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Abstract
Discovering what determines students’ success in the Secondary Education Institutional
Exam is very important to parents and it is also critical for students, teachers, directors,
and researchers. Research was carried out by studying the related literature and structural
equation modeling techniques. A structural model was created that consisted of students’
mathematics and science scores used by the College of Science Schools in addition to fa-
mily income, attendance at private test preparatory courses, and parents’ educational levels.
'The study’s population consisted of 23,895 students who took the Secondary Education
Institutional Exam in Konya/Turkey. The study sample consisted of 310 randomly selec-
ted students from the study population. The results show that parents’ educational levels
have a direct effect, and that increased incomes due to both the father’s educational level

and a preparatory course attendance have indirect effects on mathematics-science scores.
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Following compulsory elementary education lasting eight years, abo-
ut 84% of students continue their education in high schools. Stu-
dents take the Secondary Education Institutional Exam (OKS) and
then attend various selective schools based on their exam scores. Stu-
dents who do not score high enough attend other high schools which
do not require any exam score and open to everyone. The Secon-
dary Education Institutional Exam has been very important for stu-
dents and their parents because students attending such open admis-
sion schools have little chance of passing the University Entrance
Exam which they take after finishing high schools. When the Secon-
dary Education Institutional Exam scores are computed, the num-
ber of correct and incorrect answers on each test is counted. One cor-
rect answer is canceled for every three incorrect answers. In this way,
for every subsection of the test, the candidates’ net scores are com-
puted. These net scores are made into two different standard scores
of mathematics-Turkish and mathematics-science scores, which are
computed by multiplying one standard point with three Turkish, four
standard point for mathematics, and four standard point for science
and social science net scores (Milli Egitim Bakanligi [MEB], 2008a).
After the last administration of the Secondary Education Instituti-
onal Exam in 2008, high-school attendance will be determined by a
three-stage exam of 6™, 7% and 8% graders that assesses the students’
academic success and social maturity.

Given these, Table 1, high schools accepting students based on the-
ir exam scores had a quota of 258,600 students in 2008. In total, the-
re were 1,175,574 students attending 8" grade; 527,346 took the Se-
condary Education Institutional Exam (Milli Egitim Bakanlig [MEB],
2008b). Around half (49%) of the students who

Table 1.
Enrollment for schools registering students based on exam scores, 2008-2009

School Quota of students
College of Science Schools 6,432
Anatolian High Schools 110,260
Schools of Social Sciences 960
Technical Education Schools for Boys 33,230
Technical Education Schools for Girls 19,550
Tourism and Commercial Educational Schools 25,410
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Teacher Training and Educational Schools 17,700
Religion Training Schools 18,030
Private Schools 11,230
Health Services Schools 15,888
Total 258,600

took the exam had an opportunity to attend selective high schools. Pa-
rents and students consider it very important to be among the 49%
accepted by selective high schools, mostly College of Science Schools
and Anatolian High Schools, which are more successful than the other
non-selective schools in preparing students for the University Entrance
Exam. Understanding the variables that affect students’ academic achi-
evement is critical. There has been much research on the correlation of
academic achievement and parenting styles, socio-economic status, te-
acher aids, types of schools, perception of personal control, efficiency of
principals, gender and locus of control (Attaway & Bray, 2004; Bain &
Boersma, 1983; Carpenter, 1985; Gentilucci, 2007; Gerber & Fin, 2001;
Goddard, Sweetland & Hoy, 2000; Kelly, 1993; Steinberg, Lamborn,
Darling, Mounts, & Dornbusch, 1994; Stipek, 1981). However, among
such variables supposed to affect academic achievement in Turkey, pa-
rents and students assume private exam preparation courses to be one
of the most supportive resources outside of the school in order to achi-
eve success in the exam.

Hence, while there were 433,847 students in 1,664 private test prepa-
ratory courses in 1997, according to data from the Turkish Ministry
of Education, there will be 1,071,827 students and 47,621 teachers in
3,896 private courses within the next 10 years (MEB, 2007). Research
has pointed out that students give priority to such private courses whi-
le studying for exams (Kelecioglu, 2002; Turan & Alaz, 2007) and that
students attending these private courses have a more positive attitude
than those who cannot attend (Karaer, 2007).

While the Turkish Ministry of Education abolishes the exam, they are
planning to carry out the Primary Education Program by adapting a
new secondary education school system to take over learning at school
and to decrease the tendency to use private courses. It has been thought
that private courses are one of the most important resources outside of
schools, and for that reason, it has been considered important to deter-
mine how effective such institutions in the achievement of students.
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Attending private courses is not the only variable that affects student
achievement. Results of other research have pointed out that the edu-
cational levels of parents affect the achievement level of students as
well. According to Yazici (2002), for instance, the more highly educated
the mother is, the more the child matures in school, starting from pre-
school. Much research states that students study efficiently if the mot-
her is well educated (e.g., Bilgin, 1990; Carneiro, 2008; Kotaman, 2008;
Yenilmez & Duman, 2008). The correlation between the father’s educa-
tion and the student’s academic achievement is also positive (Cabrera,
Shannon, & LeMonda, 2007; Kotaman, 2008; Smith, Atkins, & Con-
nell, 2003; Yazici, 2002). However, research results have some variance
across different cultures. For instance, according to research conducted
in Japan, highly educated mothers influence their daughters’ academic
achievement, but not their sons’ (Campell & Uto, 2002). The same rese-
arch has shown that educated fathers improve their children’s academic
achievement. In conclusion, the academic achievement of students who
have highly educated parents is higher than those who do not (Gross,
Mettelman, Dye, & Slagle, 2002).

Another variable affecting achievement on exams is family income. Re-
search by Carneiro (2008) and Yenilmez and Duman (2008) has poin-
ted out that the level of income has a positive effect on academic achi-
evement. However, according to Davis-Kean (2005), parental income
does not directly affect academic achievement, but affects the beliefs
and attitudes of the family.

When other variables in this study are taken together, academic achi-
evement is positively correlated. For instance, students from families
with low incomes and low levels of education have lower academic ac-

hievement (Bandura, Barbaranelli, Caprara, & Pastorelli, 1996).

Attendance in private exam preparation courses is an extra expenditu-
re for parents as well as children. According to the research carried out
by Carreiro (2008), one more year of education increases income by a
proportion of 7%. Thus, it can be supposed that children whose parents
have higher income because of their high educational levels attend pri-
vate courses more frequently than those with parents with lower edu-
cational level and income. However, in such occasions, we can conclu-
de that the significance of achievement in the OKS is naturally rela-
ted to the educational level of the family, in addition to the high inco-
me. Such conditions may cause to violate the equal opportunity in edu-
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cation. For that reason, it has been thought that research studying the
educational and income levels of the family, together with the position
of students attending private courses and Mathematics -Science points
of students, will be needed. In this study, to the intention is to determi-
ne the effect of the variables, if any, studied within the research, on the
mathematics—science points in the OKS. It has been assumed that re-
vealing predictors of student success in the Secondary Education Insti-
tutional Exam, which is very important to parents, will also be advanta-
geous for students, teachers, directors, and researchers. Hence, the rese-
arch on mathematics-science scores has been explored by studying the
related literature. _

Hypotheses

Figure 1 presents the model reflecting the related literature and rese-
arch that show the direct correlation between observed variables with
the mother’s educational level and attending private test preparatory co-

urses with mathematics-science scores.

AG
AE
t MF
BE
DG

Figure 1. The research model for studying direct and indirect correlations of observed variables
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Abbreviations:

AE: Mother’s education

BE: Father’s education

AG: Family income

DG: Attending private courses

MF: Mathematics-science score on the Secondary Education Institu-
tional Exam in 2008

According to the model, the hypotheses of the study are as follows.

1- Mother’s educational level has a direct effect on mathematics-

science scores.

2- Mother’s educational level has a positive effect on mathematics-

science scores by increasing family income.

3- Mother’s educationallevel has a positive effect on mathematics-
science scores by increasing both family income and course at-

tendance.

4-  Father’seducational level hasadirect influence on mathematics-

science scores.

5-  Father’s educational level has a positive effect on mathematics-
science scores by increasing family income.

6- Father’s educational level has a positive effect on mathematics-
science scores by increasing both family income and course at-

tendance.

Method
Population and sample

'The required sample size differs according to the purpose of the research
and current restrictive factors. One of these factors is the appointment
of the sample size according to the former stable sampling proportion
(Arikan, 2004). For this purpose, it was the intention that the universe
should reach 1% by taking into account the n/N proportion in the rese-
arch. In this research, 1% of the population is nearly 239 people. More
students were reached than this number in the research. The sample of
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the research consists of 310 students who were selected by simple ran-
dom sampling method. By means of the personal information form,
some information belonging to the students in the sample group was
obtained such as parents’education levels, family’s monthly income level
and the position of students attending the private test preparatory cour-
ses. Mathematics-science (IMF) and mathematics-Turkish (IMT') scores
from the Secondary Education Institutional Exam have been obtained
from schools and preparatory courses. Since there is a high correlation
of 97% between MT and MF scores, the MF scores, essential for the
College of Science Schools, have been used for the model in this study.

Analysis of the data

The structural equation model (SEM) is a widely used statistical appro-
ach. It is a combination of factor analysis and multiple regressions and
is used for testing models of correlations between implied and observed
variables (Byrne, 2001; Hair, Anderson, Tatham, & Black, 1998; Hoy-
le, 1995). The most basic characteristics of SEM are based on theory. Its
main aim is to state explicitly whether the correlation pattern previo-
usly identified is confirmed by the data (Yener, 2007). Thus, SEM has
been developed to make clear the variables that are the determinants of
mathematics-science scores, and the direct correlation of observed vari-
ables AE, BE, AG, DG, and MF from the related literature. Lisrel 8.51
and SPSS 14.0 were used to analyze the data.

Results

Demographic features of the students enrolled for the Secondary Edu-
cation Institutional Exam are shown in Table 2, including the research

sample.
Table 2.
Sample profile
Sample Characteristics N (number of persons) Percentage (%)
Mother’s education (AE)
Primary school 124 40.00
Secondary school 40 12.90
High school 64 20.64

Ly
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University (Assoc. and License

Degree) 70 22.58
Master’s of Arts and Doctoral 12 3.87

Father’s education (BE)

Primary school 63 20.32
Secondary school 38 12.25
High school 62 20.00
gr;;\;zs)ity (Assoc. and License 121 39.02
Master’s of Arts and Doctoral 26 8.38

Family income (AG)

0-400 NTL(New Turkish Lira*) 16 5.16

401-800 NTL 55 17.74
801-1200 NTL 78 25.16
1201-1600 NTL 53 17.09
1601- 2000 NTL 49 15.80
2001 NTL or more 59 19.03
Years of attending private test

prep courses (DG)

Never attendance 21 6.77

1 year 84 27.09
2 years 78 25.16
3 years 73 23.54
4 years or more 54 17.41

*1 NTL=$ 0.66

Evaluating the fit of the model

In this study, the second and third hypotheses, inconsistent with the
model, and have therefore been removed from the model. The gidapta—
tion value of the new model has been found to be: chi-square % = 9.35;
degrees of freedom df = 4; goodness of fit index (GFI) = 0.98; normed
fit index (NFI) = 0.97; and root mean square error of approximation

(RMSEA) = 0.090.

Also, with the value of RMSEA between 0.05 and 0.10 and XZ/ df =
2.33, the model is consistent with regard to the fit value (Cheng, 2001;
Kelloway, 1998; Pank, 1996).

Figure 2 shows that there are standardized parameter values among the

observed variables of AE, BE, AG, DG, and MF.
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~=-0.7€6

Chi-Square=9.35, df=4, P-value=0.05289%, RMSEA=0.090

Figure 2. Standardized parameter values about the model

'The highest parameter values are 0.61 for AG-DG, then 0.54 for AG-
DG, and then 0.49 for BE-AG. Such parameter values are important

for each variable, and the higher the parameter values, the greater the
correlation with each other.

In Figure 3, t-values among the variables are shown.

~S. 08

3.80

§.08

Chi-Square=9.35, df=4, P-value=0.05289, RMSE&=0.09(

Jau

Figure 3. Values of the variables
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To be acceptable for a correlation of 0.5, the critical t-value is 1.96
(Simgek, 2007). In this respect, it has been shown that correlations bet-
ween all the variables in Figure 3 are significant.

According to the model, AE has a direct positive effect on
mathematics-science scores (t = 3.80), supporting hypothesis 1. It
has been concluded that AE-AG does not increase MF scores, thus,
hypothesis 2 has been omitted from the model’s original plan. Simi-
larly, hypothesis 3 has been deleted and omitted from the model be-
cause AE does not affect mathematics-science scores by means of
AF-DG variables. BE affects MF scores by affecting directly (t =
4.76) income (t = 07.17) and attendance at private courses (t = 8.30).
In other words, the better educated the father, the higher the family
income will be, and so the greater the course attendance will be; that
is to say, mathematics-science scores will be higher. These results sup-
port hypotheses 4 and 6. However, hypothesis 5 has been deleted and
omitted from the model, as BE does not make mathematics-science

scores higher by affecting AG.

Discussion

This study shows that the educational levels of both parents are signi-
ficant for higher MF scores. These findings are similar to those of ot-
her studies (e.g., Bilgin, 1990; Carneiro, 2008; Kotaman, 2008; Yenil-
mez & Duman, 2008). While the present study shows the importan-
ce of educational level, it also highlights a vicious cycle of academic
under-achievement for students with uneducated parents. According to
the Turkish Statistics Organization-TUIK (Turkiye Istatistik Kurumu,
2008), 697,213 males and 730,787 females of 15 years of age and above
that make 1,428,000 people living in Konya which is the population of
the research. 636,522 (44.57%) people were educated at the primary le-
vel from the total population of 291,115 (20.39 %) males and 345,407
(24.18 %) females. This situation is not different in other parts of Tur-
key. According to the TUIK (2008), 34.34 % of people aged 15 years
and above are graduates of primary school. Especially, children in the
age of education of these people which are nearly half of the population
of Konya that make 1/3th of the population in Turkey make the most
disadvantaged group. However, one of the possible functions of society
is social action. In primitive societies, as children were educated by their
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parents, they had no choice but to follow the paternal profession. Mo-
reover, there were not many jobs and occupations furthering social evo-
lution. Social mobility has grown with industrial society (Fidan & Er-
den, 1998). Vertical social evolution is radical revolution. Education af-
fects the system of current classification in the society, and it also lessens
the distance between classes by affecting the speed of socio-economic
evolution (Tezcan, 1997). When education is assumed to be a means of
achieving social evolution, common exams can be an especially impor-
tant barrier to vertical social evolution for students whose parents are
poorly educated.

According to the results reported in this research, the rise in BE increa-
ses AG but AE does not affect AG, because mothers do not have a pro-
fessional job, although some of them are well educated. The correlation
between education and income has been especially supported by rese-
arch results. This research has pointed out that one more year of educa-
tion increases the employment ratio by 1% and increases income by 7%
(Carneiro, 2008). Education increases human productivity by creating
value for intelligence, just as investment in a new machine increases the

productivity of capital stock (Woodwall et al., 1994).

The other striking result of the study is that AG does not affect eit-
her AE-MF or BE-MF. In the literature, there exists a considerab-
le body of results showing that monthly income level of the family af-
fects students’ achievement levels positively (e.g., Caldos, 1995; Sirin,
2005; Uzun & Saglam, 2005; Yuksel & Sezgin, 2008). Other research
has shown the relationship between family’s income level and acade-
mic achievement while there are other results that show that this rela-
tionship is low or non-existent. For example, in the meta-analysis by
White (1982), in which 200 studies were evaluated, it was found out
that there was a very low relationship between income and academic
achievement. Although some research shows a relationship between
income and academic achievement, it can be stated that academic ac-
hievement increases in proportion to amount of income spent on edu-
cation and instruction in this context. For this purpose, it is thought to
be fundamental that other research that states the other variables bet-
ween monthly income and academic achievement in regard of researc-
hes which put forth the relationship between monthly incomes level of
the family and student’s academic achievement level directly. For ins-
tance, according to the results of this study, the higher the father’s edu-
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cation, the higher the income will be, and the longer attendance of co-
urses will be, resulting in a higher mathematics-science score. Accor-
ding to a report published by the United Nations Development Prog-
ram (Birlesmis Milletler Kalkinma Programi, 2008), children of pa-
rents from low income are faced with a striking inequality by reaching
education in Turkey. As education and health expenses create a third of
total expenditure of family members, this, as a result, prevents children
from families with low income from opportunities to be gained from
education. These expenses to schools and private test preparatory cour-
ses, which constitute half of the income level of family members, reach
a level that no-one can compensate these from six young people who-

se families live in great poverty.

In conclusion, this study has shown that the monthly income level of
the family played a role in the raise of students’ mathematics—scien-
ce scores. In this context, family’s income affects students’ examination

scores and causes other results.

Although there has been no research showing that course attendance
increases mathematics-science scores, research has indicated that stu-
dents emphasize the importance of private test preparatory courses in
studying for exams (Kelecioglu, 2002; Turan & Alaz, 2007) and also
that students attending such courses have a more positive attitude (Ka-
raer, 2007).

According to Article 8 in Law No. 1739 of the Turkish Ministry of
Education’s Basic Law, “women and men have equal opportunity in
education. Boarding-school fees, scholarships, credit, and other be-
nevolence can be enabled to make the poor but successful students
go on to higher education” (Resmi Gazete, 1973). The correlation
between attending courses and MF scores is considered a signifi-
cant barrier towards achieving this equal opportunity. The study pro-
ves that higher income increases course attendance, which also inc-
reases MFE scores. Because of this, there have been negative effects on
the academic achievement of the children of parents with low inco-
mes. AE and BE are important determining factors of MF scores. In
addition, the higher BE will be, the higher AG will be, and this inc-
reases the MF scores by mediating DG. In light of these research re-
sults, it is suggested that:
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1-

Programs of parental education should be organized at scho-
ols and at the Offices of Education because of the positive ef-
fect of parental education on the exam scores.

Special emphasis should be placed on educating mothers.

If private institutions are to continue to be influential, to en-
sure equality of opportunity in education, then additional co-
urses should be provided for students who are unable to afford
such institutions.
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