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was carried out with 218 students showing low achievement in mathematics and 173
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Article Type: characteristics towards mathematics” is a positive and significant predictor in the high
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Introduction

It is important for individuals to have a secure future for both themselves and society. However,
some individuals have complications in their lives making it more difficult to achieve success. For
example, being socio-economically disadvantaged is a determinant of not only the access to education,
but also the educational success (ERG, 2014; Tansel, 2002). Many studies show a strong nexus between
socioeconomic indicators such as the educational status of parents or the household income and the
learning outcomes of students. These studies report the possibility of coming from a lower
socioeconomic status is higher for students with low success (Acemoglu & Pischke, 2001; Baker,
Goesling, & LeTendre, 2002; Chevalier & Lanot, 2002; Davis-Kean, 2005; Konstantopoulos, 2006; Kose,
2007; OECD, 2007; 2011; Sirin, 2005).

While the studies conducted highlight the determinative role of socioeconomic characteristics on
academic achievement, a subset of students shows remarkable success despite their disadvantaged
socioeconomic status. For example, one out of every three students from disadvantaged families in
OECD countries overcomes their socioeconomic status and show a great success. This ratio is over
60.00% in OECD countries such as Korea and Hong-Kong-China. However, the ratio is lower in Canada,
Finland, Japan, and Spain where 35.00% of the disadvantaged students are high-achieving students
(OECD, 2011). Approximately one million students (6.40%) n the 2012 Programme for International
Student Assessment (PISA) succeeded despite the difficulties from their socioeconomic status. This ratio
was 7.20% for Turkey in the PISA 2012, which was higher than the OECD average (OECD, 2013).

These students are able to succeed better than anticipated despite the difficulties such as low
socioeconomic status and poor environmental conditions (OECD, 2011). In the literature, they are called
dauntless students (Masten, 2001), resilient students (Dincer & Oral, 2013), and disadvantaged high-
achieving students (OECD, 2011). Despite the various risk factors that may cause students to fail in
school, the surprising academic achievement is called academic resilience. Academic resilience can be
developed through reducing risk factors, enriching protective factors, and increasing the effectiveness of
protective factors (Krovetz, 1999). However, some risk factors are a basis for many problems. Being
disadvantaged socioeconomically is among such risk factors. A low socioeconomic status can lead to the
lack of requirements needed to maintain a healthy lifestyle as well as to the insufficiency in meeting
basic needs. This situation usually depends on the quality of the environment. Therefore, a low
socioeconomic status is a critical and general risk factor for students (Brackenreed, 2010).

The negative consequences of a risk factor can be eliminated by either directly removing the risk
itself or developing protective factors (Tiet & Huizinga, 2002). According to Krovetz' theory of resilience,
protective factors can be related to the individual or the society (Krovetz, 1999). In this case, academic
resilience is not just about the individual’s own characteristics. It is influenced by the individual’s social
and physical environment and shaped through the interaction of the individual and exogenous factors
(Johnson, 2008; Masten, 2001; Toland & Carrigan, 2011; Wasonga, 2002).

According to the literature, economically disadvantaged students’ goals, their expectations for the
future (Krovetz, 1999), their thoughts of a successful future, and their belief in successfully fulfilling
responsibilities increase their chance of success compared with their socioeconomically advantaged
peers (Fallon, 2010; OECD, 2011). Self-confidence, motivation, the skill of goal setting, and stress
management are among the determinants of academic resilience (OECD, 2011). In addition, qualified
school and education services, positive perceptions towards schools and teachers, the social support
provided by parents and peers (Bernand, 2004; Foster, 2013), and the duration of education at the
school (OECD, 2011) are listed among the effective factors.

The skills that have lasting impacts on academic performance are not specific to particular
individuals. These characteristics can be developed through constructing supportive environments
(Masten, 2001). As a result, researchers from around the world as well as from Turkey have conducted
studies focusing on students coming from a disadvantaged socioeconomic status with relatively high
success (Alva, 1991; Arastaman & Balci, 2013; Arnold, 2003; Borman & Overman, 2004; Dinger & Oral,
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2013; Foster, 2013; Gizir & Aydin, 2009; Gonzalez & Padilla, 1997; Morales, 2008; OECD, 2011; Wasonga,
2002; Waxman, Padron, Shin, & Rivera, 2008; Yavuz, 2015; Yilmaz-Findik & Kavak, 2013). However, the
studies about the disadvantaged high-achieving students in Turkey are not sufficient. One of these
studies reported a positive relationship between academic resilience and the positive perception of
academic competence, high expectations, feeling hopeful about the future, and positive peer and school
relationships (Gizir & Aydin, 2009). Another study indicated students’ academic resilience varies
according to gender, geographical region, type of program and school, and status of having a preschool
education. The results of this study revealed that the insufficient number of teachers negatively affects
students’ academic resilience and factors such as discipline in the school, quality of educational
materials, and student-teacher relationship increase students’ academic resilience (Dinger & Oral, 2013).
Arastaman and Balc (2013) found that academic achievement and absenteeism predict academic
resilience at a low level. They also determined that perceived parent and peer support is an important
predictor of academic resilience. According to another study, cognitive flexibility and perceived social
support predict academic resilience, whereas gender and attachment to the school do not (Yavuz,
2015).

In Turkey, some studies focused on low socioeconomic status based on the region of the school and
were conducted only in particular provinces (Arastaman & Balci, 2013; Gizir & Aydin, 2009). Therefore,
the generalizability of these studies is limited. Moreover, some were based on the PISA 2009 data
(Dinger & Oral, 2013; Yilmaz-Findik & Kavak, 2013). The PISA is conducted every three years to measure
the life skills of students in mathematics, reading, and science and each session concentrates on one of
these fields. The reading field in the PISA 2009 and the mathematics field in the PISA 2012 were
investigated in detail. Turkey’s mathematics average is less than other fields in almost all PISA reports.
Turkey performed below the average among both OECD and all participating countries in mathematical
literacy (MEB, 2015). Considering the students’ distribution according to their competence level, the
percentage of students below the second level in the mathematics test was higher than the percentage
in the fields of reading and science. However, the second level in PISA is regarded as the basic
competence level and students below this level do not possess the necessary skills for active
participation in social life (MEB, 2015; OECD, 2011; 2013). In this regard, it is of critical importance to
determine the factors contributing to the high performance of the socioeconomically disadvantaged
high-achieving students in the mathematics field. Therefore, data that eliminates the effect of
socioeconomic status on academic achievement need to be generated. This can make it possible to
determine appropriate investment areas in education, and as a result, students’ achievement affected
by this risk can be enhanced.

Thus, this study investigates socioeconomically disadvantaged students based on the PISA 2012 data
to determine how high-achieving students differ from low-achieving students from similar
socioeconomic status examining the roles of affective characteristics towards mathematics, teachers,
and the school in student achievement. In line with the determined general aim, an answer to the
following question was sought:

1) Do the disadvantaged high- and low-achieving students’ affective characteristics towards
mathematics, anxiety towards mathematics, and affective characteristics towards the school and
teacher explain their mathematical literacy performance?

Method

Research Design

The study was designed as descriptive survey study because it describes an existing situation. In the
descriptive survey model, the individual or object of descriptive survey studies is described in its own
condition without any attempt to change or influence it (Karasar, 2009).
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Study Group

Students below the age of 15 who participated in the PISA 2012 in Turkey constituted the universe of
the study. The Turkey sample in the PISA 2012 consisted of 4848 students from 170 schools in 57
different provinces. The participants were selected through stratified random sampling, which
represents 12 statistical regions. This study followed the method in the OECD’s (2011) report titled
“Against the Odds” to select the disadvantaged high- and low-achieving students in Turkey’s sample. In
order to identify the disadvantaged students, the students in the lowest 33.00% according to the index
of economic, social, and cultural status (ESCS) were considered. The achievement status of the students
in the lowest 33.00% according to the ESCS index were grouped as follows: The lowest 33.00% according
to the average mathematics score are identified as low-achieving students, the highest 33.00% are
identified high-achieving students, and the middle 33.00% are mid-achieving students. In addition, 66
mid-achieving students who were above the OECD average (448) were included in the group of students
in the highest 33.00% in order to reach a sufficient sample number for analysis. This shift between
groups did not change the results since there was not a statistically significant difference between these
66 students and the high-achieving students in terms of mathematical achievement. In addition, the
25.00% or 33.00% cut-off points were referenced when identifying disadvantaged high and low-
achieving students. Another way to group students was by achievement according to the PISA’s six
competency levels. Because the number of disadvantaged high-achieving students significantly
decreased with these cut-off points, this method was not preferred in the analysis. The cut-off points
were defined as 25.00% and 33.00% in the academic achievement distribution and the analysis were
repeated for justification. The results did not reveal any qualitative or quantitative differences. After
excluding the missing variables from the analysis, the study included 218 students in the low-achieving
group and 172 students in the high-achieving group. The two groups were compared in terms of
achievement in order to identify the most apparent differences.

The sample size of structural equation model (SEM) studies has been the topic of many studies. The
required sample sizes for Confirmatory Factor Analysis (CFA) model and simple or complex SEM models
vary. Various factors such as the number of indicators, factors, and latent variables can influence the
sample size (Muthen & Muthen, 2002). In many studies, the analyses compatible with a normal
distribution and maximum likelihood prediction with 10 individuals per variable were included in the
model as ideal. In other words, for a 10-variable model, there is a need for 10 individuals per variable, so
there must be at least 100 people in the analysis (Bentler & Chou, 1987; Kline, 2005). Similarly, when
there is no missing variables and the data is appropriate for a normal distribution, having a 150-person
sample size is considered to be sufficient (Anderson & Gerbing, 1984; Muthen & Muthen, 2002). It is
emphasized that when the number of indicators in a factor is too high, the sample size can be decreased
(Muthen & Muthen, 2002). The general opinion about sample size in SEM studies is that 200
participants are enough (Jackson, 2001). In multiple group studies, Kline (2005) stated that having 100
individuals in each group is enough. In this study, the number of successful students in the
disadvantaged group could not reach 200; however, it did exceed 150. The model was implemented on
the large samples randomly selected according to the PISA Turkey data, and the model was confirmed
with its form in this study. Therefore, the sample size was considered to be sufficient by the researchers;
however, though it should be noted as a limitation.

Data Collection

In the study, the form B data that provides the most information about student characteristics was
used to describe the structural model depending on the number of students accessing the item. The
data about students’ affective characteristics such as their interest in mathematics, motivation level,
self-perception, statements such as teachers’ behaviors in the classroom in learning-teaching process,
and sense of belonging to the school are collected through the student survey (MEB, 2015). The data
collected from each country was brought together in the OECD database. The responses to these
statements were accessed through the codes posted on the OECD website.
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Data Analysis

In the data analysis, the premises were checked and the data was organized to be appropriate for
the analysis. The scales related to the characteristics of the students were examined through CFA. The
variables to be included in the student characteristic model were determined and the consistency of the
model with the whole data was confirmed through CFA. The invariance of the model in high or low
success groups was investigated through the multiple group CFA. In order to reveal the relationships
between student characteristics and mathematics achievement, the SEM in LISREL 8.80 program was
used.

Studies investigating the achievements of disadvantaged students have mostly used Linear
Regression Analysis. In traditional regression models, the measurement errors in the independent
variable are ignored. At this point, the regression results may not be sufficiently explanatory. The SEM
includes the measurement errors in the observed variables (dependent or independent) and the direct
or indirect influences of variables in the process of analysis. Therefore, this enables to obtain values for
testing, prediction, or development of complex models (Kline, 2005; Raykov & Marcoulides, 2006).
Similarly, these relationships can be revealed visually with the help of path diagrams. On the other hand,
when the regression coefficients are compared between groups, SEM is preferred instead of Regression
Analysis because it enables keeping the errors, factor loadings, and correlations between factors of the
observed coefficients under control.

The analysis of premises: The data were analyzed with SPSS 20.00 in terms of lost value and
normality. Because it may lead to changes in the results of the analyses, first the missing variables were
investigated. In the sample from Turkey, the students belonging to the disadvantaged group that did not
answer the student survey were excluded from the analysis as missing variables. The remaining 391
values were analyzed for any outliers with one variable. The items that exceeded the calculated z value
+ 3.00 were excluded from the analysis.

Because the SEM is a multivariate analysis, the cleanness from multivariable surplus values was
tested by calculating the Mahalanobis Distance. These distances revealed a chi-square distribution
whose degree of freedom is the sample size and, when p<.00, they prove multivariable outlier
observations (Kline, 2005; Stevens, 2009). The results revealed the data did not have multivariate
outliers; therefore, it was not possible to test the multivariate normality assumption since it requires
many linear combinations in SEM. Therefore, a univariate normality analysis for each observed variable
is recommended (Weston & Gore, 2006). To decide whether the values are normal, the kurtosis and
skewness values for each independent variable used in the study and the ratio of their mean scores to
their standard deviation (dependent change coefficient) were considered. The results revealed the
variables were suitable for normal distribution. When regression analysis was conducted on the
variables to be considered for the SEM, their tolerance values were at the desired level with Variance
Inflation Factor (VIF) values being far below 10, and Condition Index (Cl) values being under 30. These
results suggest there was not a multiple linkage problem between the items (Buyukoéztirk, 2010;
Guijarati, 2004; Kline, 2005; Stevens, 2009).

The analysis of student surveys: In this study, the variables in the PISA student survey thought to
explain mathematics achievement were analyzed using the CFA to determine their factor structures. The
factors revealed from the confirmation of the model-data compatibility characteristics in the student
survey are presented in Table 1.

The mathematics anxiety scale was confirmed as a two-factor form. The anxiety sub-dimension
consisted of five items and their factor loadings ranged between .46 and .76. The factors loadings in the
sub-dimension of belief in becoming unsuccessful in mathematics ranged between .41 and .63.
Following CFA, the values of RMSEA=.06, x2/df=2.27, CFI=.96, GFI=.95, and SRMR=.04 NNFI=.95 were
obtained. Students’ characteristics towards schools consisted of three dimensions: learning outcomes,
learning activities, and belonging to the school. The sub-dimension of learning activities consisted of
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four items: Schools’ role in preparing students for the university, providing a good occupation
opportunity, difficulty of studying, and providing a good graduation score. The factor loadings of the
items ranged between .68 and .72. The learning outcomes sub-dimension consisted of four items and
their factor loadings ranged between .26 and .68. The sub-dimension that measures students’ sense of
belonging to the school includes nine items. The factor loadings in this dimension were between .41 and
.62. The CFA results confirmed a three-factor form. Following CFA, the values of RMSEA=.09, xz/df=3.51,
CFI=.92, GFI=.87, and SRMR=.07 NNFI=.91 were obtained.

Table 1.
The Factors towards Student Characteristics that Explain Mathematics Achievement of Turkey in the PISA
2012 and the Observed Variables.

Affective characteristics towards Interest towards mathematics (MATINT)
mathematics (mathematics) Instrumental motivation towards mathematics
Mathematical self-perception (MATSELF)
Mathematical self-efficacy perception (MSELFEFF)
Mathematical behavior (MATBEH)
Mathematical study ethics (MATHET)
Problem-solving ambition (PRAM)
Openness towards problem-solving (OPPROB)
Anxiety (anxiety) Mathematical anxiety (MATHANX)
Belief in becoming unsuccessful in mathematics
Affective characteristics towards the the  Attitude towards school: Learning outcomes

school (schafct) Attitude towards school: Learning activities
Belonging to the school (BELOSCH)
Teacher characteristics (teacher) Mathematics teacher support (MATTSUP)

Teacher-student relations (TESTRE)

Teacher behavior: Teacher-directed instruction
Teacher behavior: Formative assessment (TEBEFE)
Teacher behavior: Student orientation (TEBEHSCE)

Teacher characteristics consisted of five factors that are teacher support, teacher-student relation,
teacher-directed instruction, formative assesment, and student orientation as a result of CFA. The
teacher support factor consisted of four items. The factor loadings of the items ranged between .50 and
.74. The sub-dimension of teacher-student relations consisted of five items and their factor loadings
ranged between .30 and .69. The sub-dimension of student orientation was tested with four items in
five stages. The factor loadings of the items ranged between .55 and .59. The sub-dimension of
formative assesment consisted of four items and their factor loadings ranged between .50 and .67.
Teacher directed instruction behavior consisted of five items and their factor loadings ranged between
.57 and .61. Following CFA, the values of RMSEA=.04, xz/df=1.63, CFI=.97, GFI=.92, SRMR=.05, and
NNFI=.97 were obtained. The fit indices of the model indicated that the teacher characteristics were
confirmed as a five-factor form in both groups.

Constructing the model: At this stage, the invariance of the model of the students’ characteristics
towards mathematics was first investigated. Measurement of invariance means the relationship
between the latent and observed variables were found to be the same between the groups (Widaman &
Rice, 1997). It is advised that the individuals in different groups should have equal probability of getting
a particular point when measured in terms of the same characteristic. If the groups have the same
actual score, the observed scores should be the same (Collins & Lanza, 2010; Wu, Li, & Zumbo, 2007). At
this point, the scale does not provide any advantage for one of the groups.

One of the most common and accepted techniques for examining the measurement invariance is the
Multiple Group Confirmatory Factor Analysis (MG-CFA) as it is a powerful and versatile approach. In this
analysis, the parameters obtained from the models, in which the parameters are released between the
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groups, and from the model, in which the parameters are restricted, were compared gradually and
tested in four stages that are configural, scalar, powerful, and strict invariance (Meredith, 1993). Once
an invariance phase was reached, the other was conducted.

Configural invariance means the factor structure does not vary among groups (Vandenberg & Lance,
1998). Configural invariance is provided when fit indices are in the acceptable range and the next stage,
scalar invariance, can be investigated. In order tohave the same values between groups, the factor
loadings of the model are limited (Cheung & Rensvold, 2000). The hypothesis that the regression
constant does not vary between groups is tested at the powerful invariance. At the stage of strict
invariance, the variance regarding the regression surplus was restricted to be equal among groups (Wu
et al., 2007).

In the model invariance test, the differences between the CFl values obtained in the progressive
models were investigated (Cheung & Rensvold, 2002; Hu & Bentler, 1998). Because this difference was
between the range -.01<ACFI<.01, the model invariance was ensured (Cheung & Rensvold, 2002; Wu et
al., 2007). Once the student characteristics model was invariant in the sub-groups, the structural model
was established by adding the mathematical performance as the second level latent variable. SEM are a
comprehensive statistical technique used to test the models involving the hypotheses regarding the
casual and correlational relationships between the observed and unobserved (latent) variables (Hu &
Bentler, 1995). The theoretical structural model intended to be established by adding mathematical
literacy performance is shown in Figure 1.

MATINIT

MATINT

MARTBEEH

MSELFEFF

MATHET

MATSELE

PR M

OPEPROE

MATHANK

EMATHES

EEEEEEEEREENN

EVZ2MLTH |=———
= FWVIMOLTH |-=———
PFV4AMATH (|—=—

TEEEHT

Figure 1. The model established theoretically between student characteristics and mathematics
achievement.

The constructed structural model was compared by limiting factor loadings, correlations between
factors, and error variances between high- and low-achieving groups. The ranges of xz/df<3.00, CFl and
NNFI>.90, GFI>.85, RMSEA<1.00, and SRMR<.08 were considered in the analysis of model-data
consistency (Hu & Bentler, 1995; Tabachnick & Fidell, 2001).

Results

In this part of the study, the measurement model was tested in terms of the model-data consistency
in all data and sub-groups through CFA prior to the analysis of the structural model. Fit statistics
regarding the measurement model are presented in Table 2.
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Table 2.

Fit Statistics Regarding the Measurement Model.
Measurement model ledf RMSEA CFI NNFI GFI SRMR
Whole data 612.99/129 .09 91 .89 .85 .07
High-achieving group 388.75/164 .08 .93 .92 .84 .07
Low-achieving group 468.83/164 .09 .89 .86 .85 .09

As seen in Table 2, RMSEA=.09, CFI=.91, NNFI=.89, GFI=.85, and SRMR=.07 were found concerning
the whole data. xz/df=2.37, RMSEA=.08, CFI=.93, NNFI=.92, GFI=.84 and SRMR=.07 were found for the
disadvantaged high-achieving group. xz/df=2.86, RMSEA=.09, CFI=.89, NNFI=.86, GFI=.85, and SRMR=.09
were found for the disadvantaged low-achieving group. These values indicate that the measurement
tool was acceptable in the whole data and sub-groups.

The invariance of the confirmed measurement tool in high- and low-achieving groups was
investigated using MG-CFA. The fit statistics obtained at the invariance stages are presented in Table 3.

Table 3.
The Fit Statistics Obtained at the Invariance Stages According to Achievement Groups.
X2 df RMSEA CFl  NNFI GFI ACFI
Configural invariance 791.68 262 .10 .90 .88 .82 -
Scalar invariance 809.99 276 .10 .90 .88 .82 0
Powerful invariance 825.42 282 .10 .89 .88 .82 .01
Strict invariance 869.10 300 .09 .89 .88 .81 0

As seen in Table 3, the model of students’ characteristics towards mathematics met the configural
invariance and each factor structure was the same in the achievement groups (x2=3.02, RMSEA=.10,
CFl=.90). Because the differences between CFl values obtained in the stages of scalar, powerful, and
strict invariance were within the acceptable range, the structured model met the full invariance
conditions in the low- and high-achieving groups. As a result, measurement model can be used in
examining the structural model in order to measure the variables related to mathematical literacy in
high- and low-achieving groups.

In the study, a structural model was constructed in order to determine the variables related to the
mathematical performance in the disadvantaged high- and low- achieving groups by constraining factor
loadings, the correlations among factors, and the error variance. The values kept constant in both
groups have yellow arrows. Because the relationship between students’ characteristics in each group
and the mathematical performance vary between groups, the arrows are blue and the obtained
regression indices are different in the groups. The standardized regression indices (beta) and fit indices
are presented in Table 4 and the values according to the achievement groups are displayed in Figure 2.

As seen in Table 4, the xz/df and RMSEA values were calculated as xz/df =2.37 and RMSEA=.08.
Values of CFI=.90 and NNFI=.90 indicated that the model structured between students’ characteristics
and the mathematical performance was acceptable. When the standardized indices were examined, the
standardized factor loadings were obtained as .28 and .87 between the affective characteristics towards
mathematics and the observed variables and .44 and .92 between the anxiety variable and the observed
variables. The factor loadings between the variable of the attitude towards the school and the observed
variables ranged between .60 and .75. The factor loadings between the latent variable of teacher
characteristics and the observed variables were between .52 and .86. In the literature, the standardized
value criterion is accepted as low when it is .10, medium when approximately .30, and good when it is
.50 and above (Simsek, 2007).

260



Emine ONDER, Seyma UYAR — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 253-280

Table 4.
The Indices of Structural Equation Model Between Students’ Characteristics and Mathematics
Achievement.

Observed Variables Factors Beta X2 df RMSEA CFl  NNFI
MATINST Affective characteristics .76 1167.83 492 .08 .09 .90
MATINT towards mathematics .87
MATBEH .60
MSELFEFF .57
MATHET .78
MATSELF .82
OPPROB 48
PRAM .28
MATHANX Anxiety .93
BUMATHB 44
ATSLEO Affective characteristics .75
ATSLACT towards the school .61
BELOSCH .60
MATTSUP Teacher characteristics .64
TESTRE .52
TEBEFE .86
TEBEHSCE .59
TEBEHI .76

The t values obtained in the structural model in Figure 2 reveal the variables of the affective
characteristics towards mathematics (t=2.41) and the attitude towards the school (t=-3.58) and they
were the variables that significantly explained the mathematical literacy performance of the
disadvantaged high-achieving students in Turkey. Students’ affective characteristics towards
mathematics were a positive predictor of student performance. A unit increase in the affective
characteristics created an increase of .26 units in their mathematical performance. The attitude towards
the school was a negative predictor of the student performance. A unit increase in the attitude towards
the school decreased the student performance by .38 units. The anxiety towards mathematics (t=-.02)
and teachers’ characteristics (t=-.77) did not have a significant effect on student performance.

According to Figure 2, only the variable of the attitude towards the school (t=2.19) was a positive
predictor of the mathematical literacy performance in the low-achieving group. This variable created a
.20-unit increase in the mathematics performance. The variables of the affective characteristics towards
mathematics (t=-.79), anxiety (t=.74), and teacher characteristics (t=-1.49) did not have significant
effects on student performance.

Discussion, Conclusion & Implementation

The results revealed that the variables of the affective characteristics towards mathematics and the
attitude towards the school were the variables that explain the mathematics achievement of
socioeconomically disadvantaged high-achieving students. The mathematics anxiety and teacher
characteristics did not have a significant role in the mathematics performance of the students in this
group. Only the variable of the attitude towards the school had a significant effect on the mathematics
achievement of the socioeconomically disadvantaged low-achieving group. The anxiety towards
mathematics, affective characteristics towards mathematics, and teacher characteristics did not have
significant effects on the mathematics achievement of the students in this group.
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Figure 2.The relationship between mathematical performance and students’ characteristics according to
achievement groups.

The first result of the study indicated that the mathematics achievement of the disadvantaged high-
achieving students is positively affected by students’ affective characteristics towards mathematics. The
literature describes negative attitudes towards mathematics as one of the reasons for failure in
mathematics. Self-perception and self-confidence are listed among the important variables related to
mathematics achievement (Demir, Kili¢, & Unal, 2010; Johnson, 2000; Lee & Stankov, 2013; Linnakyla &
Malin, 2008; Tapia & Marsh, 2000; Yenilmez & Ozabaci, 2003). In this regard, this result is consistent
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with the literature. While many studies have supported this evidence, some studies have found that
there is not a significant relationship between the affective characteristics and the achievement or
proposed high attitude towards low achievement. Peker and Mirasyedioglu (2003) indicate that even
though approximately 70.00% of the students failed the mathematics course, they have positive
attitudes towards mathematics. In this study that categorized the students’ mathematics performance
as low, medium, and high competence level based on the PISA 2012 Turkey data without a
socioeconomic differentiation, it was determined that the affective characteristics towards mathematics
did not have an explanatory effect on student performance. When considered with the competency
levels, this variable was found to be a significant explanatory predictor of the student performance at a
low level (MEB, 2015). Therefore, this result is consistent with the general tendency in the literature.
However, this result should be regarded with the knowledge that this study was limited to the
socioeconomically disadvantaged students and the anxiety and affective characteristics towards
mathematics are measured with a limited number of items in the PISA. The insufficient number of
participants and items and the possibility of perceptions and tendencies to come to the forefront in the
responses to the items might have led to these results.

Another significant result of the present study is that students’ attitudes towards the school
significantly predicted mathematics performance in both high- and low-achieving groups. This variable
positively explained student performance in the low-achieving group and increased the performances by
.29-units; yet, it negatively explained student performance in the high-achieving group. On the other
hand, the study conducted by Borman and Overman (2004) investigating reasons of failure in
mathematics for students from low socioeconomic status reported positive attitudes towards the school
as one of the most important characteristics of high-achieving students. Another study highlighted that
the disadvantaged high-achieving students establish stronger connections with the school and attach
more value to the school compared to the low-achieving ones (Gonzales & Padilla, 1997). While there
were some studies asserting that positive attitudes towards school do not affect achievement (Adigiizel
& Karadas, 2013; Yavuz, 2015), the general tendency in the literature is that it improves achievement
(Cheng & Chan, 2003; Ford & Ill, 2008; Lamb & Fullarton, 2002; Malindi & Machenjedze, 2012; OECD,
2003; Tatar, 2006). In fact, the academic achievement of a student who does not like the school and
does not like going to the school cannot be expected to be the same as the academic achievement of a
student who likes the school, enjoys going to the school, and cares about the school. Therefore, the
reverse relationship between the socioeconomically disadvantaged high-achieving students with these
variables is noteworthy. The positive attitudes towards school consitute a protective factor (Maddox &
Prinz, 2003) and this serves as a bridge between student-school and student-achievement for
disadvantaged students (Ungar & Liebenberg, 2013). Therefore, as the students’ positive attitudes
towards the school increases, their level of academic resilience (Malindi & Machenjedze, 2012) and
academic achievement (OECD, 2003) increase and the dropout rates decrease (Orfield, 2004).
Considering this and the related results from this study, the socioeconomically disadvantaged high-
achieving students can show a high performance independent from their attitudes and sense of
belonging towards the school.

Another result revealed that teacher characteristics are not a significant predictor in both high- and
low-achieving groups. The PISA national final report indicated that teacher characteristics are a
significant predictor at the low and medium competency levels. According to this report, a unit increase
in teacher characteristics corresponds to a .17-unit decrease in student performance at the low
competency level and a .10-unit increase at the medium competency level. Even though both studies
were based on the PISA 2012 data, this study was conducted with the students in the lowest 33.00% in
terms of socioeconomic status and the lowest and highest 33.00% in terms of achievement. Therefore,
the study groups of the two studies are different, which may cause the contradiction in the results.
Other studies on this issue emphasized the crucial effect of teacher characteristics on students’
academic resilience (Benard, 1997). The achievement gap between students with low and high income is
largely closed by qualified teachers (Borman & Kimball, 2005; Diinya Bankasi, 2011). However, teachers’
effect on students’ achievement can differ from school to school (Konstantopoulos, 2009) and teachers’
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effect on students’ achievement decreases in the schools with low socioeconomic status (Ferguson,
1998). It is more likely for students from a low socioeconomic status to receive their education in
schools from teachers with lower qualifications and experience (Ferguson, 1998; Krei, 1998; Langford,
Loeb, & Wyckoff, 2002). For this reason, this result can indicate the absence of teachers who can
protect, raise, and support students against the negative effect of parents and the environment in the
schools in which the socioeconomically disadvantaged students receive their education or students.
Alternatively, students may not have the perception that their teachers have such qualifications.
Considering this possibility and the results of this study, providing a positive change in teacher
characteristics in Turkey can also lead to an increase in the mathematics achievement of the
socioeconomically disadvantaged high-achieving students and improve the academic resilience of the
low-achieving students in the same socioeconomic status.

The limitations of the study should be considered when discussing the results of the study. This study
was conducted with the students in the lowest 33.00% according to the socioeconomic index and in the
lowest and highest 33.00% according to the mathematics score average on the PISA 2012. Therefore, it
was not possible to increase the sample size. This situation may have influenced the generalizability of
the study. The variables that can be constantly scored were included in the study since the sample size
was not very large. Mathematical literacy can be influenced by other factors than discussed. However,
this study focused on the affective characteristics that can reveal students’ academic resilience.

In this part of the study, some suggestions are provided based on the results:

1) Considering the effect of affective characteristics towards the lessons on the academic
achievement of the disadvantaged high-achieving students, preventive guidance practices that
develop students’ self-control, improve students’ self-esteem and self-respect, and encourage
students to develop positive attitudes towards lessons are vital.

2) Apart from the individual support, support programs can be developed that provide teachers to
support students and establish relationships with students based on commitment and trust in
order to increase and strengthen teachers’ support for students.

3) Further studies can investigate the reasons for the negative relationship between the attitudes
towards the school and the academic achievement of the socioeconomically disadvantaged high-
achieving students.
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Tiirkge Siiriim

Girig

Bireyin iyi bir gelecege sahip olmasi hem kendisi hem de toplum agisindan oldukga 6nemlidir. Ancak
bazi bireyler, yasamlarindaki zorluklar nedeniyle iyi bir gelecege ulasma konusunda digerleri kadar sansli
olamamaktadir. Ornegin; sosyoekonomik olarak dezavantajli olmak yalnizca egitime erisim Uzerinde
degil, egitimde basari lGzerinde de belirleyici etkilere sahiptir (ERG, 2014; Tansel, 2002). Yapilan bir¢ok
calisma, ebeveyn egitimi ve hane halki geliri gibi sosyoekonomik gostergeler ile 6grencilerin 6grenme
ciktilart arasinda kuvvetli bir bag bulundugunu géstermektedir. Bu ¢alismalar, basarisi diisiik 6grencilerin
daha dislk sosyoekonomik altyapidan gelme olasiliginin yiiksek oldugunu bildirmektedir (Acemoglu &
Pischke, 2001; Baker, Goesling, & LeTendre, 2002; Chevalier & Lanot, 2002; Davis-Kean, 2005;
Konstantopoulos, 2006; Kése, 2007; OECD, 2007; 2011; Sirin, 2005).

Degisik zaman diliminde konuyla ilgili yapilan arastirmalar, sosyoekonomik ozelliklerin akademik
basari lzerindeki belirleyici roliinii ortaya koymusken, bir grup 6grenci dezavantajli sosyoekonomik
altyapisina ragmen dikkat cekici bir sekilde yiiksek basari géstermektedir. Ornegin; OECD (ilkelerinde
dezavantajli ailelerden gelen her {ic 6grenciden biri sosyoekonomik altyapilarinin listesinden gelerek
yiiksek basari géstermistir. Bu oran Kore, Hong Kong-Cin gibi OECD {ilkelerinde %60.00’'in Ustlindedir.
Kanada, Finlandiya, Japonya ve ispanya’da oran diisse de, bu iilkelerde dezavantajli 6grencilerin %35.00’i
dezavantajli ylksek basarili 6grencidir (OECD, 2011). PISA 2012’de ise, yaklasik bir milyon 6grenci
(%6.40) sosyoekonomik statiilerinin getirdigi sikintilari asarak basariya ulasabilmistir. Turkiye 6lcekli bir
degerlendirme yapildiginda, Tirkiye’den PISA 2012’ye katilan 6grencilerin %7.20’sinin sosyoekonomik
statiisline ragmen basariya ulastigl ve bu oranin OECD ortalamasindan yiksek oldugu gorilmektedir
(OECD, 2013).

Bu o6grenciler, disliik sosyoekonomik durum ve zayif ¢evre kosullari gibi karsi karsiya olduklar
zorluklara karsin 6ngoriilenden daha iyi basar gésterebilen 6grencilerdir (OECD, 2011). Bu tip 6grenciler,
alanyazinda yilmaz 6grenci (Masten, 2001), direncli 6grenci (Dinger & Oral, 2013), dezavantajli yiksek
basarili 8grenci (OECD, 2011) olarak adlandiriimaktadir. Ogrencilerin okulda basarisiz olmalarina neden
olabilecek cesitli risk faktorlerine ragmen akademik olarak sasirtici bicimde basarili olmalari ise akademik
yilmazlik olarak ifade edilmektedir. Akademik yilmazhk, risk faktorlerinin azaltilmasi, koruyucu
faktorlerin zenginlestirilmesi ve etkililiginin artirilmasi yoluyla gelistirilebilir (Krovetz, 1999). Ancak, bazi
risk faktorleri birgok olumsuzluga zemin olusturabilir. Bu risk faktorlerine sosyoekonomik agidan
dezavantajli olmak 6rnek olarak verilebilir. Clinkli disik sosyoekonomik durum, temel ihtiyaglarin
karsilanmasinda yetersizlige neden olmanin disinda saglikh bir yasam siirdirmede ihtiya¢c duyulan
gereksinimlerin eksikligine yol agabilmektedir. Ayrica bu durum, yasanilan ¢evrenin niteligi tzerinde de
belirleyicidir. Bu bakimdan dusik sosyoekonomik durum 6grenciler icin oldukcga kritik ve genel bir risk
faktoru olarak degerlendirilmektedir (Brackenreed, 2010).

Bir risk faktériiniin olusturacagl olumsuz sonuglar, ya riskin dogrudan giderilmesi ya da koruyucu
faktorlerin gelistirilmesiyle mimkin olabilir (Tiet & Huizinga, 2002). Krovetz’in yilmazlik kuramina gore
koruyucu faktorler, bireyin kendinden ve gevresinden kaynakh olabilir (Krovetz, 1999). Bu durumda
akademik yilmazlik, sadece bireyin kendi 6zellikleriyle ilgili degildir. Akademik yilmazlik bireyin sosyal ve
fiziksel cevresinden etkilenir; bireysel ve disardan kaynaklh faktorlerin etkilesimine bagh olarak sekillenir
(Johnson, 2008; Masten, 2001; Toland & Carrigan, 2011; Wasonga, 2002).

Arastirmalara gore, bir 6grencinin gelecege yonelik amag ve beklentilere sahip olmasi (Krovetz,
1999), kendini gelecekte basarili bir yerde distinmesi ve verilen sorumluluklari basariyla yerine
getirebilecegine olan inanci, sosyoekonomik bakimdan avantajli olan akranlarindan daha ylksek
performans gésterme egilimini artirmaktadir (Fallon, 2010; OECD, 2011). Ozgiiven, motivasyon, hedef
belirleme becerisi ve stres yonetimi gibi unsurlar akademik yilmazhigin belirleyicileri arasinda
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gosterilmektedir (OECD, 2011). Bunun yani sira, kaliteli okul ve egitim hizmetleri, okula ve 6gretmenlere
yonelik olumlu algi, aile ve akranlar tarafindan verilen sosyal destek (Bernand, 2004; Foster, 2013),
okuldaki 6grenim siiresi (OECD, 2011) bu baglamda etkili olan glgli faktorler arasinda siralanmaktadir.

Akademik performans lzerinde kalici etkilere sahip bu beceriler, belirli bireylere 6zgii degildir. Her
bireyde dogustan mevcut olan bu o6zelliklerin destekleyici cevreler olusturularak gelistirilebilecegi
bildirilmektedir (Masten, 2001). Bu durum, diinyada oldugu gibi (Alva, 1991; Arnold, 2003; Borman &
Overman, 2004; Foster, 2013; Gonzalez & Padilla, 1997; Morales, 2008; OECD, 2011; Wasonga, 2002;
Waxman, Padron, Shin & Rivera, 2008) Tiirkiye’de de dezavantajli sosyoekonomik altyapidan gelip goreli
olarak yuksek akademik basari gosteren 6grencileri inceleyen arastirmalarin yapilmasina neden olmustur
(Arastaman & Balci, 2013; Dinger & Oral, 2013; Gizir & Aydin, 2009; Yavuz, 2015; Yilmaz-Findik & Kavak,
2013). Ancak, Tirkiye’de dezavantajli yliksek basarili 6grenciler tzerine yapilan arastirmalarin oldukgca
sinirli oldugu sdylenebilir. Bu arastirmalarin birinde, akademik yeterlilige yonelik olumlu algi, yiksek
beklenti, gelecege dair umutlu olma ve olumlu okul ve akran iliskileri ile akademik direnclilik arasinda
olumlu bir iliski bulunmustur (Gizir & Aydin, 2009). Bir digerinde, cinsiyet, cografi bolge, program tir,
okul tlrd ve konumu ile okuldncesi egitim alma durumuna gore 6grencilerin akademik olarak direngli
olma ihtimallerinin degistigi bildirilmistir. Ogretmen agiginin 6grencilerin akademik yilmazlik ihtimalini
azalttig); okuldaki disiplin ortami ve egitim materyali kalitesi ile 6grenci 6gretmen iliskisinin akademik
yilmazhgr artirdigi anlasilmistir (Dinger & Oral, 2013). Bir baska ¢alismada, akademik basari ve
devamsizhgin akademik yilmazhig dusiik duzeyde yordadigi, algilanan aile ve arkadas desteginin bu
durumun énemli yordayicilari oldugu tespit edilmistir (Arastaman & Balci, 2013). Yavuz’'a (2015) gore ise,
bilissel esneklik ve algilanan sosyal destek akademik yilmazligi yordamakta, cinsiyet ve okula baglanma
durumunu yordamamaktadir.

Sonug olarak, konuyla ilgili Tlrkiye’de yapilan ¢alismalar incelendiginde, bu arastirmalarin bazilarinda
6grencinin diisiik sosyoekonomik statiisiiniin okulun konumuna goére belirlendigi ve ¢alismalarin sadece
belirli illeri kapsadigl (Arastaman & Balci, 2013; Gizir & Aydin, 2009) gorilmektedir. Dolayisiyla, bu
arastirmalarin temsil gliciiniin sinirli oldugu soylenebilir. Bazilarinda ise PISA 2009 verilerinin kullanildig
anlasilmaktadir (Dinger & Oral, 2013; Yilmaz-Findik & Kavak, 2013). Bilindigi tzere, Ug yilda bir yapilan
PISA ile 6grencilerin matematik, okuma ve fen alanlarina yonelik yasam becerileri 6lctilmekte ve her
doénem bu alanlardan birine agirlik verilmektedir. PISA 2009’da okuma, PISA 2012’de ise matematik alani
ayrintill olarak incelenmistir. Bunun yani sira, hemen hemen tim PISA raporlarinda Tirkiye'nin
matematik ortalamasi diger alanlardan daha dugsiktir. Turkiye, matematik okuryazarligl agisindan hem
OECD hem de tum katilimci Glkelerin ortalamasinin altinda bir performans gostermistir (MEB, 2015).
Yeterlik diizeylerine gore 6grenci dagilimlarina bakildiginda ise, Tirkiye’de matematik testinde ikinci
diizeyin altindaki 6grenci ylzdesinin okuma ve fen alanlarindan ¢ok yiiksek oldugu gorilmektedir. Oysaki
PISA’da ikinci dluzey, temel yeterlik diizeyi olarak tanimlanmakta ve bu dizeyin altindaki 6grencilerin
toplumsal yasama aktif katilim icin gerekli becerileri kazanmamis olduklari belirtilmektedir (MEB, 2015;
OECD, 2011; 2013). Bu bakimdan, diger alanlara oranla daha diisik basariya sahip olunan matematik
alaninda, sosyoekonomik agidan dezavantajli olmasina ragmen yiiksek basari gdsteren 6grencilerin bu
yonlu performanslarinda belirleyici olan faktorlerin belirlenmesi oldukga 6nemlidir. Béylece, akademik
basari Uzerinde sosyoekonomik yapinin etkisini yumusatacak bilgilere ulasilabilir. Bu bilgiler sayesinde,
egitim sistemi icin dogru yatirim alanlari belirlenebilir; alinacak énlemlerle bu riskten etkilenen diger
6grencilerin basariya ulagsmasi saglanabilir.

Tim bu nedenlerden dolayr bu arastirmada, PISA 2012 verileri kullanilarak dezavantajli
sosyoekonomik altyapidan gelen 06grenciler incelenerek, bu 0grencilerin benzer sosyoekonomik
kosullara sahip daha az basarili 6grencilerden hangi yénlerden ayrildiginin belirlenmesi ve 6grencilerin
basarili olmasinda matematige, 6gretmene ya da okula yénelik duyussal 6zelliklerin rolinin irdelenmesi
amaglanmistir. Belirlenen genel amag dogrultusunda asagidaki soruya yanit aranmistir.

1) Dezavantajli yiksek ve duslik basarili 6grencilerin matematik okuryazarhg performanslari
Uizerinde matematige yonelik duyussal Ozellikler, matematige yonelik kaygi ve endise, okula yonelik
duyussal 6zellikler ve 6gretmene yonelik duyussal 6zellikler agiklayict midir?
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Yontem

Arastirmanin Deseni

Arastirma, var olan durumu belirlemeye yonelik oldugundan betimsel tarama modelindedir. Betimsel
tarama modelinde, arastirmaya konu olan birey ya da nesne, herhangi bir sekilde degistirme, etkileme
¢abasi gosterilmeden, kendi kosullari igcinde ve var olan durum oldugu gibi belirtilerek betimleme
yapilmaktadir (Karasar, 2009).

Evren ve Orneklem

Arastirmanin evrenini, PISA 2012 uygulamasinda Tirkiye’deki 15 yas Ogrencileri olusturmaktadir.
PISA 2012 uygulamasinda Turkiye 6rneklemini, 12 istatistiki bolgeyi temsil eden 57 il ve okul tirlerine
gore tabakalandirilarak seckisiz yontemle belirlenen 170 okuldan toplam 4848 6grenci olusturmaktadir.
Bu calismada, Tirkiye 6rneklemi Uzerinde, dezavantajli yiiksek ve dusiik basarili 6grenciler belirlenirken
OECD’nin (2011) “Against the Odds” baslikli raporunun yéntemi takip edilmistir.

Dezavantajli 6grencileri belirlemek igin, PISA 2012 verilerinde hesaplanan “ekonomik sosyal kiltirel
durum indeksi” (ESKS)'ne gére en alt %33.00’lik dilimde yer alan 6grenciler dikkate alinmistir. ESKS
indeksine gore, en alt %33.00’luk dilimde yer alip matematik ortalama puan siralamasinda da en alt
%33.00'luk dilimde bulunan 6grenciler “diisiik basarili 6grenciler”, bu siralamada basari bakimindan en
ist %33.00’Un Ustliinde olan 6grenciler “ yiksek basarili 6grenciler” ve en orta da kalan %33.00'lik
dilimdeki 6grenciler ise orta diizey basari gosteren 6grenciler olarak gruplandiriimistir. Yiksek basarih
ogrenciler gruplandirilirken analiz igin yeterli 6rneklem sayisina ulasabilmek amaciyla, basari bakimindan
en Ust %33.00’luk dilime giren 6grencilere OECD ortalamasinin (448) lizerinde kalan 66 orta diizeydeki
ogrenci de dahil edilmistir. Bu 66 6grencinin matematik basari ortalamasi ile yiksek basarili 6grencilerin
matematik basarisi arasinda manidar bir fark bulunmadigindan analiz sonuglarinda bir degisiklik
yaratmamistir. Bunun yaninda, cesitli calismalarda dezavantajli yiksek ve distk basarli 6grenciler
tanimlanirken %25.00 ya da %33.00’lik kesme noktalarinin dikkate alindigi gériilmektedir. Baska bir yol
da PISA’nin alti yeterlik diizeyine gore basari bakimindan 6grencileri gruplamaktir. Ancak, bu sekilde
belirlenen kesme noktalariyla dezavantajli yiksek basarili 6grenci sayisi 6nemli dlgliide azaldigi igin
analizde tercih edilmemistir. Her seye ragmen saglama yapilmasi amaciyla, akademik basari dagiliminda
kesme noktalari %25.00 ve %33.00’lik dilimler olarak tanimlanip analiz tekrar edilmistir. Sonuglar,
niceliksel ve niteliksel bir farkhlik gostermemistir. Kayip veriler analiz disinda birakildiktan sonra,
arastirmaya disik basari gésteren grupta 218 kisi ve yliksek basari gosteren grupta 173 kisi ile devam
edilmis, en belirgin farklari ortaya koyabilmesi icin bu iki grup basarilari bakimindan karsilastirilmistir.

Yapisal Esitlik Modeli (YEM) calismalarinda 6rneklem biylkliglnin ne kadar olmasi gerektigi
¢alismalara konu olmustur. Dogrulayici Faktor Analizi (DFA) modeli ve basit ya da karmasik YEM
modelinin gerektirdigi sayilar degisiklik gostermektedir. Ayrica gostergelerin sayisi, faktor sayisi ve ortiik
degisken sayisi gibi bircok faktor 6rneklem biylklGga lizerinde etkili olabilmektedir (Muthen & Muthen,
2002). Birgok calismada ¢ok degiskenli normal dagilima uyum saglayan ve Maximum Likelihood kestirim
yonteminin kullanildig1 analizlerde, modele dahil edilecek bagimsiz degisken basina 10 birey diismesinin
ideal oldugu vurgulanmaktadir. Yani, 10 degiskenli bir modelde degisken basina 10 birey diismesi
gerektiginden en az 100 kisi analize dahil edilmelidir (Bentler & Chou, 1987; Kline, 2005). Ayni zamanda
kayip veri bulunmadiginda ve veriler normal dagilima uygun oldugunda 6rneklem buyuklGginin 150
olmasinin yeterli olabilecegini vurgulanmaktadir (Anderson & Gerbing, 1984; Muthen & Muthen, 2002).
Yine bir faktordeki gostergelerin sayisi ¢ok oldugunda oOrneklem buyUkliginin azaltilabilecegi
vurgulanmaktadir (Muthen & Muthen, 2002). YEM calismalarina 6rneklem genisligi konusunda genel
kani 200 sayisinin vyeterli oldugu yonindedir (Jackson, 2001). Kline (2005), c¢oklu grup
karsilastirmalarinda her grupta 100 bireyin olmasinin uygun oldugunu belirtmistir. Bu ¢alismada
dezavantajli grupta yliksek basari gosteren 6grenci sayisi 200’e ulasamamistir, 150’yi ise gegmistir. PISA
Tirkiye verilerinde rastgele alinan bilylk érneklemlerde de model denenmis ve bu galismadaki bigimiyle
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dogrulanabildigi gortlmistir. Bu nedenle 6rneklem blyUkliglu arastirmacilar tarafindan yeterli
gorulmis, ancak yine de bu durum bir sinirlilik olarak belirtilmistir.

Verilerin Elde Edilmesi

ilgili calismada yapisal modelin tanimlanmasinda, maddeye erisebilen 6grenci sayilarina bagh olarak
dgrenci 6zelliklerine yoénelik en fazla bilgi saglayan B formu verileri kullanilmistir. Ogrenci anketinde
ogrencilerin matematige yonelik ilgileri, motivasyon diizeyleri, 6z-benlik algilar gibi duyussal 6zellikleri,
o6grenme-o6gretme slrecinde 6gretmenin sinif icerisindeki davranislari, okula yénelik tutum, okula aidiyet
hissi gibi ifadelerle 6grencilerden bilgi toplanmaktadir (MEB, 2015). Her tlkede bu yontemle toplanan
veriler OECD veri bankasinda bir araya getiriimektedir. Bu ifadelere verilen yanitlara OECD sitesinde
paylasilan kodlar aracihgiyla ulagiimistir.

Verilerin Analizi

Verilerin analizinde ilk olarak gerekli olan sayiltilar kontrol edilmis ve veriler analize uygun bigcime
getirilmistir. Daha sonra, ankette yer alan 6grenci Ozelliklerine iliskin 6lgekler DFA ile incelenmistir.
Ogrenci 6zellikleri modeline alinacak degiskenler belirlendikten sonra modelin tiim veriyle uyumu DFA
ile dogrulanmistir. Bu modelin yiksek ve distk basarili gruplarda degismezligi ise ¢oklu grup DFA ile
incelenmistir. Ogrenci 6zellikleri ve matematik basarisi arasindaki iliskileri ortaya koyabilmek amaciyla
LISREL 8.80 programinda YEM yapilmistir.

Dezavantajli 6grencilerin basarilarini inceleyen arastirmalarda genellikle DFA’nin  kullanildig
gorulmistir. Geleneksel regresyon modellerinde, bagimsiz degiskendeki 6lgme hatalari Gnemsenemez.
Bu durumda regresyon sonuglari yeterince agiklayici olmayabilir. YEM gozlenen degiskendeki (bagimh ve
bagimsiz) 6lgme hatalarini ve degiskenlerin dolayli ve dogrudan etkilerini de analize dahil etmektedir. Bu
nedenle ¢ok degiskenli karmasik modellerin test edilmesine, tahminine ve gelistiriimesine olanak
saglamaktadir (Kline, 2005; Raykov & Marcoulides, 2006). Ayni zamanda bu iliskileri path diyagramlari
yardimiyla gérsellikle de ortaya koyabilmektedir. Ote yandan gruplar arasinda regresyon katsayilarini
karsilastirirken gozlenen degiskenlerin hatasi, faktor yiikleri ve faktorler arasi korelasyonlari kontrol
altinda tutmaya olanak verdigi igin bu ¢alismada Regresyon Analizi yerine YEM tercih edilmistir.

Sayiltilarin incelenmesi: Veriler kayip deger ve normallik bakimindan SPSS 20.00 programinda
incelenmistir. Analiz sonuglarinda degisikliklere yol agabileceginden 6ncelikle kayip veriler arastiriimistir.
Tirkiye 6rnekleminde dezavantajli gruptaki 6grencilerden 6grenci anketine yanit vermeyenler kayip veri
olarak analiz disinda birakilmistir. Geriye kalan 391 veri lzerinden tek degiskenli aykiri deger bulunup
bulunmadigi incelenmistir. Bu amacla hesaplanan z degerlerinden + 3.00 degerini asanlar analiz disinda
birakilmigtir.

YEM c¢ok degiskenli bir analiz oldugundan ¢ok degiskenli artik degerlerden ariniklik durumu
Mahalanobis Uzakliklari hesaplanarak test edilmistir. Bu uzakliklar, serbestlik derecesi 6rneklem
blyUklGgi olan ki-kare dagilimi gostermekte ve p<.00 oldugunda c¢ok degiskenli aykiri goézlemleri
kanitlamaktadir (Kline, 2005; Stevens, 2009). Sonuglar, verilerde c¢ok degiskenli aykiri degerin
bulunmadigini gostermistir. YEM’de c¢ok degiskenli normallik varsayiminin test edilmesi ¢ok sayida
dogrusal kombinasyonun test edilmesini gerektirdiginden zor olmaktadir. Bu durumda her bir gozlenen
degisken icin tek degiskenli normalligin incelenmesi 6nerilmektedir (Weston & Gore, 2006). Verilerin
normal olup olmadigina karar vermede arastirmada kullanilan bagimsiz degiskenlerin her birine iliskin
basiklik ve carpiklik degerleri ile ortalamalarinin standart sapmalarina oranlari (bagil degisim katsayisi)
dikkate alinmistir. Sonuglar, degiskenlere iliskin verilerin normal dagilima uygun oldugunu gostermistir.
YEM’e alinacak degiskenlerle regresyon analizi yapildiginda, tolerans degerlerinin istenilen diizeyde
oldugu, Varyans Siskinlik Faktor (Variance Inflation Factor-VIF) degerlerinin 10’dan ¢ok dusik degerler
verdigi ve Kosul (Durum) indeksi (Condition Index-Cl) degerlerinin 30’dan ¢ok diisiik oldugu gézlenmistir.
Bu sonuglar, maddeler arasinda ¢oklu baglanti problemi bulunmadigina isaret etmektedir (Buyukoztiirk,
2010; Gujarati, 2004; Kline, 2005; Stevens, 2009).
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Odgrenci anketlerinin gegerliginin incelenmesi: Bu calismada, PISA 6grenci anketinde yer alan ve
matematik basarisini agikladigi distnulen degiskenlerin faktor yapilarini belirlemek igin DFA yapilmistir.
Ogrenci anketinde yeralan 6zelliklerin model-veri uyumlarinin dogrulanmasi sonucunda olusan faktérler
Tablo 1’de verilmektedir.

Tablo 1.
PISA 2012 Tiirkiye Matematik Basarisini Agiklayan Ogrenci Ozelliklerine Yénelik Faktérler ve Gézlenen
Degiskenler.

Matematige yonelik duyussal ~ Matematik ilgisi (MATILGI)
dzellikler (matematik) Matematige yonelik aragsal motivasyon (MATARMOT)
Matematik 6zbenlik algisi (MOZBEN)
Matematik 6zyeterlik Algisi (MOZYET)
Matematiksel davranis (MATDAV)
Matematik ¢calisma ahlaki (MATAHLAK)
Problem ¢6zme azmi (PRAZIM)
Problem ¢6zmeye agiklik (PRACIK)

Kaygi (kaygi) Matematik anksiyetesi (MATANK)
Matematikte basarisiz olacagina inanma davranisi (MATBDAV)
Okula yonelik duyussal Okula yonelik tutum:Ogrenme ¢iktilari (OKTCIKTI)
ozellikler (okultutu) Okula yénelik tutum: Ogrenme etkinlikleri (OKTETKN)
Okula ait olma (OKULAAIT)
Ogretmen ozellikleri Matematik 6gretmeninin destegi (MATODES)
(ogretmen) Ogretmen-dgrenci iliskileri (OGILISKI)

Ogretmen davranisi: Syleyip yaptirma (OGDAVSOY)

Ogretmen davranisi: Formatif degerlendirme (OGDAVF)
Ogretmen davranisi: Ogrenci merkezlilik (OGDAVOM)

Matematige yonelik duyussal 6zellikler 6rtik degiskeni icin Tablo 1’de yer alan ve toplam sekiz
boyutu olusturan gozlenen degiskenler dikkate alinmistir. Matematik ilgisi degiskeni dért maddeden
olusmaktadir. Faktor yiikleri .70 ile .83 arasinda degismektedir. Matematige yonelik aragsal motivasyon
degiskeni dort madde ile .63 ile .70 arasinda degisen faktor yukleri sergilemistir. Matematik 6zbenlik
algisi degiskeni .48 ile .80 arasinda faktor yiikl sergilemektedir. Matematik dzyeterligi alt boyutunda bes
madde bulunmaktadir ve faktor yikleri .36 ile .72 arasinda degismektedir. Matematiksel davranis alt
boyutu, 6grencilerin okulda ve okul disinda matematikle ilgili davranislari hangi siklikla yaptiklarini 6lgcen
sekiz maddeden olusmaktadir. Bu boyutta faktor yiikleri .39 ile .69 arasinda degismektedir. Ogrencilerin
matematik 6devlerini yapma, ders dinleme gibi 6zelliklerini 6lcmeye calisan bir diger boyut matematik
calisma ahlakidir. Bu boyut toplam dokuz maddeden olusmakta ve .53 ile .64 arasinda faktor yikleri
sergilemektedir. Problem ¢ozmeye aciklik degiskeni, matematige yonelik duyussal ozellikleri 6lgmeye
calisan bir baska alt boyuttur. Dort maddeden olusan bu boyutta en disiik faktor yika .44, en yiksek
faktér yiki .77'dir. Ogrencilerin problem ¢dzmedeki sabir ve azmini 6lgen boyutta ise bes madde
bulunmaktadir ve .57 ile .89 arasinda degisen faktor ylklerine sahiptir. DFA sonucunda uyum indeksi
degerleri RMSEA=.06, x2/5d=2.15, CFI=.96, NNFI=.96, SRMR=.07 olarak bulunmustur. Bu degerler kabul
edilebilir sinirlar icerisinde yer aldigindan matematige yonelik duyussal 6zellikler sekiz faktorli bicimde
dogrulanmistir.

Matematige yonelik kaygl ve endise olgegi iki boyutlu olarak dogrulandigi gorilmustir. Kayg alt
boyutu bes madde ile .46 ve .76 arasinda faktor yiki sergilerken, matematikte basarisiz olacagina
inanma alt boyutunda faktor yikleri .41 ile .63 arasinda degismektedir. DFA sonucunda RMSEA=.06,
xz/sd=2.27, CFl=.96, GFI=.95 ve SRMR=.04 NNFI=.95 elde edilmistir. Ogrencilerin okula yénelik duyussal
ozellikleri okula aidiyet hissi, 6grenme etkinlikleri bakimindan okula yonelik tutum ve 6grenme ciktilari
bakimindan okula yénelik tutum olarak {i¢c boyuttan olusmaktadir. Ogrenme etkinlikleri alt boyutunda
okulun Universiteye hazirlamasi, iyi bir is olanagl saglamasi, ¢alismanin zor olmasi ve iyi bir mezuniyet
derecesi saglamasi seklinde dort maddeden olusmaktadir. Maddelerin faktér yikleri .68 ile .72 arasinda
degismektedir. Ogrenme ciktilari alt boyutunda da toplam dért madde bulunmaktadir ve faktér yikleri
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.26 ile .68 arasinda degismektedir. Ogrencilerin okula aidiyet hislerini 6lgen boyutta toplam dokuz
madde bulunmaktadir. Bu boyuttaki faktor yukleri .41 ile .62 arasindadir. Bu Olgek igin DFA sonuglan Gg
faktorli yapiyr dogrulamaktadir. DFA sonucunda RMSEA.Q9, xz/sd=3.51, CFI=.92, GFI=.87 ve SRMR=.07
NNFI=.91 elde edilmistir.

Ogretmen &zellikleri DFA sonucunda, 6gretmenin destegi, 6grenci ve 6gretmen iliskileri, 6gretmenin
soyleyip yaptirma, formatif degerlendirme ve 0Ogrenci merkezli davranislari olarak bes faktoérde
toplanmistir. Ogretmen destegi faktorii dért maddeden olusmaktadir. Maddelerin faktor yiikii .50 ile .74
arasinda degismektedir. Ogrenci ve dgretmen iliskileri alt boyutunda bes madde bulunmakta ve faktér
yiikleri .30 ve .69 arasinda degismektedir. Ogretmenin dgrenci merkezli olma davranigi dért madde ile
bes dereceli olarak yoklanmistir. Maddelerin faktor yki .55 ile .59 arasindadir. Formatif degerlendirme
davranigi alt boyutu dért maddede .50 ile .67 arasinda faktér yiikiine sahiptir. Ogretmenin séyleyip
yaptirma davranisi bes maddeden olusmaktadir. Faktor yikleri .57 ile .61 arasinda degismektedir. DFA
sonucunda RMSEA=.04, xz/sd=1.63,CFI=.97, GFI=.92, SRMR=.05 ve NNFI=.97 olarak elde edilmistir.
Modele ait uyum indeksleri, 6gretmen ozelliklerinin bes faktorli bicimde iki grupta da dogrulandigini
gostermektedir.

Modelin olusturulmasi: Bu asamada o6ncelikle matematige yonelik 6grenci 6zellikleri modelinin
yiiksek ve diisiik basarili gruplarda degismezligi incelenmistir. Olgme degismezligi, bir 8lcme modelinde
gizil degiskenler ile gozlenen degiskenler arasindaki iliskinin gruplar arasinda ayni olmasini ifade eder
(Widaman & Rice, 1997). Yani farkl gruplarda yer alan bireyler ayni 6zellik bakimindan o6lguldiginde
belirli bir puani alma olasiliklarinin esit olmasi gerekir. Gruplar ayni gercek puana sahip ise gozlenen
puanlari da ayni olmaldir (Collins & Lanza, 2010; Wu, Li & Zumbo, 2007). Boylelikle dlgek, gruplardan
birine avantaj saglamamaktadir.

Olgme degismezligini incelemek icin en yaygin ve kabul géren tekniklerden biri giiclii ve cok yonlii bir
yaklasim olmasi nedeniyle Coklu Grup Dogrulayici Faktor Analizidir (CG-DFA) (Joreskog & Sorbom, 2001;
Steenkamp & Baumgartner, 1998). Bu analizde parametrelerin gruplar arasinda serbest birakildigi model
ile sinirlandirildigi modelden elde edilen parametreler asamali olarak karsilastirilir ve sekilsel, olgek,
gicli ve kati degismezlik olarak dort asama test edilir (Meredith, 1993). Bir degismezlik asamasi
saglandiginda digerine gegilebilir.

Sekilsel degismezlik, 6lgegin faktor yapisinin gruplar arasinda degismemesini ifade eder (Vandenberg
& Lance, 1998). Uyum iyiligi katsayilari kabul edilebilir aralikta oldugunda sekilsel degismezlik saglanmis
olur ve bir sonraki asama olan &lcek degismezligi incelenebilir. Olgek degismezliginde, modelin faktér
yuklerine, gruplar arasinda ayni olmasi igin sinirlandirma getirilir (Cheung & Rensvold, 2000). Gugli
degismezlik asamasinda regresyon sabitinin gruplar arasinda degismedigi yoniindeki hipotez test edilir.
Kati degismezlik asamasinda ise regresyon artiklarina iliskin varyansa, gruplar arasinda esit olma
sinirlamasi getirilir (Wu et. al., 2007).

Model degismezligi testi icin asamali modellerden elde edilen CFl degerleri arasindaki farklar
incelenmektedir (Cheung & Rensvold, 2002; Hu & Bentler, 1998). Bu fark -.01ACFI<.01 araliginda
oldugunda ilgili degismezligin saglandigi kabul edilir (Cheung & Rensvold, 2002; Wu et. al., 2007).

Ogrenci  ozellikleri modelinin alt gruplarda degismezligi saglandiginda modele matematik
performansi ikincil diizey gizil degisken olarak eklenerek yapisal model kurulmustur. YEM gozlenen ve
gozlenemeyen (gizil) degiskenler arasindaki nedensel ve korelasyonel iliskilere yonelik hipotezlerin
bulundugu modellerin test edilmesi icin kullanilan kapsamli bir istatistik yontemidir (Hu & Bentler, 1995).
Matematik okuryazarligi performansi eklenerek, kurulmasi amacglanan yapisal model Sekil 1’deki gibidir.
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Sekil 1. Ogrenci 6zellikleri ve matematik basarisi arasinda teorisi kurulan model.

Kurulan yapisal model, ylksek ve diisiik basari gdsteren gruplar arasinda faktor yiiki, faktorler arasi
korelasyon ve hata varyanslari sinirlandirilarak  karsilastirilmistir.  Model-veri  uyumunun
degerlendirilmesinde xz/sd [Chi-Square (Ki-Kare); sd=Serbestlik Derecesi]<3.00; CFI=Comparative Fit
Index (Karsilastirmali Uyum indeksi) ve NNFI=Non-Normed Fit Index (Normlastiriimamis Uyum
indeksi)>.90, GFI=Goodness of Fit Index (Uyum lyiligi indeksi)>.85, RMSEA=The Root Mean Square Error
(Yaklasik Hatalarin Ortalama Karekokii)<1.00 ve SRMR<.08 araliklari dikkate alinmistir (Hu & Bentler,
1995; Tabachnick & Fidell, 2001).

Bulgular

Calismanin bu boélimiinde problem igin, yapisal modelin analizine gecilmeden 6lgme modeli DFA ile
tiim veride ve alt gruplarda model-veri uyumu bakimindan test edilmistir. Olgme modeline iliskin elde
edilen uyum istatistikleri Tablo 2’de verilmektedir.

Tablo 2.

Ol¢me Modeline iliskin Uyum Istatistikleri.
Olgme modeli x2/sd RMSEA CFI NNFI GFI SRMR
Tdm veri 612.99/129 .09 91 .89 .85 .07
Yiksek Basarili Grup 388.75/164 .08 .93 .92 .84 .07
Duslk Basarili Grup 468.83/164 .09 .89 .86 .85 .09

Tablo 2’de 6grenci ozellikleri 6lgme modelinin uyum istatistikleri incelendiginde, tim veride
RMSEA=.09, CFI=.91, NNFI=.89, GFI=.85 ve SRMR=.07 olarak bulundugu goérilmektedir. Dezavantajl
o6grenciler arasinda yiiksek basari gosteren grupta xz/sd=2.37, RMSEA=.08, CFI=.93, NNFI=.92, GFI =.84
ve SRMR=.07 olarak bulunmustur. Disik basarili grupta xz/sd=2.86, RMSEA=.09, CFI=.89, NNFI=.86,
GFI=.85 ve SRMR=.09 olarak bulunmustur. Bu degerler, 6lgme modelinin tiim veride ve alt gruplarda
kabul edilebilir oldugunu gostermektedir.
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Dogrulanan 6lgme modelinin yiliksek ve disik basarili gruplarda degismezligi CG-DFA kullanilarak
incelenmistir. Degismezlik asamalarindan elde edilen uyum istatistikleri Tablo 3’de verilmektedir.

Tablo 3.
Basari Gruplarina Gére Dedismezlik Asamalarindan Elde Edilen Uyum istatistikleri.
)(2 sd RMSEA CFI NNFI GFI ACFI
Sekilsel degismezlik 791.68 262 .10 .90 .88 .82 -
Olgek degismezligi 809.99 276 .10 .90 .88 .82 0
Guglu degismezlik 825.42 282 .10 .89 .88 .82 .01
Kati degismezlik 869.10 300 .09 .89 .88 .81 0

Tablo 3 incelendiginde matematige yonelik 6grenci oOzellikleri modelinin sekilsel degismezligi
sagladigi ve her faktor yapisinin basari gruplarinda ayni oldugu séylenebilir (x2=3.02, RMSEA=.10,
CFI=.90). Olgek degismezligi, giiclii ve kati degismezlik asamalarinin tamaminda elde edilen CFl degerleri
arasindaki fark kabul edilebilir aralikta oldugundan kurulan model disik ve yiksek basarili grupta tam
degismezlik kosullarini yerine getirmektedir. Sonug olarak, yiksek ve dusik basarili grupta matematik
okuryazarligi ile iliskili degiskenleri Olgmek amaciyla 6lgme modelinin yapisal modeli sinamada
kullanilabilecegi gorilmustar.

Arastirmada, dezavantajhi yiksek ve dlsik basarili grupta matematik performansi ile iliskili
degiskenleri belirlemek amaciyla faktor yikleri, faktorler arasi korelasyonlar ve hata varyanslar
sinirlandirilarak yapisal model kurulmustur. Bu modelde sabit tutulan degerler her iki grupta aynidir ve
oklar sari renklidir. Her bir grup icin 6grenci 6zelliklerinin matematik performansi ile iliskisinin gruplar
arasinda degisimine izin verildiginden oklar mavi renklidir ve elde edilen regresyon katsayilari gruplar
icin farklidir. Analiz sonucuna iliskin standartlastirilmis regresyon katsayilari (beta) ve uyum katsayilari
Tablo 4’te, t degerleri ise basari gruplarina gore Sekil 2’de verilmektedir.

Tablo 4.

Odgrenci Ozellikleri ve Matematik Basarisi Arasindaki Yapisal Esitlik Modeli Katsayilari.
Gozlenen Faktorler Beta )(2 sd  RMSEA CFI NNFI
MATARMOT  Matematige yonelik .76 1167.83 492 .08 .09 .90
MATILGI duyussal dzellikler .87

MATDAV .60

MOZYET .57

MATAHLAK .78

MOZBEN .82

PRACIK .48

PRAZIM .28

MATAHLAK Kaygi .93

MATBDAV 44

OKTCIKTI Okula yonelik duyussal .75

OKTETKIN odzellikler 61

OKULAAIT .60

MATODES Ogretmen ozellikleri .64

OGiILisKi .52

OGDAVF .86

OGDAVOM .59

OGDAVSOY .76
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Tablo 4’de xz/sd =2.37, RMSEA=.08 oldugu goriilmektedir. Analiz sonucunda CFI=.90, NNFI=.90 olarak
elde edildiginden 6grenci 6zellikleri ile matematik performansi arasinda kurulan modelin kabul edilebilir
oldugu soylenebilir. Standardize edilmis yol katsayilari degerleri incelendiginde matematige yonelik
duyussal ozellikler ile gdzlenen degiskenler arasinda .28 ile .87; kaygi degiskeni ile gdzlenen degiskenler
arasinda.44 ile .92 standardize edilmis faktor ylkleri elde edilmistir. Okula yonelik tutum degisken ile
gdzlenen degiskenler arasinda faktor yiikleri .60 ve .75 arasinda degismektedir. Ogretmen 6zellikleri
ortlik degiskeninin gozlenen degiskenler ile arasindaki faktor yukleri .52 ile .86 arasindadir. Literatiirde
standardize edilmis yol degeri 6lgitd, .10 dislik, .30 civari orta ve .50 ve Gzeri iyi uyum olarak kabul
edilmektedir (Simsek, 2007).

Sekil 2’de yapisal modelden elde edilen t degerleri incelendiginde, Tiirkiye’de dezavantajli grupta
olup yiiksek basari gosteren Ogrencilerin matematik okuryazarhigi performanslarini anlamh sekilde
aciklayan degiskenlerin matematige yonelik duyussal 6zellikler (t=2.41) ile okula yonelik tutum (t=-3.58)
oldugu gériilmektedir. Ogrencilerin matematige yonelik duyussal 6zellikleri &grenci performansi
Uzerinde pozitif acgiklayicidir. Matematige yonelik duyussal 6zelliklerde bir birimlik artis matematik
performansinda .26 birimlik artis yaratmaktadir. Okula yonelik tutum 6grenci performansinin negatif
aciklayicisidir. Okula yénelik tutum 1 birim arttiginda, 6grencinin performansi tzerinde .38 birimlik bir
azalma so6z konusudur. Matematige yonelik kaygi (t=-.02) ve 6gretmen Ozellikleri (t=-.77) matematik
performansi Gzerinde anlamli bir etkiye sahip degildir.

Sekil 2’ye gore dusuk basarili grupta yalnizca okula yonelik tutum degiskeninin matematik
okuryazarligi performansinin pozitif yénde anlamli agiklayicisi oldugu séylenebilir (t=2.19). Bu ozellik
matematik performansinda .20 birim artisa neden olmaktadir. Matematige yonelik duyussal 6zellikler
(t=-.79), kaygi (t=.74) ve oOgretmen Ozellikleri (t=-1.49) istatistiksel olarak matematik okuryazarlig
performansi lGizerinde anlamli bir etkiye sahip degildir.

Tartisma, Sonug ve Oneriler

Arastirmada, sosyoekonomik agidan dezavantajli olup yiiksek basari gosteren 6grencilerin matematik
basarisini anlamli sekilde aciklayan degiskenlerin matematige yonelik duyussal 6zellikler ile okula yonelik
tutum oldugu anlasiimistir. Bu gruptaki 6grencilerin matematik performansi tizerinde matematik kaygisi
ve oOgretmen Ozelliklerinin istatistiksel olarak anlamli bir etkiye sahip olmadigi tespit edilmistir.
Sosyoekonomik agidan dezavantajl olup disiik basari gésteren 6grencilerin matematik basarisi Gzerinde
ise sadece okula ydnelik tutumun anlamli etkiye sahip oldugu, bu gruptaki 6grencilerin matematik
basarisinda matematige yonelik kaygi, matematige yonelik duyussal o6zelliklerin ve 06gretmen
ozelliklerinin istatistiksel olarak anlamli bir etkiye sahip olmadigi anlasiimistir.

Arastirmanin ilk sonucuna gore, dezavantajli olup yiksek basari gosteren 6grencilerin matematik
basarisi 6grencilerin matematige yonelik duyussal o6zelliklerinden olumlu yénde etkilenmektedir.
Alanyazina bakildiginda, matematikteki basarisizliginin nedenlerinden birisi olarak 6grencilerin
matematige yonelik olumsuz tutumlari gosterilmektedir. Matematikte kendini yeterli gérme ve
matematikte 6zgliven matematik basarisi ile iliskili nemli degiskenler arasinda siralanmaktadir (Demir,
Kilic & Unal, 2010; Johnson, 2000; Lee & Stankov, 2013; Linnakyla & Malin, 2008; Tapia & Marsh, 2000;
Yenilmez & Ozabaci, 2003). Bu bakimdan ¢alismanin bu sonucunun alayazinla tutarli oldugu séylenebilir.
Yapilan birgok arastirma bu kaniyi desteklemekle birlikte az da olsa matematige yonelik duyussal
ozellikler ile basari arasinda anlamli bir iliski olmadigini veya disik basariya karsi yiksek tutumun
6lgiildigl calismalara rastlanmaktadir. Ornegin, Peker ve Mirasyedioglu’nun (2003) yapmis oldugu
¢alismada, 6grencilerin yaklasik %70.00’inin matematik dersinden basarisiz olmalarina karsin matematik
dersine karsi olumlu tutum icerisinde bulunduklari ifade edilmistir. Ote yandan, PISA 2012 Tirkiye
verilerinin kullanildigi ve sosyoekonomik agidan bir ayristirma yapilmadan Ogrencilerin matematik
performanslarina goére alt, orta ve Ust yeterlik diizeylerine gore ayrildigi calismada, matematige yonelik
duyussal 6zelliklerin 6grencilerin performansi tzerinde aciklayici bir etkiye sahip olmadigl saptanmistir.
Yeterlik diizeyleri birlikte ele alindiginda ise bu degiskenin 6grenci performansinin disiik diizeyde
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anlamh yordayicisi oldugu gorilmustir (MEB, 2015). Dolayisiyla, arastirmanin bu sonucunun
alanyazindaki genel egilim dogrultusunda oldugu soylenebilir. Ancak bu sonug¢ degerlendirilirken,
¢alismanin sosyoekonomik olarak dezavantajli 6grenciler ile sinirli oldugu ve PISA’da matematige yonelik
kaygi ile duyussal 6zelliklerin, sinirli sayida maddeyle 6lgildigl géz 6niinde bulundurulmalidir. Clinkd
katilimci ve madde sayisinin azhgi ile maddelere verilen yanitlarda algi ve egilimlerin 6n plana ¢ikma
olasiligl, sonuglarin bu yonli olmasina yol agmis olabilir.

Arastirmanin bir diger sonucuna goére, 6grencinin okula yonelik tutumu hem disiik hem de ylksek
basarili grupta matematik performansinin anlamli yordayicisidir. Bu degisken, dislik basarili grupta
0grenci performansinin pozitif agiklayicisi olup .29’luk bir artisa neden olurken yiksek basarili grupta
Ogrenci performansinin negatif agiklayicisidir. Oysaki Borman ve Overman (2004) tarafindan yapilan ve
diistik sosyoekonomik diizeye ait ¢ocuklarin matematik basarisizliklarinin incelendigi ¢calismada, yiiksek
basarili 6grencilerin en 6nemli 6zellikleri arasinda okula karsi olumlu tutum siralanmistir. Bir baska
calismada da, dezavantajli ylksek basarili 6grencilerin, dislik basarilara gore okula karsi daha olumlu
bag kurduklari, okula daha ¢ok deger verdikleri vurgulanmaktadir (Gonzales & Padilla, 1997). Okula
yonelik olumlu tutumun basariyi etkilemedigini bildiren calismalara rastlanmakla birlikte (Adiglizel &
Karadas, 2013; Yavuz, 2015) alanyazinda genel egilim basariyi artirdigi yonindedir (Cheng & Chan, 2003;
Ford & Ill, 2008; Lamb & Fullarton, 2002; Malindi & Machenjedze, 2012; OECD, 2003; Tatar, 2006).
Esasen okulunu sevmeyen, okula gitmekten hoglanmayan, bir 6grencinin akademik basarisi ile okulunu
seven, okula gitmekten zevk alan, okulu dnemseyen bir 6grencinin akademik basarisinin ayni olmasi
beklenmez. Bu nedenle, arastirmada, sosyoekonomik olarak dezavantajli yiiksek basarili 6grencilerde bu
degiskenler arasinda ters yonli bir iliskiye rastlanmis olmasi oldukc¢a dikkat gekicidir. Clinki okula karsi
gelistirilen olumlu tutum, bir koruyucu faktordir (Maddox & Prinz, 2003) ve bu durum dezavantajli
Ogrenciler igin 6grenci-okul ve 6grenci-basari arasinda kopri vazifesi gormektedir (Ungar & Liebenberg,
2013). Bu nedenle, 6grencinin okula yonelik olumlu tutumu arttikga akademik yilmazlik dizeyinin
(Malindi & Machenjedze, 2012), akademik basarisinin (OECD, 2003) yikselecegi ve okul terkinin
azalacag (Orfield, 2004) belirtiimektedir. Bu durum ve arastirmanin bu sonucu dikkate alindiginda,
sosyoekonomik acidan dezavantajli yiksek basarili 6grencilerin okula yonelik tutum ve okula aidiyet
hissinden bagimsiz olarak yiiksek performans gosterebildikleri sdylenebilir.

Arastirmanin bir baska sonucuna gore, 6gretmen 6zellikleri hem disiik hem de yiiksek basarili grupta
anlamh yordayici degildir. Oysa PISA 2012 ulusal nihai raporunda 6gretmen o6zelliklerinin alt ve orta
yeterlik dizeyinde anlamli yordayici oldugu ve 6gretmen o6zelliklerindeki 1 birimlik artisin alt yeterlik
diizeyinde oOgrenci performansinda .17 birimlik distse, orta vyeterlik diizeyinde ise 06grenci
performansinda .10 birim artisa karsilik geldigi belirtilmistir. Her ne kadar iki arastirmada da 2012 PISA
verileri kullanilmis olsa da, bu arastirma sosyoekonomik olarak alt %33.00’lik dilimden basari
bakimindan alt ve st %33.00’lik bdlimde bulunan 6grenciler Gzerinde yapilmistir. Dolayisiyla, bu iki
arastirmanin calisma gruplarinin birbirinden farkli oldugu ve sonuglarda ortaya c¢ikan tutarsizliga bu
durumun yol agmis olabilecegi disliniilmektedir. Konuyla ilgili yapilan baska arastirmalarda 6grencilerin
akademik yilmazhk 6zelligi kazanmalarinda 6gretmen davraniglarinin énemli etkisi vurgulanmaktadir
(Benard, 1997). Disik ve ylksek gelirli 6grenciler arasindaki basari acgiginin bilyik olclide nitelikli
ogretmenler sayesinde kapandigi belirtilmektedir (Borman & Kimball, 2005; Diinya Bankasi, 2011).
Ancak, 6grenci basarisi lzerinde Ogretmenin etkisinin okuldan okula degisebildigi (Konstantopoulos,
2009) ve duslik sosyoekonomik statili 6grencilerin gittikleri okullarda 6grenci performansi lzerinde
o6gretmen etkisinin distiglu (Ferguson, 1998) bildirilmektedir. Bu durumun sebebi olarak da, distlk
sosyoekonomik statllli 6grencilerin daha dislk nitelik ve deneyime sahip 6gretmenlerin bulundugu
okullarda egitim alma olasiliginin yiiksek olmasi gosterilmektedir (Ferguson, 1998; Krei, 1998; Langford,
Loeb & Wyckoff, 2002). Bu sebepten arastirmanin bu sonucu, sosyoekonomik olarak dezavantajli
ogrencilerin egitim gordigl okullarda olumsuz aile ve gevre etkisine ragmen 06grenciyi koruyup,
yetistiren ve destek verebilecek 6zelliklere sahip 6gretmenlerin bulunmadigi seklinde yorumlanabilir. Ya
da 6grencilerde 6gretmenlerinin bu ozellikleri tasimadigina iliskin bir alginin oldugu distintilmektedir. Bu
olasilik ve arastirma sonucu géz online alindiginda, Tirkiye’de 6gretmen oOzelliklerinde olumlu yénde bir
degisim saglandiginda, dezavantajli sosyoekonomik yapisina ragmen yiiksek basari gosteren 6grencilerin
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matematik basarilarinin daha da yikselebilecegi, bu statlide olup dislk basarili olan 6grencilerde de
akademik yilmazhgin gelisebilecegi 6ngorilmektedir.

Arastirmanin sonuglari degerlendirilirken ¢alismanin bazi sinirhliklarinin oldugu unutulmamali ve bu
kapsamda bir degerlendirme yapilmalidir. Bu ¢alisma PISA 2012 verilerinde sosyoekonomik indeksine
gore en alt %33.00'lik dilimde yer alip matematik ortalama puan siralamasinda da en alt ve en (st
%33.00'luk dilimdeki Ogrenciler (zerinde yuratalmistir. Bu sebepten arastirmanin  Orneklem
blyuklGgina artirmak mimkin olmamistir. Bu durum, ¢alismanin temsil edilebilirligini etkilemis olabilir.
Ote yandan orneklem sayisi ¢ok biiyiik olmadigindan calismada vyalnizca siirekli puanlanabilen
degiskenlere yer verilmistir. Elbette matematik okuryazarligi ele alinan degiskenler disinda baska
faktorlerden de etkilenebilmektedir. Ancak, bu arastirmada 6grencilerin akademik yilmazligini ortaya
koyabilecek duyussal 6zelliklere odaklanilimistir.

Arastirmanin bu bélimiinde, sonuglara dayanarak bazi 6neriler gelistirilmistir:

1) Derse yonelik duyussal ozelliklerinin dezavantajli yliksek basarili 6grencilerin akademik basarisi
Uzerindeki etkisi goz 6nlne alindiginda, 6grencide 6z-denetimi gelistirecek, 6grencinin kendine olan
inancini, benlik saygisini artiracak ve derslere karsi olumlu tutum gelistirmesini saglayacak onleyici
rehberlik faaliyetlerinin son derece 6nemli oldugu séylenebilir.

2) Bireysel giliclendirmelerin disinda, 0Ogretmenden 0Ogrenciye gelen destegi artirmak ve
saglamlastirmak igin, 6gretmenlerin okullarda 6ne ¢ikan bilgi verici kimliginin yaninda 6grenciye
destek saglama, 6grencileriyle baghliga ve gilivene dayall iliskiler kurabilmesi saglayacak destek
programlari olusturulabilir.

3) Konuyla ilgili yeni yapilacak arastirmalarda, sosyoekonomik olarak dezavantajli yiiksek basarih
ogrencilerde okula karsi tutum ile akademik basari arasindaki negatif yonlu iliskinin sebepleri
arastirilabilir.
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