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Investigating self-efficacy, anxiety, attitudes and mathematics achievement

regarding gender and school type

Senol Recber!, Mine Isiksal'*, and Yusuf Kog

1 Faculty of Education, Middle East Technical University (Turkey).

Titulo: Investigando la autoeficacia, la ansiedad, las actitudes y los logros
de las matematicas con respecto al género y el tipo de escuela.

Resumen: El propésito de este estudio fue investigar la relacién entre la
autoeficacia en matematicas, la ansiedad en matemiticas, la actitud con res-
pecto a matematicas, el rendimiento en matematicas de los estudiantes del
séptimo grado y el género y el tipo de escuela. Con el fin de examinar la
diferencia en la autoeficacia, la ansiedad la actitud y el rendimien-
to en cuanto al género y al tipo de escuela se realiz6 analisis de la
varianza (ANOVA) de dos vias. Ademas, se ejecut6 un anlisis de regre-
sion multiple para investigar el papel de autoeficacia, ansiedad, actitud y gé-
nero y tipo de escuela en la prediccién del rendimiento en matematicas de
los estudiantes del séptimo grado. Los resultados revelaron que el género
tiene un efecto principal significativo sobre las puntuaciones de autoefica-
cia, las puntuaciones de actitud, las puntuaciones de ansiedad y el rendi-
miento en matematicas. Sin embatgo, el tipo de escuela no tiene un efecto
principal significativo sobre las puntuaciones de autoeficacia, las puntuacio-
nes de ansiedad y las puntuaciones del rendimiento pero tiene un efecto
significativo sobre las puntuaciones de actitud. Los resultados también con-
firman que el modelo proporcionado consta de la autoeficacia, la ansiedad,
la actitud, el género y el tipo de escuela, predijo significativamente las pun-
tuaciones de rendimiento.

Palabras clave: Autoeficacia; ansiedad; rendimiento académico; género.

Abstract: The purpose of this study was to investigate the relationship
among seventh grade students’ mathematics self-efficacy, mathematics anx-
iety, attitudes towards mathematics, mathematics achievement, gender and
school type. In order to examine the difference in self-efficacy, anxiety, atti-
tude and achievement in terms of gender and school type, two-way ANO-
VAs were performed. In addition, multiple regression analysis was run to
investigate the role of mathematics self-efficacy, anxiety, attitude, gender
and school type in predicting mathematics achievement of seventh grade
students. Results revealed that there was a significant main effect of gender
on mean mathematics self-efficacy scores, attitude scores, anxiety scores
and mathematics achievement. However, school type did not have signifi-
cant main effect on mean self-efficacy scores, anxiety scores, and achieve-
ment scores but have significant effect on attitude scores. Findings also
supported that self-efficacy, anxiety, attitude, gender and school type sig-
nificantly predicted the achievement scores of seventh grade students.
Keywords: self-efficacy; anxiety; academic achievement, gender.

Introduction

Beliefs about and attitudes concerning mathematics show sig-
nificant impact on one’s decisions about the amount and nature
of mathematics one will study in the future. To state differently,
students” mathematics-related career trajectories ate likely to be
influenced by their emotions, feelings and self-beliefs toward
mathematics. Hence, attitudinal constructs either guide stu-
dents to study mathematics or mathematics-related fields or
they push students away from careers that require even moder-
ate mathematics competencies (Hafner, 2008). As a result, edu-
cating learners with strong self-beliefs in mathematics and posi-
tive attitudes towards mathematics should be the overarching
aim of all educators. Thus, there has been a major shift to study
contributions of affective variables, such as self-efficacy, atti-
tudes and dispositions, on cognitive skills (Aiken, 1970; Pajares,
2006; Schunk & Mullen, 2012).

Motivational and emotional variables involving belief, anxi-
ety and attitudes are also important in understanding mathe-
matics achievement (Soleymani & Rekabdar, 2016). Thus, de-
spite the fact that mathematics is viewed as a cognitive disci-
pline, the affective dimension should not be ignored; so, under-
standing the nature of attitudinal constructs and their relation-
ships with demographic characteristics and mathematics
achievement should be a major research concern. In other
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words, in this research we aimed to investigate how seventh
grade students’ academic self-efficacy, mathematics anxiety, at-
titudes toward mathematics, and mathematics achievement dif-
fer according to gender and school type. We also explored how
well academic self-efficacy, mathematics anxiety and attitudes
toward mathematics together with gender and school type pre-
dict mathematics achievement.

Academic self-efficacy beliefs

Academic self-efficacy, how self-efficacy is perceived in
school context, is learners’ self- perceived confidence to suc-
cessfully perform a particular academic task. For students, aca-
demic self-efficacy is a critically important belief because it in-
fluences one’s choices, effort, persistence, and feelings. Indi-
viduals with higher level of self-efficacy show greater effort,
persistence and resilience. According to Bandura (1992), self-
efficacy beliefs, individuals’ beliefs about their competence,
evolve during eatly childhood as the children encounter differ-
ent experiences, obstacles, new tasks or difficult situations. An
essential characteristic of self-efficacy is that it has a significant
relationship with cognitive and non-cognitive constructs, in-
cluding academic achievement (Schunk & Mullen, 2012). Re-
garding school mathematics, self-efficacy is found to be one of
the most critical variables for explaining difference in mathe-
matics performance of students that explains quarter of the var-
iance while predicting students” mathematics achievement (Pa-
jares, 2000). Indeed, mathematics self-efficacy is a stronger pre-
dictor of mathematics achievement than mathematics anxiety
and previous mathematics expetience (Pajares & Miller, 1994).
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In an earlier research, Liu and Koirala (2009) investigated the
relationship between mathematics self-efficacy and mathemat-
ics achievement of high school students. Results of correlation
analysis and survey linear regression analysis indicated that
mathematics self-efficacy and mathematics achievement were
significantly related. It was also found out that mathematics
achievement could be predicted by mathematics self-efficacy
scores. More research should be conducted to explore the rela-
tionship between mathematics self-efficacy and achievement
(Liu & Koirala, 2009). Yet, studies conducted in Turkey and
many other contexts have focused on dual relationship between
the variables; but, combined effect of attitudinal variables on
mathematics achievement have been ignored. As a result, ex-
ploring the relationship between mathematics achievement and
self-efficacy was selected as one of the focal points of the pre-
sent study.

Mathematics Anxiety

Mathematics anxiety, a critical factor to explain the nature
of mathematics performance, is defined as “feeling tension and
anxiety that interferes with the manipulation of numbers and
the solving of mathematical problems in a wide array of ordi-
nary life and academic situations” (Richardson & Suinn, 1972,
p. 551). A negative relationship between mathematics anxiety
and achievement has been reported previously. For instance,
Cates, Rhymer, Smith, and Skinner (1998) conducted a research
study with undergraduate students to investigate the relation-
ship between mathematics anxiety and mathematics petfor-
mance related to fluency measures in single digit computations.
Data analysis showed that there was negative cotrelation be-
tween student fluency scores (i.e., speed and accuracy of acqui-
sition level material) and mathematics anxiety; but, it was not
significant. Elsewhere, it was found out that students with low
anxiety finished multidigit problems correctly per minute com-
pared to the students with high anxiety (Cates & Rhymer,
2003). In an eatlier study with a set of long-term trend data, Ma
and Xu (2004a) found out that junior and senior high school
students’ former low performance in mathematics was signifi-
cantly associated with future high mathematics anxiety. Con-
versely, the researchers reported that prior high mathematics
anxiety was slightly associated with future low mathematics
achievement. Thus, their findings were not consistent regarding
the relationship between the two concepts and their findings
was limited to junior and senior high school students. In anoth-
er research with 10th grade students Karimi and Venkatesan
(2009) examined the relationship between mathematics anxiety
and performance. Researchers stated negative significant corre-
lation between mathematics performance and anxiety parallel to
the other research studies in the literature (Devine, Fawecett,
Szucs, Dowker, 2012; Hembree, 1990; Ma, 1999). Based on the
above literature we could deduce that although several research
studies have been carried out regarding mathematics anxiety,
little attention was given to younger students (Bonnstetter,
2007). Newstead (1998) stressed that mathematics anxiety be-
gins at early age. When the mathematics instruction at early ag-
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es focuses on alternative teaching methodologies like problem
solving and encourages students’ informal discussions, stu-
dents’ mathematics anxiety would be lower than the mathemat-
ics anxiety of students who were exposed to traditional instruc-
tional methods. Thus, eatly grades are critical stages in control-
ling of math anxiety amoung young students if the instruction
focuses on traditional methods of instruction. Thus, one of the
concern of the present study is to investigate seventh grade
students’ anxiety levels which is one of the critical levels in the
development of mathematics anxiety.

Attitude towards Mathematics

Attitude, a hard to define concept, is “a learned disposition
or tendency on the part of an individual to respond positively
or negatively to some object, situation, concept or another per-
son” (Aiken, 1970, p. 551). In mathematics, Ma and Kishor
(1997) indicated the inconsistent research findings regarding the
relationship between attitude towards mathematics and math-
ematics achievement. While some researchers reported a statis-
tically significant relationship (Michelli, 2013), others stated sta-
tistically significant but not strong relationship between attitude
towards mathematics and mathematics achievement (Aiken,
1970; 1976; Ma & Kishor, 1997). Ma and Xu (2004b) investi-
gated the causal ordering between mathematics attitude and
mathematics achievement of secondary school students. Stu-
dents were randomly selected from seventh graders and were
followed for six years until they reached 12% grade. Students
completed achievement tests on basic skills, algebra, geometry,
and quantitative reasoning and a questionnaire regarding atti-
tude towards mathematics. Data analysis revealed that for all
grade levels prior achievement significantly predicts future atti-
tude. However, prior attitude does not significantly predict fu-
ture achievement. Thus, researchers emphasized the predomi-
nance of achievement over attitude in secondary school yeats.
Similarly, in a recent study, Soleymani and Rekabdar (2016) in-
vestigated the relationship between undergraduate students’
mathematics achievement and attitudes toward mathematics.
They reported that previous performance has positive effect on
attitude towards mathematics. However, the effect of attitude
on final grade was not statistically significant. On the other
hand, in their meta analytical study, Ma and Kishor (1997) stat-
ed that the effect of attitude toward mathematics on achieve-
ment was not strong and the effect of mathematics achieve-
ment on attitude toward mathematics was not significant. Thus,
based on the inconsistent findings, attitude towards mathemat-
ics is chosen as one of the constructs in the present study.

Gender and School type

The role of gender in learning mathematics has been em-
phasized at different venues (Isiksal & Cakiroglu, 2008; Savas &
Duru, 2005). Empirical studies have revealed that males are
more likely to outperform females (Alacact & Erbas, 2010;
Clewell & Campbell, 2002, Soleymani & Rekabdar, 2016) espe-
cially in the area of measurement, proportionality, geometry,
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spatial geometry, analytic geometry, trigonometry, mathematics
applications, problem solving and reasoning (Clewell & Camp-
bell, 2002). However, research studies indicated that gender dif-
ference is also connected to the grade level and performance
being measured. Females are more likely to outperform males
during elementary and middle school years on computation;
however, during high school, males are better at problem solv-
ing (Clewell & Campbell, 2002; Hyde, Fennema, & Lamon,
1990). Gender difference exists mostly in high school and col-
lege; but, such a difference is either weak or does not exist in
elementary and middle school (Leahey & Guo, 2001; Mullis,
Martin, Gonzalez, & Chrostowski, 2004). In their study with
Turkish students, Alacact and Erbas (2010) investigated the ef-
fects of gender, SES, school resources, school autonomy,
school program type on mathematics performance in PISA
2006. They concluded that in Turkey the advantage of boys
over gitls is higher than the OECD average among 15-year-old
students. Similarly, Soleymani and Rekabdar (2016) stated that
male undergraduate students have better scores in mathematics
performance than females. Nevertheless, research studies em-
phasized that the difference between males and females are get-
ting smaller. For instance, in their study with secondary school
(7-11 grades) students, Ma and Xu (2004b) stated that both
males’ and females’ achievement mean scores increase in a
similar manner and thus there is no gender difference among
the grade levels regarding basic skills, algebra, geometry, and
quantitative reasoning. Similarly, no gender difference was de-
tected between mathematics achievement test scores of 5th
graders (Michelli, 2013).

The relationship between gender and affective variables
(e.g., efficacy, anxiety and attitude) in elementary years has not
been explored as thoroughly as that of the relationship between
gender and mathematics achievement. In addition, the findings
of those studies explaining the difference in mathematics self-
efficacy, mathematics anxiety and attitude towards mathematics
with respect to gender were not determined as consistent as
differences in achievement scores (Fennema & Sherman, 1977).
For instance, the sources of gender differences in attitude to-
wards mathematics were found to be more complex and com-
plicated. Some studies emphasized that males showed more
positive attitudes towards mathematics than females (Michelli,
2013; Tasdemir, 2009); whereas, in other studies females were
found to hold more positive attitudes towards mathematics
compared to their male counterparts (Savas & Duru, 2005).
Similar to achievement, Ma and Xu (2004b) stated that both
males’ and females’ attitude scores decrease in the same man-
ner across grade levels indicating no gender difference regard-
ing mathematics attitude among secondary school students. In
another research, the relationship between attitude towards
mathematics and mathematics achievement of 9th and 10th
grade level students was examined. Researchers found out that
there is a positive relationship between attitude and mathemati-
cal achievement only for females and the correlation was not
significant for males (Mubeen, Saeed, & Arif, 2013).

There is no consensus regarding gender differences in
mathematics anxiety. A number of studies reported females are

more anxious about mathematics than males (Bonnstetter,
2007). Ma (1999) stated that gender differences in mathematics
anxiety do not appear until the end of elementary grades, while
this difference becomes stronger among high school and col-
lege students where female students have higher anxiety. On
the other hand, some researchers reported no difference or
minimal differences between mathematics anxiety levels of
males and females (Birgin, Baloglu, Catlioglu, & Gurbuz, 2010).
Even in a more recent study, Olmez and Ozel (2012) reported
that secondary school males were significantly more anxious
than females.

Regarding self-efficacy, there are number of studies investi-
gated gender differences in mathematics self-efficacy (Pajares &
Miller, 1994). Those studies reported diverse findings; for ex-
ample, it was found out that 15-year old Belgian females partic-
ipated in the 2003 PISA survey felt less efficacious than males
(Ferla, Valcke & Cai, 2009). An analysis of TIMSS mathematics
data indicated that US eight grade male students had higher
mathematics self-efficacy than female students (Louis &
Mistele, 2012). In their study, Isiksal and Askar (2005) exam-
ined the effect of dynamic geometry software on 7th grade stu-
dents’ mathematics achievement and mathematics self-efficacy.
Researchers reported no significant mean difference on gain
scotes of gitls and boys regarding mathematics achievement
and mathematics self-efficacy. In a more recent work, Kiran
and Sungur (2012) studied gender difference in science self-
efficacy and strategy use of middle school students. Their anal-
yses of the data from 1932 students showed no gender differ-
ence regarding science self-efficacy and strategy use. In another
recent meta-analysis of 187 studies on gender differences in ac-
ademic self-efficacy (Huang, 2013), significant gender differ-
ence between -1.60 and 1.40 in terms of effect size with a mean
of .08 was found out. It was observed that while females’ self-
efficacy scores were significantly higher than males’ self-efficacy
scores in language arts with a mean effect size of -.16, in math-
ematics males’ self-efficacy scores were significantly higher with
a mean effect size of .18 (Huang, 2013). In a recent research,
Peters (2013) reported that male college algebra students’
mathematics self-efficacy scores were significantly higher than
females’ scores. Based on the literature review, it can be con-
cluded that research studies regarding gender differences in
some affective variables are inconclusive and need more atten-
tion.

Regarding the school type variable, in a study on the US
NAEP data (S. Lubienski, C. Lubienski, & Crawford Crane,
2008), researchers investigated effect of school type on mathe-
matics achievement of 4% and 8" grade students. Analysis of
the large-scale NAEP data indicated that private school math-
ematics scores were significantly lower than scores of demo-
graphically similar public schools. NAEP findings also show
that students’ own backgrounds have substantial effect on their
mathematics achievement more than the school they attend (C.
Lubienski & S. Lubienski, 2013). In their book, Lubienskis dis-
cuss the reasons underlying public school students’ better per-
formance over those attending private schools (C. Lubienski &
S. Lubienski, 2013). On the other hand, it was also reported in a
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review that schools with high SES students perform higher
mathematics achievement than those with low SES students
(Sellstrom & Bremberg, 2006). In a different research on the
PISA data, the researcher compared Finnish and German stu-
dents’ performance (Amermuller, 2004). Finnish students have
performed better than German students in the PISA. In Ger-
many, students are placed into different school types at catly
ages; yet, in Finland, there is just a single school type. Amer-
muller stated that German students in less prestigious school
types were performing lower than those attending prestigious
school types; however, there is not enough evidence showing
that this low performance can be attributed to the effect of the
school type (Amermuller, 2004). Thus, future research is need-
ed to examine the effect of school type on student achieve-
ment.

Furthermore, in the accessible literature, it was seen that
much more emphasis was given to the relationship between
school type and mathematics achievement than the relationship
between affective variables and school type. Thus, in this re-
search study, with the data collected through nationwide stand-
ardized examination, it was aimed to investigate the relationship
between school type, affective variables and mathematics
achievement in the Turkish context.

Purpose

Achievement in mathematics is a gateway to prestigious
jobs and future carrier choices. In addition to cognitive do-
mains, affective domains play crucial role in performing math-
ematical activity. Social scientists have been interested in ex-
plaining differences in mathematics performance of students
with the help of emotional parameters and self-beliefs in the
last decade (Hafner, 2008). Understanding the relationship be-
tween affective and cognitive domains is essential for better ac-
ademic achievement (Zan, Brown, Evans, & Hannula, 2000).
Indeed, investigating and illuminating the relationship between
academic performance and affective variables is important to
enhance the quality of mathematics teaching and learning,
However, most of the research studies conducted in Turkey
and other contexts focus on the relationship between those
constructs and ignore the combined effect of these constructs
on achievement (Pajares & Miller, 1994). Therefore, the present
study provides an alternative model consisting of three attitudi-
nal (efficacy, anxiety and attitude) and two demographic vatia-
bles (gender and school type) to study differences in mathemat-
ics performance in Turkey.

The main purpose of this study is to investigate the rela-
tionship among seventh grade students’ mathematics self-
efficacy, mathematics anxiety, attitude towards mathematics,
and mathematics achievements in terms of gender and school
type. Another purpose is to examine the role of three affective
variables (mathematics self-efficacy, mathematics anxiety and
attitude towards mathematics) and two demographics (gender
and school type) on predicting mathematics performance of
seventh grade students in Turkey.

anales de psicologia, 2018, vol. 34, n° 1 (january)

Research Questions

(1) Is there a significant mean difference in seventh grade stu-
dents’ mathematics self-efficacy scores in terms of gender
and school type?

(2) Is there a significant mean difference in seventh grade stu-
dents’ mathematics anxiety scores in terms of gender and
school type?

(3) Is there a significant mean difference in seventh grade stu-
dents’ attitude towards mathematics scores in terms of
gender and school type?

(4) Is there a significant mean difference in seventh grade stu-
dents’ mathematics achievement scores in terms of gender
and school type?

(5) How well do the three measures of affective variables (self-
efficacy, anxiety and attitude) and two demographics (gen-
der and school type) predict mathematics achievement of
seventh grade students?

Methods

Participants

The data was collected from 934 seventh grade students
with an average age of 12 from 13 elementary schools, seven
public and six private, in Ankara, Turkey. The participants were
selected based on the convenience of accessibility and proximi-
ty to the researcher. While 481 (51.5%) participants were from
public schools, 453 (48.5 %) of them were from private
schools. Regarding gender, 477 (51.1 %) female and 457 (48.9
%) male students participated in this study.

Instruments

Mathematics Self-Efficacy Scale (MSES; Umay, 2001),
Mathematics Anxiety Scale (MANX; Richardson & Suinn,
1972), and Mathematics Attitude Scale (MAS; Askar, 1980)
were used to collect the data.

Mathematics Self-Efficacy Scale (MSES)

The MSES (Umay, 2001) is a 5-point Likert-type scale rang-
ing from 1 (strongly disagree) to 5 (strongly agree). The 14-item
scale was developed to measure individuals’ self-efficacy beliefs
in mathematics. Umay (2001) categorized the MSES items into
three factors: Perception of mathematics self-esteem, awareness
of behaviors in mathematics and adapting mathematics skills to
daily life. “I consider that mathematics is not an approptiate
profession for me”, “I know how to behave when I confront a
new situation in mathematics”, and “I consider that I use
mathematics effectively in daily life” are sample items for each
factor, respectively. Having high scores in the MSES indicates
that participants have high self-efficacy beliefs in mathematics.
Umay (2001) reported a Cronbach alpha reliability coefficient
of .88 for the total scale, and calculated Cronbach alpha for the
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present study is above .70 which is an acceptable level of relia-
bility in educational research (Fraenkel & Wallen, 2000).

Mathematics Anxiety Scale (MANX)

The MANX was used to measure seventh grade students’
level of mathematics anxiety. It is a 5-point Likert-type scale
ranging from 1 (strongly disagree) to 5 (strongly agree) and was
adapted from the Mathematics Anxiety Rating Scale (Richard-
son and Suinn, 1972) by Erol (1989). In this scale, the partici-
pants were asked to respond to 45 items related to their level of
mathematics anxiety. The items were formed under four di-
mensions; test anxiety, mathematics anxiety, anxiety in daily life
and self-confidence in mathematics. “I am very scared of
mathematics quizzes” is a sample item for test anxiety, “I am
confused in mathematics courses” is a sample item for mathe-
matics anxiety, “I am even confused of excitement while calcu-
lating the change in the bus” is a sample item for anxiety in dai-
ly life, and “I cannot even perform a simple mathematical oper-
ation such as addition while someone is watching me” is a
sample item self-confidence in mathematics. Having high
scores on the MANX indicated that participants feel more anx-
ious toward mathematics-related tasks. The Cronbach alpha
coefficient for the total scale was found as .91 (Erol, 1989). The
Cronbach alpha for the present study is above .70, which is ac-
ceptable in educational research studies (Fraenkel & Wallen,
2000).

Mathematics Attitnde Scale (MAS)

The MAS, a 5-point Likert-type scale ranging from 1
(strongly disagree) to 5 (strongly agree), was used to measure
seventh grade students’ attitudes towards mathematics (Askar,
1986). The unidimensional scale consists of 20 items. “I get
bored in mathematics courses” is a sample item from the MAS.
Having higher scotes from the MAS is an indication for posi-
tive attitudes towards mathematics. The Cronbach alpha coeffi-
cient for the total scale was .96, which is acceptable in educa-
tional research studies (Fraenkel & Wallen, 2000).

Students 1evel Determination Exam (SLDE)

To determine the participants’ level of mathematics
achievement, their mathematics scores on the 18-item mathe-
matics sub-test of the 7th grade Students Level Determination
Exam 2010 (SLDE) was utilized. The SLDE was a nationwide
standardized, valid and reliable assessment administered by the
Turkish Ministry of National Education (MoNE) to select and

place students into high schools. The multiple-choice test was
covering the 7th grade national mathematics curriculum.

Procedures

In order to determine mathematics achievement scores of
the participants, Students Level Determination Examination
(SLDE) mathematics test results were obtained from schools.
Schools temoved students’ names from the data set. After re-
ceiving all necessary permissions from the test developers and
human subject committee, at the end of the fall semester, the
MSES, MARS and MAS were administered to 934 seventh
grade students during their regular class hours. Researchers ex-
plained the participants that their participation was not compul-
sory and would not affect their grades. The students were also
assured that their answers would be kept confidential. The en-
tire process took approximately forty five minutes. Those stu-
dents who were absent on the day of test administration were
not included in the study; but, nothing was known about char-
acteristics of the absent students. It should also be noted that
all other participants’ data was included.

Design and data analysis

Two associational research types, causal-comparative and
correlational research designs (Fraenkel & Wallen, 20006), were
used in the study. The causal-comparative design was used to
investigate the differences in self efficacy, anxiety, attitude and
achievement scores with respect to gender and school type. To
investigate main and joint effect of gender and school type on
affective vatiables, the data were examined through two-way
ANOVAs. To investigate the predicting role of mathematics
self-efficacy, mathematics anxiety, attitude towards mathemat-
ics, gender and school type on mathematics performance of
seventh grade students, the correlational research design was
used. All predictor vatiables were entered into the equation
simultaneously to test how well self-efficacy, anxiety, attitude,
gender and school type predict the mathematics performance.

Results

The first aim of this study is to investigate differences in sev-
enth grade students’ mathematics self-efficacy scores, mathe-
matics anxiety, mathematics attitude, and achievement scores in
terms of gender and school type. Mean and standard deviation
regarding self-efficacy scores, mathematics anxiety, mathemat-
ics attitude, and achievement scores of the participants by gen-
der and school types are given in Table 1.
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Table 1. Self-Efficacy, Math Anxiety, Attitude, Achievement Mean Scores by Gender and School Type.

Gender School Type  Self-Efficacy Mean (SD) Math Anxiety Mean (SD)  Attitude Mean (SD)  Math Achievement N
Male Public 48.48 (11.93) 106.63 (36.60) 56.42 (17.76) 10.07 (2.69) 242
Private 47.52 (11.1) 112.03 (34.36) 62.51 (17.00) 10.34 (2.38) 235
Total 48.01 (11.53) 109.29 (35.57) 59.42 (17.64) 10.20 (2.54) 477
Female Public 46.83 (12.30) 115.67 (37.08) 60.61 (15.74) 9.93 (2.67) 239
Private 45.96 (12.92) 113.97 (39.11) 63.49 (18.38) 9.82 (2.37) 218
Total 46.42 (12.59) 114.86 (38.03) 61.69 (17.09) 9.88 (2.53) 457
Total Public 47.66 (12.12) 111.12 (37.08) 58.50 (16.89) 10.00 (2.68) 481
Private 46.77 (12.03) 112.96 (36.69) 62.98 (17.66) 10.09 (2.39) 453
Total 47.23 (12.08) 112.01 (36.88) 60.68 (17.40) 10.04 (2.54) 934

In order to test the significance of the results, two-way
ANOVAs were performed. Before conducting the analysis,
main assumptions, including level of measurement, independ-
ence of observations, normality and homogeneity of variance
were checked. More specifically, mathematics self-efficacy,
mathematics anxiety, attitudes toward mathematics, and math-
ematics achievement scores were measured by the scores of the
participants which are continuous; hence, the level of meas-
urement assumption was assured. In the present study, there
was no interaction between participants during the data collec-
tion. Hence, it was assumed that independence of observations
assumption was also assured. The skewness and kurtosis values
with respect to gender and school type ranged between -.89
and .36 for self-efficacy, between - .15 and 1.02 for anxiety, be-
tween -.62 and -.26 for attitude, and between .37 and -.75 for
achievement scores respectively which indicates that there was
no violation of the normality assumption. In order to determine
whether homogeneity of variance was ensured, Levene’s Test
of Equality was examined. Results revealed that the variance
within each population was equally distributed for self- efficacy
[F (3,930) = 2.469, p = .061], anxiety [F (3,930) = 2.210, p =
.085], attitude [F (3,930) = 1.899, p = .128], and achievement
[F (3,930) =1.277, p =.281], an indication that homogeneity of
variance assumption was met.

Results revealed that there was a significant main effect of
gender on mean self-efficacy scores. In other words, gender
had significant main effect on mean self-efficacy scores
[F(1,930) = 4.139, p = .042] where mean self-efficacy scores of
males (M = 48.01, D = 11.53) were significantly higher than
that of females (M = 46.42, SD = 12.59). Moreover, the effect
size for gender (Partial eta square) was calculated as .004. Ac-
cording to Cohen’s critetion, the effect size of gender for the
present study was relatively small. Results also revealed that
school type did not have significant main effect on mean self-
efficacy scores [F(1,930) = 1.334, p = .248] with relatively high-
er mean self-efficacy scores of public school students (M =
47.66, SD = 12.12) than that of private school students (M =
46.77, 5D = 12.03)

The analysis for mathematics anxiety was conducted with
total scotes of the items to obtain a mathematics anxiety mean
scote for each student. As can be seen in Table 1, the mean
anxiety scote of students in public school students (M =
111.12, §D = 37.08) was slightly less than that of private school
students (M = 112.96, SD = 36.69). In other words, results re-
vealed that school type did not have significant main effect on
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anxiety scores [F(1,930) = .588, p = .443]. On the other hand,
results revealed that gender had significant main effect on anxi-
ety scores [F{(1,930) = 5.197, p = .023]. This indicated that the
difference between females” mean anxiety scores (M = 114.86,
SD = 38.028) and males’ mean anxiety scores (M = 109.29, SD
= 35.577) was statistically significant, favoring female students.
Moreover, the effect size for gender (Partial eta square) was
calculated as .0006, a relatively small value.

According to the mean and standard deviation of mathe-
matics attitude, ptivate school students (M = 62.98, SD =
17.66) were relatively higher than that of public school students
(M = 58.50, §D = 16.89). Two-way ANOVA results revealed
that this difference is statistically significant [F(1, 930) = 15.830,
2 = .000]. That means the attitude scores of private school stu-
dents were significantly higher than the mean attitude scores of
public school students. The effect size for school type was cal-
culated as .017, a small effect size. When gender was investigat-
ed, females” mean score was 61.69 (§D = 17.08) and that of
males was 59.42 (§D = 17.636). That is, males’ average attitude
score was significantly less than females’ average attitude scores
[F(1,930) = 5.260, p = .022]. Moreover, the effect size for gen-
der was calculated as .006. That is, the actual differences in the
mean values were small which means that the difference be-
tween females and males seemed to be of little practical signifi-
cance.

Students Level Determination Examination (SLDE) was
analyzed in order to obtain a mathematics achievement score
for each student The mean achievement score for public school
student was 10.00 (§D = 2.682) and that of private school stu-
dents was 10.09 (§D = 2.393). In other words, school type did
not have significant effect on achievement scores [F(1,930) =
1.301, p = .654], where private school students slightly scored
higher than their public school counterparts. Results also re-
vealed that there was a statistically significant main effect for
gender on achievement scores [F(1,930) = 3.992, p = .046].
That is, the difference between achievement scotes of males (M
= 10.20, SD = 2.548) and females (M = 9.88, SD = 2.533) was
statistically significant. Moreover, the effect size for gender was
calculated as .004. That is, it was concluded that the effect size
of gender for the present study was relatively small and the dif-
ference between females and males seemed to be of little prac-
tical significance.

The second aim of this study is to investigate the role of
mathematics anxiety, attitude towards mathematics, mathemat-
ics self-efficacy, gender or school type on predicting mathemat-
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ics performance of seventh grade students. Multiple regression
analysis was performed to accomplish this aim. Before con-
ducting the analysis, the assumptions of multiple regressions,
including sample size, multicollinearity and singularity, linearity,
outliers, normality, and homoscedasticity, were checked. There
were five predictor variables, mathematics self-efficacy, math-
ematics anxiety, attitude towards mathematics, gender and
school type. According to Tabachnik and Fidell (2007), the re-
quired sample size for predictor variables was should be at least
90 participants (IN > 50 + 8*5). The sample of this study con-
sisted of 934 seventh grade elementary school students which
satisfies the sample size assumption. For multicollinearity and
singularity assumptions, analysis revealed that bivariate correla-
tions among predictor variables was not above .7. Hence, mul-
ticollinearity and singularity assumptions was not violated
(Tabachnik & Fidell, 2007). Displayed distribution of cases’
standardized residuals in scatterplot revealed that there exist
five or six extreme cases with standardized tesidual values
above about 3.3 or less than -3.3, reflecting the outliers. How-
evet, as Tabachnik and Fidell (2007) stated few outliers in a giv-
en study could be ignored with large sample size. Thus, the out-
liers assumption was assured. As stated before, the distribution

Table 2. Correlation between Variables

of self-efficacy, anxiety, attitude and achievement scores with
respect to gender and school type was normal. Hence, it was
concluded that the normality assumption was assured for all
variables. Analyses revealed that residuals were equally distrib-
uted below and above the zero line on the scatterplot which
satisfies linearity assumption of regression analysis. Displayed
scatterplot of the standardized residuals revealed that the resid-
uals plot will be roughly rectangularly distributed, with most of
the scores concentrated in the center. Hence, it was assured
that there was no violation of homoscedasticity assumption.

Results revealed that the linear combination of affective
variables (self-efficacy, anxiety and attitude) and demographics
(gender and school type) was significantly related to achieve-
ment scores [F(5,928) = 100.295, p = .000]. That is, the provid-
ed model consisted of affective variables and demographics
significantly predicted the achievement scores. The sample
multiple correlation coefficient was .592 and R? was .351
[F(5,928) = 100.295, p = .000]. That is, approximately 35% of
the variance of achievement scores in the sample can be ac-
counted for by the linear combination of affective variables and
demographics of interest. Correlation between variables is also
given in Table 2.

Achievement Self-eff. Anxiety Attitude Gender Sch.type
Achievement 1.0
Self-efficacy .535*
Anxiety - 420% -.576*
Attitude .535% 713* -473%
Gender -,364* -.366* 376* 374%
Schooltype A17 -.237 125 229% -.016 1.0

As seen from Table 2, apart from the correlation between
school type and achievement, self-efficacy, and anxiety, there is
a significant correlation between variables. In addition, as ob-
served in Table 3, except school type, all other variables made a
statistically ~ significant contribution to the prediction of
achievement scores. From standardized beta values, it was
found that self-efficacy (6 = .314, p = .000), anxiety (§ = -.135, p
=.000), attitude (6 = .224, p = .000) and gender (5 = -.063, p =
.021) significantly predicted achievement scores. Anxiety had

negative beta values. That is, for anxiety, negative beta indicated
that high anxiety scores accounted for low achievement scores.
On the other hand, for gender, negative beta indicated that
males’ achievement scores were higher than that of females.
According to these B weights, the regression equation is as fol-
lows:

Achievemen = .048lficacy— .009anxiety+ .04 6attitude—
.318gendert+ 6.604

Table 3. The Results of the Multiple Linear Regression Analysis for the Predictors.

Model B Std. error Beta T Sig. Part-R
Constant 6.604 .590 11.068 .00

Self-efficacy .048 .009 314 5.45 .00 210
Anxiety -.009 .002 -.135 -4.15 .00 -.110
Attitude .046 .006 224 7.93 .00 144
Gender -.318 137 -.063 -2.32 .02 -.06
School type -.067 138 -.013 -48 .62 -.01

According to Table 3, self-efficacy was recorded the highest
part correlation coefficient, (Par-R = .210, p < .001), indicating
that self-efficacy uniquely explains 4.5 percent of the variance in
achievement scores. Moreover, anxiety had a moderate part
correlation coefficient, (Par~-R = -.110, p < .001), indicating a
1.2% contribution of total variance to achievement scores. Sim-

ilatly, attitude scores reported the lowest part correlation coeffi-
cient, (Part-R = 144, p < .01), indicating a 2.1% contribution to
total variance. Besides, gender was recorded the lowest signifi-
cant part correlation coefficient, (Part-R = -.061, p < .01),
meaning .4% of variance in achievement scores could be ex-
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plained uniquely by this variable; yet, the school type did not
make a significant contribution to total variance.

Discussion

The results revealed that there was a significant mean differ-
ence between males and females regarding their mathematics
self-efficacy scores, favoring males. The fact that males outper-
formed females in mathematics self-efficacy beliefs was con-
sistent with previous studies (Ferla et al., 2009; Louis & Mistele,
2012; Peters, 2013). For instance, it was found that males in
high school were superior over females in mathematics self-
efficacy scores (Hyde et al., 1990). This difference might be a
reflection of the stereotype that males are better than females in
mathematics. To state differently, Moe and Pazzaglia (2006)
stated that if in a specific task gender difference is mentioned,
the task can motivate students and enhance the quality of per-
formance. Therefore, males might have felt themselves more
confident in mathematics than females. On the contrary, if the
superiority of opposite gender is stressed, the subject matter
can demotivate students and reduce their performance. Thus,
in the present study, based on the cultural factors some of the
female participants might have felt inferior to males in mathe-
matics by their parents, teachers or peers in their school and
daily life. This might have influenced females’ motivation nega-
tively for learning mathematics and decreased the amount of
time and energy that they spent on mathematics. Additionally,
it is possible that males’ higher mathematics performance leads
to higher self-efficacy scores. Therefore, in the future, research-
ers should investigate how gender differences in mathematics
achievement is associated with mathematics self-efficacy at dif-
ferent grades.

In the present study, anxiety levels of females were found
to be higher than males, which was consistent with other re-
search findings (Bonnstetter, 2007). One possible reason for
this gender difference in mathematics anxiety might be biologi-
cal. That is, the difference might stem from genetic sex hor-
mones. Seeman (1997) explained, “The estrogens are neuropro-
tective with respect to neuronal degeneration, growth and sus-
ceptibility to toxins. The cyclic fluctuations of estrogens en-
hance the response to stress, which confers susceptibility to de-
pression and anxiety” (p.1641). Another reason for the gender
difference in anxiety might be psychosocial. That is, social roles
in the culture and experiences might be an important factor for
the gender difference in mathematics anxiety. Historically, boys
are given more freedom, authority and responsibility than gitls
in Turkish culture. Hence, boys may not hesitate to take risks;
whereas, females may take less or even none. Therefore, males
feel less anxious to try when they meet a challenging task. This
might be the reason of males’ lower anxiety scores in this study.

Another concern for gender difference was to investigate
mean difference in seventh grade males’ and females’ attitude
towards mathematics scores. Results showed that there was a
significant mean difference in attitude scores of males and fe-
males. In particular, females’ attitude towards mathematics was
higher than that of males. The fact that females outperformed
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males on attitude scores contradicts with earlier studies that re-
ported males’ superiority in attitude scores (Asante, 2012;
Michelli, 2013; Tasdemir, 2009). However, there exist some re-
cent studies favoring females’ attitude towards mathematics in
elementary years (Savas & Duru, 2005). Savas and Duru (2005)
reported that females’ attitudes towards mathematics were
higher than that of males and females also had a significantly
more positive career interests related to mathematics than
males. The source of this difference might be attributed to the
large number of female mathematics teachers in Turkish class-
rooms. According to the Turkish Ministry of National Educa-
tion (MoNE, 2013a), the number of female mathematics teach-
ers in elementary and middle schools has been increased. When
the teachers’ influence as a role model on students’ expecta-
tions, attitudes and future career plans is considered, this might
enhance females’ emotional disposition toward mathematics
positively. Hence, this may explain the superiority of female
students’ attitudes towards mathematics in this study. In other
way, gender difference regarding mathematics achievement also
supports the finding concerning self-efficacy and mathematics
anxiety. In other words, findings of the present study show that
there was significant mean difference in mathematics achieve-
ment scores of males and females. Males outperformed females
with respect to mathematics scores. The fact that males are su-
perior in mathematics supports the findings of previous studies
(Alacaci & Erbas, 2010; Clewell & Campbell, 2002; Robinson
& Lubienski, 2011; Soleymani and Rekabdar, 2016; Tasdemir,
2009). This difference might stem from the sociocultural prac-
tices and stereotype effect. In particular, the stereotype that
boys are better in mathematics is still alive and strong. A possi-
ble reason of this difference might be the biologically secondary
mathematics abilities. Geary (1996) stated that males and fe-
males have two sets of mathematics abilities: Biologically pri-
mary and biologically secondary mathematics abilities. It was
noted that biologically primary mathematics abilities were in-
nate set of mathematics characteristics such as numeriosity, ot-
dinality, counting and simple arithmetic which should explain
why young males and females perform similarly in school
mathematics. On the contrary, biologically secondary character-
istics were more complex algebra and calculus skills. These
skills are fostered when the learner participate and interact with
the relevant sociocultural practices (Geary, 1996). Male stu-
dents’ significantly higher performance over female students in
the present study can be explained by Geary’s view that soci-
ocultural practices might have enhanced the development of
male students’ secondary mathematical abilities more than fe-
male students’ abilities. Moreover, the difference in mathemat-
ics achievement might stem from genetics of males and females
(Kimura & Hampson, 1994). That is, in the literature, it was
claimed that the left hemisphere of an individual realizes for
analytical/logical thinking in both verbal and numerical opera-
tions while right hemisphere is specialized in social tasks, artistic
efforts and body image (Capraro, 2001). In particular, males are
more likely to use their left hemisphere (Kimura & Hampson,
1994) and hence they become more advantageous over females
in mathematics (Capraro, 2001).
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The findings also indicate that students’ attitude towards
mathematics were differentiated in favor of private schools,
while there was not a significant influence of school type on
mathematics self-efficacy beliefs, mathematics anxiety and
mathematics achievement. This result partially contradicts with
previous studies reporting significant difference with respect to
mathematics achievement between public and private schools
favoring public school students (S. Lubienski, C. Lubienski, &
Crawford Crane, 2008). It should be noted that the Lubienski
study was conducted in the US; but, the present study was car-
ried on with Turkish students. It is possible that Turkish private
and public schools provide similar learning opportunities for
students; therefore, school type differences did not exist in the
Turkish context. One other possible explanation for the lack
of school type effect might be the fact that the differences in
affective variables and achievement regarding gender do not
appear until late elementary years. To state differently, both
male and female students’ emotions, feelings and beliefs about
mathematics begin to shape through high school years because
it was found out in a study conducted in the US that males in
high school were superior over females in mathematics self-
efficacy scores (Hyde et al., 1990). Therefore, in line with these
views, one can conclude that students in different type of ele-
mentary schools might have similar achivement scores, expec-
tations and beliefs towards mathematics during primary and el-
ementary years. Hence, this might lead to similar confidentiality
or fears and worry on mathematics performances of seventh
grade students in both public and private schools.

The results also showed that seventh grade students’ atti-
tudes towards mathematics were significantly different with re-
spect to school type. In particular, private school students’ atti-
tudes towards mathematics were higher than that of public
school students. One possible reason for this difference might
be the fact that private schools are commercial business enter-
prises; that is, to be able to enhance their market price and gain
mote students, emotional and academic satisfaction may be
given more importance in private schools than in public
schools. For this purpose, investments in technology and phys-
ical facilities have been made by private schools to enhance the
quality of education and draw parents’ attention to school as
well as students’. Hence, these facilities might enhance the pri-
vate school students’ emotional dispositions towards mathe-
matics more than public school students’.

The last aspect of the present study was investigating the
role of personal factors (self-efficacy, anxiety and attitude) and
demographics (gender and school type) on predicting mathe-
matics achievement. The provided model significantly predict-
ed mathematics achievements of students and each vatiable ex-
cept school type made significant contribution to mathematics
scotes of students. This result is consistent with previous re-
search supporting the influence of self-efficacy, mathematics
anxiety, attitude and gender in predicting mathematics
achievement (Schunk & Mullen, 2012). In addition, self-efficacy
produced the highest unique contribution. This supports find-
ings of studies that have reported that self-efficacy is one of the
best predictors of achievement (Pajares & Miller, 1994). On the

other hand, school type does not have significant contribution
in explaining mathematics performance. The reason might be
the fact that the gap between public and private schools’ level
of achievement is getting smaller with the reform movements
in Tutkey. In fact, the Turkish Education System promotes
equal educational opportunities and excellence which can bal-
ance the achievement levels of private and public schools (C.
Lubienski & S. Lubienski, 2013). For instance, the nationwide
mathematics curriculum highly promotes use and implementa-
tion of reform-based mathematics teaching ideas in all type of
elementary schools (Koc, Isiksal, & Bulut, 2007). In addition, all
students in different schools are provided with the same math-
ematics textbooks for free. That is, students in private and pub-
lic schools have similar educational opportunities. This might
be an indication of similar mathematics performances in public
and private schools (C. Lubienski & S. Lubienski, 2013).

Conclusion

As discussed above, females and males differ significantly re-
garding their self-efficacy and mathematics anxiety scores. Fe-
males’ relatively lower self-efficacy and higher mathematics
anxiety scores indicate that school curticula and other programs
should be designed in a way to help improve females’ beliefs
about their own competence in mathematics and diminish their
level of anxiety in dealing with mathematics-related tasks. For
example, adapting the cognitive level of mathematical tasks to
students’ needs, interests and skills could be a viable way to
help females as well as males find some value in learning math-
ematics and improve their self-beliefs. In Turkey, school math-
ematics curricula highly encourage teachers to consider individ-
ual, cultural and gender differences as assets of classroom ra-
ther than some sort of disadvantages (Koc et al., 2007; MoNE,
2013b). In fact, in the present study, females’ attitude towards
mathematics was found to be more positive than males; so, it is
believed that it may be relatively easier to help them improve
their self- efficacy beliefs and decrease anxiety levels. Having
positive attitudes may increase the likelihood of developing self-
efficacy beliefs and decreasing anxiety. Lastly, in-service teacher
education programs should be designed in a way to help teach-
ers understand the fact that all students can enjoy and do math-
ematics. The classroom environments should promote the sub-
stantial participation of all students regardless of their gender.
In Turkey, only a small fraction of elementary and middle
school schools are privately managed (MoNE, 2013a); all oth-
ers are financed by public sources. Private schools are generally
known as providing high quality education and supporting stu-
dents’ individual and social development better than public
schools; on the other hand, results of nationwide standardized
assessments show that public and private schools’ performanc-
es are not much different from each other. This observation
was also supported with the findings of the present study; yet,
participants from private schools show a significantly higher
level of positive attitude towards mathematics. Although the
findings cannot be generalized to the entire country, based on
the significant results, public school students’ relatively negative
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attitudes should be addressed at all opportunities. Knowing the
fact that attitude towards mathematics at least partly predicts
student involvement in mathematics and mathematics
achievement, learning environments should support students’
enjoyment of mathematics.

Although the present study provided interesting findings
that contribute to the literature and teaching practices, there is
still more to do. Conducting comparative studies investigating
both cognitive and non-cognitive constructs is necessary to bet-
ter understand how various variables interact in different cul-
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