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ABSTRACT

This study investigated the relationship between attitude scores and self-efficacy scores in
mathematics. Thus co-relational research has been done for the purpose of the study and
convenience sampling method has been used. The investigation was conducted with 354
madhyamik passed students studying at Bankura district. Results show that significant differences
have been found between Science and Social science streams with regard to Attitude towards
mathematics and self-efficacy 1 mathematics. In investigating the relationship between
mathematics attitude and self-cfficacy beliefs in mathematics “Mathematics Attitude scale” and
“Mathematics Self-efficacy Questionnaire™ were used. The consequence of the study stated that
madhyamik passed students” attitude scores and self-cfficacy scores towards mathematics are high.
In addition, there 1s a strong positive relationship between mathematics attitude scores and self-

efficacy beliefs scores in mathematics madhyamik passed students.

Keywords: Mathematics, co-relational, streams, attitude, self-cfficacy, madhyamik passed,

science, social science.

INTRODUCTION

Mathematics 1s one of the powerful instrument for conceptualization and application of science
and technology. Mathematics stimulates creative thinking, logical reasoning, abstract or spatial
thinking, problem solving skill, and effective communication skills also. It is an instrument that
can be used in our day to day lives to overcome the obstacles or problem faced therein (Bishop,
1996). Geometry 1s one of the most vital branches of mathematics (Isil & Ubuz, 2004) and it 1s
related with the properties and relationships of point, line, angles, curves and shapes, etc.
Geometry boosts us to describe and judge the world rationally and systematically (Canturk-Guhan
& Baser, 2007). In addition, NCTM (2000) strengthens the importance of geometry in schools
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mathematics by stating “Geometry i1s a natural place for the development of students” reasoning
and justification skills™ (p.40). In this motive mathematics has been considered as one of the most
indispensable subjects in the school curriculum. More mathematics contents are likely to be taught
in school and college throughout the world than any other subject (A. Orton, D. Orton and
Frobisher, 2004).

LITERATURE REVIEW
Attitude
Attitude : A Brief Concept Note

Attitudes play an important role on students” mathematics achievement. Phillips (2003) defined
attitude as a “multi-faceted psychological construct based on the individuals™ feelings, beliefs and
values”. Allport (1935) defined attitude as a “mental and neural state of readiness, organized
through experience, exerting a directive or dynamic influence upon the individual’s response to all
objects and situations with which it is related” (p. 810). This definition implies that an attitude is a
response to certain experience and is formed through life’s experiences. Allport’s definition
indicates the roles that experiences play an important role in implementing attitude. Thus, one’s
repertoire of experiences can be regarded as the basic building blocks of his/her attitude.

Eagly and Chaiken (1993) define attitude as “a psychological tendency that is expressed by
evaluating a particular entity with some degree of favour or disfavour™ (p.155). This definition
appears to focus on the exposition of attitude.

The above definition implies that attitude represents one’s feeling and reactions to situations.
The above definitions indicate that attitude illustrates one’s intuition and responses to situations.
Some studies deal with learners’ attitudes towards mathematics. Choudhuary & Das (2012),
Mahanta (2014) they show that attitude towards mathematics is affected by various factors like
gender role stereotyping, belief & perceptions about mathematics and affect study habits of
students.

Relationship between Attitude and Achievement

Plenty of research has been carried out on the relationship between attitude and achievement.
Several researches in western countries show a link between positive attitude and achievement
(Iben, 1991; Ma & Kishor, 1997; Tocci & Engelhard Jr, 1991), On the other hand, research carried
out in Asia on Asian students showed that positive attitudes were not always present among
students with high achievement scores (Leung, 2002; Stevenson, Chen & Lee, 1993). While
student’s achicvement does not always correlated with a positive attitude. Wilson (2008)
recommends that maintaining positive attitudes can have long lasting beneficial effects. In a
research by Reed, Drijvers & Kirschner (2010), it was concluded that positive attitudes towards
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mathematics uplifted learning styles. The study also revealed that the attitude of students played a
vital role in learning mathematics with computer based learning tools.

Attitude towards Mathematics

Attitude may therefore be simply considered as a positive or negative degree of intuition
associated with particular experiences. Probably, it is manifest in a student’s sentiment on certain
subjects of study. Thus attitude towards mathematics may be observed as just a positive or negative
emotional prognosis towards mathematics (Haladyna, Shaughnessy & Shaughnessy, 1983,
McLeod, 1992).

Attitude may not be germinated in overt behaviour. In other words, behaviour notifyving
particular attitudes may not outwardly apparent. Thus, attitude towards mathematics may be a
conglomeration of patterns of conceptions (Daskalogianni & Simpson, 2000).

The prior discussion points to the reality that attitude is multidimensional, having three
components within it: emotional response, beliefs pertaining the subject, and behaviour associated
to the subject. From this point of view, an individual’s attitude towards mathematics is delineated
by the emotions that he/she relates with mathematics, his/her beliefs towards mathematics, and by
how he/she behaves (Hart, 1980). Thus attitudes can be positive or negative. Attitudes play a
definite role on students’ mathematics achievement. These may be expressed in liking, enjoying
and showing interest in mathematics, or the opposite reactions. At worst, mathematics phobia
(Ernest, 1989) may ensurc. As attitude is attached with academic achievement, it is always
regarded as a significant variable in educational research (Nkwe, 1985). Ma and Kishor (1997)
expressed that there is a general conviction that children perceive more successfully when they are
inquisitive about what they learn and that implies them to acquire better in mathematics. There are
some research works that examine the role of attitude in Mathematics learning and achievement.
Fogarty, ¢t al., (2001) made a tool to measure attitudinal factors that play a role of technology in
mathematics learning. Di Martino & Zan, (2010) stated that attitude is a multi-dimensional view
and it is never too late to change the student’s attitude towards mathematics. Learner attitude
therefore plays a pivotal role in mathematics learning and achievement (McLeod, 1992).
Researchers have also found a potent relationship between positive attitude and beliefs about

mathematics and academic success m mathematics (Ashcraft & Kirk, 2001; Sandt, 2007
Schenkel, 2009; Sherman & Christian, 1999; Tapiia & Marsh 11, 2004).

A learner’s attitude towards mathematics can have a positive or negative influence on their
education. This means that a learner’s attitude could be the crucial factor behind his/her success or
failure in the subject. Learners may develop either positive or negative attitudes towards
mathematics from their educational perceptions. Positive attitude create optimism that is, imposing
favourable exposition to activities and events (Gillham, Shatte, Reivich, & Seligman, 2000). For
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learners, optimism can lead to persistence. Optimistic children are more likely to stay connected in
learning tasks often resulting in enhanced achievement (Wigfield, 1994). In contrast, negative
attitudes can enhance mathematics-anxiety (Trujillo & Hadfield, 1999) and may contribute to poor
achievement i mathematics.

Self-efficacy
Self-efficacy: A Brief Concept Note

Self-efficacy is defined as an individual’s beliefs about his/her capacity, to carry out a task or
perform certain behaviours successfully. Bandura, Barbaranelli, Caprara, & Pastorelli (1996)
contend self-efficacy can influence a person’s life in diverse way (p.1206).

Self-efficacy and Academic Achievement

Rescarches indicate that sclf-cfficacy influences achievement. Self-efficacy has been shown to
be an exact predictor of success in academic achievement (Fast et al., 2010; Multan, et al., 1991).
Pajarres (2006) in fact showed that twenty-five percent of student’s academic success is based on
Self Efficacy. Therefore, to assure students™ developed academic achievement, their self-efficacy
needs to be boosted. Bandura et al., (1996) state that parents with positive self-efficacy always
transmit this to their children. According to Zimmerman (2000), students with high self-efficacy
are eager to learn and are preserving and show more resilience to encounter problems (p. 86). The
immediate family may also influence a child’s self-efficacy. Bandura (1997) explained that self-
efficacy is the primary construct in social learning theory and described it as the behavior of an
individual that implies his/her to be successful in specific ventures. The four sources of self-
efficacy are experience, like being successful or unsuccessful; emotional and physical conditions,
like fear, excitement, observing others; experiencing, and witnessing success; and verbal
conviction of family, friends and colleagues (Bandura, 1997). Self-efficacy beliefs are maintained
from these sources and affect the achievement, enthusiasm of power and the individual’s struggles
to succeed (Kucukyilmaz and Dubun, 2006). Self-efficacy beliefs also affect individual learners’
thinking practices and affective responses. Individuals with high self-efficacy levels feel less
anxicty and can be more productive. Students showing certainty in their social skills expect
success. Students who are unhesitating about their academic skills expect high standards in
cxaminations and conjecture that the high value of their work will ensure personal and
professional favour. Individual with low self-efficacy levels doubt their social skills and often
anticipate rejection or ridicule even before establishing social contacts (Unlu, et al, 2010). Those
who lack academic self-confidence, conjecture low marks even before sitting for an examinations
or registering in a course. In some individuals with high self-efficacy levels tend to achieve
academic success, and subsequently greater carcer options. On the other hand, individuals with
low self-efficacy levels suffer social isolation and even compressed academic possibilities
(Pajarres, 2002).
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Influence of Self efficacy on Mathematical Achievement

Self-efficacy has been shown to influence learners’ mathematical achievement (Bandura et al.,
1996; Fast et al., 2010; Pajarres, 2005). An individual’s mathematical self-efficacy beliefs has been
defined as a situational, problem specific assessment of an individual’s dependence in her or his
expertness to successfully execute or attain a mathematical task (Betz & Hackett, 1994). Sclf-
efficacy beliefs in mathematics have been shown to be a predictor of nature in choosing a vocation
(Hackett (1985). Betz and Hackett (1994) investigated that mathematics competence can be a
critical filter in vocation choices for both men and women. Hodge (1999) observed that
mathematics examination scores 1s positively correlated with scores i self-efficacy in
mathematics. Betz and Hackett (1994) viewed a moderate correlation between mathematics
achievement and self-efficacy i mathematics. Handel (1980) mvestigated that mathematics self-
cfficacy, mathematics anxicty and mathematics achievement were highly correlated. In another
study Hodge (1999) reported that the effect of mathematics anxiety, mathematics self-efficacy and
achievement on a mathematics examination, it was found that small but significant relationships
exist among these variables. Morcover, Fast et al., (2010) observed that learners with low Self
efficacy give up easily when confronted with difficult mathematical problem. Research on self-
efficacy beliefs of students has also been undertaken by e.g. Canturk-Gunhan, Baser, 2007
Saracaloglu, 2009; Usher, 2009; Yenilmez and Uygan, 2010. They show that high self-efficacy can
enhance geometry learning and this can even be performed by interventions like creative activities.

Mathematics is indispensible for all academic discipline

Mathematics is one of the indispensible aid by means of which the other sciences, pure and
applied are capable to forge ahead (Peter, 2011). Mathematics is a tool for universal understanding
and communication. Mathematical tools and techniques are always manifested to changing needs
of Science, Technology and social science. Among the sciences physics, engineering, chemistry
most served by mathematics. Mathematical operations, measurement of distance, areas, volumes,
masses and more advance mathematics 1s needed in the treatment of Collision problems, vibrating
strings, motion of fluids, mechanics of continuous media, optics, ¢lectricity and thermodynamics
etc. In biological science mathematical statistics is extensively used in simple biology, agricultural
science and the medical sciences to execute statistical problems. The development of micro-
organisms 1S an exponential function which can be illustrated using the method of calculus. In
social science mathematics plays a vital role in understanding most of the concepts and theories as
it applies in to day to day occurrences. In geography mathematics is used in the measurement of
distances, arcas, map projections also more advance astronomical ideas in heavenly bodies are
mathematically deduced (Peter, 2011). The dependence of accounting, economics, business
administration, data interpretation, quantitative compression and logical reasoning is such that for
anyonc to demand expertness in any of these arcas, he must occupy a prime knowledge of
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mathematics beyond the madhyamik level. In law, even though mathematics is not read in
immediate forms as in other disciplines, the principles of mathematical reasoning forms the
primitive for its understanding. The lawyer also depends on his mathematical skills. Mathematical
skills also can be applied for practical judgment and important issucs relating to a decision in a
hypothetical business situation (Peter, 2011).

RATIONALE OF THE STUDY

It may be assumed that one of the main obstructions to achievement in mathematics is the
attitude of students to the subject.

Students in the HS classes have been through the gamut of Madhyamik School education, and
should be aware of mathematics as a discipline. They have developed certain attitudes towards the
mathematics that are possibly colored by their achievements in it and these attitudes have probably
influenced their achievement in mathematics.

Mathematics sclf-efficacy plays a large role in mathematics anxiety (Rozgonjuk, et al, 2020). In
their research, they said that perhaps improving students’ mathematics self-efficacy could also be
helpful in reducing mathematics anxiety. They also stated it could also be that reducing students’
mathematics anxiety could be helpful in boosting their mathematics self-efficacy (Rozgonjuk, ct
al., 2020). Lee (2009) investigated across 41 countries and found that the low performing countries
displayed low mathematics self-efficacy and high mathematics anxiety; the high performing
countrics displayed high mathematics sclf-efficacy and low mathematics anxiety. Lee (2009) also
viewed that the top performing nations displayed one of the lowest scores on mathematics self-
efficacy and the highest scores in mathematics anxiety in Japan and Korea.

This study has attempted to find out the relationship between attitude towards mathematics and
self-efficacy in mathematics of students. Further the study has aimed to discern any difference in
attitude and self-efficacy between students in the different streams of study.

OBJECTIVES OF THE STUDY

1. To find out the difference in attitude towards mathematics of science and social science
class XI students.
1. To find out the difference between self-efficacy in mathematics of science and social
science class XI students.
1. To find out the relationship between Attitude towards mathematics and self-efficacy in
mathematics of class XI students.

METHODOLOGY

The purpose of the study is to determine the relationship between madhyamik passed students’
mathematics attitudes scores and mathematics self-efficacy scores. Thus, a co relational research
design was employed in the process of the study. The study also measures any mean difference in
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mathematics attitude and mathematics self-efficacy between students in the different streams of

study.

SAMPLE

The random sample consisted of 354 class XI (just pass out Madhyamik Examination) students
drawn up from 12 schools of Bankura district in West Bengal, India. Formal approval from all the
school Head Teachers were obtained in order to conduct this rescarch. The sample is as follows:

Table 1A : Method of drawing Sample

Sample Sample Sample Sub- Name of No. of Number
State Districts/Cluster | divisions/Clusters | Blocks/Clusters | Sample Schools | of students
West 1 Bankura 1 Bankura 1 Bankura 3 95
Bengal 2 Bankura Il 3 93
2 Bishnupur 1 Bishnupur 3 85
2 Kotulpur 3 81

Table 1B : Streams wise and Gender wise distribution of Students participated

Gender Streams Total
Science Social Science
Boys 95 45 140 (39.55%)
Girls 122 92 214 (60.45%)
Total 217 (61.30%) 137(38.70%) 354(100%)

Source : School data obtained during field visit in 2014.

DELIMITATION OF THE STUDY

Sample was collected from school affiliated to West Bengal Council of Higher Secondary
Education, in only Bankura district of West Bengal.

TOOLS

The following instruments are used in the study —

1) Personal data sheet cum interview schedule it consisted of particular information about
the participants that is Name, age, gender, stream of study, name of school, medium of
instruction, marks obtained in madhyakmik examination, father’s education level and
mother’s education level etc. The personal data sheet cum interview schedule was
administrated on an individual basis in quict and peaceful environments. The
respondent was first put at light conservation and the interview schedule was gradually
and orally administered.

Anwesa : A Journal of Education

[159]

Volume - 15, 2023
ISSN : 0973 - 5895



A Study on the Relationship between Self-Efficacy Beliefs in Mathematics and Attitude Towards Dr. Arup Kundu

11) ‘Mathematics Attitude Scale” consisting of 47 likert type items, The Test-retest
reliability coefficient of the scale is 0.94 (Kundu, 2018).

i11) “Mathematics Self-efficacy Questionnaire™ consisting of 14 likert type items, The test
retest reliability coefficient of the scale is 0.97 (Kundu, 2018).

DATA ANALYSIS

The researcher personally visited the schools for the collection of data. Quantitative techniques
were used in the analysis of data generated by mathematics attitude scale and mathematics self-
efficacy scale. The descriptive statistics and Pearson Product Moment correlation coefficient was
calculated between mathematics attitude scores and mathematics self-efficacy scores. Independent
samples t- tests were used to compare the responses to the mathematics attitude and mathematics
self-efficacy between two streams Science and Social science if the mean responses were different.
Data were analyzed by using the SPSS 23 statistics programme and presented in tables.

FINDINGS

Descriptive and inferential statistics results regarding Madhyamik passed students attitude
towards mathematics are present in Table 2.
1) To find out the difference between attitude towards mathematics of science and social
science class XI students.

The null hypothesis in this purpose—

H,,: There is no significant difference between attitude towards mathematics of science and

social science class XI students.

Table 2 : Mean difference between attitude towards mathematics of Class XI science and social
science students

Variable Mecan (N = 354) Std. Deviation (N = 354) t- Df | Level of
Value Significant
Science | Social Science | Science | Social Science
N=217 N=137 N=217 N=137
Attitude 194.27 161.62 17.389 23.370 15.001 | 352 .000
towards
mathematics
(Significant)

Table 2 represents the mean difference between class XI students with regard to attitude
towards mathematics. The mean scores of science students and that of social science students with

Anwesa : A Journal of Education Volume - 15, 2023
[ 160 ] ISSN : 0973 - 5895




A Study on the Relationship between Self-Efficacy Beliefs in Mathematics and Attitude Towards Dr. Arup Kundu

regard to attitude towards mathematics were 194.27 and 161.62 respectively. The standard
deviation of scores of science students and that of social science students with regard to attitude
towards mathematics were 17.389 and 23.370 respectively. The calculated t-values between
science and social science students with regard to attitude towards mathematics were 15.001,
which is significant at 0.01 levels. Thus, H, is to be rejected, and there is a significant difference
in attitude towards mathematics between science and social science students. Table-2 shows that
science students show higher mathematics attitude than social science students. Hence it can be
concluded that, there exists a significant streams wise difference in attitude towards mathematics
in favour of Science students.

Descriptive and inferential statistics results regarding Madhyamik pass out students’ Self
efficacy in mathematics arc present in Table 3.

1) To find out the difference between self-efficacy in mathematics of science and social
science class XI students.

The null hypothesis in this purpose—

H, : There is no significant difference between self-efficacy in mathematics of science and social
science class XI students.

Table 3 : Mean difference between self-efficacy in mathematics of Class XI science and social
science students.

Variable Mecan (N = 354) Std. Deviation (N = 354) t- Df | Level of
Value Significant

Science | Social Science | Science | Social Science
N=217 N =137 N=217 N=137

Self- 58.424 44618 8314 11.196 13.252 | 352 .000
efficacy in
mathematics

(Significant)

Table 3 represents the mean difference between class X1 students with regard to self-efficacy in
mathematics. The mean scores of science students and that of social science students with regard
to self-efficacy in mathematics were 58.424 and 44.618 respectively. The standard deviation of
scores of science students and that of social science students with regard to seclf-efficacy n
mathematics were 8.314 and 11.196 respectively. The calculated t-values between science and
social science students with regard to self-efficacy in mathematics were 13.252, which is
significant at 0.01 levels. Thus H is to be rejected, and there is a significant difference in self-
efficacy in mathematics between science and social science students. Table-3 shows that science
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students show higher mathematics attitude then social science students. Hence it can be concluded
that, there exists a significant streams wise difference in self-efficacy in mathematics in favor of

Science students.
The following table shows the descriptive statistics for the two variables attitude towards
mathematics and self-efficacy in mathematics

The results are presented in the table-4 as follows-

Table 4 : Descriptive statistics results of attitude towards mathematics and self-efficacy in

mathematics

Variables N | Minimum | Maximum Mean Std. Division
Attitude towards mathematics 354 110 228 181.70 25426
Self-efficacy in mathematics 354 16 69 53.119 11.638

Both variables, attitude towards mathematics and self-efficacy in mathematics were found to be
continuous.
1) To find out the relationship between Attitude towards mathematics and self-efficacy in
mathematics of class XI students.
The null hypothesis for this purpose is-

H There is no significant relationship between attitude towards mathematics and self-efficacy

0AS .
in mathematics of class XI students.

The Pearson product moment correlation technique was used to test the hypothesis.

Initially, a scatter plot between attitude towards mathematics and self-efficacy in mathematics

was constructed.
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Figure 1 : The relationship between students™ attitude towards mathematics and Self efficacy in
mathematics.

Preliminary analyses were observed to ascertain no violation of the assumptions of normality,
linearity and homoscedasticity. This figure 1 indicates a viable liner correlation between the two
variables.

In order to examine the relationship between students’ attitude towards mathematics scores and
self-efficacy in mathematics scores Pearson product-moment correlation coefficient was
calculated. The results are presented in table 3.

Table 3 : Pearson product-moment correlations between Attitude towards mathematics and
Self efficacy in mathematics scores.

Attitude Self-cfficacy
Attitude Pearson Correlation 1 782
Sig. (2-tailed) .000
N 354 354
Self-efficacy Pearson Correlation 7827 1
Sig. (2-tailed) .000
N 354 354

** Correlation is significant at the 0.01 level (2-tailed).

The relationship between attitude towards mathematics scores and self-efficacy in mathematics
scores was investigated by using Pearson product-moment correlation coefficient. Table 3 shows
that the strong positive correlation r=0.782, p<0.01 between attitude towards mathematics and
self-efficacy in mathematics and highly significant. This shows that proper attitude towards
mathematics can built self-efficacy in carrying out mathematical activities and solving problems,
and thus enhancing mathematical competency.

CONCLUSION

The results of this study show that there is a significant difference between the attitude
towards mathematics and self-efficacy of students attending science and social science streams.
Kundu (2018), Avci et al., (2014) and Avci et al., (2011) have found similar results with this
research. This may be due to the fact that students in social science generally do not have a strong
mathematics background. Therefore, they do not understand the lesson easily.

This study, among class XI students of Bankura district, shows that self-efficacy in
mathematics is strongly influenced by attitude towards the mathematics. A highly significant
relationship between the students™ attitude towards mathematics and self-efficacy in mathematics
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was found in this study. The studies in the literature have shown a significant relationship between
attitude and self-efficacy (Jameson 2013; Karadeniz 2014; Bariley 2012; Kundu & Ghose 2016).
That 1s, the mathematics attitude and self-efficacy are not independent from each other. Learners
whose attitudes are more positive towards mathematics have higher self-efficacy beliefs towards
the subject. The research shows that positive attitude towards mathematics being higher self-
efficacy appreciation, whereas negative attitude brings lower self-efficacy appreciation. Yavuz
Mumcu & Cansiz Aktas (2015) have found similar to this research. Learners™ mathematics self-
efficacy could be developed by reducing their mathematics anxiety (Peters, 2013), which could be
favorable to them in progressing their attitude and interest (Louis and Mistele, 2012). In order to
get the learners to become more positive towards mathematics, a congenial learning ambience
where they can nurture the sense of self efficacy should be provided.

Good achiever in mathematics 1s an important determinant for self-efficacy and attitude
towards the mathematics (Yavuz Mumcu & Cansiz Aktas, 2015). Similarly, social science students
are observed to have lower level of affective features compared to science students. Consequently,
this study has managed the change of affective characteristics, a noticcable dimension in
mathematics teaching learning, in students studying at different streams of studies, it has supported
the hypothesis. This research has given answers to the question of why social science stream
students lag behind in mathematics than science stream students.
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