter



International Refereed Research Journal| |3TRTSETa AifHeh virer ufsrent ISSN-0975-4431

room. Dwellings setting indicate the family setting. These completely different environ-
mental factors verify the students' activities in learning. Additionally learning accomplish-
ment of Students, scholars, guides and their families' setting and surroundings/environ-
ment setting in this section, the researcher emphasize on setting all the factors that
embrace teaching learning setting and residential environment of student that have an
effect on student's success in Mathematics.

An environmental issue is extremely necessary factors of students high fail rate mathemat-
ics. During this study, environment connected factors refer teaching learning environment
and residential setting. Teaching learning environment indicated that the setting within
classroom. Home setting indicates family setting. These totally different environmental
factors confirm the students' activities in learning. Additionally learning accomplishment
of scholars and guides their families' setting and their faculty setting in this section of envi-
ronment, the research worker emphasize on environmental factors such as teaching learn-
ing setting and residential environment of student that have an effect on students pass in
mathematics. Teacher failed to address child requirements, needs and interest in the
school-room. There's no student friendly surroundings in the schoolroom i.e. classroom
the schoolroom. Faculty has restricted sources. Larger Number of students, therefore the
teacher cannot use students orientating teaching learning in schoolroom in spite of his cal-
iber, his good teaching and explaining capability. School has been sure in ancient teaching
ways. During this argument [1] researcher argues that students pass in Mathematics rely
on teacher's attitude, teaching learning surroundings and physical structure of faculty.
Those faculty failed to apply these items obviously students achievement obtaining a lower
rate. But, Ausubel argued that learning can't be the only parameter to teach the scholars
and make them ready for math. But this matter cannot be found in this study. So students
pass in Mathematics at public secondary level is low. Therefore one reason for law students
passes in mathematics in secondary level and learning surroundings.

Home setting is another necessary side of learning mathematics. House is one of the stu-
dents' first School and mother id first teacher. All youngsters' education depends on their
home environment and parents. Sensible home setting enhances students' achievement in
Mathematics. When parents knowing nothing and are unaware about the importance of
mathematical data in their life and they cannot force to be told Mathematics to their child.
Students pass in Mathematics from all faculties depends on their home setting and that
they learn everything from their family member characters and their society behaviours
during these study oldsters don't seem to be aware in child education. On the idea of these
things the research worker involved with students, teachers, Parents and Community.
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Though economic background can be a harsh factor to judge but this is an important fac-
tor. The urban and rural contrast can also be an economic factor which can prove to be an
economic hindrance to the math learning. It is one of the vital aspects of knowing the fac-
tor affecting learning of mathematics. Many researches have shown this as major factor in
lagging behind of students in studies. Mostly in India, Children were trapped as child
labours in order help their parents financially. In contrast rich people can afford home
tutors in order to keep their child ahead of other students in class. Also in some schools
children are not able to regularly attend school. So, this factor contributes in knowing the
status of student in education.

Results:

The review has highlighted several factors and causes which lead to difficulty in learning
by students. The main focus was of mathematics subject. After doing the review on certain
factors the results can be interpreted as follows:

! Many psychological factors were there which resulted in learning difficulties of
Mathematics; they are anxiety, adherence and fear of the subject.

! Lack of previous and elementary knowledge of math by the students in
Mathematics.

! Lack of students liking the subject and hard work in acquiring math concepts.
Negligence and unsupportiveness of the family resulted in lesser achievement of
students in Mathematics.

! Students and children getting involved in child labour in order to help their parents
and contribute to their family.

! Children who are encouraged and motivated by their family perform better in math.
A vast contrast in rural and urban life and their environment setting pay an equiv-
alent role in deciding achievement like other factors.

! Students with lack of motivation and counseling tend to perform low in mathemat-

ics.

Conclusion

There are many interconnected factors which result in difficulties by students in mathemat-
ics. They are referred to as mathematical learning difficulties. It is a topic of concern for
researchers in knowing the factors which result in the difficulties. The difficulties of grasp-
ing the subject concept lies in the attitude of students, environmental, parents support their
economic background and also teacher's attitude towards subject and students are some
factors determining learning levels of students. The students liking and attitude towards
math is one of the deciding factor in their inclination towards math. The more they will
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take interest more they will learn. The teachers and parents attitude their support con-
tributes in increasing learning levels. The parents who are more aware tend to encourage
their child for education also they can help in judging the performance of teachers. The
knowledge being imparted to students must be correct it also creates difficulties for stu-
dents in mathematics. These barriers need to be eradicated with collaborative effort of par-
ents, teachers and school. When conditions will improve consequently the learning diffi-
culties will become weak and student will take interest in Math.
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Motivation was explained by many scholars as a process that administers choices.
Physiological and psychological insufficiency activates behavior in the direction of goal
(Bhattacharya, 2009). It is the unaware or wakeful recognition of unfulfilled needs that trig-
gers process of motivation (Arnold et al. 1991).

Green (2000) suggested that motivation process go after specifically characterized steps
which are required to be reviewed at times as a continuum and should be managed to ensure
its appropriate restoration that helps maintain motivation among workers. Motivation
inspires employees to work to generate finest outcomes. It remains a general term for needs,
drives, wishes, desires and other forces of the same class (Shah and Shah, 2010).

Baron (1983) opined that motivation results in performance and if rewards are given to
employees, performance can also reason motivation. Therefore it remains suggestive that
in organization, high performers should be rewarded for retaining efficient workforce based
on their productivity (Carraher et al. 2006).

Types of Motivation

Motivation can be broadly classified into two groups that include intrinsic and extrinsic.
Intrinsic motivation refers to the impulse that comes from within whereas; in extrinsic moti-
vation, impulses that drive someone to accomplish something come from outside source. In
intrinsic motivation, an individual?s performance is spontaneous in accordance with his
belief system resulting in best possible outcomes. Further, motivation can be categorized in
more specific classes described as under:

1. Achievement Motivation:-

Achievement motivation is the aspiration to achieve goals. An employee with this kind of
motivation wants to complete his objectives and continue ahead towards success without
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desiring any reward (Singh, 2011). Achievement motivation as a behavior is aimed at ris-
ing or representing high ability (Nicholls, 1984).

2.Competence Motivation:-

Competence motivation appears as a significant factor in professional success (Bales,
1984). In this kind of motivation, competence motivates a person towards developing mas-
tery in particular skill and people take pride in performing specific tasks by their own
experiences and creativity.

White (1959) coined a concept of effectance motivation. He defined effectance as a
propensity to discover and affect one?s environment. This was considered as precursor of
competence motivation theory by scholars. He demonstrated that people have intrinsic
motivation to fit into interactions with their physical and social settings. If this causes fruit-
ful observable changes or success then one gets intrinsic rewards in the form of feelings
of efficacy and contentment leading to further motivation to carry on effectance efforts.

3. Affiliation Motivation:-

Affiliation is a constructive, sometimes close sociable relationship (Zimbardo and
Formica, 1963). Affiliation motivation is an instinct that compels someone to associate
with people on social basis. Persons with this kind of motivation, function more efficient-
ly provided that they are admired by others for their positive attitudes and supported.

Persons with this kind of motivation are successful performer in a team. This motivation
is highly helpful where ample monetary input is not possible to be used in order to moti-
vate employees especially low wage workers. Persons who have high desire for affiliation
choose functioning in an environment where there is greater personal interaction. They opt
to be liked by all; therefore they do not prove to be a successful leader.

In 1961, McClelland in his book "The Achieving Society" presented famous Three Needs
Theory that demonstrated that, people have three motivating factors in order of their sig-
nificance, of which one remains dominant motivational factor that drives our way of func-
tioning despite gender, age and culture. This is an outcome of our experiences and cultur-
al environment. Human motivation theory is also called Three Needs Theory and Learned
Needs Theory. McClelland work contribution was highly influential in the field of organi-
zational behavioral science and other business related issues (McClelland, 1961, 1965).
This theory has its application in organizations that plan to improve work performance of
their employees by assigning works that is suitable for their predominant needs (Smit et
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al. 2007).
4. Power Motivation:
Persons with this kind of motivation are motivated by prestige, status, recognition, appeal-
ing arguments, contest and influencing others. Persons with power motivation have
instinct to persuade others and change circumstances. They are able to impact their organ-
ization and sometime face any possible risk or threat in bringing about this. Such a person
possibly follows a path of continued promotion sooner or later. They prefer to be placed
into competitive and status oriented circumstances (McClelland and Burnham, 1976).
McClelland developed his hypothesis to incorporate two diverse power motiva-
tions involving socialized power and personal power. Former is articulated by portrayals
of plans and concern for others whereas; latter is articulated by selfishness in which one
tries to find power and opposes another to get it (Chusmir and Parker, 1984).

5. Attitude Motivation:

Attitude motivation is about thinking and feeling of people (Hockenbury and Hockenbury,
2011). Attitude motivation demonstrates self-possession and outlook. Employees who
have negative attitudes can transmit the same onto their colleagues at work place and as a
consequence there might be creation of workforce that shows less satisfaction in their
work and feel that the quality of their performance is worthless. In this situation, managers
are required to choose new approach to motivate their employees (Beck, 2005). Attitude
motivation affects preference of action and reacts to challenges, incentives, and rewards.

6. Incentive Motivation:

A person with incentive motivation mostly prefers to function when it is positively per-
ceived and avoid it if negatively perceived resulting in negative reinforcement (Franzoi,
2011). Incentive motivation theory started emerging during 1940s. Many behavioral psy-
chologists involving distinguished B.F. Skinner support the Incentive Theory of
Motivation. Rewards or prizes motivate people to work more and harder. Workers of unor-
ganized sector mostly get motivated when they are offered extra money (Bernstein, 2011).
In other words, workers are pulled into action in presence of outside incentives.

7. Fear Motivation:

Fear Motivation refers to a kind of motivation that persuades an individual to act against
his will. The theory that explains fear motivation is also known as Protection Motivation
Theory which was developed to explain fear appeals. This demonstrates that there are four
factors on the basis of which people defend themselves. These factors include severity of
a threatening, likelihood of the occurrence, efficacy of the suggested defensive behavior;
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and perceived self efficacy (Rogers, 1975). Protection motivation theory was propounded
by R.W. Rogers in 1975. In 1983, he advanced his theory to a more general hypothesis of
persuasive communication. This was originally based on writings of Richard Lazarus who
spent much of his time understanding how people behave and cope with stressful circum-
stances (Monat and Lazarus, 1991).

Theory on Motivation

There are two popular theories on motivation process among workers involving Maslow's
hierarchy of needs theory and Herzberg's two-factor theory. Maslow's theory based on lev-
els of priorities was most widely accepted model on which present work is based where-
as; Herzberg's model is based on job factors giving either satisfaction or dissatisfaction.
Herzberg's model is beyond the scope of present work hence; more and more emphasis is
being placed on Maslow's model only.
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Abstract

India is the world's third-largest producer of crude steel (up from eighth in 2003)
and is expected to become the second-largest producer. The steel sector in India
contributes nearly two per cent of the country's gross domestic product (GDP) and
employs over 6,00,000 people. The growth in the Indian steel sector has been driv-
en by domestic availability of raw materials such as iron ore and cost-effective
labour. Consequently, the steel sector has been a major contributor to India's man-
ufacturing output. The Indian steel industry is very modern with state-of-the-art
steel mills. It has always strived for continuous modernisation and up-gradation of
older plants and higher energy efficiency levels. Presently, India's crude steel capac-
ity is around 126 Million Tonnes (MT) and Production of crude steel was 97.4 MT
during 2016-17. Any Business enterprise viability eventually boils down to cost
return trade off . Cost of fund is undoubebtely, the most important determinants of
the viability. This become more crucial in steel industries. Therefore, the present
paper attemps to analyze the financing pattern of RINL .

Key words: Steel industry, capital structure, Debt Equity.

Introduction

Capital Structure refers to the amount of debt and/or equity employed by a firm to
fund its operations and finance its assets. The structure is typically expressed as a
debt-to-equity or debt-to-capital ratio.

Debt and equity capital are used to fund a business' operations, capital expenditures,
acquisitions, and other investments. There are tradeoffs firms have to make when
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they decide whether to raise debt or equity and managers will balance the two try
and find the optimal capital structure.
Objectives of the study

1. To examine the capital structure policy and pattern of copany.
2. To Give suggestions for improvements of capital structure of the company.
Methodology

The study is based on secondary data, which was derived from the published annu-
al reports of RINL, which are collected from the registered office of RINL. In addi-
tion to published reports, other publications by RINL were also used. The informa-
tion related to the transport industry is derived from various sources like articles,
journals, periodicals, newspapers etc. The collected data was analyzed using rele-
vant Statistical and Accounting Techniques.

Period of the study

The period 2011-2012 to 2015-2016 i1s selected for this study. This 05 year period
was chosen in order to have a fairly long, cyclically well balanced period, for which
reasonably homogeneous, reliable and up-to-date financial data would be available.

Review of Literature

A number of research studies have been carried out on different aspects of financial
performance of different industries by the researchers, economists and academi-
cians in India and abroad. Different authors have analyzed performance in different
perspectives. A review of these analyses is important in order to develop an
approach that can be employed in the context of the study of RINL. Dr. Sunita pan-
icker (2013)2 advocates that better performance and sustainability in operation is
achieved with the help of Capital Structure. Though there are many factors which
affects the performance of firms, capital structure plays a major role in determining
sustained performance of a sector. So it's important to know the factors which con-
tribute to the firm's capital structure. Amidu (2011)1 stated that the factors to be
considered whenever a capital structure decision is taken are: Capital Intensity,
Tangibility, Profitability, firm Size, Non Debt Tax Shield based on Huang (2010)3
suggested that the company may need funds to finance its activities continuously.
Every time the funds have to be procured, the financial manager weighs the pros
and cons of various sources of finance and selects most advantageous sources keep-
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ing in view the target capital structure: Thus the capital structure decision is a con-
tinuous one and has to be taken whenever a firm needs additional finance As stated
by Zeitun, R. and Tian, G. (2008),9 a demand for raising funds generates a new
financial structure since a decision has to be made as to the quantity mix has its
implications on the share holders earning and risk, which in turn will affect the mar-
ket the market value of the firm. Thus, the primary motive of a company in using
different capital mix is to magnify the shareholders earnings and thereby market
value of the firm. As stated by Jensen (2006),4 once a company has been formed
and it has been in existence for some years, the financial manager then has to deal
with the existing capital structure. According to James (2004)7 financial structure
decisions is a significant managerial decision as it influences the shareholder's
return and risk. Consequently the market value of the share is affected by the finan-
cial structure decision. Santimoy Patra (2002)6 stated that the search for optimum
financial structure is like search for truth or wisdom.The financial structure of a
firm is very important since it related to the ability of the firm to meet the needs of
its stakeholders. The present study, therefore strives to bridge the gap by focusing
attention on important aspects of financial management and accounting practices.
Such a comprehensive study regarding this area is the need of the hour and present
study has been undertaken with a view to fill this gap.

Profile of the Company

RINL, the corporate entity of Visakhapatnam Steel Plant is a Navaratna PSE under
the Ministry of Steel. Visakhapatnam Steel Plant fondly called Vizag steel. It is the
first shore based Integrated Steel Plant in the country and is known for its quality
products delighting the customers. It is a market leader in long products and it
caters to the needs of diverse Industrial sectors. It is the first Steel plant to be certi-
fied ISO 9001:2008 (presently2015), ISO 14001:2004 (presently2015), OHSAS
18001:2007 and ISO/IEC 27001:2013 Standards. It is also the first PSE to be cer-
tified ISO 50001:2011 - Energy Management Systems and has acquired CMMI
Level 3 Certification for s/w development.

Analysis of Capital Structure Of RINL

The following capital structure Ratios analysis was carried out to analyze Capital
structure of RINL. These Ratios are:

1.Debt equity ratio.

- 10 3 - 9 (G 3 116 ) TAWH 2018 43 el |rHTRees viter



International Refereed Research Journal

SR HIfdeh IIer ufrent

ISSN-0975-4431

2.Proprietary ratio.

3.Solvency ratio.

4 Fixed asset to net worth ratio.
5.Current asset to net worth ratio.
6.Capital gearing ratio.

7.Fixed asset ratio.

8.Debt service ratio.

9.0perating profit ratio.
10.Financial leverage ratio

1. DEBT EQUITY RATIO

Table 1-Calculation of debt equity ratio

Interpretation

Rs(in crore)

The debt equity ratio in 2012 is .48, it increased to 0.80 in 2013, it slightly increased

to
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.082 in 2014, then it increased to 1.29 in 2015, in 2016 it increased to 1.37.

2. Proprietary ratios
Table 2- STATEMENT OF PROPRIETARY RATIO Rs(in crore)

Interpretation
The proprietary ratio in 2012 1s 63, it decreased to 50 in 2013, it slightly decreased
to 49 in 2014, then it decreased to 41 in 2015, in 2016 it decreased to 34.
3. SOLVENCY RATIO
Table 3- Statement of solvency ratio Rs(in crore)

Interpretation
The  solvency
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ratio in 2012 is 0.30, it increased to 0.41 in 2013, it increased to 0.49 in 2014, then
it decreased to 0.41 in 2015, in 2016 it again decreased to 0.34.

4. FIXED ASSET TO NET WORTH RATIO
Table 4 Statement of fixed asset to net worth ratio Rs(in crore)

Interpretation
The fixed asset to net worth in 2012 is 0.90, it increased to 1.10 in 2013, it increased
to 1.25 in 2014, then it increased to 1.45 in 2015, in 2016 it again increased to 1.90.

5. CURRENT ASSET TO NET WORTH RATIO
Table 5-Statement of current asset to net worth ratio Rs (in crore)
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Interpretations
The current asset to net worth ratio in 2012 1s 0.62, it increased to 0.83 in 2013, it

decreased to 0.69 in 2014, then it increased to 0.83 in 2015, in 2016 it again
increased to 0.86.

CAPITAL GEARING RATIO

Table 6-Statement of capital gearing ratio Rs(in crore)

Interpretation
The capital gearing ratio in 2012 is 5.30, it decreased to 3.41 in 2013, it decreased

to 3.24 in 2014, then it again decreased to 1.55 in 2015, in 2016 it again decreased
to 1.49.

6. FIXED ASSET RATIO
Table 7-statements of fixed assets ratio Rs(in crore)
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Interpretation

The fixed asset ratio in 2012 1s 0.76, it increased to 0.85 in 2013, it increased to
0.95 in 2014, then it decreased to 0.88 in 2015, in 2016 it increased to 1.14.

7. DEBT SERVICE RATIO

Table 8-Statement of debt service ratio Rs (in crore)

Interpretation
The debt service ratio in 2012 is 6.97, it decreased to 2.47 in 2013, it slightly
increased to 2.64 in 2014, then it decreased to 1.23 in 2015, in 2016 it increased to

3.17.
8. OPERATING PROFIT RATIO
Table 9-statement of operating profit Rs (in crore)
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Interpretation

The operating profit ratio in 2012 is 22%, it slightly decreased to 21.9% in 2013, it
increased to 24.6% in 2014, then it increased t030.2% in7 2015, in 2016 it
decreased to 15.8%.

9. FINANCIAL LEVERAGE RATIO
Table 410-statement of financial leverage ratio Rs(in crore)

Interpretation
The

financial leverage ratio in 2012 is 1.167, it increased to 1.678 in 2013, it decreased
to 1.607 in 2014, then it increased to 5.206 in 2015, in 2016 it decreased to 1.459.

FINDINGS

In this study I found that the capital structure is made by debt and equity. Sources

of the debt are secured loans, unsecured loans, current asset and current liability.

While the sources of equity are equity share capital, reserves and surplus ,etc.

1. It is revealed that table 4.1 consist of debt and equity mix of RINL. The debt
capital has been increased from 2012 to 2016.

2. It is revealed the table shows the proportion of total assets of a company

which are financed by proprietor's fund. Proprietary ratio is decreasing every year

during the study period.

3. The fixed asset to net worth ratio is more than the ideal ratio which means a

higher ratio says 100%means that there are no outside liabilities and all the funds
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employed are those of shareholder. In such a case the return to shareholders would
be lower rate of dividend and this is also a sign of over-capitalization.

4. In capital gearing ratio, the equity fund or net worth is more than the long
term debt borrowing which means low gearing. If the capital gearing is low then ris-
ing of long term loans may be easy.

5. Company's fixed asset ratio table shows from the year 2012 to 2015 the value
of ratio is less than 1 but in the year 2016 value of this ratio is 1.14 demonstrates
that the company has bought some of its fixed assets with the help of short term
funds. This depicts operational inefficiency.

SUGGESTIONS

According to the study on the capital structure analysis of RINL followings sugges-
tions are:

1. In the year 2014, 2015 and 2016 company's debt equity ratio is more than 1.
A value of higher than 1 means that more assets are financed by debt that these
financed by money of shareholders company should maintain this ratio less than 1.
2. Average of proprietary ratio is less than 60% which means discomfort for
creditors. It shows more dependence on external sources, a ratio can be seen as a
threat and may increase unwillingness of creditors to external credit to the compa-
ny. A company should mix and balance its external and internal sources in a way
that none of them is too high in comparison to the other.

3. Company should maintain the fixed assets to net worth ratio less than 1.

4. Fixed asset ratio table shows 5 years average ratio is 0.91 which is more than
ideal ratio .067 company should maintain this ideal ratio.

5. Operating profit ratio table shows that the operating profit is not optimal as

per its efficiency so to increase the operating profit, sales must be increased.
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All traits of an individual are products of heredity and environ-ment interactation.
Individuals with varied genotypes appear differently by exposure to the common
environmental factors. Interactions of gene and environment can result in different
disease phenotypes and intellectual abilities.

Intelligence was one of the first human traits to be the target of genetic
research even before psychology emerged as a scientific field. The correlation
between DNA sequence and behavioral differences such as intelligence is consid-
ered causal because DNA variations can lead to behavioral differences but behav-
ioral differences do not change DNA sequences (Deary et al., 2006).

Mental Retardation and Poor Scholastic Performance
Poor scholastic performance may be the result of mental retardation which mani-
fests under age 18. The "poor scholastic performance"” is a broad term and defined
differently by scholars. Okoye (1982) defined poor scholastic performance as one
in which a student is not successful in attaining standard performance in a specified
evaluation exercises involving a test, an examination or a set of constant assess-
ment. In other words, this can also be defined as school achievement of a child
remaining below the expected for his/her age, cognitive skills, and schooling
(Siqueira Giannetti, 2011).

American Association on Mental Retardation (AAMR) and American
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Psychiatric Association (APA) define mental retardation on the basis of certain for-
mulations developed by them. This refers to extensive limitations in functioning
characterized by radically sub-average intellectual level, existing concurrently with
limitations in two or more of the following adaptive skill areas: communication
ability, self-care, social skills, self-direction, community use, health and safety,
leisure, home living and work (Luckasson et al. 1992).

Definition of Concepts

Defining mental retardation remains a challenge and a matter of controversy. Ever
since people have been able to distinguish mental retardation from other forms of
mental disability, a central theme of definitions has concerned the failure of men-
tally retarded persons to adapt adequately to their surroundings. Older definitions
were couched in terms of adult behavior, and there was a tendency to avoid precise
criteria for deciding in borderline instances.

Tredgold (1956) defined mental retardation as a state of incomplete mental
development of such a kind and degree that the individual was incapable of adapt-
ing himself to the normal environment of his fellows in such a way as to maintain
existence independently of supervision, control or external support.

Doll (1953) provided more specific definition. In addition to the element of
social adaptation, he emphasized the emergence of handicap in childhood, its
constitutional nature and its incurability. He considered some criteria generally con-
sidered essential to an adequate definition and concept. These involve social incom-
petence, mental sub-normality, developmentally arrested, obtained at maturity, con-
stitutional origin and essentially incurable.

Many writers have attempted to specify quantitative standards for deciding
mental subnormal level. The most widely used objective criterion of this sort has
been the score obtained on a standardized test of intelligence such as the Stanford-
Binet Intelligence Scale or the Wechsler Intelligence Scale for Children (WISC). In
1916, Terman introduced a grouping of ability according to IQ's obtained on the
Stanford-Binet (Terman and Merrill, 1937). This system became widely used and,
in fact, became the standard classification system (Table 1). An IQ of 70 has gained
considerable popularity as a cutoff score for the retarded group.

There are a number of difficulties with these scoring criteria. Because an 1Q
is simply a score obtained on the basis of a restricted sample of behavior, there are
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significant limitations as to what can or should be expected of it, even if the tests
are perfectly reliable and children are always able to put forth their best efforts.
Furthermore, no cutoff score will ever be adequate to define mental retardation
independent of the setting in which the individual finds himself. Different skills and
abilities are required at different ages and in different environments. Retardation
must therefore be gauged in large part against current environmental demands.

Apart from this, the cutoff scores for measures of intellectual function are
better recognized than the cutoff scores for measures of adaptive behavior. There is
open agreement in the major diagnostic systems that performance on the intellectu-
al dimension must be approximately two or more standard deviations below the
population mean, which translates into an IQ score of 70 or less on measures with
a mean of 100 and a standard deviation of 15 (Reschly et al. 2002)

The American Association defines mental retardation as a significantly sub-
average general intellectual function existing concurrently with deficits in adaptive
behavior, and manifested during the developmental period. In this definition the
retarded person is judged in terms of his success with the developmental tasks
appropriate for his age: in the preschool period sensorimotor behaviors assume
greatest importance, while during the school years academic ability is of first inter-
est, and during adulthood economic independence and social recognition.
Furthermore, this definition makes it clear that a designation of mental status should
be a description of present behavior and implicitly disowns the notion of potential
intelligence.

Classification systems

Mentally Retarded or intellectually disabled individuals comprise a very het-
erogeneous group both in their behavior and in the causes of their deficiency.
Different classification systems have been proposed in the past to bring some order
in this disarray. Most systems have approached the problem from one of three view-
points: severity of the handicap, etiology of the symptoms, and the symptom col-
lection.

Causes and Consequences

The causes of poor scholastic performance can be broadly classified into two
groups that involve genetics and environment. The present study exclusively aims
to focus on genetic causes of PSP however, discussion on medical and varied envi-
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ronmental factors remains imperative. There may be genetic basis of various med-
ical problems associated with PSP, and many problems are purely environmental in
their origin.

Poor scholastic performance (PSP) shows multiple etiologies. Many reasons

are responsible for poor scholastic performance of children involving specific learn-
ing disability, attention deficit hyperactivity disorder, low 1Q level, emotional prob-
lems and psychiatric disorders. Other reasons involve a poor socio- cultural home
environment and additional environmental causes.
The modest beginning of the investigation of the genetic basis of mental deficiency
started long back in 1938 with a preliminary study of patients confined to hospital
institutions (Penrose, 1938). In recent years focus was on identification of smaller
and smaller chromosome variations associated with disease (Lucy Raymond and
Tarpey, 2006 ).

Abnormal development of a child that leads to mental retardation may be
due to trauma before birth caused by an infection or exposure to alcohol, drugs, or
other toxins and trauma during birth caused by deprivation of oxygen or premature
delivery of a new born child. Inherited disorders involve point mutation(s) and gross
chromosomal abnormalities.

Certain point mutations cause metabolic disorders that lead to mental retar-
dation phenotype such as phenylketonuria (PKU). On the other hand, chromosomal
abnormality such as Down syndrome demonstrates peculiar morphological and
abnormal behavioral traits. The average 1Q of matured persons with Down syn-
drome remains 50 that remain widely variable (Malt et al. 2013).

Prevalence

According to WHO estimates globally more than 450 million people suffer
from mental disorders. Currently, mental and behavioral disorders account for 12%
of the global burden of disease. This is likely to increase to 15% by 2020. The major
proportions of mental disorders come from low- and middle-income countries. The
problem is further complicated by a lack of adequate trained manpower and a low
priority of mental health in health policy (Reddy et al. 2013). In India, mental dis-
orders have a prevalence of 1.05%. Urban population has slightly higher rate being
at 1.1% as compared to rural being at 1.008%. Age was found to be highly corre-
lated with prevalence among children of rural areas (Lakhan et al. 2015).

The prevalence of mental retardation is influenced by a great number of
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environmental factors such as community, age, racial and ethnic background, geo-
graphic region, and sex (Hernandez and Blazer, 2006). Social integration of a mod-
erately mental retardate will be more difficult in a competitive, industrialized com-
munity than in a rural environment with the long-term support of an old fashioned,
extended family (Durkin et al. 1995). The severely retarded are mostly identified
before the age of one year, especially in the presence of physical abnormalities such
as hydrocephaly, spasticity, and sensorial disturbances. Mildly mentally retarded
individuals with 1Q's ranging between 50 and 70 are recognized at school age (Boat
and Wu, 2015). Once the critical period of adolescence and school attendance is
over, however, many of the mildly mentally handicapped are assimilated into soci-
ety and join the ranks of the dull-normal, living for the most part in marginal socio
economic circumstances.

Almost all studies dealing with mental sub-normality in children report a
higher incidence in males than in females. Moreover, in addition to the data collect-
ed from population and institution surveys, recent studies of family pedigrees more
specifically demonstrate that X-linked recessive disorders represent a substantial
proportion of mentally retarded males (Raymond, 2006).

Involvement of Chromosomes in Mental Disability

There are genetic components to mental disability. Examination of persons
with chromosomal variations and mental disabilities may be a way of overcoming
difficulties faced with the proper diagnostic processes. Unfortunately, chromosomal
analysis 1s rarely undertaken in subjects with psychiatric disorders. However, the
rate of chromosomal abnormality has significantly increased in persons with learn-
ing disability, and may be as high as 20% in those with mild learning disability
(Gostason et al. 1991).

It has been established in many other medical conditions with a genetic basis
that chromosomal variations, either by direct gene disorder or by positional effects,
can produce identical or similar phenotypes to those caused by point mutations and
their existence has greatly facilitated the physical mapping and cloning of candidate
genes (Collins, 1992, 1995).

Once a chromosomal anomaly is detected in a subject with mental disabili-
ty, it may be considered noncoincidental and related to the disorder if one or more
of the following criteria are met: (a) the chromosomal abnormality is rare and there
are independent reports of the abnormality being associated with mental disability;
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(b) there is proximity of the abnormality with a region of suggestive linkage find-
ings; or (c) there is cosegregation of the abnormality with mental disability within
the patient's family (Evans et al. 2001).

Some variations in chromosomes are very small and they only involve a sin-
gle gene called single gene disorders. However, when variations in chromosomes
are large enough and can be seen under light microscope, they are called chromo-
some anomalies or aberrations. There are many types of chromosome anomalies.

Chromosome anomalies usually occur when there is an error in cell division
following meiosis or mitosis. They can be organized into two basic groups viz.
Numerical anomalies (aneuploidy or an abnormal number of chromosomes) and
Structural anomalies. Numerical anomalies occur due to nondisjunction where
abnormal numbers of chromosomes may find their way into gametes, and a disor-
der of chromosome numbers may result.

Common Chromosomal Anomalies in Mental Deficiency

Down syndrome

Down syndrome is unique in its prominent role in exploring biology of men-
tal retardation for the first time in 1866 by John Longdon Down whose contribution
was significant in understanding biology of normal and abnormal development
(Down, 1866). The discovery of an extra 21 chromosome (trisomy 21) in the cells
of individuals with Down syndrome exhibiting 47 chromosomes in place of 46 nor-
mal numbers by Professor Lejeune in 1959 established role of chromosome varia-
tions in development.
This was the discovery of chromosome aneuploidy in man that firmly established
study of chromosome called cytogenetic as bona fide medical discipline (Smith and
Warren, 1985; Patterson, 2009). Karyotype of normal human exhibits that chromo-
some 21 is one of the smallest autosomes, comprising nearly 1.9% of human DNA,
Non-disjunction of this autosome during formation of the gametes at meiosis I or
meiosis II in one of the parents result in Down syndrome. Down syndrome is the
most common genetic form of mental retardation followed by X-linked mental
retardation.

Fragile X syndrome
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Fragile X syndrome (FXS) causes learning disabilities and cognitive impairment.
Usually, the penetrance of this genetic condition is higher in males as compared to
females because males are hemizygous having single X-chromosome (McKusick,
1983). The maximum numbers of single genes that cause mental retardation are
located on X chromosome. The first identified gene was FMRI1 that causes fragile
X syndrome being the commonest single gene abnormality.

Fragile sites are heritable points on a chromosome which are susceptible to
breakage and are consistently found on certain human chromosomes (Sutherland,
1982a, 1982b). These sites may represent structural chromosome mutations. The
fragile site on the long arm of the X (Xq 27.3) is associated with a form of familial
X-linked mental retardation (Lubs, 1969). It has been estimated that from one third
to one half of all families with (nonspecific) X-linked mental retardation express the
fragile site in some proportion of their cells (Brookwell et al, 1982).

The fragile site can be detected in chromosome preparations from lymphocytes
grown 1in tissue culture media lacking folic acid and thymidine. Specific culture
conditions can significantly alter the frequency with which the fragile site is
expressed. Female carriers of this disorder may or may not express the fragile Xj
some express it in only a small number of their cells. Thus, Xq fragile site demon-
stration in such carriers and in some affected males may be difficult due to a low
level of expression. As with most X-linked recessive disorders, carrier detection is
an important: aspect of genetic counseling for families with this syndrome.

Males with Fragile X syndrome show mild to moderate intellectual disabil-
ity whereas considerable proportions of females with this disorder being nearly
one-third remain intellectually disabled. Majority of males and nearly half the
females with fragile X syndrome show characteristic morphological features
involving long and narrow face, prominent jaw and forehead, flat feet, large ears
and in males additionally enlarged testicles after puberty .

A mutation of FMR-1 known as fragile-X mental retardation gene located on
the X- chromosome causes this syndromic condition. The FMR1 gene codes a pro-
tein known as fragile X mental retardation protein (FMRP) required for normal
brain development. Incidence was noted in all races and ethnic groups. Nearly 10%
affected males have severe intellectual disability (Hagerman and Hagerman, 2002).
In Fragile X syndrome, CGG pattern in a part of DNA in FMR1 gene is repeated
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many times. In majority of persons, the number of repeats remains small at 5 to 44
repeats, which is common whereas; when the number of repeats is very high being
greater than 200 repeats, the gene turns off and protein production is halted leading
to development of FXS which is also known as trinucleotide repeat disorder. This
1s heritable condition transmitted from parents. Intermediate number of repeats at
nearly 45 to 54 may have somewhat higher probability of having some symptoms
but they do not have Fragile X syndrome (Willemsen et al. 2011).

Sequence repeats in the range of 55-200 do not develop FXS but there may

be development of other condition known as fragile X-associated disorder. Couple
with premutation can transmit this to their children with the same condition or full
mutation leading to development of FXS (Gallagher and Hallahan, 2012).
The global prevalence of fragile X syndrome (FXS) in males is estimated nearly 1
in 4,000 while in females it is nearly 1 in 5,000. It has been demonstrated in both
animal and human studies that changes in the environment radically impact behav-
1or (Restivo et al. 2005). A peaceful high quality home environment has been found
associated with fewer autistic behaviors, higher IQ scores and better adaptability in
children with Fragile X syndrome (Glaser et al. 2003).

The new research and developments in mental disability did not evolve at
once. Some filtered through gradually and slowly following the growing evidence;
others were born more quickly with the support of laboratory tests. Therapy as a
more immediately attainable goal, the knowledge is used to inform individuals,
couples and families about the nature of the disorder and the possibilities of preven-
tion of genetically determined mental disability leading to poor scholastic perform-
ance in children, a major task for a genetic centre in the combat against the human
suffering by genetic disease.
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