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ABSTRACT ==
The present study was conducted to _ ]
examine the ACADEMIC ACHIEVEMENT OF (7;‘. i - —

HIGH SCHOOL STUDENTS IN MATHEMATICS
IN RELATION TO THEIR MATHEMATICAL
APTITUDE. The investigation was carried
out on 300 high school students of Haryana
state. Descriptive survey method of
research was used to conduct present
investigation. For the present study the
investigator used Mathematical Aptitude
test (developed and standardized by Rajni,
2006). Data were collected personally by
the investigator. Mean, standard deviation, ¢ -
pearson’s product moment method of correlation and t-Test were used to analyzed and interpret the
data.

KEYWORDS :Academic Achievement, High School Students, Mathematics, Aptitude, Mathematical
Aptitude.

ACADEMIC ACHIEVEMENT

Academic achievement has always been a crucial area and the main topic of educational
research. Academic achievement, in general, referred to the degree or level of success or proficiency
attained in some specific area concerning scholastic or academic work.

As soon as a child steps into the school, the process of his behaviour modification begins. He
acquires new attitudes, capabilities and skills which are judge by his achievement. In the school, it may
be taken to mean the attainment of any level of excellence in a desirable activity by the student. Since
the word “desirable” implies a value judgement, it is obvious, that a particular attainment may be
referred to an achievement or otherwise depending on whether it is considered desirable or not
achievement is used in broad sense; it is customarily concerned with academic context with the
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development of knowledge, understanding and acquisition of skills.

Academic achievement can be defined as excellence in all academic disciplines, in class as well
as extracurricular activities. It includes excellence in sporting, behaviour, confidence, communication
skills, punctuality, assertiveness, Arts and Culture.

Academic achievement has become an index of child’s future in this highly competitive world.
Academic achievement has been one of the most important goals of the educational process. It is also a
major goal, which every individual is expected to perform in all cultures. Academic achievement is a key
mechanism through which adolescents learn about their talents, abilities and competencies which are
an important part of developing career aspirations (Lent et al. 2000).

It is one of the determinants of success in life. Students who achieve well academically have
some advantages. Academic achievement serves as a key criterion in order to judge student’s true
potentials and capabilities (Daulta, 2008, Nuthanap,2007). Identifying these potentials and capabilities
are necessary to better hone them and find remedies where there are lacking.

MATHEMATICS

Mathematics is a subject which provides basis, directly or in directly to almost all the subjects
both of arts and science streams. Mathematics dominates almost every field of our life and activities.
Mathematical power requires the development of self-confidence, a disposition to pursue and use
guantitative and spatial information in solving problems and making decisions. Student’s interests,
curiosity and flexibility also affect the acquisition of mathematical power. This power will help the
students in their future life, skills and carrier.

In this dynamic world, people who perceive and may do arithmetic can have considerably
increased opportunities and choices for shaping their futures.

Mathematical competences open doors to productive futures. an absence of mathematical
competency keeps those doors closed. All students should have the opportunity and the support
necessary to learn significant mathematics with understanding and depth.

APTITUDE

School education in recent times, has emerged as an important segment of the total
educational system expected to contribute significantly to the individual as well as national
development processes. Today the important need of India, is to produce the right type of grown up
children who will one day take the responsibility of their own and also handle the problems of our
country and lead the uneducated masses to right path of social and economic development. Our
dreams can only be true if and when educated boys and girls are equipped with sterling qualities of
head and high to lead the masses and to take the work of future development in their own hand.

It can only be possible by classifying them according to their abilities, qualities through aptitude
test. Aptitude can be considered as the phase or area of an individual's mental ability in which he can be
expected to continue to improve to a point of exceptional performance. Aptitude measurement gives
an indication of ability to succeed in a specific field and achievement is a quality or ability of a person,
which is measured after training of a subject or a group of subjects.

Aptitude is defined as “a condition or set of characteristics regarded as symptomatic of
an individual’s ability to acquire with training some specified knowledge, skills or set of responses such
as the ability to speak of language, to produce music etc.”

- Warren
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An aptitude is the potentiality of a person who has to succeed in an occupation or school
attainment. Aptitude has relation to the future plans of a person. In referring to a person’s aptitude for
mathematics or art or carpentry or law, we are looking to the future of the person his aptitude is
however, a present condition, a pattern of traits, deemed to be indicative of his potentialities.

Therefore, aptitude is a special ability, talent and potential capacity for learning a certain mental
or physical operation or it is a mental capacity that indicates the probability of success in a particular
line of endeavour.”

MATHEMATICAL APTITUDE

Aptitude also plays a very important role in the development of the personality of an individual.
Hence it becomes one of the most important functions of the counsellor to find a particular aptitude in
child. Also, the role of education is to help the child to discover himself, to develop his innate abilities
and above all to cultivate desirable attitudes and aptitudes.

We are entering an era where aptitude for a particular subject field is being given weightage.
Mathematics now dominates almost every field of our life and our activities. In this age of science and
technology. It has permeated through the human life in such a way that, It has now became every man’s
everyday concern. To excel in mathematics aptitude towards it is mandatory.

Bandele (2004):- stated that aptitude is the natural ability or special skill at doing something.
Aptitude test in mathematics is less dependent on external influence in experience. It is more of the
innate capacity to learn and not the outcome of extensive learning itself.

Deanna (2007):- maintained that lack of mathematical skill raises serious issues for our nation’s
production or scientifically literate citizens and workers at every level.

Therefore, by knowing the mathematical aptitude of the child, he can be guided to adopt a
profession related to the field of mathematics. Mathematical achievement of a child largely depends
upon his mathematical aptitude.

Also, our society become more and more dependent on high levels of computer based
technology. It becomes increasingly important that children should grow up with a basic competence
and familiarity with numbers and they should feel at home in the world of calculation and computation
of course, there are many children who easily develop a familiarity with numbers.

Yet, there are also many children who think that mathematics is like learning a foreign language
and approach numerical problems with a mixture of confusion and helplessness. Some of these
children manage to grasp the concepts in school, by picking up a collection of techniques and tricks.
These may suffice them to get through the examinations. But they may be only hazily understood.

It seems quite possible that children might have difficulty with routines learned at school and
yet at the same time be able to solve the mathematical problems for which these routines were
demised in other more effective ways. One way to test this idea is to look at children who have to make
frequent and quite complex calculations outside school.

It might be the case that the some person could solve problems sometimes in formal and at
other times in informal ways. This seem particularly likely with children who often have to do
mathematical calculations in informal circumstances outside school at the same time on their
knowledge of numbers, which they have to learn at school is imperfect and their use of them is in
effective.

There is also some evidence that informal procedures learned outside school are often
extremely effective.

Gay and Cole (1976):- for e.g. showed that unschooled keeper traders estimated quantities of
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rice far better than educated Americans managed to.

There are reasons for thinking that may be difference between mathematical problems learned
in school and solving them in familiar contents out of school.

Reed and Lave’s (1981):- study with Liberian adults showed differences between people who
had and who had not been to school. However, it is quite possible that the same differences between
informal and school based routines could exist within people.

Thus, pedagogical psychology has proved that aptitude of children and youth are shaped and
developed in the process of activity requiring the utilization of those qualities which form abilities to do
that kind of activity.

RATIONALE OF THE STUDY

All scientific education is based on mathematics. Its neglect means to remain ignorant about all
other sciences. We should not forget that right from morning till evening, all our activities and
engagements are controlled and fashioned by mathematics. It is a pivot all processes of civilization.
Mathematics helps us to develop our intellectual powers like power of imagination, memorization,
logical thinking and reasoning. Study of mathematics is helpful in learning most of school subjects.

Achievement in mathematics is the competency shown by the student in the subject. But, there
are intra and inter differences among the individuals in the achievement of mathematics. These
differences may be due to their aptitude in the subject. The incidence of large failure in
mathematics in secondary school examination and in university examination is of great
concern not only the parents but, also to the educators. Sometimes, the parent due to their over
enthusiasm and own ambition, force the child to opt for mathematics without know the aptitude of
the child. The child gradually develops hatred for the subjects and becomes backward in mathematics.
The present study has great significance, relevance, importance and utility for both parents and
teachers. Because, this will encourage them to come forward to understand their children’s and
aptitude towards a particular subject. It is more important for the researcher so that they can capitalize
the opportunities according to the interest taste and aptitude of the students.

A control goal for all levels of mathematics education is the development of mathematical
power for all the students. In particular, mathematical power include the ability to explore, conjecture
and reason logically; to solve non — routine problem’s, to connect concepts within mathematics and
between mathematics and real-world situations, to read, write, listen and speak mathematically. This
power will help the students in their future life. Findings of the present study will be helpful to parents
and school authorities including teachers and principals to know and understand the effect of
mathematical aptitude on their academic achievement in mathematics. Present study has employed
the statistical technique of correlation and t- ratio. In this way, present study is helpful in studying the
predictive efficiency of independent variables i.e. mathematical aptitude in predicting the
achievement of students in mathematics.

OPERATIONAL DEFINITIONS OF TERMS USED

Academic Achievement:-Academic achievement is one part of wider term i.e. educational growth
which includes knowledge attained or skills developed in the schools subjects which is usually
evaluated by test scores or marks assigned by teachers or both. In the present study academic
achievement in mathematics was assessed on the basis of students’ last year annual examinations’
obtained scores.
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High School Students:- Here, in the present study, high school students refers to the students who are
studying in10+2 schools in class 9th to prepare themselves for real world work life.

Mathematical Aptitude:-Mathematical aptitude refers to those qualities characterizing person’s
ways to behaviour which serve to indicate how well he can learn to meet and solve certain
mathematical problems.

OBJECTIVES OF THE STUDY

The present study was carried with the following objectives.

1.To study the relationship between mathematical aptitude and academic achievement in
mathematics.

2.To study the difference between academic achievement of male and female students in mathematics.
3.To find out the difference between academic achievement of government and private school
students in mathematics.

4.To study the difference between mathematical aptitude of male and female students.

5.To find out the difference between mathematical aptitude of government and private school
students.

HYPOTHESES OF THE STUDY

After going through the review of related literature following hypotheses were formulated.

1.There exists significant relationship between mathematical aptitude and academic achievement in
mathematics.

2.There exists significant difference between academic achievement of male and female students in
mathematics.

3.There exists significant difference between academic achievement of government and private school
students in mathematics.

4 There exists significant difference between mathematical aptitude of male and female students.
5.There exists significant difference between mathematical aptitude of government and private school
students.

DELIMITATIONS OF THE STUDY

The scope of the study was delimited as under

eThe study was confined only to three districts of Haryana state Kurukshetra, Ambala and
Yamunanagar.

*Only the high school students of class ix from these three districts were taken for the present study.
*The sample of the present study was restricted to 300 students of high schools.

*The study was delimited to government and private schools of Haryana state.

*The study was confined to two variables i.e. Academic achievement (dependent), and mathematical
aptitude (independent).

RESEARCH METHODOLOGY
Descriptive survey method of research was used to conduct present investigation.

POPULATION
In the proposed study, population refers to all the students of high schools of Haryana state.
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SAMPLE

For the selection of the schools the investigator first of all purposively selected the three
districts namely Kurukshetra, Ambala and Yamunanagar of Haryana state. One block from each district
(Shahabad block from Kurukshetra district, Jagadhari block from Yamunanagar district and
AmbalaCantt from Ambala district) was taken for the selection of the schools. From each block two
schools (one is government and another is private school) were selected randomly. In this way six
schools in all were selected for the study. Twenty five male students of class ix (25x6=150) and Twenty
five female students of class ix (25x6=150) were selected randomly. Thus, 300 students of the class IX
from these schools constituted the sample for the present study.

TOOL USED
For the present study the investigator used Mathematical Aptitude test (developed and
standardized by Rajni, 2006)

DATA COLLECTION
The data were collected by administering the above mentioned tool on individual students. On
completion of the data, scoring was done with the help of key prepared by the concerned authors.

STATISTICAL TECHNIQUES
The following statistical techniques were used to analyse the data:
= Descriptive statistics namely, Mean, SD. were employed.
=« Inferential statistics namely, t-ratio, pearson’s product moment method of correlation were used.

ANALYSIS AND INTERPRETATION OF THE DATA

Analysis of data means studying the calculated material to determine facts or meanings. It
involves breaking down the existing complex factors into simple parts and putting the parts together in
new arrangements for the purpose of interpretation.

Analysis as a process enters into researcher in one form or the other in the very beginning, in the
selection of problem, in the determination of methods and in interpreting and drawing conclusions
from the data gathered. Data should be studied from as many angles as possible to find out newer and
newer facts.

The process of interpretation is essentially one of stating what the result show, what do they
mean ? What is their significance ? What is the answer to the original problem ?

Interpretation is by no means a mechanical process. Interpretation is the most important step in
the total research process. It calls for a critical examination of the results of ones analysis in the light of
all the limitations of the data gathered.

Thus, analysis and interpretation of the data help further researchers to attach the related
problems with appropriate statistical techniques to avoid unnecessary labour.

On the basis of analysis and interpretation of data following findings have been drawn
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Table No. 1
correlation between Mathematical Aptitude and Academic Achievement in Mathematics.

Sr. No. | Independent Variable The value of Coefficient of Correlation with
dependent variable of academic achievements in

Mathematics.

1. Mathematical Aptitude 0.240 **

INTERPRETATION
Table No.1 shows that the calculated value of coefficient of correlation r is 0.240. It is significant

at 0.01 level. So, the hypothesis is accepted. Thus, there exist significant positive correlation between
Mathematical Aptitude and Academic Achievement in mathematics.

Table No. 2
Significance difference between Academic Achievement of male and female
students in mathematics

Name of Group N Mean S.D df SEp t-ratio
variable
Academic Male 150 66.49 18.52
) 298 2.135 0.694
Achievement Female 150 65.65 18.46
INTERPRETATION

The calculated value of ‘t’ is less than the table value 1.97 and 2.59 at 0.05 and 0.01 level of
significance. It means that the hypothesis is rejected and it shows that there is no significant difference
between Academic Achievement of male and female students.

Table No. 3
Significance difference between Academic Achievement of government and private students in
mathematics

Name of Group N Mean S.D df SEp | t-ratio
variable
Academic Govt. 150 51.31 9.88
) 298 1.28 2.833
Achievement Private 150 80.83 12.16
INTERPRETATION

The calculated value of ‘t’ is greater than the table value 1.97 and 2.59 at 0.05 and 0.01 level of
significance. Thus we accept the hypothesis and it shows that there exist significant difference in the
Academic Achievement of government and private school students in mathematics.

Available online at www.lIsrj.in 7



“ACADEMIC ACHIEVEMENT OF HIGH SCHOOL STUDENTSIN MATHEMATICS IN RELATION TO THEIR ..........

Table No. 4
Significance difference between Mathematical Aptitude of male and female
students in mathematics

Name of Group N Mean S.D df SEp t-ratio
variable
Mathematical Male 150 18.26 7.158
. 298 0.75 0.11
Aptitude Female 150 17.05 5.83
INTERPRETATION

The calculated value of ‘t” is less than the table value 1.97 and 2.59 at 0.05 and 0.01 level of
significance. It means that the hypothesis is rejected and it shows that there is no significant difference
between Mathematical Aptitude of male and female students.

Table No. 5
Significance difference between Mathematical aptitude of Government and Private
students in mathematics

Name of Group N Mean S.D df SEp t-ratio
variable
Mathematical Govt. 150 15.37 4.09

298 0.70 4.948

Aptitude Private 150 19.94 7.67

INTERPRETATION

The calculated value of ‘t’ is greater than the table value 1.97 and 2.59 at 0.05 and 0.01 level of
significance. Thus we accept the hypothesis and it shows that there exist significant difference in the
Mathematical Aptitude of government and private school students in mathematics.

EDUCATIONAL IMPLICATIONS

Any piece of research, directly or indirectly has a good chance of finding some practical
applications. Some of the areas in which present findings find direct application are mentioned here. In
the light of above findings of the present investigation the educational implications may be suggested.
To summarize, the present research presents the academic achievement of high school students in
mathematics in relation to their mathematical aptitude that can be utilized by parents, teachers,
administrators and guidance personals for substantially enhancing the academic performance of
students, especially for those who are studying in high schools. Findings of this research may help to
understand the mathematical aptitude of the child, he can be guided to adopt a profession related to
the field of mathematics. Mathematical achievement of a child largely depends upon his mathematical
aptitude. Also, parents and teachers should provide scientific and mathematical literature,
psychological environment to their children. Therefore, in order to develop mathematical aptitude in
student's right from the beginning, care must be taken by parents and teachers to identify the aptitude
of students in an early age and accordingly some facilities should be provided in which the students can
develop their aptitudes for mathematics. Teacher should use drill and practice to fix up the
mathematical concepts for better learning.
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