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ABSTRACT

This study examines whether math anxiety and negatititudes towards mathematics
have an effect on university students’ academite@eiment in a methodological course
forming part of their degree. A total of 193 stutdewere presented with a math anxiety
test and some questions about their enjoyment-ceafidence and motivation
regarding mathematics, and their responses weessess in relation to the grades they
had obtained during continuous assessment on aea@ntitled “Research Design”.
Results showed that low performance on the coum® nelated to math anxiety and
negative attitudes towards mathematics. We sugthest these factors may affect
students’ performance and should therefore be takeraccount in attempts to improve

students’ learning processes in methodologicalsasuof this kind.
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1 INTRODUCTION

The negative effect of mathematical anxiety — dadinas a feeling of panic,
helplessness, paralysis and mental disorganizéimnarises among some people when
they are required to solve a mathematical problemoh@rdson & Suinn, 1972; Tobias,
1978) — and of negative attitudes towards mathewain the performance in tasks
requiring the management of numbers has been widtlgdied (Ashcraft, 2002;
Ashcraft, Kirk & Hopko, 2000). Ashcraft and Fau$B94) show that these factors are
related to poor performance in mathematics and tthateffects get worse with more
complex arithmetical problems. These negative &ffédrave been studied mainly in
educational contexts, more specifically, in theaané mathematics teaching, a field in
which the impact of affective aspects on the precek learning has been studied
(Gémez-Chacén, 2000). Inside this topic, McLeod8@,91992, 1994) demonstrated
that affective aspects play a very important ral¢hie process of teaching and learning
mathematics; some of them are deeply rooted andreme difficult to eliminate by
instruction (Gomez-Chacén, 2000). Although manyestigations have been conducted
on primary and secondary education (e.g. CarborMastin & Arranz, 1998; Gil &
Guerrero, 2005; Tejedor, Santos, Garcia-Orza, Gdar& Navas, 2009), very few have
focused on the higher education context. The mhbjactive of this study is to examine
whether mathematical anxiety and the negativeudtts towards mathematics also
affect academic performance on a Research Desigrse0a second-year course in the
degree in Psychology at the University of Barce]artaracterized by a high statistical
content and the involvement of numerical reasoning.

As teachers on this course, we have noted that siacents have great difficulties
in achieving the educational objectives requiredede difficulties are accentuated in

the case of a small group of students, for whom taurse turns into a nightmare,



because they feel incapable of passing. Theserggide2 mainly the ones that fail the
course and have to repeat it the following yeave@Githe mathematical content of the
Research Design course we wondered whether théeprotf some of these students
might be emotional and related with negative atBti towards this course. The
importance of attitudes as an undeniable factothex monitoring and assessment of
teaching-learning processes is widely accepte@aghiers today (Hernandez & Gomez-
Chacén, 1997). Gomez-Chacdn (2000) claims thahitje number of students failing
mathematics courses at different educational levelght have to do with the
emergence of negative attitudes caused by diffgrerstonal and environmental factors,
so the detection of these elements may constibetdirist step on the way to effectively
counteracting its influence.

As far as we know, only two published articles hatedied this topic in the
university population. Hunsley (1987) assessedl¢hel of mathematical anxiety in
students enrolled on a Statistics course in theegegf Psychology at the University of
Waterloo, asking them to answer some questiongdegathe grade they expected to
achieve, how well prepared they thought they wkosy important it was for them to
perform well in the exam and how anxious they &lthat moment. The results showed
that students with high mathematical anxiety exg@db obtain a low grade in the
exam, felt unprepared, attached considerable irapogtto performing well in the exam
and showed a high level of state anxiety; finathgy obtained poorer grades in the
exam. The second study, carried out by Lalonde &d@Ger (1993), found similar
results in another group of psychology studentslit on a Statistics course.

The first objective of our study was to assess hdrestudents’ negative attitudes
and feelings towards mathematics would affect tlpgirformance on the Research

Design course. The course has a high statisticdl rapthodological content, and



students are assessed on the basis of five grajects carried out during the course
and an individual final exam. Our main interest wasstudy the extent to which
negative attitudes and feelings towards mathemafiested students’ performance in
these group assessments and in the final exam xXpéxied affective aspects to have a
stronger influence on the final exam grade tharthengroup assessments, given that
mathematical anxiety is likely to impair performanmore significantly in an exam
situation. We assess mathematical anxiety withAbbreviated Math Anxiety Rating
Scale(sMARS Alexander & Martray, 1989) which allows us to aegie three different
aspects: math test anxiety, numerical task anxietiymath course anxiety.

Our second objective was to examine the relatignsbtween negative attitudes and
feelings towards mathematics and the type of iéingror syllabus, that the students had
studied at high school. Regarding this objectivefFévre, Kulak & Heymans (1992)
identified four factors that influenced the choafeuniversity degrees differing in their
mathematical content: mathematical anxiety, gearghmetical ability and attitudes
and beliefs regarding mathematics. They found tiwWing relationships between
these factors: a) Students with higher levels otheraatical anxiety avoided degrees
with moderate or high mathematical content; b) Wonawoided degrees requiring
moderate levels of mathematics, even though theytha same level of arithmetical
ability as men; ¢) Students with higher levels wihanetical ability choose degrees with
higher mathematical content; d) Students with bedtéitudes towards mathematics
tended to choose degrees with higher mathematit®mo In our study, in view of the
relationship between choice of high school syllabnathematical anxiety and attitudes
towards mathematics, we expected to find a higkgrek of mathematical anxiety and
worse attitudes towards mathematics in studentsngpfrom the humanistic and social

high school syllabuses than in those coming from skientific and technological



options. In the current Spanish education systeransfic and technological itineraries
have a high mathematical content, while in the aloahd humanistic pathways this
content is considerably reduced or even non-exist¥a also expected the grade on the
Research Design course to be related to the typegbfschool itinerary: students who
had followed itineraries with lower mathematicahtamt were likely to present poorer

grades.

2. METHODS

2.1. Participants
The study sample comprised 193 students, enroleth® Research Design course in
the degree of Psychology at the University of Bima during the 2010-2011 academic
year. One hundred forty-nine were women (77.20%amege 20.82 years, SD = 3.29,
range = 18-43) and 44 were men (22.79%, mean ag&.20 years, SD = 2.51, range =
19-28). Participants were second-year students wahdigh school had studied
humanistic (25.38%), social (33.67%), scientifi&.@B%), technological (6.73%) and
other (5.18%) itineraries. All participants gaveitten informed consent before

participating in the study.

2.2. Materials
Participants answered the following questions aukepand pencil tests:

1. Personal and contact data.

2. Question about their high school itineraries. Tduestion included five answer
options: a) humanistic, b) social, ¢) scientifirtechnological and e) others.

3. A three item questionnaire about attitudes towardghematics, including a

guestion about enjoymentH¢w much do you enjoy mathematics®dther about



motivation How much motivation do you have towards mathenigtiasd a last one
concerning self-confidencéd0w self-confident are you with regard to mathecsHi
was presented on five-point Likert scales fromdt @t all) to 5 (very much).

4. Abbreviated Math Anxiety Rating ScdsVARS Alexander & Martray, 1989),
recently validated and adapted for Spanish by esearch group (NuUfez-Pefa, Suarez-
Pellicioni, Guilera & Mercadé-Carranza, 2012). BMARS is a 25-item version of the
Math Anxiety Rating Scale (MARS; Richardson & Syint®72). This instrument
measures the construct by presenting 25 situatamsh may cause mathematical
anxiety. The participant decides on the level ofi@tly associated with each item by
answering on a five-point Likert scale from 1 (mxigty) to 5 (high anxiety). The sum
of the item scores provides the total score for i&rument (minimum 25 and
maximum 125). Three factors have been identifiethia scale: 1) Math test anxiety
(MTA), which includes 15 items reflecting apprehens about taking a test in
mathematics or about receiving the results of rmattes tests (e.g. Thinking about an
upcoming math test one week before); 2) NumericaskT Anxiety (NTA), which
includes five items reflecting anxiety about ex@uytnumerical operations (e.g. Being
given a set of division problems to solve); 3) Matiurse anxiety, which includes five
items reflecting anxiety about taking a mathematicarse (e.g. Watching a teacher
work on an algebraic equation on the blackboartg 3cores of the Spanish version of
the sSMARS have shown strong internal consistencegr{ach’s alpha = .94) and high
7-week test-retest reliability (.72) (NUfiez-Pefialet2012).

5. State-Trait Anxiety Inventory (STAS8pielberger, Gorsuch, Lushene, Vagg &
Jacobs, 1983). The STAI is a 40-item scale useshd¢asure state (STAI-S) and trait
(STAI-T) anxiety. Good to excellent internal consigy has been reported for both

subscales (Cronbach’s alpha = .86-.95). Adequatia@@est-retest reliability with high



school students (State: r =71, Trait: r =.75) &tdday test-retest reliability with
college students has been reported (State: r ¥ré@; r =.86) (Spielberger et al., 1983).
The STAI includes 40 statements describing diffemmnotions, 20 for STAI-S and 20
for STAI-T. Items are answered on a four-point likecale. In the STAI-T the answer
options go from O (almost never) to 3 (almost algjagnd participants answer by
considering how they feel “in general”. In the ca$¢he STAI-S the answer options go
from O (not at all) to 3 (very much) and individsi@nswer on the basis of how they feel
“right now”.

6. The students’ grades on the Research Design codises. course was
continuously assessed, collecting the followingdexce of the students’ learning
throughout the course: a) Students received compugetical classes in which they
carried out statistical analyses of different reslealesigns using the program PASW.
Students worked in groups and, at the end of thssclhanded in a set of responses
about their data analysis results and interpretatib) The continuous assessment also
included an assignment, carried out in pairs atmtéd by the teacher, consisting of the
analysis of a scientific article and the performearef a statistical analysis with
simulated data for each practical case. c) Finatlydents performed an individual final
exam, giving open answers to both theoretical amadtigal questions. The final grade
of the course was the result of the weighted sunthde assessments: 20% for the
computer practical classes (5% for each practitassy, 30% for the pair work

assignment and 50% for the final exam.

2.3. Procedure
Data were collected during the 2010-2011 acadewense,\as part of a voluntary activity

devised for the classes on the Research Desigseolihe tests were administered in



normal classroom settings. The researchers aderiedgsthe questionnaires, supervised
completion, and provided appropriate support whegfuired. The data were collected
by trained researchers who took special care tadasmercion or other bias in data
collection. The data were double-entered by tweassh assistants, and discrepancies

were solved by comparison with the original data.

3. DATA ANALYSIS
First, we studied the relationship between the giray variablefinal grade and the
quantitative variabletevel of mathematical anxiegnd attitudes towards mathematics
(enjoyment, motivation and self-confidence). Thadgs “good” and “excellent” were
grouped together in the same category given thetliat there were very few students
with the “excellent” grade Four unifactorial analyses of variance (ANOVA)ere
performed takindevel of mathematical anxiegnd attitudes towards mathematies
the dependent variables and the varidblal grade as the factor. When a significant
effect was found d < .05), post hoccomparisons were made using Scheffé’s test.
Second, we studied the relationship betweenfithed grade obtained and théigh
school itinerarychosen by students usingGhi-square testThird, we assessed the
differences in the level of mathematical anxietd #ime three variables of mathematical
attitude according to students’ choice of high sthbnerary. To study this effect we
usedindependent sample t testgith the variablesnathematical anxiety, enjoyment,
motivation and self-confidencas the test variables ammgh school itineraryas the
grouping variable. To determine the relationshipwieen mathematical anxietynd
attitudes towards mathematics, traihd state anxietyand the gradesobtained by the

students on the computer practical classes, paik,wand final exam,Pearson

! The academic grading in Spain consists of: fail (below 5), pass (between 5 and 6.9), good (between 6.9
and 8.9), excellent (above 9) and with honors (exceptional cases obtaining a 10).



correlation testswere used. Finally, stepwise multiple regressionalysis was used to
test relationships between the different indepehétors and the outcome measure,
the final exam grade. We estimated the model twiség as predictors variables of
mathematical anxiety and variables of attitudesatol® mathematics in the first case,
and only the attitudes towards mathematics in ¢éoersd.

For data analysis we used the PASW 20 statistechage.

4. RESULTS
4.1. Relationship between final grade, mathematicaixiety and attitudes towards
mathematics
In this section we show the results of the analgsighe relationship between the final
course grade, the level of mathematical anxiety thedattitudes towards mathematics.
The results show a significant relationship betwé@al grade and the variables
mathematical anxiety=(2,180)= 5.03 p = .007 #*=.053), math test anxiet{(2,179)
= 3.47, p=.033 5% = .037), math course anxiet§(@,180)= 6.53 p = .002 5* = .068),
enjoyment of mathematic&(2,177) = 5.09 p = .007, 5 = .054), self-confidence in
mathematics K(2,176) =5.92 p = .003 ;72 = .063) and motivation regarding
mathematicsH(2,175) =9.25 p < .001, 5 = .096). Post-hoc comparisons showed that
the students who failed the course had more matieahanxiety (in general), more
math test anxiety , more math course anxiety amavar level of enjoyment than
those students with a grade of good/excellent.rébelts also showed that the students
who failed the course reported a lower level of-sehfidence and motivation regarding
mathematics than those who passed and, at thetsamestudents who passed showed
lower self-confidence and motivation than those wdltained a final grade of

good/excellent. Table 1 shows mean differences dmtwinal grade groups (fail, pass

10



and good/excellent) for the four measures of mattea anxiety and the degree of

enjoyment, self-confidence and motivation towardghamatics.

Insert Table 1 approximately here

4.2. Relationship between high school itinerary and &ihcourse grade.

This section explores the relationship betweenesttgl high school itinerary and their
grade on the course. The high school itinerarieg \geouped together in two categories
according to their degree of mathematical contknt: content (humanistic and social
itineraries) and high content (scientific and temlbgical itineraries). The results of the
statistical analysis were marginally significanbhowing that students who obtained
good/excellent grades mainly came from the scienahd technological itineraries
whilst those who failed had mainly studied the haorsiéc and social syllabuseg? (=
4.63, p = .09). Figure 1 shows the percentage of studemi® feach high school

itinerary who failed, pass or obtained a good/droglcourse grade.

Insert Figure 1 approximately here

4.3. Relationship between high school itinerary, mathatical anxiety and attitudes
towards mathematics.

In this third section we analyzed the relationshgiween students’ itinerary at high
school, their level of mathematical anxiety andirttatitudes towards mathematics.
Students coming from the humanistic and social hsghool itineraries showed a
greater level of mathematical anxiet{164) = 4.38 < .001), math test anxiety(163)

= 3.43p = .001), numerical task anxietfd 64) = 4.320 < .001) and math course anxiety
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(t(164) = 3.83p < .001) than their scientific and technologicalere Regarding
attitudes towards mathematics, the students framhtimanistic and social itineraries
reported a lower level of enjoymenl(63) = 7.03p < .001), self-confidencd((63) =
5.20,p < .001) and motivation regarding mathematt¢$63) = 7.71p < .001) than the
students from the high school itineraries with leigilmathematical content. Table 2
shows the means and standard errors for the foasunes of mathematics anxiety and
for the enjoyment, self-confidence and motivatiegarding mathematics according to

their high school itinerary.

Insert Table 2 approximately here.

4.4. Relationship between mathematical anxiety,tattes towards mathematics and
the different evidence from students” continuousassment.

In this section we show the results of the analgsiglying the relationship between
mathematical anxiety, attitudes towards mathematosl the grades from the
continuous assessments. Table 3 shows that thelatoyn between the exam grade and
the mathematical anxiety global score is negative -(.237;p = .002). Nevertheless,
when we analyzed scores on the different subscdlédse SMARS we found that this
effect was due, on the one hand, to the relatipnbbiween the exam grade and the
math test anxietyr (= -.191;p = .014) and, on the other, to the relationship leetwthe
grade and the math course anxiety=¢ .341; p<.001). The results also showed
positive correlations between the exam grade ajquyernt ¢ = .231;p = .003), self-
confidence K(=.235; p=.003) and motivation r(=.270; p=.001) towards
mathematics. In other words, the students who wbthhigher grades showed lower

levels of mathematical anxiety (more specificalbuer levels of math test and math
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course anxiety) and a high degree of enjoyment-cselifidence and motivation
regarding mathematics. Those effects were not ptegeen the grades on the computer

practical classes or the pair work assignment \&aetyzed.

Insert Table 3 approximately here

The results also show a negative correlation betwke exam grade and trait
anxiety (STAI-T) ¢ =- .164;p =.036). Nevertheless, the correlation index ighlar
with mathematical anxiety than with trait anxietyhich suggests that the mathematical

anxiety is a different construct.

4.5. Relationship between exam grade, mathemati@akiety and attitudes towards
mathematics: Regression analysis

We now explain exam grades (EG) using stepwiseiphelltegression analysis, which
lets us control for many of the factors that influe grades. We first analyzed the model
with mathematical anxiety, MTA, NTA and MCA, anditatdes towards mathematics,

enjoyment (ENJOY), self-confidence (SCONF) and waiton (MOTIV):

EG =bp + byMTA + boNTA + bsMCA + b4 ENJOY +bsSCONF +hsMOTIV + e (1)

where e is the error termjg is the constantb, are the unstandardized estimated

coefficients in the regression analysis for eachthaf explanatory variables defined

previously. Unstandardized estimated coefficierfge@sent the predicted change in the

exam grade for a one-unit change in the explanatangble when all other explanatory
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variables are held constant. The estimated coeffisiand their associategtatistics of
equation (1) are shown in Table 4.
We analyzed a second equation in which we use atijudes towards

mathematics as explanatory variables. We estirhatéotlowing equation:

EG 3o + 0, ENJOY +b,SCONF +h;MOTIV + e )

As with the prior equationg is the error termbyg is the constantp; are the

unstandardized estimated coefficients in the regvasanalysis for each of the
explanatory variables. Unstandardized estimatetessgn coefficients are interpreted
in the same manner as in the first equation. Re$udtn equation (2) are presented in

Table 4.

Insert Table 4 approximately here

The results show a negative relationship betweeB{SMCA in equation (1): students
with higher levels of MCA have lower exam gradbs £ -0.803). In equation (2) the
highest levels for motivation correspond to thehkgt exam gradé{ = 2.516). It is
worth noting that the first model is better becami®xplains a higher proportion of the
variance with the predictor MCAR{ = 0.119,F (1,158) = 21.338p < .001) than does
the second model with the predictor motivati®f £ 0.073,F (1,159) = 12.482p =

.001).

5. DISCUSSION

5.1. General discussion

14



This study demonstrates that mathematical anxiety aegative attitudes towards
mathematics can affect the performance of studentshe Research Design course.
Students who did not pass this course show a higvel of mathematical anxiety
(more specifically, of math test and math courseiedy) and a lower level of
enjoyment, motivation and self-confidence in mathgos than those who passed it.
The lack of relationship between failure on therseuand the numerical task anxiety
factor is an interesting finding. This factor indks items regarding daily situations in
which mathematics might be involved (e.g. Readimgsh register receipt after making
a purchase) and four items related to a set oérdifft mathematical problems to be
solved. Consequently, the present study showstlleatailure on the Research Design
course is only related to aspects of the mathealaitxiety that are to do with taking a
course in mathematics and being assessed onféctinthe stepwise multiple regression
results allowed us to conclude that math coursdaegnxs quantitatively the most
influential factor in explaining the lower level the exam grades of these university
students. To sum up, our work supports the prevexidence regarding the negative
influence of mathematical anxiety and negativetutés towards mathematics on
students’ performance in academic fields with ahhigathematical component
(Hunsley, 1987; Lalonde & Gradner, 1993), and satgythat these factors have to be
considered in order to improve the students’ legymurocesses.

This study also shows that students coming fromdmstic or social high school
itineraries (both with low mathematical content)véahigh levels of mathematical
anxiety (as reflected in all its three factors)e$é students also have negative attitudes
towards mathematics and obtain low grades in thal fexam. These results are in

accordance with those reported by LeFevre et 8B}, who found that students with

15



worse attitudes towards mathematics tend to chdegeees with lower mathematical
content and to avoid optional courses that invohahematics.

In conclusion, the results of the present studywshmt math anxiety may affect
students’ success in their higher education studiéss result is relevant because
workforce well-qualified in the STEM (Science, Teotogy, Engineering, and
Mathematics) fields is needed in the 21th Centugh lechnological society. Math
anxiety does not only impacts on the decisions eer@er choices of young people
today, but also on the achievement of universitydents when they have to take

courses with high mathematical content.

5.2.  Recommendations

Although the results of the present study cleadgndnstrate that the students’ final
grade on the Research Design course may be inftdebg emotional and attitudinal
factors, this study is limited by the fact thatintervention programs for these students
were evaluated. In future research it would bere@#tng to examine the ability of
intervention programs to decrease the impact a$ethfactors on students’ academic
results. Lalonde & Gardner (1993) presented a $eintervention programs for
improving the learning processes of students whee hdifficulty with this type of
course. They made three proposals. The first isnt@poration of leveling courses in
statistics for students from high school itinerangith a lower mathematical content.
The second is that students should carry out gmnajécts during the course which have
a very low impact on the final grade; this encoesaghem to acquire the habit of
studying every day and to master the contents efciburse gradually, without the
pressure of having to perform well on the final exdndeed, our results have shown

that mathematical anxiety and negative attitudegatds mathematics are associated
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with the grade in the final exam but not with theadl-group assignments carried out
during the course. This is because the assignnuemisg the course allowed them to
accumulate their total grade gradually, free frbwa pressure exerted by the presence of
the single final exam. It is also widely demon&tdatthat small-group learning is
effective in promoting academic achievement (Smingtanne & Donovan, 1999).
Nevertheless, these results merit further investiga since on our course the
assignment grades were awarded to the whole grodip@t for the student individually

— a factor that can also explain the lack of relaghip between the grades on these
assessments and the affective and emotional fast®rmsxamined. Lalonde & Gardner
(1993)’s third proposal for increasing studentgerast in courses with mathematical
content involves the carrying out of simple reskgmojects in which they collect their
own data and develop their own analysis (see atgtigBl, 1995 and Sciutto, 1995).

It is worth highlighting that Jackson and Leffindiv€1999) pointed out that
negative experiences in mathematics classes frowekyarten through college may
create math anxiety in students. In fact, the wdlenstructor behavior and teaching
mathematics techniques in creating math anxietye H@en studied as an underlying
cause of math anxiety (Furner & Gonzélez-DeHas$1pOWillians (1988) stated that
mathematics anxiety has its roots in teaching andeachers of mathematics, and
Tobias (1993) reported that teachers in their elaspread stereotypes concerning that
not all students can be good at math because rdity & inborn. Recently, Beilock,
Gunderson, Ramirez and Levine (2010) have demdedtthat teachers’ math anxiety
carries consequences for girls’ math achievemeninflyencing girls’ beliefs about
who is good at math.

Because teachers can play an important role intisgeanath anxiety, their role in

preventing and reducing the level of math anxietytheir students is also essential.
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Furner and Gonzalez-DeHass (2011) suggest thatdeadanstructional practice has to
be focused on mastery goals instead of on perfaaengoals. If mastery goals are
emphasized students will not tend to focus on thbility and will not attribute their

lack of ability as a cause for failure (Ames & Aech1988).

5.3. Summary

In conclusion, we consider that teachers givingses with mathematical content at
Primary, Secondary and University level should take account the negative impact
of affective factors on teaching/learning processes mathematics and should
incorporate intervention programs in order to nategthis effect and optimize students’

performance.
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FIGURE CAPTIONS
Figure 1. Percentage of students from each higbddtinerary who failed, pass or

obtained a good/excellent course grade.
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Table 1. Mean differences between final grade gsdiail, Pass and Good/Excellent)
for mathematical anxiety, mathematical anxiety dest and attitudes towards
mathematics.

Self-
Comparison sMARS MTA NTA MCA Enjoyment _ Motivation
confidence
Fail - Good/
Excellent 8.7* 47* 15 24* -58* -.49 -.62
Fail - Pass 2.6 1.0 27 1.3 -47 -53* - 73 **
Pass - Good/ 6.0 3.6 1.3 11 -11 .03 * A1+
Excellent

* .05>p>.001; *p<.001

Note.sMARS: Shortened Math Anxiety Rating Scale; MTA: thid@est Anxiety factor
from the SMARS; NTA: Number Task Anxiety factor finothe SMARS; MCA: Math
Course Anxiety factor from the sSsMARS.
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Table 2. Means and standard error (in bracketsinfthematical anxiety, mathematical

anxiety factors and attitudes towards mathematiegedding on the high school

itinerary.
High Saif-
School SMARS MTA NTA MCA Enjoyment . Motivation
e confidence
itinerary
69.1 48.2 10.3 10.6 2.3 2.5 2.3
H-So
(1.5) (099 (0.4 (0.4 (0.1) (0.2) (0.1)
57.9 42.3 7.5 8.3 3.4 3.2 3.4
Sc-T
(2.1) (1.4) (0.4) (0.4) (0.1) (0.2) (0.1)

Note.H: Humanistic; So: Social; Sc: Scientific; T: Tedhwgical, SMARS: Shortened
Math Anxiety Rating Scale; MTA: Math Test Anxietgdtor from the SMARS; NTA:
Number Task Anxiety factor from the sMARS; MCA: MaCourse Anxiety factor

from the sSsMARS.
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Table 3. Correlations between the different gradeshe course and mathematical

anxiety, mathematical anxiety factors, attitudewaims mathematics and state-trait

anxiety.

MARS MTA NTA McCA EMOY Self- Motivation STAI-S STAI-T
ment  Confidence

Exam . Jx

-.237° -191* -090 -.341" .231* 235 270%* - 139 - .164*
grade
CPC ~.065 -045 -0.40 -.098 .002 070 026 -.032 -.001
PW 008  .034 -.022 -.059 001 -.070 ~.029 060  .130
Final -

_224. -189 -067 -347° 213 194* 275%*  -133 -.132
grade

*p<.05  *p< .01

Note.sMARS: Shortened Math Anxiety Rating Scale; MTA: thid@est Anxiety factor
from the SMARS; NTA: Number Task Anxiety factor finothe SMARS; MCA: Math
Course Anxiety factor from the SMARS; STAI: Stateait Anxiety Inventory, -S: state,

-T: trait; CPC: Computer practical classes; PWr Rark assignment.
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Table 4. Stepwise multiple regression resultsgispuations 1 and 2

Equation 1 Equation 2

Estimated Estimated
Predictors coefficient t-ratio coefficient t-ratio
Constant 37.623 20.146** 22.868 11.235**
MTA 0.056 0.574
NTA 0.145 1.636
MCA -0.803 -4.619**
ENJOY 0.096 1.162 0.016 0.116
SCONF 0.110 1.336 0.088 0.790
MOTIV 0.127 1.474 2.516 3.533**

*p<.05 *p< .01




