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Abstract

Mathematics anxiety has warranted a great deal of research in the context of learning processes, classroom behavior and
mathematics achievement, as well as exploration of possible effects of variable- attitude towards mathematics on mathematics
anxiety Empirical studies are necessitated to explore how determinants like gender, family income and parent s educational
level of students in higher education in India differ. The objective of this paper is to find whether there are significant differences
of the determinants such as gender, family income and parents educational level of the college students in India to attitude
towards mathematics and bi-dimensional nature of mathematics anxiety. Two hundred forty students of higher education
institutes in India (male-120, female-120) from diverse socio-economic background were randomly selected. The levels of the
dependent variables — attitude towards mathematics, cognitive dimension of mathematics anxiety and the affective dimension of
mathematics anxiety were determined. A multivariate analysis of variance (MANOVA) was conducted to determine whether
multiple levels of the independent variables (gender, family income, and parent s educational level) on its own or in conjunction

with one another influenced the dependent variables (attitude towards mathematics, cognitive dimension and affective
dimension of mathematics anxiety).Data was collected (online) by using a survey form. The participants were selected by
random sampling method from the students in higher education in India. The findings revealed that the independent variables-

family income, parental educational qualifications and gender have non- significant difference to attitude towards mathematics,

affective mathematics anxiety and cognitive mathematics anxiety.
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I. INTRODUCTION

Maoathematics 1s o core subject 1n the curricula of primary, mdependent vorioble ond mothematics ochievement as the
secondory, higher secondary ond tertiory education, ond on dependent varioble. Dreger ond Aiken (1957) mode three
understonding of mathematics hos been linked with better assumptions obout mothematics onxiety ond 1ts associotions
occupotional ond economic prospects for on individuol with reloted constructs. First they cloomed thot mathematics
(Balagou & Kogak, 2006), ond with on effective monogement onxiety 1s distinct from general onxiety though reloted to 1t,

of personal lives (Jun & Dowson, 2009).Given its secondly they ossumed mathemotics onxiety 1s not entirely
importonce to personal ond societal well-being, mothemotics dependent on generoal obility 1.e. intelligence ond thirdly they
ochievement of individuols ond the resultont onxiety- suggested o negotive relotionship between mothemotics
mothemotics onxiety, have been a topic of mterest for mony onxiety ond mothematics achievement. Loter, oll the three
reseorchers (Hembree, 1990; Lavosont, Hejozi & Vorzoneh, predictions were proved by researchers (Hembree 1990, Ma,
2011), specifically 1 the modern society oriented more ond 1999).Though, the interrelationship between test onxiety ond
more towards dato.ond technology. mathemotics onxiety was not mentioned by Dreger ond Atken

(1957), but empirical studies conducted by Dew (1984)
report strong correlotion between different mothematics
ossessment scores of mothemotics onxiety thon with test
onxiety scores.

Maoathematics onxiety hos been defined os ‘feelings of tension
ond onxiety thot mterfere with the monipulotion of numbers
ond the solving of mathemotical problems 1n awide variety of
ordinary life ond academic situations’. (Richardson & Suinn,
1972). Mathemaotics onxiety hos worronted extensive In 2002, Ashcroft suggested thot mothemotics onxiety
research, becomuse 1t hos been observed(Punoro & Reeve, encumbers cognitive processing in the brain by
2012) thot mathemotics elicited more anxiety os compored to overburdening the working memory with unwonted
the academic onxiety 1n other subjects. Most of the studies thoughts. As a result, highly mathematics onxious students
exploring the relationship between mothematics onxiety ond tend to ovoid mothematical tosks, enroll for fewer
other related constructs treated mothematics onxiety os on mothematics electives 1 high school ond college ond moke
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lower grodes in mathemotics (Hembree, 1990). In addition,
these students appeor to adopt anegative ottitude towords the
subject ond have negative perceptions obout their
mothematical obilities which adversely offect mothematics
competence ond mothematics ochievement, particulorly
observed m cose of femole college students (Foust &
Ashcroft, 1994; Malinsky et ol, 2006).

Antecedents to mathematics anxiety

Holmos( 1984) ond Schoenfeld (1992) stated mothematics
onxiety depends on certoun foctors thot ore mtrinsic to the
subject, for e.g., accumulative noture of mathematics, heavy
relionce on mathematical symbols and signs, ond
monipulations of symbols, problem-solving, understonding
of complex mathemotical concepts, ond others. Deficits
necessory orithmetic skills (Nunez-Pena et ol., 2014), poor
mothematical competence has olso been found to mtensify
mothematics onxiety. Therefore, mathemotics onxiety os o
construct hos worronted a greot deol of research i the context
of learning processes (Tobias, 1983; Ansor1 & Derokshon,
2010; Cowden, 2010), clossroom behavior (Younger,
Schneider, & Guirguis-Younger, 2008) ond mathemotics
ochievement (Ashcroft, 2002). Though, the detrimentol effect
of mothematics onxiety on performonce 1s a proven foct, but
the mechonism by which 1t hompers performance 1s
mconclusive.

Joun ond Dowson (2009) described thot mathemotics anxiety
1s o consequence of “on mobility to hondle frustration,
excesstve school absences, poor self-concept, mternolized
negative porental ond teacher attitudes toword mothematics,
ond on emphosis on learning mothemotics through drill
without “real” understonding” (p. 240). Devine ond his
colleogues (2012) systematicolly grouped the voriables thot
oct as antecedents to mothematics anxiety into three closses
nomely, environmental voriobles, mtellectual voriobles ond
personality voriobles. Environmental variobles include
clossroom experiences, teocher ond porental chorocteristics
ond external foctors like expectations. Intellectuol variobles
are related to students’ cognitive obilities whereas personality
variables 1nclude self-constructs like self-efficocy,
confidence, ottitude towords mothemotics reloted tasks such
os those foced when working with computer , statistics ond
learning behaviour.

Bi-dimensional nature of MA

Researchers (Bondalos et ol., 1995; Meece, Wigfield, &
Eccles, 1990) found thot mothemotics onxiety 1s bi-
dimensional — cognitive dimension ond offective dimension.
While the offective factor correlate significontly but,
negatively with mathematics ochievement (Wigfield &
Meece, 1988) oand children’s perceptions expectations
(Prowat & Anderson,1994), the cognitive foctor of
mathemotics onxiety correlate positively with the importonce
that children ottoch to mothematics os well with their ratings
of effort expended in mathematics. In a cross-cultural study,
group of researchers (Ho, et aol, 2000) posited thot the
dimensions of mothemotics onxiety con be distinctly
1dentified 1n the sixth —grade students samples collected from
the United States, Toawon ond Chino. They reported that the
affective foctor of mathemotics onxiety 1ncapocities
mothematics performonce more thon the cognitive
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dimension. The distinctive effects of the affective ond
cognitive components on performance hove implications on
the intervention strategies that con be formulated to minimise
mothemotics anxiety.

Gender and MA

A line of studies on moathematics onxiety explored gender
differences ond reported nconsistent findings. While
mojority of these studies revealed that the femoles hove
higher levels of mothematics onxiety compared to their mole
counterports (Alexonder & Moartray, 1989; Khatoon &
Mohmood, 2010; Moalinsky, Ross, Ponnells & McJunkin,
2006), some other studies(Haynes, Mullins &Steimn, 2004)
mdicated non-significont gender differences in mothemaotics
onxiety. Haynes et ol (2004) posited that there were various
other foctors related to the moles’ ond females” mothematics
onxiety ond so gender differences should be evoluated 1n
1solation. They reported that mathemotics onxiety of mole
students were significantly affected by general test onxiety,
while the levels of femoles’ mothemotics onxiety were
strongly related to several foctors like perceptions of
teochers’ mothematics obility, their percerved mothematics
obility ond general text onxiety. Also, Bologlu &Kogok
(2006) found that gender effects of mathematics onxiety
varted with the context and that gender offects mothematics
onxiety m conjunction with other foctors (Wigfield &
Meece,1988).These outhors ocknowledged that female
students expressed negative reactions towords mothematics,
which explaned the differences m the mothemotics
avoldonce behaviour of males ond females, ond triggered
mathemotics onxiety later on, mn college. Woodard (2004)
further reveoled that femole college students’ mathematics
onxiety did not odversely offect their moathemotics
performonce, or couse ovoidonce behavior, ond did not
develop more negative ottitude towords mathemotics. Miller
& Bichsel (2004) suggested that gender octs os oo moderator
between the relationship between mathemotics onxiety ond
mathemotics performonce. From these results, 1t 1s not cleor
whether there 1s a difference 1n the effects of mathematics
onxiety between male ond female students specifically 1n
college.

Therefore, more reseorch on gender differences on the
dimensions of mathemoatics anxiety 1s required to goun better
msights into femole students’ mathemotics onxiety os they
tronsit from eorly grades to college. One of the cums of this
study 1s to test the proposition that there ore no significont
gender differences n the cognitive dimension ond affective
dimension of mathemotics onxiety of students in higher
education in Indio.

Attitude towards mathematics

Attitude has been considered os a cognitive guide that might
fovour or 1nhibit learning (Gomez-Chacon, 2000)
.Furthermore, Vozquez, et ol (2001) considered ottitude to be
afoctor that explouns acceptonce or rejection of mothematics.
The ottitude towords mothemotics hos been defined as on
aggregated measure of “o liking or disliking of mathematics,
o tendency to engoge m or avoird mathematics octivities, o
belief that one 1s good or bad ot mothematics ond a belief that
mothemotics 1s useful or useless” (Neale, 1969, p. 623).
Several foctors affect ottitude towords mathematics, nomely
1) student related foctors— their mathematics performonce
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scores(Kogee et al, 2009), students’ mothematics onxiety,
students’ mathematics self-efficacy and self-
concept,extrinsic motivotion (Tohor et ol, 2010) ond
experiences ot high school (Klein, 2004);2) foctors related to
teocher, teaching and school -teocher’s content knowledge,
teaching methods, teochers® beliefs towords mothematics
(Carter & Norwood, 2010) ond teochers” attitude toword
mathemotics ond c) foctors reloted to home environment ond
society-namely,parent’s educational background, occupation
ond porentol expectations (Tobias, 1993).Researchers(Betz,
1978;Wigfield& Meece, 1988; Meece, Wigfield & Eccles,
1990; Pojores & Miller, 1994) have reported thot positive
ottitude towords mothemotics 1s negotively related to
mathemotics onxiety.

Studies examining gender differences on ottitude towords
mathematics report inconsistent findings. On one hond, there
are studies that demonstrate no significont gender differences
m ottitude towords mothemotics (Kogee et ol, 2009;
Nicoloudou & Philippou, 2003) ond on the other hond, there
ore some other studies thot report significont difference in
ottitude towards mathematics n the male ond female students
m the third yeor college students (Grootenber & Lowrie,
2002).The lock of consensus and consistency in the results of
the empirical studies suggest thot students’ attitude towords
mothematics are very subjective. Hence, 1n this study we will
explore whether gender differences on ottitude towords
mathematics 1s present 1n the context of the college students
m Indio. Thus, we will test the proposition that attitude
towords mathematics does not differ depending on gender of
students in higher educotion in Indio.

Parent’s socio- economic status

In most studies, socio-economic stotus has been defined os o
combination of parental ond fomily voriobles like- fomily
mcome, fomily size, parent’s educational level (Mayer &
Jencks, 1989). Compbell (1992) found thot parents directly
ond significantly affect children’s’ attitude towards
moathematics ond ndirectly affect students’ mathematics
onxiety. Gumus (1997) observed thot voriobles reloted to
fomily ond porents affect mothematics onxiety. Although,
several researchers (Yenilmez & Ozbey, 2006; Ar et ol.
2010,&Mohigir et ol. 2012) cloumed that there 1s asignificont
relation between these demogrophic variobles ond
mothematics onxiety ond ottitude towords mathematics,
contradictory findings have olso been observed. Vukovic
(2013) reported thot porentol educational levels do not impoct
children’s mathemotics onxiety. In literoture, there 1s a
generol consensus that mothematics onxiety 1s low for
students from high income background, but other researchers
(Mohigir et ol., 2012) reported thot fomily income 1s not on
onxiety affecting varioble.

Most of these empirical studies have explored the effects of
the demogrophic variobles on students’ mathemotics onxiety
ond ottitude towords mothemotics, porticulorly of secondory
ond high school students. There 1s still a lack of studies
examining the foctors affecting students’ ottitude towords
mothemotics, ond mothematics onxiety (cognitive ond
offective dimension), specifically in the higher education
level 1n Indio. In this regord, on investigation mto the impact
of the socio- economic voriobles such os, gender, fomily
mcome, ond porent’s educotionol level on the students’
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mathemotics onxiety ond ottitude towords mothemotics,
particulorly of higher educotion 1n India, 1s necessitated. This
rauses the following research questions.

What differences are coused 1n attitude towords mothematics
ond bi-dimensionol mothemotics onxiety of students of
higher education m Indio, by gender, fomily income ond
porent’s educotional leveln What are the interactions omong
the independent varioblesn What 1s the strength of association
between the dimensions of mathemotics anxiety ond ottitude
towards mathemoticsn

Hence, 1n this poper we scrutinise the multivoriote effects of
determinonts such as gender, parent’s educational level, and
fomily monthly mmcome, to the attitude toword mothematics,
ond the dimensions of mothematics onxiety of college
students in Indiaby testing the following hypotheses.

HI1: There are no significont gender differences m the
cognitive dimension ond oaffective dimension of
mathemotics onxiety of students in higher education 1n
Indio.

H2: The cognitive dimension of mathematics onxiety does
not differ ocross levels of the treatment vorioble-fomily

mcome.

H3: The cognitive dimension of mathemotics onxiety does
not differ ocross levels of the treatment vorioble--

porent’s educotional quolification.

H4: The aoffective dimension of mothematics onxiety does not
differ ocross levels of the treatment vorioble-fomily

mcome.

HS5: The offective dimension of mothematics onxiety does not
differ across levels of the treatment varioble-- parent’s

educationol qualification.

H6: Attitude towards mathematics does not differ depending

on gender of students in higher educotion i Indio.

H7: Attitude towards mathemotics does not differ ocross

levels of the treatment varioble-fomily income.

HS: Attitude towords mathemotics does not differ ocross
levels of the treatment vorioble- parent’s educotionol

qualificotion.

In oddition, we determine the level of the three dependent
variobles nomely, oftitude toword mothemotics, ond the
dimensions of mothematics onxiety.

II. RESEARCH METHODS

Research Design: The current study 1s o quontitotive study,
employmg cousal comparative reseorch design. In o cousal
comparative research, “the researchers attempts to determine
the couses or the effects of the differences thot already exist
between or among the groups of mdividuols” (Froeknel,
2011, pg. 366) .As the researcher has no control on the
independent varioble the relationship between the
mdependent voarioble ond the dependent vorioble 1s o
proposed relationship (Froeknel, et al, 2006) ond the findings
are open to vorious causol explonations. This design provides
evidence of the differences ond the level of significonce of
variobles os well os the statistical onolysis of the influence
ottributed by the mdependent voriobles to the dependent
variobles. In this study, the researchers determined how the
mdependent voriobles (gender, fomily mcome ond porent’s
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educationol level) influence the dependent variables (attitude
towards mathemotics ond mathemotics onxiety).

Sampling design: A rondom sompling technique was used
for selecting the participonts of the study; a technique m
which the reseorcher selects a subset of the populotion
rondomly such that each somple con be selected with equal
probability. The participonts of this study were the students
studying in vorious progroms in higher education mstitutions
i Indio — Bochelor of Science, Bochelor of Engineering,
Maoster of Science, Post graduote progroms in opplied
sciences, etc. All the participents had opted for ot leost one
mothematics course in the current phose of their studies. A
total of two hundred eighty seven students participated in the
study, of which a subset of two hundred forty responses were
retoauned ofter deleting those responses which had missing
mformation.

Data collection process: Datawos collected i online mode,
by sharing a survey form with the porticipants of the study.
This survey was prepored by the reseorchers after modifying
existing scoles to suit the objectives of the present study.

There were two mstruments employed to gother dota for the
current study — ottitude towords mothematics questionnoure
adopted from Nicolidou ond Philippou (2003)and
mothematics onxiety questionnoire odopted from Bursal ond
Paznokas (2006).The coefficient of Chronbach’s alpha.a was
calculoted to meosure the internal consistencyattitude
towards mothematics ond the mathematics onxiety
questionnoures- reporting Chronboch’s alpha value of 0.892
ond 0.870respectively. The mstruments - ottitude towords
mathemotics consisted 15 items with five responses using 5-
point Likert scale (1- strongly disogree, 5- strongly ogree) ond
mothematics onxiety comprised of 26 items with seven
responses using o 7-point Likert scale (1-strongly disagree, 7-
strongly agree).These instruments included demographic
variobles- gender, oge, fomily mcome, fomily size, parent’s
educational levels, ond longuoge spoken.

Data analysis: The statistical onalysis of the doto wos done
by determining the meon, stondord deviotion,Box’s M,
Levene’s test ond Multivariote Analysis of Vorionce
(MANOVA).The composite scores (meon) of the Likert scale
doto. obtouned for ottitude towords mothematics ond
mothemotics onxiety were computed, ond were onalysed ot
the interval meosurement scole(Boone (2012).For the
mtervol meosurement scoles meon ond stondord deviotion ore
suggested meosures of central tendency ond voriobility
respectively.Levene’s testfor all three dependent voriobles
LATM, MAA ond MAV are non-significont (significonce
greater thon .05) oand Box’s M test for equolity of the
covariance matrices shows o non-significont
value(.200),indicating no significont difference between the
groups on the three dependent variobles,Finally, MANOVA
was conducted to determine whether the response variobles
(attitude towards mothematics ond mothematics onxiety), ore
aoltered by the independent variobles (gender, fomily income
ond porent” educational level).The operational definition of
the voriobles m the stotistical onalysis of the study ore os
follows.

*  Moathematics onxiety (MAA) — The affective dimension
associated with mothematics onxiety thot explons the
emotional component of onxiety, feelings of nervousness,
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tension, dread, feor ond unpleosont physiological
reactions to testing situations(Liebert and Morris ,1967)
Mothemotics onxiety (MAC) -The cognitive dimension
ossocioted with mothematics onxiety thot explouns the
‘worry’ port of onxiety, displayed through negotive
expectation, pre-occupation with ond self-deprecatory
thoughts about an onxiety —cousing situotion(Liebert ond
Morris,1967)

* Attitude towards mothemotics (ATM)- A belief thot one 1s
good or bad ot mathematics ond abelief thot mothematics
1s useful or useless.

ITI. RESULTS AND DISCUSSION

Level of attitude towords mothemotics ond mathematics
onxiety of students in higher education in India

Table 1 shows the students’ level of attitudes towords
mathemotics ond the dimensions of mothematics onxiety.
Students’ ottitude towords mothematics woslobelled os
‘neutrol’ whereos both the cognitive ond affective dimensions
were described os ‘somewhot true’. The neutral oftitude
towords mathemotics hos 1mplicotions both on their
enthusiosm for mothematics ond mothematics achievement.
Students with o positive attitude expend more time for
solving both routine ond non-routine mothematical problems,
ond try out methods not used by their teachers. As olready
mentioned, ofttitudes oare formed primorily of individuol
homes, influenced by porents ond teochers, specifically i the
case of younger children. In college students, such findings
have not been reported.
Table L:Level of Attitude towards mathematics , cognitive and affective dimension of mathematics
anxiety
Dependent N Minimo | Maximu | Mean | Std. Qualitative
variables il m Deviation description
ATM 240 140 5.00 34525 | 60712 Neutral
MAA 40 200 6.46 4.1087 | 88302 Somewhatagree
MAC 240 138 6.54 3.9583 | 89999 Somewhat agree
Vaid N (it | 240
wise)

In previous studies, oftitude hos also been linked to the
emotional well-being of o person. Positive attitude towords
mathemotics (Dowker et ol, 2016;Akin, 2011) hos been
reported to correlote with negative mathemotics onxiety,
which implies that there 1s a significont relotionship between
the offective dimension rather thon the cognitive dimension
of mothematics onxiety.

The meon values of cognitive ond the offective dimensions of
mothemotics onxiety (MAC ond MAA) are 4.1 ond 3.9
respectively, this dota supports the findings ((Rounds &
Hendel, 1980) thot students are disposed to worrymg, when
they think obout mathematical tosks ond feel nervous when
they are mvolved m o mathematical tosks —mathematics
problem solving, during clossroom 1nstructions ond
specifically when they ore evaluoted. The results ore mn
consononce with the study of Ho et al, (2000) which reported
that more thon the cognitive dimension of mothematics
anxiety, the offective foctor 1mpacts mathematics
achievement negatively. Thus, the findings of this poper, 1s
useful for developmng mtervention strotegies to minimise
moathemaotics anxiety, ond improve mothematics performonce.
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Also, teochers should use instructionol strategies thot
facilitate o positive ottitude towords mothemaotics, thereby
reducing mothemotics onxiety ond olleviating mothemaotics
achievement.

Multivariote tests for group differences ocross groups in
gender

In Toble 2. the descriptive stotistics of the three dependent
variobles- ATM, MAA and MAC for oll groups of gender 1s
disployed.

Table 2:Descriptive statistics of ATM, MAA and MAC for all groups of
Gender
[ ATM MAA MAC
GENDER  Male | Mean 3.5016 4.0625 3.9067
N 120 120 120
Std. 63948 86046 | 91797
Deviation
Female Mean 3.4034 4.1548 4.0099
N 120 120 120
Std. 57138 .90626 88246
Deviation
Total Mean 3.4525 4.1087 3.9583
N 240 240 240
Std. .60712 .88302 .89999
Deviation

Toble 2 reveoled thot the meon scores of the three dependent
variobles vary across the two groups — namely, mole ond
female students. The difference in the meon scores (4.1548-
4.0625 = 0.923) wos highest for affective mothematics
onxiety (MAA) with o higher meon score of femoales os
compored to the male students. But, when « MANOVA wos
conducted, the differences between the groups were not
found to be significont on MAA (p volue=0.419) .Toble 3
reflects the summory of the MANOVA across the levels of
gender. The p —values of MAC (0.376) ond ATM (0.211) -
mdicote thot there are no significont differences in gender on
cognitive moathemotics onxiety ond affective mothemaotics
onxiety os well.

Table 3:Summary of MANOVA across gender
Source Dependent | Type I Sum | df | Mean F | Sig | DPartial Eta Squared
Variable | of Squares Square
AIM |59 1|57 IS O3
Corrected - -
Model MAA - |5IL 1|51 655|419 003
MAC 639 1|69 J88 376 003
ATM 2860687 |1 |2860.687 (7779.822\.000 |970
Infercept MAA 4051449 |1 4051449 [51883525).000 | 936
MAC 3160417 |1 |3760417 |4638466).000 |951
AIM |59 1|51 154 |
GENDER  |MAA |51 151 655|419 1003
MAC  [639 1639 J88 376|003
ATM 87514 238 | 368
Ermor MAA 185842 (238 |81
MAC 192947 238 |8l
ATM 2048780 | 240
Total MAA 437800 M0
MAC  |3054003  |240
ATM (88093 239
Comected Total | MaA 186353 [230
MAC  |193386 |23
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This datum showed that the students’ gender does not directly
affect therr attitude towards mathematics. Hence, the p-volue
implies thot the ottitude towords mathemaotics does not differ
significontly on gender of students in higher education 1n
Indio, which supports Kégcee et al, (2009) and Nicoloudou &
Philippou, (2003) findings.

The results olso indicote thot there are no significont gender
differences (p-volues of 419 ond .376) on cognitive
mothemoatics onxiety ond affective mothemotics onxiety.
Mullins & Stein, (2004) hod indicated non-significont gender
differences i mothematics onxiety which 1s supported by the
results 1n Toble 2. There 1s no significant direct effect of the
gender of the college students m Indio on mothematics
onxiety; so male ond female students display some level of
mathemotics onxiety. The findings of this study do not
support the notion that females express higher levels of
mothematics onxiety thon the mole counterports in the higher
education 1n Indio. Agaun, the results imply that both males
ond femoles possess similor ottitude towords mothematics,
hence, teachers should focus on the instructional strategies,
clossroom environment ond discourse that do not
differentiote between the genders of the students.

Multivariote tests for group differences ocross groups in
fomily income

In Table. 4, the averoge scores of the three groups n fomily
mcome — low income (1), middle income (2) ond higher
mcome (3) are exhibited. The meon score values of the three
groups on ATM 1ncreose os the level of fomily income
mcrease whereos the results of the averoge scores of MAA
ond MAC ocross the three groups neither mcreose nor
decreose.

Table 4: Descriptive statistics of ATM, MAA and MAC for all groups of
Income
ATM MAA MAC
INCOME 1 | Mean 34087 4.0599 39273
N 13§ 138 138
$td. 62471 7718 87003
Deviation
2 | Mean 34839 41790 4.0084
N 53 35 53
Std. 46567 87061 88674
Deviation
3 | Mean 35442 4.1694 3.9910
N 47 4 47
Std. 69474 92353 1.01187
Deviation
Total Mean 34525 41087 39583
N 240 240 240
Std. 60712 48302 589999
Deviation

For ATM, the difference of low income versus middle income
group 1s .0752 ond middle mcome versus higher income 1s
0.1355.To exomine ond ossess the extent to which these
differences ore significontly different, o MANOVA was
conducted the result of which 1s displayed in Table 5.
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The multivoriote test examines the significonce of differences
ocross the three groups of fomily mncome on the three
dependent variobles -ATM, MAA ond MAC. The p-values
mdicote that the differences 1n the meon scores on the three
dependent variobles are not significont. This result supports
earlier findings of Mahigir et ol., (2012), that fomily income
neither influences ottitude towords mothematics nor triggers
mothematics onxiety in students m higher educotion mn Indio.
This suggests thot there are several other foctors- that impact
college student’s ottitude towords mathematics, ond
mothemotics onxiety. As mathemotics becomes more
mmportont m higher educotion thon 1 school, for pursuing
technology related courses ond lucrative coreers hence,
students ot the tertiory level are more motivated to expend
more time 1n learning mothematics irrespective of the levels
offomily income. Fomily mmcome os o socio-economic
varioble does not contribute towords ottitude towords
moathemotics os well as mothematics onxiety of college
students 1 Indio.

Multivariote test occording to parent’s educational
quolification:

Parent’s educotional qualificotion voriobles- mother’s
educational qualification (PAREDUIL) ond fother’s
educational qualification (PAREDU2) have four groups-
high school diploma (1), graduote (2), postgraduate (3) ond
doctorate (4).Toble 6 summaorises the mean scores of the four
groups on the three dependent voriobles, ATM, MAA ond
MAC.

Table 6: Descriptive statistics of ATM, MAA and MAC for all groups of father’s educational
qualification(PAREDU1) and mother’s ed I qualification(PAREDU2)

ATM MAA MAC

PAREDU1 1 Mean 3.3807 42416 41013
N 82 82 82

Std. Deviation 58439 87531 84821

Z Mean 34781 3.9505 3.8028
N 87 87 87

Std. Deviation 56470 85200 -82962

i Mean 3.5281 4.0404 39167
N 60 60 60

Std. Deviation 70731 -88089 1.01055

4 Mean 33724 4.7413 43497
N 11 IE 11

Std. Deviation 50940 88111 1.01475

Total Mean 34525 4.1087 39583
N 240 240 240

Std. Deviation 60712 88302 89999

Table 5: Summary of MANOVA across family income ‘ ‘ PAREDU2 1 Mean 13224 41573 40005

Souree Dependent Type I Sum of df Mean Square E Sig. | PartialEta

Variable Squares Squared 5 i i 7

ATM 14 2 357 969 381 008 Std. Deviation 55292 87928 96224
Comected Model [ MAA 7 2 387 494 61 |om » — T R Ao

MAC 321 2 161 197 §21 002

ATM 8324 I 25 [e0en 000|964 N ) 8l i
Intercept MAA 3296.596 1 3296.596 4210018 |.000 947 Std. Deviation .64586 90260 82761

MAC 3045617 1 3045 617 3734826 | 000 940 3 Mean 16175 40950 18612

ATM 14 2 357 969 381 008 % = B i
INCOME MAA a1 2 387 494 611 004

MAC 321 2 161 197 21 002 Std. Deviation 57684 84008 87445

ATM 87.378 237 369 4 Mean 31515 40128 39731
Error MAA 185.580 37 7183 N 1 1 1

MAC 193.265 237 815

ATM 2948 780 240 Std. Deviation 58629 1.07584 1.17487
Total MAA 4237 802 240 Total Mean 34525 4.1087 39583

MAC 3954.003 240 x 240 240 240

ATM 88.093 239
Corrected Total MAA 186353 239 Std. Deviation 60712 .88302 .89999

MAC 193.586 239

From the results, the averoge scores of the first three groups of
both PAREDU1 ond PAREDU?2 increoses, while there 1s no
such trend 1n cose of the other two dependent variobles
(MAA, MAC).In this sample, 240 respondents are olmost
evenly split across the first three groups of PAREDU1 and
PAREDU2 (1,2,3) with sample sizes of 82,87 and 60 . These
somple sizes 1n concurrence with the three dependent
variobles go beyond the guidelines (Hour, Bobin & Block,
2015) to detect medium effect sizes (44 to 56), but are lesser
thon the required somple size (98 to 125) to categorize small
effect sizes with apower of 0.80.

Table 7: Summary of MANOVA across parent's educational qualification
Soumee Dependent | Type [ Sm gf  Mem  |F S (Pmd B
Vaible | of Squares Square Squared
Conected Modl | ATM 481 O |
M 1342 4w |14 mnom
MAC M oo | 09|00
ntencept AT ORI |1 | 6RITL | 168335E (000 | MR
M I O 2 S 1 I8
MAC BEE |1 | BETE | l06688 (000 | AN
FAREDUI AT I o |0 wo| o
M 6914 Iojun o |1 I
MAC 331 ojun o 1 I
TAREDIY ATM 180 Iojw |1 W |
Mg 1201 o M MW
MAC 1 yomo M |0
PAREDUL | ATM i O o |6
PAREDY M4 3 bl |
MAC 179 A R wmoo|m
Enar ATM B2 0|3
Mg my | |6
MAC w0 |8
Total ATM D4R |
I o | W
MAC w0y M
Comeeted Tatal | ATM 8093 1
JIE B33 |3
MAC |3
2.1 Souared = 033 (Adjustzd R Squared=-004)
b.R Squared= 07 (Adrustad R Squared=014)
¢. R Squared = 030 (Adjusted R Squared=-009)
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Table. 7displaythe test of significont difference by porental
qualificotions ocross the three dependent variobles. The p-
values indicate thot there 1s no significont difference between
parents’ educational level 1n terms of ottitudes toword
statistics, ond cognitive dimension of mothematics onxiety.

Multivariote effects of gender, fomily mcome ond porents’
educational qualificotion:

The MANOVA results using Wilk’s Lombdo.in Toble 8 shows
that gender was not significont with Wilk’s Lombda=0.968,
F (3,183) = 1.988, p > .001, multivariote 2 = 0.032. The
volue of F 1s not significont imdicoting that there were no
significont differences among the gender (mole or female)
groups on the three dependent variobles.

Table §: Multivariate analysis of demogaphic profiles

Independent variable | Wilks' | F Hypothesis | Errordf | Significance | Patiel efa
Lambda squared
d
GENDER 968 1.988 3 183 17 032
INCOME 964 1115 6 366 35 018
PAREDU! 949 1070 9 45505 | 34 7
PAREDU 2 n 1912 ] 45525 | .049 030

As mentioned before, Mohagir et ol( 2012) found porents’
educotional stotus offected children’s ottitude towords
moathematics os well as mothematics onxiety, specificolly
observed 1 a sample of schoolchildren. The findings of this
study reports o non- significont relotionship between
mothemoatics onxiety (offective dimension) with porents’
educational qualification in the context of college students, ot
F (9,445.525) =1.070, Wilk’s lambde-.949, p>.001,
multivariate n2= 0.017 for PAREDUI and
F(9,445.525)=1.912, Wilk’s lombda-.912, p>.001,
multivoriote 2 = 0.030for PAREDU2.The demogrophic
varioble , fomily income was not significont with Wilk’s
Lombda=0.968, F (6,366) =1.115, p>.001, multivariote n2
=0.018.

IV. CONCLUSION

Bosed on the findings of this study, the following conclusions
were drown. The level of students’ ottitude towords
mothemoatics wos reported os ‘neutrol’,which suggests thot
the students were not certoun obout whether they liked
mothematics ond as o result of which were unoble to decide
whether to spend more time to leorn mathematics or not.
Additionally, the level of mathemotics onxiety was reported
‘somewhot ogree’, suggesting thot the students in higher
education 1n India were found to express onxiety to some
degree when doing mothemotics. Furthermore, the students
appear to worry obout their engogement with mothematics,
when they think obout toking mothematics exominotion,
ottending o mothematics closs ond olso when solving
problems. Next, the demogrophic variobles gender, fomily
mcome ond porents’ educotional qualifications were found to
have non-significont relotionship with ottitude towords
moathemotics, ond both the dimensions of moathemaotics
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onxiety. This mmplies that these voriobles do not mmpact
ottitude towords mathematics ond have no effect on their
mothemoatics onxiety. Lostly, due to the limited studies 1n
Indio, future studies might toke into consideration,
morecolleges 1n the sompling to provide ond estoblish strong
statistical onolysis ond solid evidence of thedeterminonts thot
significontly offect ottitude towords mathemotics ond
mothematics onxiety of college students. Further reseorch
should be done m order to confirm or refute the findings of
this study.
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