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Abstract 

Mathematics education research has been a challenging area of research. 

Many researches abroad & India and North East India have studied the low 

achievement of students in Mathematics on different parameters such as 

Mathematical intelligence of students, study habit of Mathematics teaching-

learning, adjustment pattern of the pupil, analytical ability of students in 

problem solving. This paper is a survey on the research work conducted by the 

various researchers in India and Abroad on three important parameters such as 

Intelligence, study habit, adjustment pattern and its relation with mathematics 

achievement. This paper will also present the result of the researchers based 

on the three parameters mentioned above. The paper will conclude with the 

studies conducted on the secondary students of north-east India, in particular 

the secondary Mathematics students of East Khasi Hills districts of 

Meghalaya.   
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1. INTRODUCTION 

The mathematics is a backbone of students to achieve & develop the skill in reasoning 

and thinking level. In elementary stage, the base on mathematics should be imposed 

for development of mental observation, creativity and innovativeness. The paper will 

highlight the work of researchers, who have studied the different parameters such as 

Intelligence, Study habit and adjustment pattern and its relation on Mathematical 

achievement. Due to thelack of proper knowledge on mathematics, the students suffer 

in all sphere of life. So from the grass root level the teaching of mathematics should 
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be effective and scientific. The new generation must be trained to love mathematics 

and science from the very beginning of the stage when they come in contact in the 

number world – the very root of the world of mathematical science. There are a huge 

number of students in the state of Meghalaya whose achievement in mathematics is 

the lower side of the scale. The aim of study is to know the secondary students 

learning capability of the East Khasi Hill’s districts of Meghalaya. 

Students learning outcome is increasingly recognized as necessary not only for 

monitoring a school system’s success but also for improving the quality of education. 

Student’s achievement information may be used to improve education policy in a 

wide variety including the designing and implementation of programme to improve 

classroom teaching and learning process. Therefore mathematical survey will help to 

find out a good basis for tracking learning outcomes and is an attempt to assess the 

health of education system in secondary school of Shillong, Capital of Meghalaya. 

 

2. OBJECTIVE OF THE STUDY 

The present study is taken up with the following objectives for the students of East 

Khasi Hills districts of Meghalaya. 

[1] To find out the relationship between achievements in Mathematics, 

arithmetical ability and study habits of class X standard students. 

[2] To study the significant difference of achievement in Mathematics arithmetic 

ability and study habit of class X standard students when they are classified as 

urban and rural students. 

[3] To study the significant difference of achievement in Mathematics, Arithmetic 

ability and study habits of class X standard male and female student. 

[4] To study the significant difference of achievement in Mathematics with 

different arithmetic ability& study habits of group of class X standard based 

on the adjustment pattern of students. 

[5] To study the significant difference of achievement in Mathematics, arithmetic 

ability & study habits of class X standard when they are classified according 

to intelligence. 

 

3. RESEARCH CONDUCTED OUTSIDE INDIA 

 Mathematical survey based on different parameters like Intelligence, Adjustment 

Pattern and Study habit and its relation with academic achievement in Mathematics, 

are conducted by various researchers abroad. Osokyoa, (1988) stated that academic 

achievement is the end product of a learning experience. Academic achievement is 

generally regarded as the display of knowledge attained or skill developed in the 

school subjects. Busari, (2000) in the school setting it is referred as the exhibition of 

knowledge attained or the skills developed in school subjects. Test scores or marks 

assigned by the teachers are indicators of this achievement. Adedipe, (1985) 



Low Achievement in Mathematics, a case study of Schools of East Khasi Hills,… 47 

suggested the school’s evaluation of the pupils class work, as qualified on the basis of 

marks or grades. These marks assigned by schools could be either be-high or low, 

which means that the academic achievement could be either good or bad. Researchers 

who have sought to discover factors associated with high academic performance have 

examined the array of variable such as social behavior, by Taylor, Castein, Flickinger, 

Roberts and Fulmore, (1994), Marchant, (1991) academic self-concept by Steele and 

Aronson, (1995), Wighfield and Karpathian, (1991) learning strategies by Covington, 

(1984), motivation  by Deci and Ryan, (1985, 1992); Fabayo (1998) and Ogunniyi 

(1996) reveal that the low level of students academic performance is related to the 

decline in the availability of teaching resources in school. 

Research indicates a close connection between Intelligence & school’s performance 

Inplethora (Nigeria). The pattern of association observes between emotional 

intelligence and the academic achievement of the students is consistent with the 

position. Shuttle, Malouff, Hall, Haggerty, Cooper, Golden, Dornhein (1998); Tapia 

(1998); Ogundokun (2007); their position point in the direction of significant positive 

relationship existing between emotional intelligence and academic achievement of 

students. 

Academic motivation has been found to be significantly correlated with academic 

performance Salami, (1998); Ogundokun, (2007) 

Research findings revealed that of all the study habits sub-scales, teacher consultation 

was most influential while the ‘time allocation’ exercise, concentration no taking 

reading and assignments were regarded as less integral to student’s academic 

performance (J.T.B. Oluwatimilehin, et.al (2012). Many studies have been carried out 

by researchers on effective study habits. They argue that study habits have strong 

relationship with the academic performance of students. A student who cultivates 

certain study habit will perform differently from a student who has another set of 

study habit. The teachers teach all the students collectively but all the students do not 

have the same grades, where we see under achievers and wish achievers in 

mathematics. With these the teachers get puzzled with the sight of such situation and 

they try or push too much Riax, Asma, Niaz, (2002). According to Riat et.al (2002), 

study habits of students could play pivotal role in the learning process reflected in the 

academic achievement of the students in the mathematics. 

Bookman (1996) studied academic adjustment in relation to scholastic achievement of 

secondary schools pupils by taking a sample of 545 senior secondary schools and 

found that academic adjustment was significantly related to the scholastic 

performance and locality were unrelated; there was no difference among the students 

from urban, semi urban and rural localities with regard to scholastic performance. 

 

4. RESEARCH CONDUCTED IN INDIAIN STUDENTS 

The national policy of education 1986 has considered the importance of mathematics 

in general education and suggest that mathematics should be visualized as the vehicle 

to train a child to think reason analyze and to articulate ‘logically’. Study habits 
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always create talent and skill of problem solving technique. Kaur (1985) analyzed 

abstract concepts in mathematics and isolated the figural angular factor and numerical 

facility factor as dominant factors in learning mathematics and this achievement in 

mathematics in case of high school student. Sumangala (1995) has studied 750 

students in class IX, Kerala and found that the numerical ability, numerical reasoning, 

ability to choose symbols, spatial ability and abstract reasoning abilities to be 

significantly correlated to the achievement in mathematics. The arithmetical ability 

and study habit influence the achievement in mathematics Choudhury Ranjan et.al 

(2012) Kasith (2003) studied interactive effect of mental health, school adjustment 

socio economic status on academic achievement with the objective to find out the 

difference among students who were well adjusted and mal-adjusted to school 

environment differ in their academic achievement by taking a sample of 200 students 

(102 Boys, 98 girls) with the age range of 15-16 years and found that mental health 

had significant determinant effect on achievement in school subjects; students having 

better social & emotional adjustment attain good academic scores. Thakkar (2003) 

studied academic achievement, adjustment and study habits of rural and urban 

students and he found that there was no significance relationship in academic 

achievement and study habits for rural and urban students there was positive 

significant difference rural & urban students in adjustment areas of home, family, 

emotional and total but in the areas of social and educational adjustment the 

difference was not significant. Choudhury Ranjan et.al (2013) studied some variables 

like arithmetical abilities, algebraic ability, geometrical ability etc. in relation to the 

achievements in mathematics in secondary stage. He found that mathematical ability 

and achievement are significantly related. Habibollah Naderi et.al (2010) studied the 

relationship between the intelligence and academic achievement and investigated if 

the relationship differs between male and female. 

 

5. RESEARCH CONDUCTED FOR NORTH EAST INDIA STUDENTS 

Das R. C. and Barua A. P. (1968) in their work, “Effect on remedial teaching in 

arithmetic, study with grade-IV pupils, SIE, Assam, determines the effect of remedial 

teaching in Arithmetic in grade IV. The major educational implication of the study is 

that remedial teaching, even or a small period compare to the total duration of the 

working days in the year can effect significant improvement.Sharma A.K (1977) in 

his Ph D thesis, “A critical study of the achievement in mathematics by pupils of 

secondary schools with particular reference to the state of Assam gave the findings 

that classroom teaching of mathematics done by the lectures and blackboard methods 

extending up to higher classes number of teachers with specific training in 

mathematics is significantly low methodical teaching of mathematics is not prevalent, 

text books which are not graded properly, they fail to attract the students there by 

being one of the causes of dislike towards mathematics.Mishra D. D. (1996) in his 

studies “Testing the effectiveness of new instructional method in attaining better 

achievement in mathematics in the secondary school of Arunachal Pradesh” presented 

his findings that step by step sequential approach to the mathematics is needed in the 

classroom mathematics teaches of Arunachal Pradesh need to labour hard to teach 
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mathematics. Dev (1979) surveyed the schools of Nagaland with a view to find out 

teaching method popular with mathematic teachers. He discovered that teachers were 

more interested in lecture method and had a negative attitude towards reflective type 

question. Begum and Phukan (2001) analyzed the relationship between academic 

achievement and intelligence of 180 class X boys and class in Jorhat district of 

Assam. Gowsami (1980) studied on adjustment problem of school going adolescent 

girls and the development of an adjustment inventory for their measurement.Lamar R. 

(2014) studied the attitude of higher secondary students in Shillong towards 

Mathematics. Attitude is a powerful source of motivating students.Lamar R. (2014) 

also studied study habits of higher secondary students of Shillong in Mathematics. 

 

6. ANALYSIS BASED ON THE ABOVE STUDY 

M. O. Ogundokun et. al (2010) studied emotional intelligence and academic 

achievement; the moderating influence of age, intrinsic and extrinsic motivation 

revealed that, in emotional intelligence  

 [1]  Age and Academic Motivation were potent predictors mildly associated to 

academic achievement. The study has implications for the curriculum 

developers to integrate emotional intelligence into the school curriculum of 

secondary school. That teachers, counseling and educational psychologists 

should encourage the development of a strong achievement motivation in the 

students through the provision of appropriate. 

[2] Is intelligence related to academic achievement? Historically this question has 

been addressed by researchers. The relationship between measures of 

intelligence and achievement is significant to research, if there is a strong 

relation between them, it might be deduced that the intelligence test has an 

important contribution in connection with other variables for instance the 

curriculum, study program, the teacher, the characteristics of the school, and 

others in scholastic performance Naglieri & Bornstein, (2003). 

 Academic achievement of students in high school strongly correlates (.50 to 

.70) with intelligence scores Jensen, (1998), but in another study researcher 

experienced the hypothesis that the relationship between general intelligence 

and academic achievement was in large part associated with a mental speed 

component. In the beginning, the divided variance between general 

intelligence and academic achievement was nearly 30% Luo, Thompson & 

Detterman, (2003). On the other hand, after controlling for the mental speed 

component, the shared variance between general intelligence and academic 

achievement was decreased to approximately 6% Luo et.al, (2003). This result 

strongly shows to be true that the items of intelligence (such as mental speed 

component and may be other substances) are a significant intervener between 

intelligence and academic achievement. 

 In another study, Watkins, Lei & Canivez, (2007) stated that, there has been 

considerable debate regarding the causal precedence of intelligence and 
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academic achievement. Some researchers viewed intelligence and 

achievement as identical constructs. Others believed that the relationship 

between intelligence and achievement is reciprocal. Still others assert that 

intelligence is causally related to achievement Laidra, Pullmann & Allik, 

(2007) reported that student’s achievement relies most strongly on their 

cognitive abilities through all grade levels. 

 Researchers have also examined gender differences in intelligence in 20 

countries, studies from China through to Germany and Scotland have shown 

males give significantly and higher estimates than females for general over 

intelligence Adrian and Buchanan, (2005). Adrian and Buchanan (2005) stated 

also this difference is consistent across countries and populations although 

there are wide differences in level. Sophie etal. (2006) investigated whether 

sex differences observed on the subtests of the intelligence test were 

attributable to sex difference in general intelligence. Males outperformed than 

females on 3 out of the 10 subtests (information, arithmetic and matrix 

reasoning), while females performance was better than males only on 1 

subtest, called digit of symbol substitution. 

 Wendy and Johnson (2007) investigates 436 (188 males, 248 females) 

participants (ages were between 18-79 from Australia, Great Britain and North 

America). Their result have shown that there was a very small gender 

difference in general mental ability but males clearly performed better on 

Visio-spatial tasks while females performed better on tests of verbal usage and 

perceptual speed. Rammstedt and Rammsayer (2000) have been investigated 

on 105 German students and concluded that male self-estimates were 

significantly higher for logical-mathematical and spatial intelligences, while 

female estimates were significantly higher for musical and interpersonal 

intelligences. Reilly and Mulhern (1995) estimated the intelligence of 125 (45 

male and 80 female) of students at Queen’s University using the WAIS. They 

found there was no gender significant difference in their measured 

intelligence. However, men in the sample appeared to overestimate their 

intelligence, while the women were quite accurate in estimating their 

intelligence. Habibollah, et, .al (2008) reported there were no significance 

between males and females on intelligence but the result shows ‘males’ means 

are higher than females. 

 Administered by a Scale 3 of the Catell Culture Fair Intelligence Test (CFIT-

3a & b). Roberto Colom, Botella & Santacreu (2002) reported that this test is a 

foul. 

 Results of the study revealed that emotional intelligence has a significant 

correlation with academic achievement. 

[3] Education, no doubt, remains the most outstanding development priority area 

in the world today. The core purpose of education, unquestionably, is human 

development. Other things being equal, an educated person who is well or 

relevantly positioned in the socio-economic, cultural and political milieu is 
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expected to be a valuable asset to the society than another individual who is 

illiterate and perhaps ignorant. This simple fact explains why researchers and 

scholars, all over the world, continue to do research into ways of improving 

human knowledge and development. Debates on education and human 

development more generally can hardly be a boring exercise. The socio-

political, economic and technological developments, which bring about a high 

frequency of innovations and reforms, have all combined to make discussions 

or debates on education and human development trendy, exciting and 

unending. 

 However, achievement can be said to the outcome of instruction. Osokoya 

(1998) also stated that achievement is the end product of a learning 

experience. Attaining a high level of academic performance is what every 

parent or guardian as well as teacher wishes for their children, wards and 

students. 

 Age was found to be a significant factor in learning. In most cases age is an 

index of maturity and maturity aids learning. This explanation was supported 

by the work of previous researchers Waldman, (1986); Sturman, (2003); 

Naderi, Abdullah, Aizan, Sharir & Kumar, (2009) who found a significant 

moderate positive relationship between age and achievement. 

 [4] Intrinsic motivation was found to be a significant contributor to the academic 

performance of the students. This lends a good credence to several studies 

which have show positive correlations between intrinsic motivation and 

academic achievement e.g. Gottfried, (1990); Henderlong & Lepper, (1997), 

suggesting that a decline in intrinsic motivation may signify a decline in 

achievement. Cordava and Lepper (1996); Deci and Ryan (1985) found a 

positive relationship between intrinsic motivation and performance both in 

class and on standardized tests. 

 The study done by J.T.B. OLUWATIMILEHIN et al. (2012) reveal that 

[5] Reveal that of all the study habit’s subscales, ‘teacher consultation’ was most 

influential while the ‘time allocation’ exercise, concentration, no taking 

reading and assignments were regarded as less integral to student’s academic 

performances. 

[6] It was observed that study period procedures had the highest correlation with 

mathematics (i.e. r = .27) among other subscale of study habits. This was 

followed by teacher consultation with r = .25. The correlation of study habit 

subscales and mathematics ranged between r = .09 and r = .27. All these were 

significant at P ≤ .05. The regression study further revealed that the study 

habits subscales 14 (i.e. teacher consultation) contributed highest 1.40 while 

homework and assignments contributed lowest with .05. The regression table 

also revealed that all the subscales of study habits were significant to 

mathematics at P < .05. All the subscales however jointly contributed 71% to 

student’s performance in mathematics. 
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According to Nadari et. al. (2010) correlation were not significantly related to 

academic achievement for intelligence both male and female r = 0.10, P > 

0.05, intelligence (male) r = 0.011 P > 0.05 on the other hand intelligence 

(female) were not also significantly but negatively related to academic 

achievement r = .063, P > 0.05 for males, these correlations were not 

significantly related to academic achievements for male and also for females. 

 

7. ANALYSIS OF STUDIES CONDUCTED IN INDIA  

According to study done by Ranjana Choudhury et, al. (2012) on influence of 

Arithmetical ability & study habit on the achievement in mathematics at secondary 

stage revealed that: 

[a] Arithmetical ability and achievement in mathematics are significantly related. 

[b] Study habit and achievement in mathematics are significantly related. 

[c] Boys have better achievement in mathematics than girls. 

 English and Assamese medium students are independent for the achievement 

in mathematics. 

[d] Boys are high on arithmetical ability compared with girls. 

[e] High arithmetical ability group have the better achievement in mathematics 

than average and low group of pupils. 

[f] Regular study habit group have the better achievement in mathematics than 

irregular and moderately regular group of pupils. 

[g] Arithmetical ability as an independent variable depends on the achievement in 

mathematics of IX standard students to the extent of 28.44 %. 

[h] Study habit of mathematics as an independent variable depends on 

achievement in mathematics of standard students to the extent of 29.66 %. 

 

Choudhury R. (2013) studied on some variables of effective dimension in relation to 

the achievement in Mathematics at secondary stage.  

The study reveal that two variables of effective dimensions viz. mathematical ability 

and attitude towards mathematics related to mathematics have been taken and their 

relation on the achievement in mathematics has been studies to the pupils at 

secondary stage.  

[a] The relative contribution of arithmetic ability, algebraic ability, geometrical 

ability and attitude towards Mathematics is given by the equation AIM = 

−9.764 + 0.739 ∗ 𝐴𝑅𝐴 + 0.780 ∗ 𝐴𝐿𝐴 + 0.387 ∗ 𝐺𝐴 + 0.966 ∗ 𝐴𝑇𝑀  Where 

AIM = Achievement in Mathematics, ARA = Arithmetic Ability, ALA = 

Algebraic ability, GA = Geometric ability, ATM = Attitude towards 

mathematics. 
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[b] Arithmetic ability, algebraic ability, geometrical ability and attitude towards 

Mathematics contributes 36.6%, 38.0%, 27.5% and 25.9% respectively to the 

variance in mathematics achievement of the subject having a statically 

significant contribution. 

[c] The four independent variables jointly contribute 0.548 (54.8%) to the 

variance of the achievement in mathematics. 

 

8.  ANALYSIS BASED THE RESEARCH CONDUCTED IN NORTH EAST 

INDIAN STUDENTS 

 Mishra, D. D.  (1996) in his studies on “Testing the effectiveness of new instructional 

methods in attaining better achievement in mathematics in the secondary schools of 

Arunachal Pradesh” presented his findings that step by step sequential approach to 

mathematics is needed in the classrooms, mathematics teachers or Arunachal Pradesh 

need to labour hard to teach mathematics and teacher’s training in mathematics is 

imperative for better learning in mathematics. The acquisition of basic concepts by 

students is also dependent on the teaching method. Dev, (1979) surveyed the schools 

of Nagaland with a view to finding out teaching methods popular with mathematics 

teachers. He discovered that teachers were more interested in the lecture method and 

had a negative attitude towards reflective type questioning. This accounted for the low 

standard of pupil’s achievement in mathematics. Thus it is seen that the various 

factors which are a part of mathematics education have been well documented. These 

form the basis for the present research in mathematics education. This research 

proceeds to study some of the factors which affect mathematics education in 

undivided Bongaigaon district. The investigation hopes to gain a valuable insight into 

these factors. 

[1] Mathematical ability (ARA, ALA and GA) and achievement in mathematics are 

significantly related. 

[2] Attitude towards mathematics and achievement in mathematics are significantly 

related. 

[3] Regression is statistically significant and the four variables ARA, ALA, GA and 

ATM have significant contribution to the variance of achievement in 

mathematics. 

[4] The three independent variables jointly contribute .548 (54.8%) to the variance 

of the achievement in mathematic 

Goswami (1980) studied the adjustment problems of 370 urban adolescent girls of 

Guwahati, Assam. It was found that girls encountered maximum problems in the 

emotional and mental areas followed by the problems in the school and home areas. 
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9. CONCLUSION BASED ON OUR STUDY 

The present work of research is also based on the above parameters such as 

Intelligence, Study habit and Adjustment pattern and its effect on the academic 

Achievement in Mathematics of students of class 10 of the schools of East Khasi hills. 

The collected the data from different types of schools, such as rural and urban. It was  

analyzed taking the three parameters such as Intelligence, Study habit and Adjustment 

Pattern on urban school (Boys vs Girls, Tribal Boys and Non-Tribal Boys and Tribal 

girls and Non Tribal Girls). For Rural Schools the study was conducted among. In 

East Khasi Hills maximum students are low achievers in mathematics.   

Following result is worth to mention here. 

For the Urban schools of the East Khasi Hills district, Comparative intelligence 

among the Non-tribal boys and tribal boys differ approximately by 15% and for Non-

tribal girls and tribal girls differ by again 15%. But there is no significant difference 

between Non-tribal Boys  & tribal Boys and Non-tribal girls tribal girls with respect 

to Adjustment Pattern and Study-habit.  

Therefore it is the responsibility of educationist and education system to find out the 

situation of these problems. Keeping this point in mind the work have been started,  

Hope some concrete solution of the problem from this present research work. 
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