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Effects of Secondary School Students” Perceptions of
Mathematics Education Quality on Mathematics Anxiety
and Achievement
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Abstract

The two aims of this study are as follows: (i] to compare the differences in mathematics anxiety and achievement
in secondary school students according to their perceptions of the quality of their mathematics education via
a cluster analysis and (ii] to test the effects of the perception of mathematics education quality on anxiety and
achievement via structural equation modeling. The research was designed using a causal design; the mathematics
education quality comprised the independent variable, whereas mathematics anxiety and achievement comprised
the dependent variables. This study was conducted with 638 secondary school students from schools located
at the city center of Eskisehir, spread in the region [lower, middle and upper] according to the socio-economic
classification of TUIK, which is referred to as layered sampling. Data were collected using the Mathematics
Education Quality Scale and the Mathematics Anxiety Assessment Scale, whereas student achievement levels
were obtained from the Placement Test [TEOG] score and the mathematics grade point average [GPA]. The data
obtained in this study were analyzed using Ward's minimum variance hierarchical cluster, discriminant, ANOVA,
MANOVA, paired-samples t-test and path analysis. The findings were grouped as (i} input, (il process and {iii]
output clusters, which each presented different perceptions of secondary school students regarding the quality of
mathematics education. In addition, these findings also indicated that mathematics education quality perception
positively affects the TEOG and mathematics GPA, whereas it negatively affects mathematics anxiety.
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The current aim to create a competitive and
knowledge-based economy has led countries to
reconsider and structure their education systems.
Initiatives in the education system are obliged to
focus on and discuss concepts such as the quality
of education, effectiveness, accountability and
organizational learning (Agasisti, Catalano, &
Sibiano, 2013; Carnoy & Loeb, 2002; Chen, Liu, &
Lin, 2014; Grygoryev & Karapetrovic, 2005; Karip,
2005; Keeley, 2007; Okoro, 2011; Pashiardis, 2004).
In parallel with these discussions, to improve its
current international position, Turkey is working to
achieve the universal dimensions in the education
system and is engaged in various reform initiatives
(Atar & Atar, 2012; Corlu, Capraro, & Capraro, 2014;
Caligkan, Karabacak, & Megik, 2013; Sengoniil,
2013; Tutkun & Aksoyalp, 2010). Despite these
efforts, it is clear that Turkey should take a significant
distance to improve the quality of education in terms
of international education quality indicators (Akyiiz,
2014; Erberber, 2009; Sezer, Giiner, & Ispir, 20125
Mullis, Martin, Foy, & Arora, 2012; OECD, 2013).

Effective School and the Concept of Education
Quality

The definition of quality in education is similar to the
definition of quality in general. Quality is the sum of
the characteristics that affect the product or service,
which depend on the satisfaction degree of the
identified needs (Cheng & Cheung, 2004). Therefore,
first generation researchers who first used this concept
have defined the concept of quality as excellence
in education. Education quality is an appraisal
regarding education and includes how learning is
organized; how it is managed; what is taught; the level
of learning; and the specific educational outcomes
achieved (Akyiiz, 2014; Erberber, 2009; Sezer, Giiner,
& Ispir, 2012; Mullis, Martin, Foy & Arora, 2012;
OECD, 2013). The concept of quality in education has
triggered the emergence of effective schools and has
opened the way to conduct numerous studies. Lezotte
(1991) defined an effective school as a place in which
there is a clear mission shared by everyone involved
in the school community and there is a dedication
to instructional objectives, priorities, assessment
processes and accountability. According to Fisher and
Cresswell (1988) and Townsend (1997), an effective
school is formed by effective leadership, human
resource management, a supportive environment,
family and students who are motivated to learn.
Gamage (2001) emphasized that high expectations
exist in effective schools, and there are visible,
accessible, and fair stakeholders.
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When education quality is looked from a different
perspective with efficient school movement, level
of achieving the foundation of different dimensions
of education draws attentions Education quality in
terms of production function of education is the
level reaching to desired aims and employment
in accordance with the number of students who
received diploma or in accordance with the type of
received education (Ghabi, 2014; Kenny et al, 2014;
Levine & Lezotte, 1990; McLeskey, Waldron, & Redd,
2014). Yet, approach of efficiency, unlike production
function approach, focuses on the factors bearing
results. Elements of input, process and environment
are accepted as common responsibilities of educational
outcomes (see Table 1, European Commission, 2000;
UNESCO, 2004; Windham, 1988). According to the
harmony perspective, the conditions that lead change
in education are seen as a tool in improving the quality.
Within this frame, educational aims are critically
scrutinized. When education quality is looked from a
perspective of equal opportunity, the fair distribution
of input, process and outcome elements to the
beneficiaries of education with different characteristics
is taken into consideration. According to the efficiency
perspective education quality is defined as obtaining the
highest educational outcome with the minimum cost
(Lockheed & Levin, 2012; Loeb, Kalogrides, & Béteille,
2012; Osher, Dwyer, Jimerson, & Brown, 2012).

When efficient school and education quality
literature is looked into, it could be seen that
aforementioned concepts are generally studied
from education management. These properties play
an important role in regulating these properties.
Consistent with the effective school initiatives,
questions, such as what is good teaching and
effective teaching, are the questions that educational
researchers have long sought to answer (Richardson
& Thomas, 1989; Ubuz & Sar1, 2009). A review of the
conducted studies indicates that there is not a unique
definition for good teaching; it varies on the basis of
the courses. For example, the features that a qualified
math teacher should have, their order of priority
and the importance of these features may vary
according to the stakeholders. In a study of students
that involved positioning the teacher to the basis
of education quality, Buaraphan (2012) identified
the most important features that a qualified teacher
should have as follows: (i) content knowledge, (i)
honesty and (iii) general knowledge. According to
teachers, the ordering of these features are content
knowledge, pedagogical knowledge, and following
actual issues in the field, whereas according to
principals, they are content knowledge, following
actual issues in the field and pedagogical knowledge.
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Table 1
Education Quality Models

Model Input Dimension

Process Dimension

Outcome dimension

Windham Model Teacher properties
Facilities and equipment
Education materials managerial

Managerial behavior
Teacher’s use of time
Student’s use of time

Academic achievement
Results of learned knowledge
Results of precautions maintaining equal

capacity opportunity and justice
European Schooling rate in early childhood ~ Assessment and eval- Course achievement
Commission education uation Participation of Learning how to learn
Model Number of student per computer ~ parents Citizenship behaviors
Expenses per student Technology skills
Teacher education Drop-out rates
Graduate rates
Higher education rates
UNICEF Model  Teaching materials Process of learning Verbal literacy
Physical structure and facility Teaching methods Digital literacy
Human Resources: teacher, Assessment Life skills

manager, inspector and school
management

Feedback and promo-
tion size of class

Emotional skills
Values and social skills

The scrutinizing of Turkish education system,
according to the education quality models
presented in Table 1 reveals that there are numerous
shortcomings in all dimensions of these there
models. In the literature, there are many discussions
related to process and outcome dimensions; and the
major problems of Turkish education system can be
listed as managerial behavior problems, teachers’
shortcoming in terms of class management,
and discussions about the use of time, teaching
management and the size of class (Demirel, 2011;
Dogan, Ugurlu, & Demir, 2014; Giil, 2014; Selguk,
2012; Yilmaz & Altinkurt, 2011). Besides the
whole education system, these deficiencies can
be encountered in curriculums and course levels
as well. For instance, considering mathematic
curriculum, the lack of educational materials
and shortcomings of teacher education are the
major discussion topics of the input dimension.
Regarding process dimension, there is a consensus
in the literature considering the discussions about
mathematics course hours, teaching methods, size
of class and assessment. For the outcome dimension,
which is the final dimension of the models, the
fact that mathematic is the discipline with lowest
achievement, reveals the whole reality.

Education quality of Mathematics and Student
Attainment

One of the indications of education quality
is the student attainment. In Turkey, when
student achievements were analyzed regarding
courses, mathematics emerged as one of the
most problematic areas (Haser, 2006; Memnun
& Hart, 2012; Yetkiner, Ozel, & Thompson 2013;
Yetkiner, 2010). Mathematics, which was initiated
in elementary school, became a nightmare for
students at all educational levels. International

educational assessment studies, such as the TIMSS
and PISA, also provide evidence. Although there
is an improvement in Turkeys TIMSS-2011
mathematics score, it remains below the scale
averages determined for the 4™ and 8" grade levels.
As a general observation, Turkey’s average score
is lower than that of the European Union (Yiicel,
Karadag, & Turan, 2013).

One of the most important aspects of academic,
social and psychological development of students
is to feel safe and happy in their schools and the
positive perceptions regarding the education
they receive. Within this context, schools, as the
primary responsible institutions from multifaceted
education, are closely related with many variables
to meet this responsibility. For instance; all types
of thoughts comprise student achievements, which
can be read between the lines of studies, such
as TIMSS and PISA, which constitute student
perspectives towards this course; thus, their
perceptions and anxiety toward these courses and
this fact is reflected by their achievement levels.
The expectation of today’s students from school is
not only academic achievement, but the qualities
of school life and other services (e.g., social,
cultural, sporting, transportation, and technical)
also contribute to the development of a positive
attitude towards school in students (Glasser, 1999).
In particular, the central examination makes the
performance of the students comparable to that
of others. It simultaneously allows the monitoring
of students, teachers and school performance in
a simple way. It is not only on a student basis but
also the achievement of a class or a school, which
can be compared with the national average. Parents
are asked to reflect on the reasons that lead to their
children’s success or failure; the spaces used on
the request of the teachers are considered. School
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principals can assess teacher performance, whereas
the government can assess school performance;
thus, more effective use of resources is enhanced.
A positive relationship is therefore established
between central examinations and student
performance in terms of the monitoring of the

education system (Keeley, 2007; W6Bmann, 2003).

Aim and Research Questions

There are a number of studies in the literature
focusing on to what extent students’ needs are
met at schools and role of quality perceptions in
achievement, including mathematics anxiety and
the correlation of school with student achievement
and mathematics anxiety. Dreger and Aiken
(1957) defines mathematics anxiety as attitudinal
difficulties in the field of mathematics and as
emotional reactions syndrome in arithmetic and
mathematics field. This shows that that mathematics
anxiety is very much interrelated with concepts of
fear and uneasiness (Baloglu, 2001).

In Turkey, there are several studies looking to the
relationship between mathematics achievement
of secondary school students and mathematics
anxiety. These studies have concluded that students
were often experiencing mathematic anxiety. The
research in this field (Baloglu, 2004; Dursun &
Bindak, 2011, Devine, Fawcett, Szucs, & Dowker,
2012; Hembree, 1990; Turanli, 2013; Goetz, Bieg,
Lidtke, Pekrun, & Hall, 2013; Sonnert, Sadler,
Sadler, & Bressoud, 2015) revealed that mathematic
anxiety, together with the attitude, plays an
important role in mathematic achievement. This
creates a sense of stress and concern and causes
students to lose their self-confidence while solving
mathematical problems (Olatunde, 2009). Baloglu
(2001) stated that mathematic anxiety is not totally
negative; in some cases (for example a small amount
of anxiety) it may motivate students, however most
of the time (especially in case of excessive anxiety)
it affects students’ achievement levels and their
attitude towards mathematics negatively (in the
long term).

In nearly all studies on mathematic success/
mathematic achievement is taken as student’s grade
point average. Research looking into mathematic
score of TEOG is very rare. Moreover, there is
no study exploring the relationship between the
perception of mathematics education quality,
students’ mathematic achievement and mathematic
anxiety. In this respect, the purposes of this study
are as follows: (i) to compare the differences in
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mathematics anxiety and achievement in secondary
school students according to their perception of
their mathematics education quality via a cluster
analysis and (i) to test the effects of the perception
of the mathematics education quality on anxiety
and achievement via structural equation modeling.
The research was designed using a causal pattern;
the quality of the mathematics education comprised
the independent variable, whereas mathematics
anxiety and achievement comprised the dependent
variables. This study aims to seek answers for the
following questions:

= What are the secondary
perceptions of mathematics education clustering
disposition and what are the features of this cluster?

school students’

= Do secondary school students’ math anxiety,
math grade average and TEOG scores differ
according to the perception of math education
quality clustering dispositions?

= Does the perception of secondary school students
about mathematics teaching affect their mathematics
achievement and mathematics anxiety?

Method
Research Design

The research has been designed using a causal pattern
to examine the effect of secondary school student
perceptions of mathematics education quality on
their mathematics anxiety and achievement. A
causal design is a research pattern that examines
the cause-effect relationship that emerges or exists
between variables (Neuman, 2005).

Participants

Participants of the study were selected using
layered sampling. The study was conducted with
679 secondary school students in Eskisehir. Schools
were diverse in terms of their socio-economic
status [lower, middle and upper]. This classification
was drawn from TUIK (Turkish Statistical
Institute). For the sake of reliability, the data
obtained from 41 students who provided the same
score to all statements and who were considered
insincere in their question answers were removed
prior to the analysis. Eventually, the data obtained
from 638 participants were used in the study. The
demographic information of the participants is
displayed in Table 2.
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Table 2
The Demographic Characteristics of Participants
Characteristic 1 2 3 4 Total
Girl Boy -
Gender n 341 297 638
% 53.4 46.6 100
6. Grade 7. Grade 8. Grade -
Grade n 164 290 184 638
Level
% 25.7 45.5 28.8 100
Elementary Middle High University -
Education Level of Mothers n 450 100 63 18 631
% 71.3 15.8 10.0 2.9 100
Elementary Middle High University -
Education Level of Fathers n 308 167 129 32 636
% 48.4 26.3 20.3 5.0 100
X 3.0
Mathematics GPA
SS 1.3
X 345.1
TEOG scores
SS 72.8

Measurement Tools

The data were collected using the Mathematics
Education Quality Scale and the Mathematics
Anxiety Assessment Scale (Suinn & Edwards, 1988).
Student achievement scores were calculated using
(i) the mathematics GPA and (ii) the Placement
Test [TEOG] scores.

The Mathematics Education Quality Scale was
developed to determine the opinion of secondary
school students regarding the nature of math
education provided in their school (Ciftgi &
Karadag, 2015). The scale consists of 28 items,
which are rated using a 7 point Likert scale from
1 (strongly disagree) to 7 (completely agree). The
five factors that comprise the scale are: (i) quality
of instruction (10 items a = .85), (ii) quality of
school environment (7 items a = .82), (iii) quality
of teacher (5 items a = .81), (iv) quality of family
cooperation (4 items a = .75) and (v) quality of
school guidance (2 items a=.73).

(i) Quality of instruction: Higher scores
indicate that the quality of mathematics
teaching activities is high

Examples of items:

(1) My math teacher makes learning interesting
by offering a variety of activities and options.

(2) My math teacher provides examples of daily
life in the course.

(ii) Quality of school environment: Higher
scores indicate that the quality of the physical
structure, equipment and environment of
the school is high.

Examples of items:

(1) My school has modern equipment and
technology.

(2) The physical conditions of my school are
better than other schools.

(#ii) Quality of teacher: Higher scores indicate
that mathematics teachers have desired and
positive teaching behavior.

Examples of items:
(1) My math teacher trusts us.

(iv) Quality of family cooperation: Higher
scores indicate that the students’ parents are
involved, enthusiastic and supportive in the
learning process of the children.

Examples of items:

(1) While doing my homework, my parents help
me when I need it.

(2) My parents want to have information
regarding the school.

(v) Quality of school guidance: Higher scores
indicate that there is a guidance system in
the school that guides and directs students
during and outside lessons.

Examples of items:

(1) T can always find someone who listens/care
about me in school.

(2) I get help from a counselor when I need it.

The Mathematics Anxiety Assessment Scale, which was
developed by Suinn and Edwards (1988) to determine
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the anxiety of secondary school students towards
mathematics, is often used in studies that assess
mathematics anxiety. The scale consists of 8 items,
which are rated using a 5 point Likert scale from 1
(I never worry) to 5 (I worry very much). Turkish
linguistic adaptation of the scale was performed
within the study. The adaptation study was conducted
in five stages. These are (i) English-Turkish translation
validity, (ii) language and meaning validity of Turkish
form, (iii) language equivalence between English-
Turkish forms, (iv) construct validity (confirmatory
factor analysis) and (v) reliability. The findings of
translation validity, which were obtained via re-
translation of the translated form to English, were
in line with the original English version. The degree
of language and meaning compliance was high for
each statement of the scale. In order to determine
the language equivalence of the scale’s items, an
application has been conducted on 30 participants;
as a result of paired t-test, no significant differences
has been observed between the averages of the
answers given to English-Turkish versions of the scale.
Within the scope of the study, the scale was adapted
to Turkish, and its structural validity was tested using
a confirmatory factor analysis with a maximum
likelihood technique. The Chi-square (x2) value and
statistical significance levels were calculated [x2 =
78.01, df = 20]. Depending on the degrees of freedom,
alow Chi-square value [x2/df = 3.9] indicated that the
proposed structure is suitable for the collected data. In
addition, other goodness of fit indices for the models
[RMSEA = .06, CFI = .97, NFI = .95, and AGFI =
.92] also indicated that the structure proposed for the
scale is suitable. According to this result, the modeled
factor structure has been validated within the scope
of the standard fit index. In addition, the correlation
coeflicients between the scale’s factors, which were
obtained via the confirmatory factor analysis, were
determined to be between .58 and .69, whereas the
Cronbach’s Alpha internal consistency coefficient of
the scale was .89.

Procedure: Data Collection and Analysis

The data were collected by administration of the
scale to the students. The participants first completed
the part that comprised demographic information
questions; they subsequently completed the
assessment questions according to their agreement
level with the scale items. The completion of the
scale was optional, and the permission of school
principals was granted prior to the application of
the scale. Students’ Mathematics GPA and TEOG
scores were obtained using e-school system. During
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the study, the following analyses were used: (i)
correlation analysis to determine the relationships
among mathematics education quality, mathematics
anxiety and achievement; (ii) Wards minimum
variance hierarchical cluster analysis to demonstrate
how students configured their perceptions of
mathematics education quality; (iii) discriminant
function analysis to assure the validity of the cluster
solution; (iv) ANOVA and MANOVA analysis
for comparisons between the clusters; (v) paired-
samples t-test for comparisons between the clusters;
and (vi) path analysis to demonstrate the impact of
the mathematics education quality perceptions on
mathematics anxiety and achievement.

Findings

The main purposes of this study are as follows: (i)
to compare the differences in mathematics anxiety
and achievement of secondary school students
according to their mathematics education quality
perceptions via a cluster analysis and (ii) to test
the effects of the mathematics education quality
perceptions on anxiety and achievement via
structural equation modeling.

In the first aim of the study, the nature of the
relation between secondary school student
perceptions of the mathematics education quality
and their mathematics anxiety and achievement
was investigated. In this study, the correlations
between the factors of the Mathematics Education
Quality Scale and mathematics anxiety and
achievement (TEOG score and mathematics
GPA) were analyzed (Table 3); it was unlikely that
student perceptions of the mathematics education
quality exist differently from each other. Rather,
student perceptions of the quality of education
were located and operated as part of a large
and complex perception system. Therefore, it is
important to identify what type of perceptions of
individuals is in relation to each other (Fives &
Buehl, 2008; Matthews, Jagger, Miller, & Brayne,
2009; Schady, 2011). In this study, it has been
particularly underlined that the configurations of
the mathematics education quality perceptions
of the students and the mathematics anxiety and
achievement of the student clusters have a similar
quality perception pattern. In this respect, the
hypothesis “students who have different views
regarding the quality of mathematics education
will have different mathematics anxiety and
achievement levels” has been supported. To address
this hypothesis, the focus was moved to a person-
centered approach rather than a variable-centered
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Z?;Elrle?ztion Matrix among the Mathematics Education Quality Perceptions, Anxiety and Achievement

Variables 1 2 3 4 5 6 7 8
Mathematics Education Quality Scale

1-Quality of instruction 1 37 A48%* A1 417 -12%, .09* A7
2-Quality of school environment 1 22* 28%* 27 -.01 -.04 .03
3-Quality of teacher 1 374 28%% =17 144 .10*
4-Quality of family cooperation 1 29 -1 21 254+
5-Quality of school guidance 1 -.14%% 124 16%*
6- Mathematics Anxiety 1 -33%% =32
7- Mathematics GPA 1 614

8-TEOG score

n'=626,*p<.05*p< .0l

approach; student clusters were formed via a cluster
analysis in terms of mathematics education quality
perceptions. The differences in mathematics anxiety
and achievements were subsequently examined
according to the cluster that they belong.

Determination of Clusters

A cluster analysis was conducted to determine
how mathematics education quality perception
was configured by the students. The factors of
mathematics education quality perception were
considered cluster variables. This approach indicates
that mathematics education quality perception
clusters may act as a filter for mathematics anxiety
and achievement. To decrease the differences
among the clusters, primary clusters were formed
using Ward’s minimum variance hierarchical cluster
technique (Ward, 1963). This technique is often
considered useful to improve the underlying data
structure (Atlas & Overall, 1994; Blashfield, 1976).

Several steps were used to determine the appropriate
number of clusters. To ensure the consistency/
reliability of a cluster, Everitt (1993) recommended
dividing the sample into two samples. Therefore,
cluster analyses were independently applied to two
randomly selected groups (n =313 & n =312), and the
obtained results were compared to test the consistency
of the sub-samples. In addition, the data were
analyzed in the form of a graphical representation,
i.e.,, a dendrogram; a suitable number for the cluster
was obtained via observation of large gaps between
the cluster sets (Olson & Biolsi, 1991). Further
examination of the dendrogram identified three, four
or five cluster solutions. To theoretically identify the
most significant cluster solution, the clusters regarding
these potential solutions were independently formed.
Finally, the triple cluster solution was chosen.

To ensure the subsequent validity of the cluster solution,
a discriminant function analysis was performed on

the whole sample (Romensburg, 1984). The triple
cluster solution predicted cluster membership by 93%,
whereas the four-cluster solution predicted 87% of the
membership and the five-cluster solution predicted
84%. Regarding the purposes of this study, the triple
cluster solution offered the best representation among
the profiles. Compared with the other solutions, the
triple cluster solution covered the differences among
the student groups without differentiating to a small
extent; thus, the triple cluster solution was preferred for
the study (Table 4).

Table 4

Results of the Hierarchical Cluster Distribution
Clusters n %
Cluster 1 182 29.1
Cluster 2 369 58.9
Cluster 3 75 12.0
Total 626 100

Cluster Comparison

Following the determination of the clusters, inter-
and intra-cluster comparisons were performed
for student answers regarding the mathematics
education quality perceptions and mathematics
anxiety and achievement.

Inter-cluster Comparisons: The comparison of the
three clusters, which were determined based on the
cluster variables (i.e., the perception of mathematics
education quality) using ANOVA, indicated that the
assumption regarding the homogeneity of variance
was not met (Levene test, p =.000-.021). When groups
have approximately equal sample sizes, ANOVA
is quite resistant to the conditions in which these
assumptions are not met (Stevens, 2012). However, in
our study, the sample sizes were not equal (Cluster 1 =
182, Cluster 2 = 369, and Cluster 3 = 75). As a result,
75 data points from each of the first, second and third
sets were selected randomly, and all analyses were
conducted on a total of 225 individuals in three sets.
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Figure I: Average values of the Mathematics Education Quality Scale in the clusters.

When clusters with equal sample sizes were used,
significant differences were identified in the clusters
regarding the factors of mathematics education
quality [Teaching quality: F = 145.06; p < .001, n2
= .56; school environment quality: F = 44.80; p <
.001, n2=.28; teacher quality: F = 156.01; p < .001,
n2 = .58; family cooperation quality: F = 47.03; p <
.001, n2 = .29; and counseling quality: F = 37.67; p
< .001, n2 = .25]. Figure 1 displays the features of
each cluster. The indices next to the statistical means
indicate the differentiations of the clusters according
to the factors of mathematics education quality.

MANOVA was also conducted by considering the
cluster membership as the independent variable and
the mathematics anxiety and achievement (TEOG
score and mathematics GPA), which are interrelated,
as the dependent variables. As a result of the analysis,
significant multiple effects were detected [F = 14.206;
p =<.01,n?=18]. The univariate tests indicated that
there were significant differences among the groups
in terms of mathematics anxiety [F = 15.55; p = <
.01; n?= .14], TEOG score [F = 31.84; p = < .01; )’ =
.25] and mathematics GPA [F = 6.77; p = < .01; )’ =
.06]. The significant differences among the students’
mathematics anxiety, TEOG score and mathematics
GPA from different clusters, which were formed
according to the mathematics education quality
perceptions, validate the hypothesis that “students
who have different views regarding the mathematics
education quality will have different mathematics
anxiety and achievement levels” (Table 5).

Intra-clusters Comparisons: Intra-clusters compari-
sons were used to describe the clusters. A dependent

sample t-test was used to compare the particular
perception factors (mathematics education quality,
mathematics anxiety and mathematics achievement)
in each cluster. Considering five factors of mathemat-
ics education quality perception, five paired-samples
t-tests were used for each cluster. Regarding mathe-
matics anxiety and achievement, six paired-samples
t-tests were used for each cluster. To prevent Type 1
error, a Bonferroni adaptation and more rigid p-val-
ues (MEQS: p < .05/5 = .001; mathematics anxiety
and achievement: p < .05/6 = .008) were used. The
explication of each cluster, which was based on inter-
and intra-cluster differences in mathematics educa-
tion quality, mathematics anxiety and mathematics
achievement, are subsequently provided. Based on the
differences in mathematics education quality percep-
tions, the clusters were referred to as Input (Cluster 1),
Process (Cluster 2) and Output (Cluster 3).

Description of Clusters

The three created clusters were compared within
and between clusters, according to the mathematics
education quality; the mathematics anxiety and
mathematics achievement, as well as the results are
subsequently summarized.

Cluster 1 - Input: This cluster is formed by the
students who predominately expressed mathematics
education quality perception in terms of family
cooperation. This cluster has the lowest average in
terms of education quality. Therefore, because the
number of individuals who believe that the base of
mathematics education quality is family cooperation
accompanied by the teacher and the counseling

Z?}e)iz;e Values of Mathematics Anxiety, Mathematics GPA and TEOG Scores in the Clusters

Mathematic Anxiety Mathematics GPA TEOG Score

X SD X SD X SD
Cluster 1: input 242 0.87 3.51 1.27 371.84 50.17
Cluster 2: process 1.76 0.47 4.19 1.06 415.29 30.54
Cluster 3: output 2.20 0.76 3.06 1.51 348.66 61.08
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Figure 2: Structural equality diagram model of the mathematics education quality on mathematics anxiety and achievement.

quality is more that the individuals who advocate
teaching and school environment quality, it can
be said that the mathematics education quality
perception of the students who belong to this cluster
is the input. When students in the Input cluster were
compared in themselves, their mathematics anxiety
level was higher, whereas their TEOG scores and
mathematics GPA were at the average level.

Cluster 2 — Process: This cluster is referred to as
the process because the students who formed this
cluster have similar averages for all factors that
formed mathematics education quality. In addition,
compared with the other clusters, the students of
this cluster have higher averages than the other
clusters in terms of all five mathematics education
quality factors. This fact supports the hypothesis
that this cluster adapted the process idea. When
the Process cluster students were compared in
themselves, their mathematics anxiety level was
lower, whereas their TEOG scores and mathematics
GPA were higher than the other clusters.

Cluster 3 - Output: This cluster is formed by
the students predominately ~ expressed
mathematics education quality perception in
terms of teacher quality. This cluster has the lowest
average in terms of school environment quality.
Therefore, the students identified the quality of
mathematics education with the quality of the
teachers. When the Output cluster students were
compared in themselves, their mathematics anxiety
level was medium, whereas their TEOG scores and
mathematics GPA were at low levels.

who

The second aim of the study is to test the effects of the
mathematics education quality perception on anxiety
and achievement via structural equation modeling.

In this context, a theoretical model, which was based
on structural equation modeling, was formed to
determine the relationships among mathematics
education quality perception, mathematics anxiety
and achievement: (i) mathematics education quality
perception has an impact on mathematics anxiety
and achievement. The goodness of fit indices of the
theoretical models were subsequently calculated,
and the consistency of the models and the variable
effects were determined.

Parameter Estimates and Goodness of Fit Indices

After the formation of the theoretical model in
the study, an acceptable, independent structural
equation model, which reflects the relationship
among mathematics education quality perception,
mathematics anxiety and achievement, was developed
and is displayed in Figure 2. Figure 2 also includes the
parameter estimates of the resulted model.

Table 6 shows the goodness of fit indices of the
simultaneous contribution of all observed and latent
variables to the whole model for the theoretical
models developed to explain the causal relationships
among mathematics education quality perception,
mathematics  anxiety
goodness of fit of the developed theoretical model
was determined as follows: RMSEA, x* and x*/df,
GFI, AGFI, CFI, and NFL In this study, the RMSEA
value was .07, the x*/df ratio was 1.2, the GFI value
was .95, the AGFI value was .94, the CFI value was
.92 and the NFI value was .90. These goodness of fit
indices are an indication that the theoretical model is
in accordance with the collected data.

and achievement. The
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Table 6
Goodness of Fit Index Parameters of the Structural Equality
Model

Goodness Parameters Value
GFI 95
AGFI 94
CFI 92
NFI .90
RMSEA .07
sd 8
X 9.65
X/sd 1.2

Table 7 and Figure 2 display the standardized
regression matrix among mathematics education
quality perception, mathematics anxiety and
achievement. The mathematics education quality
perception positively affects the TEOG score (.17)
and mathematics GPA (.26) and negatively affects
the mathematics anxiety (-.38); the mathematics
anxiety negatively affects both the TEOG score
(-.28) and the mathematics GPA (-.27).

Table 7
Standardized Regression matrix of the Mathematics Education
Quality on Mathematics Anxiety and Achievement

Variable TEOG Mathematics Mathematics

Score GPA Anxiety
Mathematics 8¢ a7 )
Anxiety
Quality of Mathe- . " .
matics Education 7 26 38
*p<.01.

Discussion

As a result of analysis in this study, the data allowed
the students to be grouped into clusters, which each
promoted different perceptions of mathematics
education quality. These clusters are as follows: (i)
Input, (ii) Process and (iii) Output. To cluster students
according to their mathematics education quality
perceptions and to determine the cluster to which
student opinions are closer will help to plan student
education-training processes and activities and
provide more accurate decisions in student counseling.

Regarding the clusters obtained via the cluster
analysis, the Process cluster (n = 369) has the
largest number of participants, whereas the Output
cluster (n = 75) has the smallest number. A review
of the literature indicated that in some studies,
the education quality was considered the input,
process and output (Levacic & Vignolles, 2002;
Matthews, Jagger, Miller, & Brayne, 2009; Schady,
2011). The input includes the familial perspectives
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of the students, pre-school orientation, family
environment, and student characteristics; the
process primarily includes the teaching-learning
process, feedback and incentives, whereas the
output includes what has been achieved more than
what has been done (Schady, 2011; Scheerens,
1992). The Process cluster students have higher
averages that the other clusters in terms of all five
mathematics education quality factors. In education
quality, the input, process and output are different
quality dimensions that are intertwined with each
other (Scheerens, 1992). Although the process
quality significantly affects the output quality,
because of difficulties in control and measurement,
it is predominately expressed with the output
quality. Because educational results are defined as
value-added inputs through the process, output
measurements are needed to interpret the measures
regarding the process. In light of this knowledge,
it was expected that the mathematics education
quality perception of the students from the process
cluster had higher scores than the other clusters in
all factors, including the input, process and output.

The Output cluster students predominately expressed
mathematics education quality perception in terms
of teacher quality. Furthermore, this cluster has
the lowest average in terms of school environment
quality. Therefore, the students identified the
mathematics education quality with the quality of
the teachers. The students included in this cluster
who viewed the mathematics education quality as
the input (n = 182) are the students who expressed
mathematics education quality perception in terms
of familial features. This cluster also has the lowest
average in terms of education quality.

Inter-clusters comparisons indicated that the Input
cluster students’ mathematics anxiety level is higher
than the other clusters, whereas their TEOG scores
and mathematics GPA are at the average level. The
Process cluster students’ mathematics anxiety level
is lower than the other clusters, whereas their
TEOG scores and mathematics GPA are higher
than the other clusters. Finally, the Output cluster
students’ mathematics anxiety level is medium,
whereas their TEOG scores and mathematics
GPA are at lower levels. When these findings are
interpreted as a whole, the students who view
mathematics education as a process exhibit low-
anxiety and high achievement. In contrast, students
who view mathematics education as a result exhibit
low achievement.

The second aim of the study is to investigate the impact
of mathematics education quality perception on
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anxiety and achievement and to test an independent
model. For this purpose, a theoretical model, which
was based on structural equation modeling, was
formed. In the model, the mathematics education
quality comprised the independent variable, whereas
mathematics anxiety and achievement comprised the
dependent variables. Structural equation modeling
analyses indicated that the goodness of fit indices
of the model were sufficient (Anderson & Gerbing,
1988; Cole, 1987; Kline, 2005; Joreskog & Sérbom,
2001; Schumacker & Lomax, 1996; Marsh, Balla, &
McDonald, 1988). This result demonstrated that a
model of mathematics education quality perception,
anxiety and achievement can be created. The finding
of the studies, which indicate the relationships
between quality perception and anxiety (Dubayova
et al, 2013; Mark Hyman, Clary, Fayyad, & Endicott,
2005; Yen et al., 2011) and anxiety and achievement
(Ahmad, 2012; Ntoumanis & Biddle, 1998; Zakaria,
Zain, Ahmad, & Erlina, 2012), demonstrate that
mathematics education quality perception is one of
the significant determinants of mathematics anxiety
and achievement and supports the generation of the
resulting model.

Mathematics education quality, which is the external
variable of the study, is formed by five observed
variables (the teaching process, school environment,
teacher, family cooperation and counseling quality).
The measurement model of this study has provided
tips regarding the quality of mathematics education:
the teacher quality factor is the most significant
and reliable variable in the determination of the
mathematics education quality.

The structural equation components of the
study are as follows: (i) a direct impact of the
mathematics education quality on math anxiety,
TEOG score and mathematics GPA and (ii) a
direct impact of mathematics anxiety on the
TEOG score and mathematics GPA. The findings
regarding the structural equation components can
be summarized as follows:

= Mathematics education quality perception
positively affects the TEOG score (.17) and
mathematics GPA (.26) and negatively affects
mathematics anxiety (-.38)

= Mathematics anxiety negatively affects both the
TEOG score (-.28) and mathematics GPA (-.27).

The findings of this study overlap with the
previous results (Ahmad, 2012; Dubayova et al.,
2013; Mark Hyman, Clary, Fayyad, & Endicott,
2005; Ntoumanis & Biddle, 1998; Yen et al,, 2011;
Zakaria, Zain, Ahmad, & Erlina, 2012). However,

the structural equation model created in this study
should be enriched by the addition of different
variables. Structurally, the created model is not
complex, and more models, especially models
related to teacher classroom outcomes, should be
consulted for the parameter estimates regarding the
relations among the variables defined in the model
(mathematics education quality, mathematics
anxiety and achievement). Causal or structural
modeling techniques do not allow the researcher
to decide the direction of the cause-effect relation
between latent variables or conclude the existence
of the causal relationship. Therefore, in the model,
the quality of mathematics education (causes) and
mathematics anxiety and achievement (results) are
assumed to be linked. The data analysis has been
designed to enlighten the consistency of the model
with the data. Model compliance with the data
still does not create an absolute sense evidence of
causality; however, it does provide some support.
Because the compliance of the studied model with
the data is reasonable, the proposed model can be
supported (Karadag, 2009).

Directions for Future Research and Limitations

Following suggestions for future research about
mathematics education quality, anxiety and
achievement can be proposed:

Since the perception of mathematics education
quality significantly affect students’ TEOG scores
and mathematics grade point average [GPA], as
well as their mathematics anxiety, educational
institutions should focus on perception studies
on the students.

Since mathematics anxiety has a negative effect
on mathematics achievement, school guidance
units should concentrate on students’ struggle
with mathematics anxiety.

In this study, we attempted to apply the modeling
of mathematics education quality on public
secondary schools; its validity can be tested for
different school types and levels.

Consequently it can be argued that the findings
obtained from the experimentally tested model
shows that students’ perception of mathematics
education  quality their
achievement and anxiety. Therefore, some initiatives
aiming to enhance students’ perceptions should be
taken. Since the data of the research were collected
from one city center of Turkey, the generalizability
of the findings is limited. In addition the collection
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of the data via self-reporting might have caused
subjectivity and therefore the relationships between
variables might fail to reflect the reality. The most
important limitation of this research is the common
method bias. The main reason of this limitation
is the collection of the data from a single source
(students). This fact might have caused an artificial
increase on the observed correlations. Even though
the mentioned limitation cannot be completely

References

Agasisti, T., Catalano, G., & Sibiano, P. (2013). Can
schools be autonomous in a centralized educational
system? The International Journal of Educational
Management, 27(3), 292-310.

Ahmad, S. (2012). Relationship of academic SE
to self-regulated learning, SI, test anxiety and
academic achievement. International Journal of
Education, 4(1), 12-25.

Akyiiz, G. (2014). The effects of student and school
factors on mathematics achievement in TIMSS
2011. Egitim ve Bilim, 39(172), 150-162.

Anderson, J. C., & Gerbing, D. W. (1988). Structural
equation modeling in practice: A review and
recommended two-step approach. Psychological
Bulletin, 103(3), 411-423.

Atar, H. Y., & Atar, B. (2012). Examining the effects
of Turkish education reform on students’ TIMSS
2007 science achievements. Kuram ve Uygulamada
Egitim Bilimleri, 12, 2632-2636.

Atlas, R. S., & Overall, J. E. (1994). Comparative
evaluation of two superior stopping rules for
hierarchical cluster analysis. Psychometrika, 59(4),
581-591.

Baloglu, M. (2001). Matematik korkusunu yenmek.
Kuram ve Uygulamada Egitim Bilimleri Dergisi,
1(1), 59-76.

Baloglu, M. (2004). Statistics anxiety and
mathematics anxiety: Some interesting differences
1. Educational Research Quarterly, 27(3), 38-48.

Blashfield, R. K. (1976). Mixture model tests of cluster
analysis: Accuracy of four agglomerative hierarchical
methods. Psychological Bulletin, 83(3), 377-388

Buaraphan, K. (2012). Educational supervisors’
metaphorical roots of beliefs about teaching and
learning. Educational Research and Review, 7(12),
282-291.

JF 1498

removed, the error can be minimized (Karadag et
al,, 2015). For this reason, some precautions were
taken during data collection stage as mentioned in
the paper. First of all, the validity and reliability of
the scales used on the data collection stage of the
research have been tested. Second, respondents were
clearly informed before the interviews that their
answers are confidential and would not be disclosed.

Calskan, S., Karabacak, M., & Megik, O. (2013).
Tirkiyede egitim-ekonomik biytime iliskisi: 1923-
2011 (Kantitatif bir yaklasim). Canakkale Onsekiz Mart
Universitesi Yonetim Bilimleri Dergisi, 11(21), 29-48.

Carnoy, M., & Loeb, S. (2002). Does external
accountability affect student outcomes? A cross-
state analysis. Educational Evaluation and Policy
Analysis, 24(4), 305-331.

Chen, T-L., Liu, H.-K., & Lin, S. A. M. (2014).
Construct of educational information system’s
using willingness model: an extended application of
technology acceptance model. International Journal
of Organizational Innovation, 6(4), 60-71.

Cheng, Y. C., & Cheung, W. M. (2004). Four types
of school environment: Multilevel self-management
and educational quality. Educational Research and
Evaluation, 10(1), 71-100.

Ciftgi, §. K., & Karadag, E. (2015, in press).
Development of mathematics education quality
scale. Africa Education Review.

Cole, D. A. (1987). Utility of confirmatory factor
analysis in test validation research. Journal of
Consulting and Clinical Psychology, 55, 1019-1031.

Corlu, M. S., Capraro, R. M., & Capraro, M. M.
(2014). Introducing STEM education: Implications
for educating our teachers for the age of innovation.
Egitim ve Bilim, 39(171), 74-58.

Demirel, O. (2011). Ilkdgretim ikinci kademe
Tiirkge 6gretim sorunlar1 ve bu sorunlarin ¢oziim
yollart. Gazi Universitesi Tiirkce Arastirmalar:
Akademik Ogrenci Dergisi, 1(1), 50-59.

Devine, A., Fawcett, K., Szucs, D., & Dowker, A.
(2012). Gender differences in mathematics anxiety
and the relation to mathematics performance while
controlling for test anxiety. Behavioral and Brain
Functions, 8(33), 2-9.



Ciftci / Effects of Secondary School Students’ Perceptions of Mathematics Education Quality...

Dogan, S., Ugurlu, C. T., & Demir, A. (2014). 4+
4+ 4 egitim sisteminin okul paydaslarina olumlu
ve olumsuz etkilerinin yonetici goriiglerine gore
incelenmesi. Gaziantep Universitesi Sosyal Bilimler
Dergisi, 13(1), 115-138.

Dubayova, T., Krokavcova, M., Nagyova, I,
Rosenberger, J., Gdovinova, Z., Middel, B., . . . van
Dijk, J. P. (2013). Type D, anxiety and depression
in association with quality of life in patients with
Parkinsons disease and patients with multiple
sclerosis. Quality of Life Research, 22(6), 1353-1360.

Dursun, $., & Bindak, R. (2011). {lkégretim IL
kademe &grencilerinin matematik kaygilarinin
incelenmesi. Sosyal Bilimler Dergisi, 35(1), 18-21.

Erberber, E. (2009). Analyzing Turkey’s data from
TIMSS 2007 to investigate regional disparities in eighth
grade science achievement (Doctoral dissertation).
Available from ProQuest Dissertations and Theses
database (UMI NO: 3360204).

European Commission (EC) (2000). European
report on the quality of school education: Sixteen
quality indicators. Luxemburg: EU.

Everitt, B. S. (1993). Cluster analysis. London, UK:
Edward Arnold.

Fisher, D., & Cresswell, J. (1998). Actual and
ideal principal interpersonal behaviour. Learning
Environment Research, 1, 231-247.

Fives, H., & Buehl, M. M. (2008). What do teachers
believe? Developing a framework for examining beliefs
about teachers’ knowledge and ability. Contemporary
Educational Psychology, 33(2), 134-176.

Gamage, D. T. (2001). British reforms in school
management: a decade of experience with LMS.
Studies in International Relations, 22(2), 23-54.

Ghani, M. E A. (2014). Development of Effective
School Model for Malaysian School. Middle-East
Journal of Scientific Research, 19(10), 1334-1346.

Glasser, W. (1999). Okulda kaliteli egitim (Cev. U.
Kaptan). Istanbul: Beyaz Yayinlari.

Goetz, T., Bieg, M., Liidtke, O., Pekrun, R., & Hall,
N. C. (2013). Do girls really experience more
anxiety in mathematics? Psychological science,
24(10), 2079-2087.

Grygoryev, K., & Karapetrovic, S. (2005). An
integrated system for educational performance
measurement, modeling and management at the
classroom level. The TQM Magazine, 17(2), 121-136.

Gul, H. (2014). Turkiyenin egitim sorunlar,
AKPnin egitime bakis1 ve ¢6ztim 6nerileri. Toplum
ve Demokrasi, 2(3), 181-196.

Haser, C. (2006). Investigation of preservice and
inservice teachers’ mathematics related beliefs in
Turkey and the perceived effect of middle school
mathematics education program and the school
contexts on these beliefs (Doctoral dissertation).
Available from ProQuest Dissertations and Theses
database (UMI NO: 3236322).

Hembree, R. (1990). The nature, effects, and relief
of mathematics anxiety. Journal for Research in
Mathematics Education, 21(1), 33-46.

Joreskog, K., & Sérbom, D. (2001). LISREL 8.51.
Mooresvile: Scientific Sof tware Inc.

Karadag, E. (2009). Spiritual leadership and
organizational culture: A study of structural
equation modeling. Educational Sciences: Theory &
Practice, 9, 1391-1405

Karadag, E., Tosuntas, S. B., Erzen, E., Duru, P,
Bostan, N., $ahin, B. M., ... & Babadag, B. (2015).
Determinants of phubbing, which is the sum of
many virtual addictions: A structural equation
model. Journal of Behavioral Addictions, 4(2), 60-
74. doi:10.1556/2006.4.2015.005.

Karip, E. (2005). Kiiresellesme ve Lizbon egitim
2010 hedefleri. Kuram ve Uygulamada Egitim
Yonetimi Dergisi, 11(2), 195-209.

Keeley, B. (2007). Human capital. Paris, France:
OECD Publishing.

Kenny, J., Redman, C., Hobbs, L., Jones, M., Campbell,
C,, Gilbert, A, ... & Herbert, S. (2014). Developing
effective school and university partnerships for
teacher education. In EDULEARNI14 Proceedings:
6th International Conference on Education and New
Learning Technologies (pp. 2620-2632). International
Association of  Technology,
Development (IATED) Academy.

Education and

Kline, R. B. (2005). Principles and practice of structural
equation modeling. New York, NY: Guilford.

Levaci¢, R., & Vignoles, A. (2002). Researching
the links between school resources and student
outcomes in the UK: A review of issues and
evidence. Education Economics, 10(3), 313-331.

Levine, D. U,, & Lezotte, L. W. (1990). Unusually
effective schools: A review and analysis of research
and practice. School Effectiveness and School
Improvement: An International Journal of Research,
Policy and Practice, 1(3), 221-224.

Lezotte, L. (1991). Correlates of effective schools: The
first and second generation. Okemos, MI: Effective
Schools Products.

1499 qh



Educational Sciences: Theory & Practice

Lockheed, M. E., & Levin, H. M. (2012). Creating
effective schools. In H. M. Levin & M. E. Lockheed
(Eds.), Effective schools in developing countries (pp.
1-19). London: The Falmer Press.

Loeb, S., Kalogrides, D., & Béteille, T. (2012). Effective
schools: Teacher hiring, assignment, development,
and retention. Education, 7(3), 269-304.

Mark Hyman, R., Clary, C., Fayyad, R., & Endicott,
J. (2005). Quality-of-life impairment in depressive
and anxiety disorders. The American Journal of
Psychiatry, 162(6), 1171-1178.

Marsh, H. W, Balla, J. R., & McDonald, R. P. (1988).
Goodness-of-fit indexes in confirmatory factor
analysis: The effect of sample size. Psychological
Bulletin, 103(3), 391.

Matthews, E. E., Jagger, C., Miller, L. L., & Brayne,
C. (2009). Education differences in life expectancy
with cognitive impairment. The Journals of
Gerontology, 64(1), 125-131.

McLeskey, J., Waldron, N. L., & Redd, L. (2014). A
case study of a highly effective, inclusive elementary
school. The Journal of Special Education, 48(1), 59-70.

Memnun, D. S., & Hart, L. C. (2012). Elementary
school mathematics teacher trainees’ metacognitive
awareness levels: Turkey case. Journal of
International Education Research, 8(2), 173.

Mullis, LV.S., Martin, M.O., Foy, P, & Arora,
A. (2012). TIMSS 2011 international results in
mathematics. MA: TIMSS & PIRLS International
Study Center, Boston College.

Neuman, W. L. (2005). Social research methods:
Quantitative and qualitative approaches. Boston,
MA: Allyn and Bacon.

Ntoumanis, N., & Biddle, S. (1998). The relationship
between competitive anxiety, achievement goals,
and motivational climates. Research Quarterly for
Exercise and Sport, 69(2), 176-187.

Okoro, N. P. (2011). Comparative analysis of
Nigerian educational system. International Journal
of Business and Social Science, 2(21), 234-238.

Olatunde, Y. P. (2009). Mathematics anxiety and
academic achievement in some selected senior
secondary schools in southwestern Nigeria.
Pakistan Journal of Social Sciences, 6(3), 133-137.

Olson, J. R., & Biolsi, K. J. (1991). Techniques for
representing expert knowledge. In K. Ericcsson, &
Smith, J. (eds.), Toward a general theory of expertise:
Prospects and limits (pp. 240-285). NY: University
of Cambridge Publication.

JF 1500

Organisation for Economic Co-operation and
Development. (2013), PISA 2012 assessment and
analytical framework: Mathematics, reading, science,
problem solving and financial literacy. Author.

Osher, D., Dwyer, K. P, Jimerson, S. R., & Brown, J.
A. (2012). Developing safe, supportive, and eftective
schools: Facilitating student success to reduce school
violence. In S. Jimerson, A. B. Nickerson, M. J. Mayer,
& M. Furlong (Eds.), Handbook of school violence and
school safety (pp. 27-44.), New York, NY: Routledge.

Pashiardis, P. (2004). Democracy and leadership
in the educational system of Cyprus. Journal of
Educational Administration, 42(6), 656-668.

Richardson, A. G., & Thomas, A. A. (1989).
Characteristics of the effective teacher as perceived
by pupils and teachers: A Caribbean study. ERIC
Document Reproduction Service No. ED 311013.

Romensburg, H. C. (1984). Cluster analysis for
researchers. Belmont, CA: Lifetime Learning
Publications.

Schady, N. (2011). Parents education, mothers
vocabulary, and cognitive development in early
childhood: Longitudinal evidence from Ecuador.
American Journal of Public Health, 101(12),2299-2307.

Scheerens, J. (1992). Evaluating non-cognitive
aspects of education. In P. Vedder (Ed.), Measuring
the quality of education (pp. 65-78), Amsterdam:
Swet & Zeitlinger Inc.

Schumacker, R. E., & Lomax, R. G. (1996). A
beginner’s guide to structural equation modeling.
Hilsdale, NJ: Erlbaum.

Selguk, Z. (2012). Tiirk egitim ve ogretim sistemi
reformu-pilot bolgelerinden ilk izlenimler. Ankara:
Adenauer- Stiftung.

Sengoniil, T. (2013). Sosyal siifin ya da sosyoekonomik
statiiniin ailelerdeki sosyallestirme-egitim stirelerine
etkisi. Egitim ve Bilim, 38(167), 128-143.

Sezer, R., Giiner, N., & Ispir, O. A. (2012). Teachers’
perspective on whether the mathematics reform
will change turkey’s ranking in TIMSS. Education,
133(2), 391-411.

Sonnert, G., Sadler, P. M., Sadler, S. M., & Bressoud,
D. M. (2015). The impact of instructor pedagogy
on college calculus students’ attitude toward
mathematics. International Journal of Mathematical
Education in Science and Technology, 46(3), 370-387.

Stevens, J. P. (2012). Applied multivariate statistics
for the social sciences. New York, NY: Routledge.



Ciftci / Effects of Secondary School Students’ Perceptions of Mathematics Education Quality...

Suinn, R. M., Taylor, S., & Edwards, R. W. (1988).
Mathematics anxiety rating scale for elementary
school students (MARS-E): Psychometric and
normative data. Educational and Psychological
Measurement, 48(4), 979-986.

Townsend, T. (1997). What makes school effective?
A comparison between school communities in
Australia and the USA. School Effectiveness and
School Improvement, 8(3), 311-326.

Turanll, N. (2013). Using fuzzy statistics to
determine mathematics attitude and anxiety. Middle-
East Journal of Scientific Research, 13(4), 568-572.

Tutkun, O. E, & Aksoyalp, Y. (2010). 21. yiizyilda
Ggretmen  yetistirme egitim programi, Selcuk
Universitesi Sosyal Bilimler Enstitiisii Dergisi, 24,
361-370.

Ubuz, B., & Sari, S. (2009). Primary teachers
candidates’ views on good teacher. Ondokuz May:s
Universitesi Egitim Fakiiltesi Dergisi, 28, 53-61.

United Nations Educational, Scientific and Cultural
Organization. (2004). Education for all the quality
imperative: Summary. Paris: Graphoprint.

Ward, J. H. (1963). Hierarchical grouping to
optimize an objective function. Journal of the
American Statistical Association, 58(301), 236-244.

Windham, D. M. (1988). Effectiveness indicators in the
economic analysis of educational activities. International
Journal of Educational Research, 12(6), 575-665.

Wo6Bmann, L. (2003). Schooling
educational institutions, and student performance:
The international evidence. Oxford Bulletin of
Economics and Statistics, 65(2), 117-170.

resources,

Yen, C. F, Yang, P, Ko, C. H, Yen, ]. Y, Hsu, E C, &
Wu, Y. Y. (2011). The relationships between quality of
life and anxiety symptoms and the moderating effects
of socio-demographic characteristics in Taiwanese
adolescents. Quality of Life Research, 20(7), 1071-1078.

Yetkiner Ozel, Z. E., Ozel, S., & Thompson, B.
(2013). SES-related mathematics achievement gap
in Turkey compared to European Union countries.
Egitim ve Bilim, 38(170), 179-193.

Yetkiner, Z. E. (2010). Achievement and opportunity
gaps in mathematics education in Turkey compared
to European Union countries (Doctoral dissertation).
Available from ProQuest Dissertations and Theses
database (UMI NO: 3446581).

Yilmaz, K., & Altnkurt, Y. (2011). Ogretmen
adaylarinin  Tiirk egitim sisteminin sorunlarina
iliskin goriisleri. Uluslararast Insan  Bilimleri
Dergisi, 8(1), 942-973.

Yiicel, C., Karadag, E., & Turan, S. (2013). TIMSS
2011 ulusal 6n degerlendirme raporu. Eskisehir
Osmangazi Universitesi Egitim Fakiiltesi Egitimde
Politika Analizi Raporlar Serisi I, Eskisehir.

Zakaria, E., Zain, N. M., Ahmad, N. A., & Erlina,
A. (2012). Mathematics anxiety and achievement

among secondary school students. American
Journal of Applied Sciences, 9(11), 1828-1832.



