EFFECTS OF STUDENT AND SCHOOL RELATED FACTORS ON THE
MATHEMATICS ACHIEVEMENT IN TURKEY AT EIGHT GRADE LEVEL

A THESIS SUBMITTED TO
THE GRADUATE SCHOOL OF NATURAL AND APPLIED SCIENCES
OF
MIDDLE EAST TECHNICAL UNIVERSITY

BY

AYSEGUL ALTUN

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR
THE DEGREE OF MASTER OF SCIENCE
IN
SECONDARY SCIENCE AND MATHEMATICS EDUCATION

FEBRUARY 2007



Approval of the Graduate School of Natural and Applied Science

Prof. Dr. Canan Ozgen
Director

I certify that this thesis satisfies all the requirements as a thesis for the degree of
Master of Science.

Prof. Dr. Omer Geban
Head of Department

This is to certify that we have read this thesis and that in our opinion it is fully
adequate, in scope and quality, as a thesis for the degree of Master of Science.

Prof. Dr. Giray Berberoglu
Supervisor

Examining Committee Members

Prof. Dr. Omer Geban (METU,SSME)

Prof. Dr. Giray Berberoglu (METU, SSME)

Assoc. Prof. Dr. Aysun Umay (Hacettepe Unv.,ELE)
Assoc. Prof. Dr. Safure Bulut METU, SSME)

Assist. Prof. Dr. Yezdan Boz (METU, SSME)




I hereby declare that all information in this document has been obtained and
presented in accordance with academic rules and ethical conduct. I also declare
that, as required by these rules and conduct, I have fully cited and referenced
all material and results that are not original to this work.

Name, Last name: Aysegiil Altun

Signature:

iii



ABSTRACT

EFFECTS OF STUDENT AND SCHOOL RELATED FACTORS ON THE
MATHEMATICS ACHIEVEMENT IN TURKEY AT EIGHT GRADE LEVEL
Altun, Aysegiil

M.S., Department of Secondary Science and Mathematics Education

Supervisor: Prof. Dr. Giray BERBEROGLU

February 2007, 127 pages

The purpose of the study is to investigate how well the mathematics
achievement is explained by the students and school related factors. Also, to what
extent students and school related factors components are accounted for students’
mathematics achievement in answering reasoning level questions and basic
mathematical knowledge questions will be investigated. This study will basically
combine students’ questionnaires items with their mathematics achievement scores
obtained from mathematics achievement tests items.

According to content and cognitive domains three achievement tests were
prepared from TIMSS-2003 released mathematic items. Student questionnaire
consist of combination of items from TIMSS-2003 and TMSS-1999 student
questionnaires. The seventy six items selected from the students questionnaires were
analyzed using principle component factor analysis and ten interpretable dimensions
were found. Based on the result of the factor analysis, variables were generated by
selecting the observed variables with highest loadings. These variables were: socio-
economic status, perception of success, teacher centered activities, students centered
activities, out of school activities, out of school activities II, school climate, reason
for being successful in mathematics, homework and computer. The data which is
used in the study gathered from four socially and economically different schools in
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Ankara and the final sample of the study consisted of 426 elementary school
students. This data was analyzed by using regression analysis.

Regression analysis results indicated that socio-economic status was the
strongest factor explaining mathematics achievement. Other important variables were
the perception of success, use of computers and homework activities. Socio-
economic status and perception of success have positive relationships with
mathematics achievement, while homework and computer have negative
relationships. These four variables account for the 30.1 % of the variance in
mathematics achievement. Other variables did not significantly contribute to
mathematics achievement in the regression model. Students’ achievement in basic
mathematical knowledge was explained by the same variables which were socio-
economic status, perception of success, homework and computer in the same way.
However, achievement in reasoning level explained by socio- economic status,
perception of success and homework. The use of computer factor did not contribute

the achievement in reasoning level.

Keywords: Factors Affecting Mathematics Achievement, Regression Analysis,

TIMSS 2003
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TURKIYEDEKI SEKIZINCI SINIF OGRENCILERININ OGRENCI VE OKULA
BAGLI OZELLIKLERININ MATEMATIK BASARISI ILE ILISKiSi

Altun, Aysegiil

Yiiksek Lisans, Orta Ogretim Fen ve Matematik Alanlar1 Egitimi Boliimii

Tez Yoneticisi: Prof. Dr. Giray Berberoglu

Subat 2007, 127sayfa

Bu calismanin amaci matematik basarisinin okula bagli olan faktorler ve
Ogrenciye bagh faktorlerle ne sekilde aciklanabileceginin belirlenmesidir. Ayrica
okula bagl faktorler ve Ogrenciye bagh faktorlerin akil yiiriitme ve temel
matematiksel beceriler diizeylerindeki basarilari nasil etkiledigi de arastirilacaktir.
Bu calismada temelde 6grencilerin matematik basar testine verdikleri cevaplar ile
ogrenci anketine verdikleri cevaplar birlestirilecektir.

TIMSS 2003 Matematik Bagar1 Testi’nin yayinlanan sorular ile biligsel alan
ve konu alan1 temel alinarak 3 paralel form hazirlanmistir. Ogrenci anketi ise TIMSS
2003 Ogrenci Anketi ve TIMSS 1999 Ogrenci Anketindeki sorularin
birlestirilmesiyle olusturulmustur. Ogrenci anketinden secilen yetmis alt1 soru temel
bilesenler faktdr ¢oziimlenmesi kullanilarak analiz edildi ve sonugta on
yorumlanabilir boyut bulundu. En yiiksek yiiklii gozlenen degiskenler secilerek
faktorler olusturuldu. Bu faktorler sunlardir; sosyo-ekonomik durum, basari algisi,
ogrenci merkezli ve 6gretmen merkezli etkinlikler, okul dis1 etkinlikler I okul dig1
etkinlikler II, okul iklimi, matematikte basarili olma nedenleri, 6dev ve bilgisayar.

Bu calismada kullanilan veriler Ankara’daki dort sosyal ve ekonomik durumlari
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farkli okulda toplandi. Orneklem 426 ilkogretim 6grencisinden olusmaktadir. Veriler
regresyon analiziyle analiz edilmistir.

Regresyon analizinin sonucunda matematik basarisimi etkileyen en Onemli
faktor olarak sosyo-ekonomik durum bulundu. Matematik basarisini agiklayan diger
faktorler basar1 algisi, 6dev ve bilgisayar olarak bulundu. Soyo-ekonomik durum ile
basar algisinin matematik basarisina pozitif etkisi bulunurken 6dev ve bilgisayarin
negatif etkisi oldugu saptandi. Bu dort degisken matematik basarisindaki varyansin
% 30.1 ini agiklamaktadir. Diger faktorlerin regresyon modellerinde matematik
basarinsa etkisi bulunamamustir. Ogrencilerin temel matematiksel beceriler
diizeyindeki basarilar1 da sosyo-ekonomik durum, basar1 algisi, 6dev ve bilgisayar
faktorleriyle benzer sekilde aciklanmistir. Akil yiiriitme diizeyindeki matematik
basarisi ise sosyo-ekonomik durum, basar1 algis1 ve ddev faktorleriyle agiklanmistir.
Bilgisayarin akil yiiriitme diizeyindeki matematik basarisina bir  etkisi

bulunamamastir.

Anahtar Kelimeler: Matematik Basarisim Etkileyen Faktorler, TIMSS 2003,

Regresyon Analizi
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CHAPTER 1

INTRODUCTION

1.1 Mathematics Achievement

Intense global competition and the rapid technological change in output and
global markets require a country to have an educated and adoptable workforce.
Moreover, economic growth is related to human capital stock of country’s workforce
(Aksoy & Link, 2000). National policy leaders understand the importance of
students’ mathematics success for the growth of the economy (Wang, 2004).
Achievement in mathematics is considered a substantial element in decisions
concerning placement, selection, and admission in most educational system at all
levels (Birenbaum, Curtis, Tatsuoka, and Xin, 2005). Society expects learning to
result from education as an institution and from the school as an organization, but in
fact the results of education are achieved in classrooms where other influences on the
learning of the students and results of their education are found (Fisher & Webster,
2000). Education is a complex process with many variables interacting in a way that
affects learning actually take place (Papanastasiou, 2000b). Researchers concern the
factors that influence achievement by investigating how they affect the achievement.
So, lots of studies were conducted to find out influential factors of achievement and
their impacts on it. Students home background, parents educational level, home
possessions, students attitudes, self- beliefs, homework, instructional activities,
computers are some of the influential factors of the education and also mathematics
achievement.

Since students home background factors like parents’ educational level,
family type cultural resources and the society in which they live have impacts on the
students’ personnel growth and academic success (Wang, 2004). A number of
researches have been conducted on socio- economic status and its effect on

mathematics achievement. And positive impact of socio-economic status on
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students’ mathematics achievement has been found in many studies (Wobmann,
2005; Boss & Kuipier, 1999; Beaton & O’Dewyer, 2002; Wang, 2004; Tag, 2000;
Yayan & Berberoglu, 2004; Yang 2003).

Another important factor that affects the mathematics achievement is the
students’ perception of success. Perception of success factor in this study has some
components according to literature. One of them is the students’ perception of
academic failure. In their study Yayan & Berberoglu (2004) found it as to be the

most influential factor on mathematics achievement. Another component is the self-

concept, which is belief about having ability to do well in mathematics (House,2004;
Hommouri 2004; Wilkins, 2004; Tag, 2000; Greenwood, 1997) , has also positive
effect on mathematics achievement. And also there is a positive relationship between
attitude which defined liking and enjoying mathematics by Ma (1997) Webster and
Fisher (2000), Woébmann (2005), Papanastasiou E, (2002), and mathematics
achievement. Although the common belief is that there is a positive relationship
between attitude towards mathematics and achievement in mathematics
Papanastasiou could not find such a relationship in his both studies which conducted
2000a and another conducted 2002a. All of these variables which have different
names in the literature are taken under the perception of success variable in the study.

Homework is one of the most frequently used instruments by the teachers so
researchers also consider its affect on mathematics achievement. Jaan (2006) could
not find relationships between homework and mathematics achievement even he
found negative effects on TIMSS 2003 results. But frequency of homework has an
positive impact on mathematics achievement (Ma, 1997; Trautwein, Koller,Schmitz,
and Baumert, 2002; 2006; Revak, 1997; House, 2004). However, typical homework
assignments have no positive effect on mathematics achievement in the study
conducted by Trautwein et. al. (2002).

As a result of rapid growth of technology the numbers of computer users have
increased. And also it becomes to be an instrument for education both in school and
at home. Research results show that students mostly use computer for games and for
school they use it in word processing (Lewin, 2004 and Harris, 1999). Most frequent
use of communication and information technologies for mathematics lessons has
negative effect on students’ mathematics achievement. ( Pelgrum & Plomp, 2002;

Papanastasiou , 2002c).



Watching television, spending more time with their friends and engaging in
sports have negative effects on mathematics achievement (Yayan & Berberoglu,
2004,Wang, 2004; Birenbaum et. al, 2005). And also students’ carrier plans,
students’ characteristics, and school and region are significant predictors of the

mathematics achievement (Ma, 1997).

1.2 Trends in International Mathematics and Science Study (TIMSS)

Globalization of markets and factors such as knowledge exacerbate the
competition between countries who have enormous advantage in a faster paced world
economy and who are less well prepared. So, demand has emerged for the regular
monitoring of educational quality (Wagemaker, 2002). ‘Educational policy is
formulated and implemented at all level of the education system even where system-
level constrains such as centralized curriculum restrict what schools and teacher
might do. Discretion at the school and classroom levels always remains. How and on
what basis policy makers, administrators, and teachers make decisions in the
educational arena is at the heart of international comparative studies like TIMSS
(Wagemaker, 2002)’. TIMSS 2003 is the most in a very ambitious series of
international assessments conducted in nearly 50 countries to measure trends in
mathematics and science learning. By providing data about students achievement in
relation to different types of curricula, instructional practice and school environments
TIMSS aims to improve teaching and learning of mathematics and science (Mullis,
Martin, Gonzalez, & Chrostowski, 2004).

TIMSS is a project of The International Association for the Evaluation of
Educational Achievement (IEA) (Mullis, et. al., 2004). It is an independent
international organization founded in 1959 by a group of leading educational
researchers (Papanastasiou, 2000b). Conducted first 1995 and then 1999 in a regular
four year cycle of TIMSS provides countries with an unprecedented opportunity to
obtain comparative information about their students’ achievement in mathematics
and science (Mullis, et. al., 2004). More importantly TIMSS also collects a rich array
of contextual information about how mathematics and science study take places in
each country by asking students their teachers and their school principles to complete
questionnaires about the curriculum, schools, and instruction (Mullis, et. al., 2004).

And also this data gives policy makers, curriculum specialists and researchers a
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dynamic picture of implementation of educational policies and practices around the
world by providing an invaluable perspective (Mullis, et. al., 2004).

“The overall aim of TIMSS was to contribute to improvement of the teaching
and learning of mathematics and science in K-12 educational system around the
world. The intention was that policy makers, researcher, curriculum developers and
educators at all levels could use TIMSS data and findings to learn about the kinds of
curriculum and instructional practices that is associated with highest level of
achievement. In other words, educators from different national and cultural
background could use the result of the study as a kind of mirror in which to study
themselves, but not in isolation instead. TIMSS provided a unique opportunity for
them to view themselves in the rich context provided by the participation of the

many other countries (Robitaille & Beaton, 2002)’.

1.3 Aim of the Study

In TIMSS 1999 Turkey’s achievement was quite low. According to results of
Turkey’s TIMSS 1999 National Reports following results were found. Turkey scored
31 out of 38 countries in mathematics. Only 1% of the Turkish students could
arrange given data, made generalization and explained non routine problem solving
strategies. 7 % of the Turkish students could apply their knowledge and
understandings in relatively complex situations, 27 % of the students could apply
their knowledge to simple and routine situations and lastly 65 % of the students
could make simple calculations with numbers. One of the most influential factors
that affect mathematics achievement is perception of failure in the report. Students
feelings about their incompetence in mathematics and also beliefs about mathematics
is not an easy subject decrease mathematics achievement. Another important finding
is that there is a positive relationship between socio-economic status and
mathematics achievement. One of the interesting finding is that there is a negative
relationship between students centered activities and mathematics achievement.
Increase in out of school activities decreases mathematics achievement. If the
students are more quite and obedient, they are less successful in mathematics.
Increase of socio-economic status, teacher centered activities, and importance given
to mathematics positively affect perception of success. When frequency of teacher
centered activities and importance given to mathematics increases, students
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perception of failure decreases for students with high socio-economic status. Increase
of socio-economic status weakly increases the importance given to mathematics. In
addition increase of frequency of teacher centered activities increases the importance
given to mathematics. In contrast student centered activities and out of school
activities have negative relationships with importance given to mathematics. But
classroom climate do not have an effect on the importance given to mathematics.
Turkey did not participate in the TIMSS 2003 study. Thus, Turkey missed the
opportunity to pursue the trend information about student process in science and
mathematics achievement. For this reason, in this study it is aimed to conduct a pilot
study to administer the TIMSS achievement test questions and student questionnaire
at various schools. Based on the mathematics achievement test questions, and student
questionnaire of the TIMSS 1999 and TIMSS 2003 studies, data were collected at
361 8" graders and 61 7% graders to study the important factors on mathematics

achievement of the students.

1.4 Problem of the Study

Previously conducted studies with TIMSS data achievement explained
various factors. Some of these are: Perception of success (Yayan & Berberoglu,
2004; Hommouri, 2004; House, 2006), students centered instructional activities
(Yayan & Berberoglu, 2004), teacher centered instructional activities(Yayan &
Berberoglu, 2004), out of school activities(Wang, 2004), socio economics status
(Boss & Kuiper, 1999; Papanastasiou 2002b; Yang, 2003; Marks, 2006), school
climate (Boss & Kuiper, 1999), computer (Pelgrum & Plomp, 2002), reasons for
mathematics success (Kifer, 2002), and homework (Jaan, 2006).

In this study all of these variables are used to explain mathematics
achievement. So the research question of the study is “What proportion of variance in
mathematics achievement is explained by student and school related factors?’

Different from other studies achievement was taken in two dimensions which

were reasoning vs. basic mathematical knowledge in the present study.

1.5 Significance of the Study
Education is an important matter for a country’s development. In schools

children tried to be prepared for their future lives to be given basic knowledge and
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skills they will be need in their lives and professional carriers. Mathematics is the
one of the major subjects for students’ personnel and professional development.
Most people are aware of this but most of them also believe that mathematics can be
accomplished by high ability pupils. In Turkey mathematics achievement is quite
low as an evidence by the TIMSS. This study is a replica of the similar studies. In the
situation of the result of this study is parallel to the result of the previous studies a

new evidence for previously conducted suggestion will be acquired.

1.6 Definition of Important Terms
The description of variables included in the study is given as fallows;

1. Perception of success (PERSUC): Perception of success can be regarded as
students’ perception of difficulty level (Yayan, 2003). Students belief to his
or her ability in doing well, which named self beliefs by House (2004) and
also named mathematical self concept by Wilkins (2004) in mathematics and
Papanastasiou, (2002c) and Hommouri (2004) defined liking and enjoying
mathematics as a mathematics attitudes. Hommouri (2004) also defined
perception of difficulty level as confidance in mathematics. In the literature
there are different alternatives to name observed variables of perception of
success. There are 16 observed variables which are: a) I am usually
successful in mathematics , b) How much do you like mathematics, c)
Nobody can be good in every subject and, d) I am just not talented in
mathematics, e) I enjoy learning mathematics, f) I am usually good at
mathematics, g)I enjoy learning mathematics, h) I would like to mathematics
much more if it were not so difficult, i) I learn things quickly in mathematics,
j) Mathematics is an easy subject, k)Mathematics is boring, I)Mathematics is
more difficult for me than from many of my classmates, m) Mathematics is
not one of my strengths, n) I would like a job that involved using
mathematics, p)Sometimes, r) when I do not understand a new topic in
mathematics initially, s) I know that I will never really understand it, t) I
would like to take more mathematics in school.

2. Students centered activities (STUACT): This variable is defined by 14
observed variables in the study which reflects students’ perception of a more

student oriented instructional activities used in mathematics classroom.
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(Yayan, 2003). These observed variables are: a) We have a quiz or test, b)
we work from worksheets or test book our own when we begin a new topic
in mathematics, c) we begin by working together in pairs or small groups on
problem or projects, d) we work on mathematics projects, ) when we begin
a new topic in mathematics, f) we begin by discussing problem related to
daily life, g) we work together in pairs or small group, h) we use a
calculator, i) we use computer, j) the teacher uses overhead, k) we use event
from daily life while solving problems in mathematics, 1) when we begin a
new topic in mathematics, m) we begin by having the teacher ask what we
know related to new topic, n) we work problems own our own, p) when we
begin a new topic in mathematics, r) we begin by trying to solve an example
about new topic.

Teacher centered activities (TEACACT): This variable is defined by 8
observed variables in the study which reflects students’ perception of a more
teacher oriented instructional activities used in mathematics classrooms
(Yayan, 2003). These observed variables are: a) We listen to teacher give a
lecture-style presentation, b) we copy notes from the board, c) the teacher
show us how to do mathematics problems, d) the teacher uses board, e) the
teacher checks our homework, f) the teacher gives us homework, g) when we
begin a new topic in mathematics, h) we begin by having the teachers
explain the rules and the definitions, i) in a mathematics lessons students do
exactly what their teachers say.

Out of School Activities (OUTOFSCH) : Students spends time to do lots of
activities such as watching television, playing sports, playing computer
games and, playing or talking with friends outside of school.

Socio-economic status (SES): This variable defined mostly by the education
level of parents and home possessions from student background data such as
books at home for both individual and school level (Yang, 2003). In the
study this variable is measured by these observed variables: a) How far in
school did your mother go? b) How far in school did your father go? c) I use
a computer at home, d) About how many books are there in your home? e)
How far in school do you expect to go? f) Do you have study desk/ table for

your use at your home? g) And Doing jobs at home.
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6.

10.

11.

Out of school activities II (OUTOFSCH II): a) Students time spent go to
museum or art exhibition, b) join a concert, ¢) go to theatre, and d) go to
cinema are defined as out of school activities in the study.

School climate (BULLYING): This variable measured by the observed
variables are: a) In school something of mine was stolen last month, b) in
school, I think other students hurt me, c) in school, last month, some of my
friends miss the lessons, d) in school, last month some of my friends things
was stolen, e) in schools, last month other students hurt some of my friends,
in school, f) I was hit or hurt by other student(s)(e.g. shoving, hitting,
kicking) last month, g) in school last month, I was made fun or called names,
h) in school last month, I was left out of activities by other students’ in the
study.

Computer (COMPUTER): Students use computers because of lots of reasons
especially for their leisure time activities and study for school. In the study
this variable is defined by observed variables which are: a) I look up ideas
and information for mathematics with a computer, b) I look up ideas and
information for science with a computer, c) I process and analyze data.
Reason for mathematics success (SUCCESS): There are lots of reasons about
why a student needs to be successful in mathematics. In the study this
variable is measured by a) I need to be successful in mathematics to get the
job I want, b) I need to be successful in mathematics to make my family
happy, c) I need to be successful in mathematics to get in to the university or
secondary school of my choice, d) I need to be successful in mathematics to
make me happy.

Homework (HOMEWORK): This variable is defined by three observed
variables which are: a) We check each other’s homework, b) we discuss our
completed homework, c) we review our homework.

Observed variables: Observed variables are the variables which are directly

measurable or observable (Schumacker & Lomax, 1996, p.77).



CHAPTER 2

LITERATURE REVIEW

Mathematics achievement could be attributed to complex and dynamic
interaction among cognitive, affective and motivational variables such as students’
ability, attitudes and perceptions, socio economic variables, parent and peer
influences, school related variables, and so on (Hammouri, 2004). Thus,
understanding the role of such variables in mathematics achievement has attracted
serious attention in recent years (Hammouri, 2004). In this chapter studies conducted
about some of variables which influence mathematics achievement and investigated

in the present study was introduced.

2.1 Socio Economic Status

More attention is being given to education, because education is the key
element for stable and prosperous future (Ma, 1997). Also one of the influencing
factors in education is the socio-economic status. The role of socio economic status
(SES) in determining student’s school performance has always been an area of
considerable attention in the sociology of education (Yang, 2003). Characteristics of
student, family, school and region which have important influence on academic
achievement have been identified in the research literature (Ma, 1997).

Family background factors such as presence of study aids at home and
students’ allocation of extra curricular time are connected closely with at-home
behaviors that encourage learning and schooling (Wang, 2004). When parents
participate in decision making e.g. development, implementation of certain
educational programs and strategies for reinforcement at home, they are more
motivated to cooperate with school and pay attention to their child’s academic

progress; so, these strategies in turn lead to improve achievement (Wang, 2004).
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It should be noted that information about parents’ education, occupation, and
income obtained from young children is often unreliable (Yang, 2003). Thus,
alternative SES measures are required. A set of possession variables from students’
background data, such as books at home, house, car, dishwasher, and the like apply
to measure at both individual and school level (Yang, 2003).

Waobmann (2005) reported that as a result of detailed descriptive statistics and
discussion on the data on students and family background; all East Asian countries
students, who have more favorable family background, perform consistently better in
all countries. Family background were measured by the highest level of education
achieved by parents and number of books in the students’ home. The explanatory
power of the family background regression (the R?) ranges from 10.2 % to 16.9% in
these countries (without considering the variation explained by the imputation
controls).

And also Boss & Kuiper (1999) have found that home educational
background which measured by number of books at home and parent’s educational
level have significant direct effect on mathematics achievement. Greenwood (1997)
investigated the influence of different student characteristics (including self-efficacy,
attitudes, and perceptions of the importance of mathematics) on achievement in
mathematics. Home background variables were also investigated. The technique of
Partial Least Squares Path Analysis was used to analyze the data from the Australian
Population 2 (thirteen year olds), collected during the Third International
Mathematics and Science Study. Self-efficacy and home background were found to
have the greatest influence on mathematics achievement. The model shows that
students coming from a more economically and educationally advantaged
background are more likely to do better in mathematics.

Using a structural equation model Papanastasiou (2002b) explored how
mathematics outcomes are stimulated by predictors related to family and schools.
Higher grade of population 2 data from TIMSS were used in the study. The strongest
direct influence on attitudes towards mathematics was teaching, and it was followed
by reinforcement of the students from their near surroundings. The weakest effect
was exerted by the educational background of the family. The strongest direct effect
on students’ belief about mathematics was exerted by the reinforcement given by

mothers, and friends, and it was followed by the educational background of the
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family. The climate of the school is most directly influenced by SES followed by
educational background. Educational background and students reinforcements of the
family define a second order factor structure which includes endogenous predictors,
SES of the family, students’ attitudes toward mathematics, belief regarding success
in mathematics, the kind of teaching and school climate. These results indicate that
the problem of mathematics achievement is multidimensional.

Similarly, Yang (2003) applying two level structural equation modeling
techniques examined the dimensionality of socio-economic status (SES) and its
relationship with mathematics and science performance at student and school levels.
Data have drawn from 17 countries in the Third International Mathematics and
Science Study (TIMSS). The number of books at home and father’s education level
were selected to measure SES. A general capita dimension and cultural capita
dimension were identified at the student level for most of the countries. At the school
level a general socio-demographic factor, along with a cultural environment factor in
a few countries, accounts for the covariance of the school level means of the SES
indicators. In almost all countries the number of books at home variable is highly
related to the cultural capital factor and other cultural indicators has also sizeable
factor loadings on the cultural capital factors. But these cultural indicators relate
lowly to the general economic capital factor. The cultural resource factor has great
influence on Math/Science Achievement at both student and school levels. On
average it explains over 35% of the differences in school. Social background which
reflects community socio-demographic characteristics is highly related to
Math/Science achievement but this varies across the countries. The general socio-
demographic characteristics of the community have less affect but the cultural
resources and climate at school have great importance on school Math/Science
achievement in the countries where it is possible to identify the cultural capital
dimension of the community.

Ma (1997) using the high school senior students’ data which were collected
during the 1988-1989 school year in the Dominic Republic examined given the
hierarchical, sociological context the relationship between mathematics achievement
to characteristic of student, family, school and region. Multiple regression model was
used to examine the data. Independent variables were classified into different sets:

the set of students characteristics including gender, age, and the number of brothers
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and sisters; the set of parental education level, including father’s and mother’s
educational levels; the set of school type; the type of school characteristics, including
frequency of homework, daily time for homework and provision of textbook; the set
of attitude towards mathematics; the set of desire for future carrier; the set of
geographic characteristics. This study showed that mother’s education level was not
statistically significant in explaining students’ mathematics achievement but in
contrast father’s educational level accounted for a significant amount of variance.
Students’ career plans were the only non-significant predictor in the study. But the
set of students’ characteristics did continue to be the most important predictor set for
mathematics achievement. School and region also seem to have important functions
in the hierarchical sociological context, being significant predictors for mathematics
achievement. Lastly, students having fewer sisters and brothers had better
mathematic achievement.

Marks (2006) cross nationally compared the effects of family size and family
type on student achievement and he examined the extent that these effects can be
accounted for by socio economic background, resource in the home and school
factors. The data is from OECD 2000 Program for International, Student Assessment
(PISA) study that examined students’ achievement in reading, mathematics and
science across 32 countries. Achievement is the independent variable and the effects
of family type and family size are regression coefficients. The number of siblings has
negative and significant effects on mathematics achievements. The influence of the
material and social resources on the effects of family size is not closely associated.
But students’ distribution across schools and students’ academic location within
schools produce decline on achievement. Tracked school systems decrease students’
academic achievement. Students who live with both parents are more successful than
students from single parent, reconstituted or other type of families and socio
economic background’s effect on achievement have less impact on students who
lives both parents. But additional resources have substantial effect on single parent
family students’ achievement. Differences in wealth and educational resources have
more impact on single parent family student’s lower score than socio-economic
status. Lower scored students who have single parents more affected from material
factors than students who have reconstituted family. The effect of single parent

families was weak after controlling socio-economic status and resources. The effect
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of reconstituted family especially in countries with track school system sensationally
reduced in controlling by academic location.

Schiller, Khmelkov and Wang (2002) examined ‘How the effect of two social
background indicators — parents’ education and family structure- are associated with
nation levels of economic development on mathematics achievement.” To do this
ordinary least square (OLS) regression models were used for the same independent
and control variables for each nations and hierarchal linear modeling (HLM) were
conducted to estimate interaction effects between individual levels and nation level
factors. The final sample used in this analysis was 219,402 students, with an average
of 6,453 per nations. Researchers focus on the analysis of the international variation
in the relationship between mathematics achievement and adolescents’ social
background which are related to nation levels of economic development. The
measure of economic development was the per capita gross domestic product (GDP)
1998 CD-ROM published by the World Bank. Although same nations have similar
economic development they vary demographically, culturally and politically which
also affects the relationship between adolescents’ social background and academic
achievement. To partially control these differences in HLM a classification schema
was developed. The schema was FEuropean, Scandinavian, Immigrant,
Mediterranean, Baltic/Central European Eastern European, Industrialized Asian
Pacific, Non-industrialized Southern Asian Pacific. Mathematic achievement was the
dependent variable, family structure (based on adolescents reports of the adults living
in their household), and parents’ education were independent variables. Adolescents’
academic ability reflected in their relative educational progress, orientation toward
schooling and mathematics, students’ attitudes towards mathematics which based on
their reports of the number of hours they spent each day outside of the school and
how much they like the subject and gender taken as control variables to reduce the
unexplained variation in mathematics test scores. Two sets of analysis were
conducted. Using the same OLS regression model separately for each of the 34
nations, the effects of parents’ education and family structure differences across
nations was explored in the first set of analysis and using HLM differences in the
coefficients for these family background variables was modeled statistically. Parents’
education and living in traditional families were positively related to mathematics

achievement in these 34 nations participating TIMSS. However, between national
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level of economic developments and parents’ education levels’ effect on
mathematics achievement have no discernable pattern across nations. But in contrast,
the effect of family structure was significantly stronger in nations with higher GDPs
according to both OLS regression analysis and HML results. Living in a
nontraditional family, regardless of the type, was more disadvantageous in more
affluent countries.

Beaton and O’Dewyer (2002) tried to explore the ways in which students
were grouped into classrooms in the countries that participating in TIMSS 1999. And
also variance components and SES indicators were investigated in the study. The
data analysis for this research was involved in partitioning the eight graders
mathematics achievement variance using three different models:

* an unconditional model that uses no information except the first
mathematics plausible value and the identification of a students’ school and
classroom;

* a model that partitions the unconditional variance components into

components associated with commonly used SES variables;

* an expanded model that partitions the unconditional variance further using

SES data, information about academic press, attitudes towards mathematics

learning, and classroom climate.

The variables used in this model displayed in four categories:

» SES indicators (parents education, presence of parents in the home,

possession in the home, number of books in the home, number of people
living in the home, and out of school work time)

* Academic Pressure Indicators (maternal pressure, self pressure, pear

pressure)

* Students Attitudes Towards Mathematics Learning Indicators (liking for
mathematics, perceived importance of mathematics)

» Mathematics Classroom Climate Indicators (mathematics classroom
climate).

The HLM software of Bryk, Raudenbush, and Congdom (1992) were used in
analyzing data. In all 41 countries the correlation between standard deviations and
means is 0. 71. This means that there were quite a few students who did not perform

well on TIMSS mathematics achievement test in high scoring countries. The small
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standard deviations for low scoring countries mean that the test was too difficult even
for better students and was not an optimum measuring instrument for them. The
unconditional among school variance is very small in Sweden (1.49 percent) and it
indicates the average mathematics scores are about the same in the various schools in
the country and they are highest in Hong Kong (39.69 percent). The unconditional
between classroom variance is amazingly small in Korea (0.23 percent) indicating
conscious effort to equalize the performance of the classrooms; and the largest are in
the United States (36.25 percent). Unlike this the only country that has within
classroom variance below the 50 percent is United States which means that the more
homogenous the students in the classrooms. In Korea, Cyprus, and Slovenia this
variance is above the 90 percents. In TIMSS countries, the correlation between the
mean mathematics score and average tracking index, which shows how students
within a school actually distributed, is less then 0.10 but this small correlation does
not support tracking actually hurts the low performing students in addition it doesn’t
suggest tracking really to help these students. Total school variance in mathematics
performance with SES is less then 0.10 in the Korea, Slovak Republic, Cyprus, and
Canada and the association is higher in United States (35 percent), Chez Republic
(28 percent), Hong Kong (25 percent) trailing somewhat is behind. Despite of SES
indicators to some degree with the among-school variance in all countries, the range
of associated variance is startling. Slovak Republic has the lowest percent of the
mathematics variance associated with SES, in contrast Czech Republic has the
highest with over 0.99 percent. But, in both countries the amount of among school
variance was small, so the 99 percent is a large part of a very small variance. The
percentage of the between classroom variance associated with SES ranges from in
Latvia with O percent and over 60 percent in United States and Cyprus. The high
percentages indicate that even within schools, mathematics classrooms are somewhat
homogenous in terms of SES. And lastly, all in all, the SES indicators do not explain
much of the within classroom variance. But it explains 75% of the among school
variance.

Wang (2004) using Third International Mathematics and Science Study
TIMSS 1999 data compares students from Hong Kong with students from US on the
mathematics achievement and on a series of family background factors. Three kinds

of analysis were used in the study. First independent t test in SPSS was performed to
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compare Hong Kong and US difference in mathematics, as well as in the family
background indicators. Second, multiple regression analyses were conducted to
determine these family background indicators and mathematics achievement both for
Hong Kong and US. And lastly, multiple regression post hoc analyses were
performed to determine whether these variables are related to Hong Kong and US
mathematics achievement in the same way. Although Hong Kong and US students
had equal number of advantages in home environmental factors, Hong Kong seventh
and eight grade students score significantly higher than US seventh and eight grade
students in mathematics achievement. The results of regression analysis show that
family background indicators are significantly related to mathematics achievement
for both Hong Kong and US students. Home environment factors showed similar
patterns of relationships for both countries. Higher expectation of mothers from the
students to do well in school and to go into high- achieving classes, strong presence
of study aids, more books at home, and living with their birth parents did benefit the
mathematics achievement of students regardless of the country. Living with grand
parents has negative effect on achievement for US students but not for Hong Kong
students. High parental education was important as a factor for US but not for Hong
Kong students’ success in mathematics.

Webster and Fisher (2000) examined student achievement in mathematics and
science in rural and urban schools in Australia. The degree of equality of opportunity
for students in rural schools was assessed by multi level modeling. TIMSS data were
used for the analysis. Bivariate relation between school location and the composite
variables used in the analysis and the values and statistical significant were reported.
LISREL was used to examine the causal interdependency between the variables of
interest in this evaluation. The results indicate that students in rural schools have
statistically significant difference in achievement to those students in urban schools.
However, multilevel analysis results show that there is no negative and strong effect
of the availability of resources in schools on student achievement in mathematics and

science, regardless of location.

2.2 Perception of Success
Because of the middle grade students’ completion and negotiation of future

trajectories a serious examination of factors affecting mathematics achievement is
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critical in these years (Hammouri, 2004). So many studies were conducted about
students’ perception of success and failure and their effect on mathematics
achievement.

Positive relationship between mathematics achievement and attitude towards
mathematics was found by Ma (1997), Boss and Kuiper (1999), Papanastasiou,
(2002¢), Wobmann (2005). In addition Greenwood (1997) found that students with
more positive attitudes towards mathematics are more likely to have higher self-
efficacy and perform better in mathematics than students with negative attitudes and
lower self-efficacy. But no significant direct relationship was found between attitude
and mathematics achievement.

Perception of failure in mathematics was found the most important latent
variable in predicting Turkish students mathematics achievement in the study which
conducted by Yayan and Berbroglu (2004).

In their studies Webster and Fisher (2000) found strong significant effect of
attitude on mathematics achievement. They also concluded that students’ career
aspiration has significant and positive effect on mathematics achievement. However,
Papanastasiou (2002b) explored predictors of mathematics outcomes’ focusing on
variables that are related to school, family and students. Using higher grade of
population 2 data from TIMSS-1999 he conducted another research in 2000a to find
out predictors of attitudes and beliefs related to school and family. So he examined
the predictors of mathematics outcomes focusing on attitudes and beliefs by using
TIMSS- 95 data. The relationship between mathematics achievement and attitudes
was not found.

By conducting multiple regression analysis, relationship between
mathematics belief and mathematics achievement of students in the United States
and those in Japan was examined by House (2006). Data used in the study was taken
from Third International Mathematics and science study (TIMSS) population I
International Samples. Natural talent, good luck, hard work studying at home
memorization of textbook or notes assessed the attitudes towards the school
achievement. Students response ‘I enjoy learning mathematics’, ‘mathematics is
boring’, and ‘mathematics is an easy subject’ assessed the attitude towards
mathematics. Students who attributed success in mathematics at school, to hard work

and studying at home were more likely to have got higher mathematics test scores
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than those students do not indicate that beliefs. In both countries students who
showed low mathematics test scores tended to indicate that mathematics was boring
and they attributed success in mathematics at school to natural talent. And also,
similar results were found about students’ belief in the studies conducted by Kifer
(2002) and by Hommouri (2004). And also House (2006) found that students in
Japan who earned high test score tended to attribute success in mathematics at school
to memorize the textbook or notes. In contrast students in United States who attribute
success in mathematics at school to memorize the textbook or notes indicates low
mathematics achievement

Marsh, Trautwein, Liidtke, Koller, and Baumert (2005) conducted two studies
in Germany and tried to find out relations among academic self concept, academic
interest and mathematics academic achievement. They found positive effect of these
variables on mathematics achievement. Similar findings were found in the study
which conducted by Wilkins (2004) to investigate mathematic and science self
concept from international perspective using 41 countries’ TIMSS data at students
level and nations level. ‘I usually do well in mathematics’ and ‘I usually do well in
science’ were taken as mathematics self concepts and science self concepts. Different
from the previous mentioned research by using country level aggregates of self
concept and achievement, Wilkins (2004) found negative and statistically significant
correlation for both mathematics and science.

Similar to pervious research, Tag (2000) investigated reciprocal relationship
between attitudes towards mathematics and mathematics achievement. The subject of
the study consists of 951 9" grade students in private and Anatolian Lycee in
Ankara-Turkey in the 1999-2000 academic year. Eleven scales were formed to
measure latent variable. The result of this study shows that a causal model exists for
attitude towards mathematics and (ATM) and achievement in mathematics (AIM).
Father and teacher have positive direct effect on both AIM and ATM. Reciprocal
relationship was found between ATM and AIM. Mother effect on ATM is negative
but, it has positive effect on AIM. Six of the seven variables, success attribution in
mathematics, confidence in learning mathematics, mathematics anxiety, effectance
motivation, usefulness of mathematics, and importance of mathematics, were
positively and significantly loaded ATM. More confident students are associated

with more positive attitudes toward mathematics and more positive attitudes toward
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mathematics are associated with higher achievement in mathematics. More students
believed mathematics is useful in relationship to their future education and vacation
is associated with more positive attitudes toward mathematics and more positive
attitudes toward mathematics associated with higher achievement in mathematics.
Low mathematics anxiety contributes positive attitudes toward mathematics and
positive attitude towards mathematics is associated with higher mathematics
achievement. Students’ attributes to their success to their ability and failure to effort
and luck are associated with the more positive attitudes toward mathematics and
positive attitude towards mathematics is associated with higher mathematics
achievement. The more students are aware of the importance of mathematics
associated with higher achievement in mathematics. The more students involved in
mathematics and enjoy with mathematics is associated with the more positive
attitudes toward mathematics and positive attitude towards mathematics is associated
with higher mathematics achievement. Students believe that mathematics is an area
of boys dominated. They developed negative attitudes toward mathematics and being
more successful.

Kifer (2002) reported students views of various aspects of mathematics and
science and mathematics and science learning. The results gathered by using
questionnaires TIMSS-99. Self reports of the participants and difference between
educational systems and also comparison between Grade 8 and Grade 4 for
Population 3 mathematics and physic students have been done. In general students
from Grade 8 and Grade 4 say that they like mathematics and science and enjoy
learning it, and also they do not think either mathematics or science is boring but
more than half of the responses believe learning mathematics and science is not easy.
And the similar results were found for Population 3. But there is a substantial
difference between educational systems; students in some systems give more positive
responses than students in other systems. Confounded with geographic difference,
highest scoring systems in TIMSS in terms of cognitive achievement such as The
Czech Republic, Hong Kong, Japan, Korea, and Singapore have the most negative
effects in terms of students perceiving themselves as doing well. Students all level
believe that every one wants them to do well regardless of what activity they are

pursuing. Reasons for doing well vary substantially across systems and questions.
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Systems with highest cognitive score students are more likely to want to do well to
get into a preferred school than other reasons.

Finally, Hammouri (2004) examined the significance student-level factors
that influence the mathematics achievement. The factors - students’ educational
aspiration; confidence in ability attitude towards mathematics; self-, mothers’ and
friends’ perception of mathematics importance; and success attribution to luck and to
hard work- are those that have a direct and/or in direct effect on 8th grade students’
achievement in mathematics in Jordan. The participants were 13 year old Jordanian
8th graders participated in the Third International Mathematics and Science Study
(TIMSS) (population two) in 1999. He estimated latent variables with structural
equation model. Mother’s perception of mathematics importance, friends’ perception
of mathematics importance, self-perception of mathematics achievement, success
attribution to hard work, success attribution to luck, educational aspiration,
confidence in mathematics ability, attitude towards mathematics, and mathematic
achievement were used as variables. The direct and total effects of each of the latent
variables were then estimated using the LISREL program. Thus a model was
estimated for mathematics achievement. He hypnotized that; only success attribution
to luck has direct negative effect on mathematics achievement and other factors had
direct positive effects. He found significant positive direct and total effects of: a)
mothers perception of importance on mathematics achievement, attitude towards
mathematics, self perception of mathematics, confidence in ability and educational
aspiration; b) success attribution to hard work on mathematics achievement, attitude
toward mathematics, educational aspiration, and self- and friends’ perception of
mathematics importance; c) attitude towards mathematics on mathematics
achievement and self perception of mathematics importance; d) confidence in
mathematics ability on mathematics achievement, attitude towards mathematics,
educational aspiration and self- perception of mathematics importance; e)
educational aspiration on mathematics achievement and attitude towards
mathematics; self perception of mathematics importance on mathematics
achievement; f) friends’ perception of mathematics importance on attitude towards
mathematics, educational aspiration and self perception of mathematics importance.

He also found significant negative direct and total effects of success attribution to
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luck on mathematics achievement and confidence in ability; and also friends’

perception of mathematics importance on mathematics achievement.

2.3 Homework

It is overall belief that homework facilitates learning and these beliefs are
supported by numerous research (Jaan, 2006 ). Homework has positive influence not
only on students’ achievement but also on their development. In general Cooper and
Valentine (2001) concluded that homework develops independent learning,
willpower, motivation to learn (as cited in Jaan, 2006). The influence of homework is
mediated by the students’ personal characteristics and the effect of homework on
achievement depends on its organization and parental support. (Jaan, 2006).

Trautwein et.al. (2002) investigated the role of homework in enhancing 7
grade mathematics achievement. Intelligence, SES, motivation, and type of
secondary school were controlled. Students sample (n = 1976) were drawn from
three federal states (one in West and two in East German) at the beginning of the
1991/1992 school year. In the study the explained variance after controlling several
system and entry variables were about 8% at the class level. Frequency of homework
and more daily time for homework lead to better mathematics achievement (similar
finding were found by Ma, 1997). But although the frequency of giving homework as
had positive effects, that enhance learning. Short assignments were proved to be at
least as good as longer ones. But, a significant interaction effect indicates that the
gap between low-and high achieving students decreased in classes which typically
spent more time on assignment. Frequent homework assignment correlates with
higher achievement gains. This indicates that students may profit from regular
homework by catching up with newly acquired knowledge and procedures on daily
basis or by preparing themselves for coming lessons and reviewing previous lessons.
On the other hand, if typical homework assignments (indicated by the class average
time typically spent on assignment) are very long, no additional positive effects are
shown. Using multilevel modeling, a negative interaction of prior knowledge and
typical homework length was found. Effects of this interaction indicate that low
achieving students gain more than high achieving students from extensive homework

assignment.
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As similar previous research, Revak (1997) using the data which gathered
from 375 United States Air Force Academy (USAFA) students enrolled in
Precalculus during the 1995 fall semester, and also House (2004) relying on students
responses on the hours of homework and using National Education Longitudinal
Studies program (NELS88) also found a significant positive correlation between
homework scores and mathematics exam scores. Meaningful homework may be
viewed as an important component in mastering mathematics course material
(Revak, 1997). Keys (1999) using TIMSS data made comparisons in terms of the
results from the 13 European countries and England. Teachers and students taking
part in TIMSS were asked several questions about homework. How frequently
teachers set homework, how long students set doing homework, how teaches follow
up homework. In the study there were positive association between measures
concerned with homework and 13 years olds’ performance on TIMSS mathematics
and science tests in England on the other hand, an examination of the pattern across
countries provided no evidence that time spent on homework by 9 year olds was an
important determination of the mathematic achievement. Possibly this was because
the measure used, the proportion of students who were set mathematics homework
once a week or more, did not discriminate very well between countries: in 10 of the
13 countries, the majority of 9 year old students were set mathematics homework at
least once a week.

Jaan (2006) examined complex relationship between homework and
academic achievement by correlating 2003 TIMSS mathematics results. Data for this
research was taken from the TIMSS 2003 mathematics grade 8 study was carried out
46 countries over the world. The characteristics of homework were correlated with
the TIMSS results. The correlation between the teachers’ emphasis on mathematics
homework and TIMSS results was negative but not significant. The students of
teachers with medium emphasis of homework achieved better results then students of
teacher with higher emphasis on homework but the difference is small. In contras
there is a statistically significant difference between students with medium emphasis
teacher on homework and students with low emphasis teachers. Teachers’ low
emphasis on homework reduces the TIMSS results. The percent of students who
assessed their time for homework high had no significant correlation with TIMSS

score in inter-country comparison. The data for within country comparison reveal
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that the relationship between time for mathematics homework and TIMSS results can
be curvilinear. The highest average score was achieved by students who spent
medium amount of time (I- 1.5 hour per week) doing mathematics well. Most
teacher monitor whether the homework was completed, but monitoring had no
statistically significant correlation with TIMSS results. Correcting homework always
or almost always had a negative correlation with TIMSS results. The more there are
teachers who use homework to contribute students’ mark, the lower the TIMSS
results. And using homework for class discussion has statistically significant
negative correlation with TIMSS results. As a result the study reveals that homework
has no relationship to academic achievement and it has even negative effect on

TIMSS results.

2.4 Computer

Pelgrum and Plomp (2002) tried to find out a description of indicator related
to Information and Communication Technologies (ICT) and mathematics education.
The data were collected in TIMSS-95. in roughly half of the countries that
participated in TIMSS-95, 50 percent or more of the students had access to computer
at home. Compared with TIMSS-99 data in most countries these indicators were
increasing but countries with weak economies the changes were small or even
negative. The majority of students in most countries report that they have never used
computer for mathematics. One of the important points is that what ICT’s added
value to instruction is to explore answer to this question. It is important to how
technology is used in mathematics lessons and what is the characteristic of the users
are. ICT was only marginally used low secondary level and this change is hardly
between 1995 and 1999. The one of the interesting findings of the study is that;
students who used ICT more frequently for mathematics learning had much lower
achievement scores than those students who hardly use or not use it. In order to
understand in what extent ICT covariate with other variables exploration was
conducted and the followings were found: ‘students who used computers for
mathematics quite frequently did not seem to differ in terms of home background
when compared with students who have never used or hardly used computer for

mathematics learning’, and ‘frequent use of computer tended to be strongly
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associated with student centered pedagogical approaches during mathematics
lessons.’

In her study Papanastasiou (2002c) found similar finding the less the students
use computer in their classrooms the higher their mathematics scores are, and the
highest mean generally belongs to students who never used computers.

Oklun et. al. (2005) investigated possible impact of computers on Turkish
fourth grade students’ geometry scores and further geometric learning. A total 279
(224 fourth and 55 fifth) grade students recruited from four school sites a province in
Turkey were pre tested and on the basis of their pretest score 100 students from two
schools were assigned to experimental and control group. One of the schools has in
low socio- economic neighborhood and other one has in middle socio-economic
neighborhood. Students were divided into five equivalent homogenous groups of 20
each based on their pre test results and two of them assigned as control groups and
three of them assigned as experimental groups. During the treatments students in the
experimental studies solved computer based Tangram puzzles and students in control
groups continue on their regular classes. The higher the SES of the school’s
neighborhood the more students have computers at home. These students performing
better prior to any intervention. Independent t test results show significant difference
between students with computer experiences versus who did not at fifth grade but not
fourth grade. Students who had computer at home tend to performing better prior to
any intervention and intervention with computer based Tangrams facilitate geometric
learning. T test showed significant difference between experimental group and
control group. Univariate analysis of variance results did not significant difference
on achievement between those who had computer at home and who did not. There is
no significant interaction between computer ownership and computer instruction
interaction influencing students score on learning geometry.

Lewin (2004) examined the difference between home and school experience
of instructional and communicational technologies (ICT) usage and formal/informal
learning opportunities. The large scale project reported in this article involved
qualitative and quantitative methods. A questionnaire was administered to 700
English pupils from each key stage, a total of 2100 students, at the beginning and at
the end of the projects. The individual pupil log was used to monitor use of ICT at

school and at home for both homework and leisure activities over a period of one
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week, including a weekend. The internet questionnaire was used to monitor how and
why pupils used internet at home and at school for both teacher-directed and learner-
initiated activities. The pupil questionnaires provided evidence that computer
ownership and internet access in the home increased but the ownership of games
consoles remained unchanged. The pupil log indicates that ICT use at home is
greater than at school. Of the average 10 hours of ICT home use a week, an average
of 6.5 were spent on leisure activities. The most common use of ICT at home to
support school work was word processing, followed by the internet, matching the
common use of ICT in schools. The internet, CD-ROMSs, email and chat facilities
were the most popular leisure activities. Students less use computer at school because
of the technical problems and limited accesses due to filtering, availability of
computers and time constrain. School access incurred no personnel access but home
and internet café access did. The questionnaires on internet also indicated that
leisure-related web sites were more popular across the whole cohort than used to
support school-related work. Similarly pupils use internet to develop their knowledge
of a variety of topics related to their personnel interest.

Similar things found in the study which conducted by Haris (1999). She tried
to find out secondary school English students’ use of computers at home and she
found that students most widely used application of computers were
games/adventures and word processing. These two applications respectively present

leisure-and school related activities.

2.5 Other Studies Conducted About Mathematics Achievement

Applying linear structural equation model to TIMSS Turkish data set Yayan
and Berberoglu (2004) investigated factors that are influential in explaining students’
achievement in mathematics. One of the most striking results of the study is the
negative relationship between so-called students centered classroom activities and
mathematics achievement. And also negative relationship was found between out of
school activities and mathematics achievement. But there is a positive relationship
between perception of failure in mathematics and out of school activities; this means
students, who watch more television, spent more time with their friends and engage
in sports, they perceive more failure in mathematics. Teacher centered activities and

importance given to mathematics have positive impact on mathematics achievement.
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Family background characteristics and importance given to mathematics increases
the confidence in mathematics. Student centered activities make classrooms non-
participatory, with highly obedient and orderly students who neglect school work.
Importance given to mathematics creates more quiet classrooms but it is not positive
effect on mathematics achievement.

Oztiirk (2003) using 752 high ability 9" grade Turkish students’ data and
conducted multiple regression analysis. According to this results he found that
intrinsic goal orientation, task value, control beliefs self efficacy, cognitive strategy
use and self regulation were positively correlated with mathematics achievement.
However, text anxiety, and extrinsic goal orientation were the only variables that
negatively correlated with mathematics achievement.

Shen (2005) using multivariate analysis made 5 individual comparisons
between the US middle school systems and 5 Asian middle schools, which have
typically been top, ranked in mathematics and science scores. Data was taken from
TIMSS-1999. The discriminant analysis was based on variables related to school and
classroom environment and students out of school life, home background, and self-
perception about mathematics and science. The average number of instructional days
per year varies from country to country. American eight graders spent more time by
watching TV, and playing sports, and working a paid job much longer than compared
with the their Asian counterparts. The US parents are more educated and in US more
students have computer at home but less table/desk compared to Asian countries. The
average achievement of American students are poorer than that of their Asian
counterparts, but American students are more likely to think they do well in two
subjects and perceive the two subjects as easy.

Birenbaum et.al. (2005) applying diagnostic model for large-scale assessment
to TIMSS-R data and mathematics performance of eight graders from three countries
was compared. Singapore’s eight graders outperformed over their US and Israel
counterparts in mathematics achievement. And also factor explained the Singapore
students’ mathematics achievement. Singapore has become one of the richest
countries in the world by being intensely concerned with education and putting much
emphasis on examinations, hence producing an internationally competent workforce.
Parents value education is high and encourages their children to invest much effort in

preparing for examination. Time spent on mathematics class is higher in Singapore
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than other countries. And also students in Singapore spent more time on out of
school for studying mathematics or doing homework. As to curriculum Singapore
curriculum is non-repetitive and more focused in contras to other countries. As to the
implemented curriculum, Singapore teachers invest much effort in coaching for the
frequent exams and promote test taking strategies. Unlike the US and Israel, teacher
salaries and mathematics backgrounds are high, and moreover as part of their job,
Singapore’s teachers are regularly engaged in extensive professional development.

Wang (2004) found that participating in mathematics club has no effect on
students’ mathematics achievement. Taking extra curricular activities, TV time,
skipping class and students’ absenteeism, was associated with lower mathematics
achievement for students.

Using TIMSS 1999 African data and applied Partial Least Square Analysis
Howei (2005) tried to find contextual factors that affect students’ achievement at
school and classroom level. At school level model sixty two percent of variance in
the students score in mathematics explained by community where the school was
located, the influence that the teacher union has on the curriculum and aggregated
student variable, and the extent to which the pupil in the class spoke the language of
instruction as their first languages. Factor not having direct effect included psychical
resources and learning environments. Classroom level model the 46 % of the
variance in pupils mathematics achievement explained by teacher attitudes, their
beliefs about mathematics, the extent of their teaching and other work load, the size
of the class they are teaching, their gender, resources, and their dedication towards
lesson preparation. One of the interesting outcomes is the strength of teachers’
attitudes as a predictor of pupils’ achievement. Combined school and class levels
factors related to teacher characteristics, pupils home background, their aptitude,
their attitudes, school quality, teaching requirements, curriculum quality, and
instructional quality were all explored in the model. 27 % of the variance explained
by location of school, class size, the attitude of teacher, teachers' beliefs about
mathematics, the teachers work load(including teaching), and their dedication toward

lesson.
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2.6 The Summary of the Literature Review

1) Family background factors affect mathematics achievement positively
(Wober,2005; Boss & Kuiper,1999; Shiller et. al. 2004; Beaton & O’Dewyer, 2002;
Wang, 2004; Tag, 2000).

2) The cultural socio-demographic characteristics of the community have less
affect but the cultural resource and climate at school have great importance on
mathematics achievement (Yang, 2003).

3) Students carrier plan is insignificant predictor of mathematics achievement
(Ma, 1997; Webster & Fisher, 2000). However, Wober (2005) found students’ carrier
aspiration has strong and positive effect on mathematics achievement.

4) Students’ characteristics are the most significant predictor of mathematics
achievement (Ma, 1997).

5) School and region are significant predictors for mathematics achievement
(Ma, 1997; Webster & Fisher, 2000; Wober,2005).

7) Student distribution across school and students academic location within
schools produce decline on academic achievement (Marks, 2005).

8) Students who live traditional family are more successful in mathematics
achievement (Marks,2006; Shiller et. al. 2004; Wang, 2004).

9) High expectation from mothers to do well in school and to go high
achieving classes affects mathematics achievement positively (Wang, 2004).

10) There are positive relationships between mathematics achievement and
attitude towards mathematics (Ma, 1997; Webster & Fisher, 2000; Wober,2005,
Papanastasiou , 2002c)

11) In his studies which conducted at 2000a and 20002a Papanastasiou could
not found any relationships between mathematics achievement and attitude towards
mathematics.

12) Students who attribute success in mathematics at hard work get higher
mathematics score than students who attribute success to luck. (House, 2006; Kifer,
2002; Hommouri, 2004; Tag, 2000).

13) There is a positive relationship between academic self concept, academic
interest and academic achievement (Marsh et. al., 2005; Wilkins, 2004; Tag, 2000;
Greenwood, 1997)
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15) Effectance motivation, usefulness of motivation and importance of
mathematics positively affect attitude towards mathematics and this leads higher
mathematics achievement (Tag, 2000).

16) Mathematics anxiety affects mathematics attitudes negatively and
negative attitudes associated with lower mathematics achievement (Tag, 2000).

18) Students like mathematics and science and they enjoy learning these
subjects but they think mathematics and science is not easy (Kifer, 2002).

19) Frequency of homework leads better mathematics achievement (Ma,
1997; Trauntein et. al., 2002; Revak, 1997; House, 2004).

20) Jaan (2006) did not found relationship between homework and
achievement even he found negative effects on TIMSS results. And also typical
homework assignments (indicated by the class average time typically spent on
assignment) are very long, no additional positive effects are shown in the study
which conducted by Trautwein et. al., (2002)

21) Students who use more frequently information and communication
technologies for mathematics lesson have lower achievement than students who
hardly use or do not use ( Pelgrum & Plomp,2002; Papanastasiou c, 2002;

22) Students most widely use computer for games/adventure and word
processing (Lewin, 2004; Haris, 1999)

23) Participation in mathematicsclubs has no effect on mathematics
achievement (Wang, 2004).

24) Taking Extra curricular activities, TV time, skipping class, and students’
absenteeism associated with lower mathematics achievement (Wang, 2004;

Birenbaum et. al, 2005).
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CHAPTER 3

METHODOLOGY

3.1. Population and Sample

The population in this study is 426 students who answer students
achievement tests and students questionnaire in four different schools in Ankara. The
schools were not randomly selected. One of the schools is socially and economically
better from other schools, the other one medium and, others are worse. In general
schools are coming from low socio-economic status, but one of them one respect
relatively have higher socio-economic status than others. In the previous research,
schools were mentioned as school A, school B, school C and school D. Mostly gt
grade students involved in the study. But 27 students which are 7 grade from school
B and 34 students which are 7" grade from school D also involved in the study. All
the 8" grade students from school B, school C, and school D participated to the study
but only one class from school A involved in the study. 7 grade classes which were
thought to be best according to teachers were selected.

Table 3.1 Number of Students

School A School B School C School D
Boys 18 56 19 118
Girls 22 69 29 95
Total 40 125 48 213

3.2. Instruments
Mathematics Achievement Test was composed of selected released items
from TIMSS 2003 Students Mathematics Achievement Test. Student Questionnaire

was composed of TIMSS 99 questionnaire and TIMSS 2003 questionnaire items.
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3.2.1. Students Questionnaire

All students, who participated in the study, were asked to complete a student
questionnaire. The students’ questionnaire items composed of mix of TIMSS 2003
Students Questionnaire items and TIMSS 1999 Students’ Questionnaire items which
implemented in Turkey.

The questionnaire aimed to seek information about the students’ home
background, attitudes and beliefs about mathematics and experiences in mathematics
classes in TIMSS 99 (Yayan, 2003). ““TIMSS uses the curriculum as the major
organizing concept in considering how educational opportunities are provided to and
the factors that influence how studies use these opportunities. The intended
curriculum (national, social and educational context), the implemented curriculum
(school teacher, and classroom context) and the attained curriculum (students’
outcomes and characteristics) are the TIMSS curriculum models. They represent
society’s intends for students to learn the mathematics and to facilitate this learning
and to understand how education system should be organized: what is actually taught
in classrooms, who teaches it, and how it is taught; and what the students are learning
actually and what they think about these subjects’” (Mullis, et. al., 2004). To emerge
policy concerns and to examine curricular goals the educational resources and
provided facilities (the teaching force and how it is educated, equipped and
supported; classroom activities and characteristics; home support and involvement;
and students support and attitudes that students themselves bring to do educational
enterprise) were particularly examined in TIMSS 2003 (Mullis, et. al., 2004). The
questionnaires ask about the structure and content of the intended curriculum in
mathematics: the preparation, experience, and attitudes of teachers, the mathematics
content actually taught, used instructional approaches, the organization and resources
of schools and classrooms, and the experiences and attitudes of the students in the
schools (Mullis, et. al., 2004). The international version of the TIMSS 2003 Student
Questionnaire obtained from the internet (IEA, n.d.). Some items of TIMSS 2003
were not in TIMSS 1999 students’ questionnaire. So, these items were added to
students’ questionnaire which is used in the previous research. To conduct factor
analysis 76 items were selected from the students’ questionnaire according to
literature review, percentage of missing data, and considering importance according

to research. The items, which were included in factor analysis, were given at the
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appendix A as in the order of student questionnaires. These items grouped under the
ten sub dimensions which are: Perception of success, students centered instructional
activities, teacher centered instructional activities, out of school activities I, socio
economics status, out of school activities II, school climate, computer, reasons for

mathematics success, and homework.

3.2.2. Grouping of Students Questionnaire Items
After factor analysis was conducted with selected items from students’
questionnaire, items with higher loadings were clustered to form a factor dimension

that will be used in the model based on the factor analysis of the data.

3.2.3. Mathematics Achievements Test

The mathematics framework developed by updating 1995 and 1999
assessment and widespread participation of educators around the world (Mullis, et.
al., 2004). To evolve the content, the framework was revised to reflect changes
during the last decade in curricular and the way mathematics and sciences are taught
(Mullis, et. al., 2004). ‘The following factors were considered in finalizing the

content domains and the topics and objectives of the assessment frameworks.

Inclusion of the content in the curricula of a significant number of
participating countries.

Alignment of the content domains with the reporting categories of
TIMSS 95 and TIMSS 99.
. The likely importance of content to be future developments in
mathematics education.

Appropriateness for the populations of students being assessed.

Suitability for being assessed in a larger scale international study.

Contribution to overall test balance and overage of content and

cognitive domains.” (Mullis, et. al., 2004)

The mathematics assessment framework for TIMSS 2003 framed two
organizing dimensions or aspects, a content domain and a cognitive domain and

these dimensions and their domains are foundation of mathematics assessment
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(Mullis, et. al., 2004). Mathematics subject matter defined by these five content
domains which are number, algebra, measurement, geometry, and data (Mullis, et.
al., 2004). The four cognitive domains which include knowing facts and procedure,
using concepts, solving routine problems, and reasoning define a set of behaviors
expected of students while they engage with the mathematics content (Mullis, et. al.,
2004).

TIMSS 2003 tests contain questions requiring students to select appreciate
responses or to solve problems and answer questions in an open ended format, and
place more emphasis on questions and tasks that offer better insight to students
analytic problem solving and inquiry skills and capabilities. (Mullis, et. al., 2004). In
TIMSS 2003 mathematics achievement test there are three types of items which are
multiple choices; short answers which require students to write short answers; and
the extended response items which require students to show their work or to provide
explanations for their answers. One point was given to correct answer to most of the
questions. Extended response questions were evaluated with partial credit, fully
correct answers were given two points, partial correct answers were given one point
and incorrect answers were given zero point.

Mathematics Achievement Test which is used in previous research composed
of TIMSS 2003 released items. These released items and TIMSS 2003 students
questionnaires were downloaded from http://isc.bc.edu which is official web site of
TIMSS. Then these items were translated into Turkish and three parallel forms were
prepared according to their cognitive domain and content domain. Items having the
same cognitive domain and also the same content domain were included in each of
the three booklets. For example, in booklet A if there was a question which had a
content domain of number and cognitive domain of reasoning, the same kind of item
within the same content and cognitive domains were also included in the booklet B
and booklet C. In addition since the total score of the booklets were not equal to each
other, total score translated into z score and z scores translated in to t scores and then
analyses were conducted based on the standard t scores. A mathematics teacher, an
English teacher and a Turkish Literature teacher checked these booklets and the
translations. Not all of the released items were used because of the time constraints.

There were 25 questions in each booklet. Some questions in the booklets were the
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same for this reason there were 62 questions in total. The distribution of number of

items according to their content domain is given in the Table 3.2 below.

Table 3.2 Distribution of Items According to Content Domain

Number  Algebra Measurement ~ Geometry Data Total
Number 23 18 6 9 6 62

of items

The distribution of number of items according to their cognitive domain is

given in Table 3.3 below.

Table 3.3 Distribution of Items According to Cognitive Domain

Knowing Using Solving Reasoning
Facts and Concepts Routine
Procedure Problems

Number 21 7 24 10

of items

3.2.4 Validity and Reliability of Booklets and Questionnaire

After the items were selected, factor analyses were conducted to determine
factors that would be included in the models as factors. The factors were composed
of the items that had higher loadings on factor analyses. However, some of the items
do not have higher loading to the factor they included in the analysis because of the
meaningful loading. Factors’ which were used in the study mostly do not include the
same construct with the TIMSS dimensionality. The sub-dimensions based on the
student questionnaire were re-defined based on the factor analysis results in the
present study. The reliabilities of the booklets and questionnaire are reported in the

Table 3.2 below.

34



Table 3.4 Reliabilities of booklets and questionnaire

Booklet 1 Booklet 2 Booklet 3 General Questionnaire

Alpha reliability  0.82 0.88 0.88 0.85 0.79

coefficients

The alpha reliability coefficients are deemed adequate for the study.

3.3. Procedure

The present study started with review of the literature. Computer search was
conducted about related studies used TIMSS data and also mathematics achievement.
Then several books were searched in METU library to have information about
Multiple Linear Regression. Data collection instruments were translated into Turkish
and prepared. Then these instruments were administered.

In order to look the construction of the questionnaire many factor analyses
were conducted with students’ questionnaire. Then result of the descriptive statistics

and the related literature items which included in the factor analysis were defined.

3.4. Data Collection

The three booklets were administered four different schools to 426 students in
Ankara between 16 April 2006 and 30 April 2006. At schools testing was
constructed at the same time to all classes by their teachers. The researcher gave
necessary information before the testing was administered by the teachers and while
completing the testing researcher were at schools. Before the administration teachers
gave students instruction for completing questionnaire, and reminded the time
limitation during the administration as well. Teachers emphasized students to
complete all the items in the questionnaire concerning their feelings about
mathematics courses. The achievement test and questionnaire were administered to
one counseling hours of each test in each school. First students had completed
mathematics achievement tests and after the break they were given questionnaires to
complete.

Gathered data was imputed SPSS 10.0 packet program so editable SPSS data

file was obtained.
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3.5 Data Analysis

3.5.1 Missing Data Analysis

One of the criterions consulted during defining the items that would be
analyzed was the missing percentages of the questionnaire items. Students’
questionnaires items were analyzed to identify the missing data percentage. The
criterion was 10 %. The final samples were given in Appendix A to deal with
missing data and get the correct results in the factor analysis pairwise deletion

method was preferred.

3.5.2 Effect Size

The typical null hypothesis implies that there is no effect or relationship
between variables, whereas a test of statistical significance provides the qualified
strength of evidence that null hypothesis is wrong, an effect size measures the degree
to which such a null hypothesis is wrong (Grissom& Kim, 2005). In other words,
effect size refers to magnitude of the impact of the independent variable on the
dependent variable (Kline,2005).

Cohen’s classification of effect size is used for social research; Cohen
suggests a proper standard classification schema for effect size measured through
correlation (R) (as cited in Grissom& Kim, 2005). This classification schema suggest
that 0.10 is small, 0.30 is medium, and 0.50 or larger is the large effect size for the

magnitude of the R.

3.5.3 Factor Analysis

Frankel and Wallen (1996) describe factor analysis as a procedure to
determine whether many variables can be described by a few meaningful variables.
A second purpose of factor analysis is to determine the nature of the common factors
that account for the test intercorrelation, and a third purpose of factor analysis is to
determine the proportion of the variance for an observed variable that is associated

with common factors variance (Crocker & Algina, 1986).
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3.5.4 Multiple Linear Regression

Predicting a dependent variable from a set of independent variables is the
multiple regressions’ interest. In general, in multiple regression the linear
combination of independent variables’ that is maximally correlate with the
dependent variable are sought (Stevens, 2002).

While determining a suitable model with multiple regression;

n/k ratio , n is sample size an k is number of predictor,

F test for determining whether the population multiple correlation is different

from 0

Multicolinearity

Assumptions

Existence of outliers and influential data points are checked.

Sample size (n) and number of of predictors (k) are two crucial factors
determining given equations cross validation power. For small ratio the shrinkage in

predictive power can be substantial (Stevens, 2002).

Predictors should be correlate significantly with dependent variables and the
predictors relatively have no correlations or low correlations among themselves, so
they measure different construct and are able to predict different parts of the variance
on dependent variable. When there is moderate to high intercorrelation among the

predictors the problem is referred to as multicolinearity (Stevens, 2002).

‘ In the linear regression model it is assumed that the errors are independent
and follows a normal distribution with constant variance. The normality assumption
can be checked by use of standardized or studentized residuals. The independence
assumption implies that the subjects are responding independently from one another.
If independence is violating only middle the type one error should be greater then the
researchers thinks. There are various types of plots that are available for assessing
potential problems with the regression models. One of the most useful graphs is the
standardized versus the predicted values. If the assumptions of the linear regression

model are tenable, then the standardized residuals should scatter randomly about a
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horizontal line defined by r = 0’ (Stevens, 2002). It was checked in the study and the
results illustrating in Figure 4.3 ; Figure 4.6 and Figure 4.9 were shown in results
chapter.

Outliers in the data are checked with Mahalanobis’s distance, which indicates
how far the case is from the centroid of all cases for the predictor variables (Stevens,
2002). A large distance indicates an observation that is an outlier for the predictors.
D2 is if the sample size is larger than 50 approximately proportional to h;; (Stevens,

2002).

D= (n-1) by,  h;i=2k/n

Cook’s distance is a measure of the change in the regression coefficients that
would occur if this case was omitted, thus revealing which case are more influential
in affecting the regression equation. Thus Cook’s distance measures the combined
influence of the case being an outlier on dependent variable and on the set of
predictor. Cook’s distance should be < 0.1 if there is not influential outlier in the
data. (Stevens, 2002)

In the recent study to select a good set of predictor stepwise method was used.
Stepwise model due to the complexity of inter correlations, the variance explained by
certain variables will change when new variables enter the equation(George &
Mallery, 2003). Sometimes a variable that qualified to enter loses some of predictive
validity when other variables enter and if this take place Stepwise method deletes the
variable. This method probably most frequently used in regression model (George &

Mallery, 2003).
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CHAPTER 4

RESULTS

4.1 Descriptive Statistics

The variables that would be used in the factor analyses were examined by
using descriptive statistics. The values of skewness in the data ranged from — 2.344
to 2.197 and kurtosis values ranged from — 1.948 to 5.716. Most of the values of
skewness and kurtosis ranged from +2 and — 2 can be assumed approximately normal
as suggested by Kunnan in 1998 (as cited in Yayan, 2003). According to Kline
(1998) although the values out of this range represent non-normality this values are
not problematic (as cited in Yayan, 2003). Appendix B displays the descriptive
statistics of all selected items used in factor analysis.
The means and standard deviations of achievement test of schools and booklets are

given below:

Table 4.1 The Means and Standard Deviations of Schools and Booklets

School A School B School C  School D Booklet A  Booklet B Booklet C Total
Mean 13 9 11.6 14.6 114 12.4 13.8 12.5
Sd 5.77 4.86 5 6.38 5.36 6.87 6.24 6.24

Observed variables that represent factors were selected based on the result of

the factor analysis.

4.1.1 Result of Factor Analysis

Selected 76 items from Students Questionnaire were analyzed by using
principle component analysis. Although there were 22 factors according to
eigenvalues greater than 1, the scree test indicates 11 factors. While determining
number of factors, interpretability of factor solution was used. Consequently 10

factors were rotated by using Varimax rotation procedure to provide interpretable
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factors. The rotated solution yielded 10 interpretable factors which are: perception of
success, instructional activities (student-centered), instructional activities (teacher-
centered), out of school activities, socio-economic status, out of school activities II,
school climate (bullying), computer, reason for being successful , homework. After
the principle component factor analysis ten factors were obtained. The factors were
interpreted by naming them based on the size of loadings, meaning of the items and
also according to literature. The factors and items that constructed the corresponding

factor and factor loadings were presented Table 4.2

Table 4.2 Principle Component Factor Analysis Results

Factor Loadings

Items FI F2 F3 F4 F5 F6 F7 F8 F9 FI10

Successful in mathematics 0.76
Like mathematics 0.75
I am just not talented 0.74
Do well in mathematics 0.74
Enjoy learning mathematics 0.72
I like if it were not so difficult 0.71
Learn things quickly 0.70
Mathematics is an easy subject 0.67
Mathematics is boring 0.63
More difficult for me then others -0.63
Not one of my strengths 0.63
Like job involve mathematics 0.61
I will never really understand It -0.42
Take more mathematics 0.39

Having a quiz or test 0.60
Work test book own our own 0.59
New topic- work in small groups 0.58
Work on mathematics projects 0.56
A new topic- discussing problem 0.51
Work in pairs or small group 0.50
Use a computer 0.48
Use calculator 0.47
Teacher uses overhead 0.47
Use daily life event 0.45
New topic- teacher ask what 0.42
we know

Work problems own our own 0.33
New topic-try to solve an example 0.23

Listen lecture-style presentation 0.60
We copy notes from the board 0.58
Teacher show how to do problems 0.53
Teacher uses board 0.52
Teacher checks our homework 0.40
The teacher give us homework 0.40
New topic-teachers explain rules 0.30
Do exactly what teachers say 0.27
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Table 4. 2 (Continued)

Watching comed. adventure 0.67
Watching sport 0.65
Watching video games 0.63
Playing computer games 0.60
I use the internet 0.51
Playing sports 0.48
Watching television and videos 0.46
Playing or talking with friends 0.42
Watching cartoons 0.40
Watching music programs 0.36

Mother education 0.65
Father education 0.65
I use a computer at home 0.60
Books at home 0.51
Doing jobs at home -0.48
How far in school do you expect to go 0.38
have study desk/ table 0.36

Go to theatre 0.78
Join a concert 0.75
Go to cinema 0.67
Go to museum or art exhibition. 0.65

I was hit or hurt by other student(s) 0.76
I think other students hurt me 0.67
Other students hurt some of friends 0.64
I was made fun or called names 0.57
I was left out of activities 0.51
Something of mine was stolen 0.49
Some of my friends miss the lessons 0.45

Look up information for mathematics 0.83
Look up information for science 0.80
I process and analyze data 0.60

Successful-make me happy 0.70
Successful-get the job I want 0.70
Successful- to make my family happy 0.66
Successful-go to the university 0.58

Check each other’s homework 0.70
Discuss completed homework 0.55
Review our homework 0.50

The eigenvalues, percentage of variance, percentage of cumulative and alpha
values for reliability of factors were shown in Table 4.3. Total variance accounted by

all the factors was 44.79 %.
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Table 4.3 Rotation Sum of Squared Loadings and Reliability of Factors

Component Eigen value % of Variance = Cumulative %  Reliability
1. Perception of Success 8.04 10.58 10.58 0.15
2. Instructional Activities 5.28 6.95 17.52 0.76

(student-centered)
3. Instructional Activities 4.46 5.87 23.39 0.68
(teacher-centered)
4. Out of School Activities I 3.16 4.16 27.55 0.74
5. Socio-economic Status 2.93 3.85 31.40 0.54
6. Out of School Activities 1T 2.45 3.23 34.63 0.81
7. Bullying 2.14 2.821 37.45 0.72
8. Computer 2.00 2.63 40.08 0.83
9. Success 1.93 2.53 42.62 0.69
10.Homework 1.64 2.16 44.78 0.56

Factor analysis was conducted to define the dimension of a set of items from
student questionnaire to select appropriate observed variables to form a factor that
would be included in the model. To constitute a factor at least three items in higher
loadings were selected from each factor. The selected observed variables and the

name of factors are given in Table4.4

Table 4.4 Observed Variables and Factors

Factors Observed Variable

I usually successful in mathematics

How much do you like mathematics?

Nobody cab be good in ever subject and, I am just not
talented in mathematics.

I usually successful in mathematics

I enjoy learning mathematics.

I would like to mathematics much more if it were not so

difficult

I learn things quickly in mathematics
Perception of Success Mathematics is an easy subject
(PERSUCC) Mathematics is boring

Mathematics is more difficult for me than from
many of classmates

Mathematics is not one of my strengths

I would like a job that involved using
mathematics

Sometimes, when I do not understand a new
topic in mathematics initially,

I know that, I will never really understand it

I would like to take more mathematics in school
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Table 4.4 (Continued)

Instructional Activities
(student-centered)
(STUACT)

We have a quiz or test s

We work from worksheets or test book own our own
When we begin a new topic in mathematics, we begin by
working together in pairs or small groups on problem or
projects

We work on mathematics projects

When we begin a new topic in mathematics, we begin by
discussing a practical or problem related to daily life
We work together in pairs or small groups.

We use a calculator

We use computer

The teacher uses overhead

We use event from daily life while solving problems in
mathematics

When we begin a new topic in mathematics, we begin by
having the teacher ask what we know related to new
topic

We work problems own our own

When we begin a new topic in mathematics, we begin by
trying to solve an example about new topic

Instructional Activities)
(teacher-centered)
(TEACHACT)

We listen to teacher give a lecture-style presentation

We copy notes from the board

The teacher show us how to do mathematics problems
The teacher uses board

The teacher checks our homework

The teacher gives us homework

When we begin a new topic in mathematics, we begin by
having the teachers explain the rules and the definitions
In a mathematics lessons students do exactly what their
teachers say

Out of School Activities I
(OUTOFSCH I)

Watching comedy, adventure

Watching sport

Watching video games

Playing computer games

I use the internet

Playing sports

Watching television and videos

Playing or talking with friends outside of school
Watching cartoons

Watching popular music programs

Socio-economic Status (SES)

How far in school did your mother go?

How far in school did your father go?

I use a computer at home

About how many books are there in your home?
Doing jobs at home

How far in school do you expect to go?

Do you have study desk/ table for your use at your
home?
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Table 4.4 (Continued)

Out of School Activities II
(OUTOFSCH 1I)

Go to museum or art exhibition.
Join a concert
Go to theatre
Go to cinema

School Climate
(BULLYING)

In school something of mine was stolen last month.

In school, I think other students hurt me

In school, last month, some of my friends miss the
lessons.

In school, last month some of my friends’ things were
stolen.

In schools, last month other students hurt some of

friends

In school, I was hit or hurt by other student(s)(e.g.
shoving, hitting, kicking) last month

In school last month, I was made fun or called names.

In school last month, I was left out of activities by other
students

Computer (COMPUTER)

I look up ideas and information for mathematics with a
computer

I'look up ideas and information for science with a
computer

I process and analyze data

Reason for Being Successful
(SUCCESS)

I need to be successful in mathematics to get the job I
want

I need to be successful in mathematics to make my
family happy

I need to be successful in mathematics to get in to the
university or secondary school of my choice

I need to be successful in mathematics to make me happy

Homework (HOMEWORK)

We check each other’s homework
We discuss our completed homework
We review our homework

4.2. Inferential Statistics

After factor analysis was conducted SPSS 10.00 was used to formulate and

estimate the mathematics achievement model with Multiple Linear Regression. The
scores which obtained from the each booklet were not equal so before the analyses

all the data was transformed into first z score by using this formula:

(total score — mean) + standard deviation

(z score x 10 ) + 50

And then z scores transformed into t score by using this formula:

44



In addition before the regression analyses factor scores were calculated and these
factor scores were used in conducting regression analyses. Factor Scores’ means and

standard deviations are given below:

Table 4.5 Means and Standard Deviations of Factor Scores

Factors Standard Deviations Means
1. Perception of Success 1.10 0.10
2. Instructional Activities 0.95 -0.08
(student-centered)
3. Instructional Activities 1.00 0.00
(teacher-centered)
4 Out of School Activities I 1.04 -0.02
5. Socio-economic Status 0.98 0.08
6. Out of School Activities II 0.81 -0.15
7 Bullying 0.98 0.02
8 Computer 0.99 -0.02
9. Success 0.90 0.09
10. Homework 0.97 0.05

4.2.1 Result of Testing the Problem of the Study

The problem of the study is the following: ‘How much mathematics

achievement is explained by students and school related factors?” For investigating
this problem a hypothesis was stated and given below:
H. The ten variables together (perception of success, students centered instructional
activities, teacher centered instructional activities, out of school activities, socio
economics status, out of school activities II, school climate, computer, reasons for
mathematics success, and homework) do not explain a significant amount of variance
in students’ mathematics achievements.

While determining how well a given equation will cross-validate (generalize)
two factors are crucial: sample size (n) and number of predictors (k). In the previous
research since sample sizes are 426 and there are 10 predictors variable this ratio is
quite high.

Another important thing in linear regression is the assumption in which errors
are independent and follow a normal distribution with constant variance. The
normality assumption checked the use of the standardized residuals’ histogram,

regression plot and scatter plot.
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To determine there is an outlier and if there are affects on dependent variable
first a predictor’s Mahalanobis’s distance was computed and then Cook’s distance
was checked with the formula which is given below.

DiZ=(n-1) hy,  hi=2k/n
hii = 2.10/ 426 = 0.047
D2 =(426-1). 0.047 =19.95

Table 4.6 Mahalanobis’s Distance Cook’s Distance

Minimum| Maximum)| Mean| Std,|

Deviation

Mabhal. Distance 0.38 13.52] 3.98 2.57
Cook's Distance 0.00 0.07 0.08] 0.01

a Dependent Variable: ACHV

As shown in the Table 4.6 Mahalanobis’s distance is between 0,382 and
13.522 it did not exceed 19.95 and Cook’s distance is smaller than 0.1. So there is
not an influential outlier in the model.

To deal with multicolinearity problem interrelationships among the variables
were examined before testing the hypothesis. Pearson product moment correlations
were conducted to examine the interrelationships among the measures. The

correlation matrix is presented in Table 4.7

Table 4.7 Pearson Product Moment Correlations Among Measures for All Subjects

of the Study

1 2 3 4 5 6 7 8 9 10 11

ACH 1.00 033 -003 -0.16 0.02 037 -0.11 0.03 -0.08 0.06 -0.15
PERSUCC 033 1.00 -001 -0.13 0.03 0.03 0.00 0.07 0.06 0.04 0.06
STUACT -0.02 -0.01 1.00 0.07 -009 0.01 0.18 0.07 001 0.08 -0.10
TEACACT -0.16 -0.13 0.07 1.00 002 -005 006 0.05 006 -0.07 0.08
OUTOFSCHI 002 0.03 -009 0.02 100 0.04 0.07 -0.11 -0.08 0.03 0.04
SES 037 0.03 007 -005 004 1.00 0.11 005 0.13 0.07 0.06

OUTOFSCHII -0.11 0.00 0.18 0.07 007 0.11 1.00 0.04 0.09 004 0.09
BULLYING 0.03 0.07 007 005 -0.11 0.05 004 1.00 0.06 0.17 0.05
COMPUTER -0.09 0.06 001 0.06 -007 0.13 008 0.05 100 -0.14 0.04
SUCCESS 0.06 0.04 008 -0.07 0.03 0.07 004 0.17 -015 1.00 -0.05
HOMEWORK -0.15 0.06 -0.10 0.08 0.04 0.06 0.09 0.05 0.04 -0.05 1.00

p< 0.05
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The stated hypothesis was examined by using Linear Stepwise Regression at
a significant level of 0.05. So The Table 4.7 shows that predictor variables (ACH,
PERSCU, STUACT, TEACACT, OUTOFSCH I, SES, OUTOFSCH II,
BULLYING, COMPUTER, SUCCESS, HOMEWORK) do not have high
correlations among themselves. Therefore it was deduced that multicollinearity was

not a problem for the present study.

Table 4.8 Linear Stepwise Regression Analysis Results for Combined Effect of Four

Significant Predictor Variables on Mathematics Achievement Regression Statistics

Multiple R 0.548
R Square 0.301
Adjusted R Square 0.284
Standard Error 8.4556
SS df MS F SigF
Regression 5137.21 4 1284.30 17.96 0.00
Residual 11940.07 167 71.49
Total 17077.28 171
P<0.05

As table 4.8 indicates that four variables together (SES, PERSUC,
HOMEWORK, COMPUTER) explained a significant amount on variance in
students mathematics achievement. R? = 0.301, F= 17.96 and p = 0.00 indicates that
30.1 percent of the variance are explained with these variables.

The individual effect of each predictor can be seen in Table 4.9. According to
this table SES, PERSUCC, HOMEWORK, COMPUTER explains individually a

significant amount of variance in mathematics achievement.

Table4.9 Linear Stepwise Regression Analysis Results for Individual Effects of Four

Significant Predictor Variables on Mathematics Achievement

Variables Standardized Standard Error t Ratio p-value
Coefficients

SES 0.390 0.670 5.96 0.000

PERSUCC 0.343 0.589 5.28 0.000

HOMEWORK -0.191 0.670 -2.94 0.004

COMPUTER -0.150 0.623 -2.28 0.023

P<0.05
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Using Table 4.9, a linear regression equation can be written in order to
estimate students’ mathematics achievement from four significant predictors. The
regression equation with these four predictors is significantly related to mathematics
achievement.

This equation is:

Y =0.390 X; +0.343 X, - 0.191 X3 —-0.150 X4

Where Y represents the predicted mathematics achievement, and X, X,, X3,
X4 represents socio- economic status, perception of success, homework, and
computer respectively.

Other variables, STUACT, TEACACT, OUTOFSCH I, OUTOFSCH I,
BULLYING, and SUCCESS, was excluded from the equation because they do not
have significant contribution to variance in mathematics achievement. Table 4.10

shows results of six excluded variables’ stepwise linear regression analysis.

Table4.10 Result of Linear Stepwise Regression Analysis of Six Excluded Variables

Variables Beta In t-value Partial Tolerance Correlation
STUACT -0.045 -0.696 0.488 -0.054 0.990
TEACACT -0.071 -1.079 0.282 -0.083 0.968
OUTOFSCH I -0.007 -0.104 0.917 -0.008 0.989
OUTOFSCH 11 -0.128 -1.969 0.051 -0.151 0.976
BULLYING 0.006 0.099 0.921 0.008 0.989
SUCCESS -0.010 -0.145 0.885 -0.011 0.965

To assess the extent to which variables could accounts for mathematics
achievements, a linear stepwise regression was performed with mathematics
achievement (ACH) on a) perception of success (PERSUCC), b) student centered
instructional activities (STUACT), c¢) teacher centered instructional activities
(TEACACT), d) out of school activities I (OUTOFSCH 1), e) socio-economic status
(SES), f) out of school activities II (OUTOFSCH II), g) school climate
(BULLYING), h) computer (COMPUTER), 1) success attribution (SUCCESS), j)
homework (HOMEWORK). As it can be seen in Table 4.11 only SES, PERSUCC,
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HOMEWORK, COMPUTER are the strongest significant predictors of mathematics

achievement.

Table.4.11 Linear Stepwise Regression Analysis of Four Significant Predictor

Variables on Mathematics Achievement

R Square Std. Error of the

Estimate
Model
1 0.137 9.3104
2 0.241 8.7577
3 0.279 8.5616
4 0.301 8.4556
a Predictors: (Constant), SES
b Predictors: (Constant), SES, PERSUCC
c Predictors: (Constant), SES, PERSUCC, HOMEWORK
d Predictors: (Constant), SES, PERSUCC, HOMEWORK, COMPUTER
e Dependent Variable: ACHV

R2? change = 0.137, F = 27.009, and p = 0.000 as can also be seen in Table
4.11 SES was the strongest significant predictor of mathematics achievement
accounting for 13.7 % of the variance in mathematics achievement. PERSUCC
accounted for additional 10.4 % of the variance, R? change = 0.077, F = 23.134, and
p = 0.000. HOMEWORK accounted for an additional 3.8 % change R? change =
0.038, F = 8.829, and p = 0.003. COMPUTER accounted for 2.2 change R? change =
0.022, F =5,238, and p = 0,023.

4.2.2 Result of Testing Hypothesis of the Reasoning Level

The sub problem (P.1) ‘In what extent students’ and school related factors
components could account for students mathematics achievements of answering
reasoning level questions?’

For investigating this sub problem a hypothesis was stated and given below:
H.1 The ten variables together (perception of success, students centered instructional
activities, teacher centered instructional activities, out of school activities, socio
economics status, out of school activities II, school climate, computer, reasons for

mathematics success, and homework) do not explain a significance amount of
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variance in students mathematics achievements of answering reasoning level
questions.

According to normality assumption errors are independent and follow a
normal distribution with constant variance. The normality assumption checked the

use of the standardized residuals’ histogram, regression plot and scatter plot.
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Figure 4.6 Scatter Plot of Regression Standardized Residual

To determine there is an outlier and if there are affects on dependent variable
a predictor first Mahalanobis’s distance was computed and then Cook’s distance was
checked with the formula which is given below.
Di2= (n-1) hii,  hii=2k/n
hii = 2.10/ 426 = 0.047
D2 = (426 -1). 0.047 = 19.95

Table 4.12 Mahalanobis’s Distance Cook’s Distance of Reasoning Level Study

Minimum| Maximum)| Mean Std.

Deviation

Mabhal. Distance 0.284 11.181 0.2983 2.181
Cook's Distance 0.000 0.049 0.006 0.010

a Dependent Variable: ACHV

As shown in the Table 4.12 Mahalanobis’s distance is between 0.284 and
11.181 it did not exceed 19.95 and Cook’s distance is smaller than 0.1. So there is
not an influential outlier.

To deal with multicollinearity problem interrelationships among the variables
were examined before testing the hypothesis. Pearson product moment correlations
were conducted to examine the interrelationships among measures. The correlation

matrix is presented in Table 4.13
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Table 4.13 Pearson Product Moment Correlations among Measures for All Subject s

of the Reasoning Level Study

1 2 3 4 5 6 7 8 9 10 11

ACH 1.00 027 -002 -0.56 -0.01 028 -0.08 -0.05 0.07 -0.08 -0.11
PERSUCC 027 1.00 -001 -0.13 0.03 0.03 0.00 0.07 0.06 0.04 0.06
STUACT -0.02 -0.01 1.00 0.07 -009 0.01 0.18 0.07 001 0.08 -0.10
TEACACT -0.06 -0.13 0.07 1.00 002 -005 007 0.05 006 -0.07 0.08
OUTOFSCHI -0.01 0.03 -0.08 0.02 100 0.04 007 -0.11 -0.08 0.03 0.04
SES 028 0.03 001 -005 004 1.00 0.11 0.05 0.13 0.07 0.06

OUTOFSCHII -0.08 0.00 0.18 0.07 007 0.11 1.00 0.04 0.09 004 0.09
BULLYING -0.06 0.07 007 005 -0.11 0.05 004 1.00 006 0.17 0.05
COMPUTER 0.07 0.06 001 0.06 -0.08 0.13 0.08 0.06 100 -0.15 0.04
SUCCESS -0.09 0.04 0.08 -0.07 003 0.07 004 017 -015 1.00 -0.05
HOMEWORK -0.11 0.07 -0.10 0.08 004 0.06 009 0.05 004 -0.05 1.00

p<0.05

The stated hypothesis was examined by using Linear Stepwise Regression at
a significant level of 0.05. So The Table 4.13 shows that predictor variables (ACH,
PERSUCC, STUACT, TEACACT, OUTOFSCH 1, SES, OUTOFSCH II,
BULLYING, COMPUTER, SUCCESS, HOMEWORK) do not have high
correlations among themselves. Therefore it was deduced that multicollinearity was

not a problem for the present study.

Table 4.14 Linear Stepwise Regression Analysis Results for Combined Effect of
Three Significant Predictor Variables on Reasoning Level Mathematics Achievement

Regression Statistics

Multiple R 0.413
R Square 0.170
Adjusted R Square 0.156
Standard Error 9.0945
SS df MS F SigF
Regression 2855.783 3 951.928 11.509 0.000
Residual 13895.392 168 82.711
Total 16751.175 171
P<0.05

As table 4.14 indicates that three variables together (SES, PERSUC,
HOMEWORK) explained a significant amount on variance in students mathematics
achievement. R? = 0.170, F= 17.96 and p = 0.00 indicates that 17 percent of the

variance are explained with these variables.
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The individual effects of each predictors can be seen Table 4.15. According
to this table SES, PERSUCC, HOMEWORK explains individually a significant

amount of variance in mathematics achievements.

Table 4.15 Linear Stepwise Regression Analysis Results for Individual Effects of

Three Significant Predictor Variables on Reasoning Level Mathematics Achievement

Variables Standardized Standard Error t Ratio p-value
Coefficients

SES 0.280 0.715 3.975 0.000

PERSUCC 0.276 0.632 3.922 0.000

HOMEWORK -0.145 0.721 -2.050 0.042

P<0.05

Using table 4.15, a linear regression equation can be written in order to
estimate students’ mathematics achievement from three significant predictors. The
regression equation with these three predictors is significantly related to mathematics
achievement.

This equation is:

Y =0.280 X; + 0.276 X, — 0.145 X3

Where Y represents the predicted mathematics achievement, and X, X;, X3,
represents socio- economic status, perception of success, and homework
respectively.

Other variables, STUACT, TEACACT, OUTOFSCH I, OUTOFSCH I,
BULLYING, SUCCESS, and COMPUTER are excluded from the equation because
they do not have significant contribution to variance in mathematics achievement.
Table 4.16 shows results of six excluded variables’ stepwise linear regression

analysis.
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Table4.16 Result of Linear Stepwise Reasoning Level Regression Analysis of Seven

Excluded Variables
Variables Beta In t p-value  Partial Tolerance
Correlation
STUACT -0.045 -0.696 0.488 -0.054 0.990
TEACACT -0.071 -1.079 0.282 -0.083 0.968
OUTOFSCH I -0.007 -0.104 0.917 -0.008 0.989
OUTOFSCH II -0.128 -1.969 0.051 -0.151 0.976
BULLYING 0.006 0.099 0.921 0.008 0.989
SUCCESS -0.010 -0.145 0.885 -0.011 0.965
COMPUTER 0.270 0.381 0.704 0.290 0.979

To assess the extent to which variables could accounts for mathematics
achievements, a linear stepwise regression was performed with mathematics
achievement (ACH) on a) perception of success (PERSUCC), b) student centered
instructional activities (STUACT), c¢) teacher centered instructional activities
(TEACACT), d) out of school activities I (OUTOFSCH 1), e) socio-economic status
(SES), f) out of school activities (OUTOFSCH 1I), g) bullying (BULLYING), h)
computer (COMPUTER), 1) success attribution (SUCCESS), j) homework
(HOMEWORK). As can be seen in Table 4.17 only SES, PERSUCC, HOMEWORK

were the strongest significant predictors of mathematics achievement.

Table.4.17 Linear Stepwise Regression Analysis of Three Significant Predictor

Variables on Reasoning Level Mathematics Achievement

R Square Std. Error of the

Estimate
Model
1 0.078 9.5293
2 0.150 9.1803
3 0.170 9.0945
a Predictors: (Constant), SES
b Predictors: (Constant), SES, PERSUCC
C Predictors: (Constant), SES, PERSUCC, HOMEWORK
d Dependent Variable: ACHV
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R? change = 0.280, F = 14.470, and p = 0.000 as can also be seen in Table
4.17 SES was the strongest significant predictor of mathematics achievement
accounting for 7.8 % of the variance in mathematics achievement. PERSUCC
accounted for additional 7.2 % of the variance, R? change = 0.072, F = 14.168 and p
= 0.000. HOMEWORK accounted for an additional 2% change R? change = 0.020,
F =4.204, and p = 0.000.

4.2.3 Result of Testing Hypothesis of the Basic Mathematical Knowledge Level

The other sub problem (P.2) In what extent students’ background and school
factors components could account for students mathematics achievements of
answering basic mathematical knowledge level questions?

For investigating this sub problem a hypothesis was stated and given below:
H.2 The ten variables together (perception of success, students centered instructional
activities, teacher centered instructional activities, out of school activities, socio
economics status, out of school activities II, school climate, computer, reasons for
mathematics success, and homework) do not explain a significance amount of
variance in students mathematics achievements of answering basic mathematical
knowledge level questions?

According to normality assumption errors are independent and follow a
normal distribution with constant variance. The normality assumption checked the

use of the standardized residuals’ histogram, regression plot and scatter plot.
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To determine there is an outlier and if there are affects on dependent variable
a predictor’s first Mahalanobis’s distance was computed and then Cook’s distance

was checked with the formula which is given below.
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D~ (n-1) hi,  hii=2k/n
h;i = 2.10/ 426 = 0,047
Di?2 = (426 — 1). 0.047 =19.95

Table 4.18 Mahalanobis’s Distance Cook’s Distance of Basic Mathematical

Knowledge Level
Minimum| Maximum)| Mean| Std,|
Deviation
Mabhal. Distance 0.382 13.522] 3.977 2.568
Cook's Distance 0.000 0.071 0.007, 0.012

a Dependent Variable: ACHV

As shown in the Table 4.18 Mahalanobis’s distance is between 0.382 and
13.522 it did not exceed 19.95 and cook’s distance smaller than 0.1. So there is not
an influential outlier.

To deal with multicolinearity problem interrelationships among the variables
were examined before testing the hypothesis. Pearson product moment correlations
were conducted to examine the interrelationships among measures. The correlation

matrix is presented in Table 4.19

Table 4.19 Pearson Product Moment Correlations among Measures for All Subject s

of the Basic Mathematical Knowledge Level Study

1 2 3 4 5 6 7 8 9 10 11
ACH 1.00 032 -003 -0.15 003 040 -0.11 0.04 -0.11 0.08 -0.15
PERSUCC 032 1.00 -0.01 -0.13 003 0.03 0.00 0.07 006 004 0.07
STUACT -0.03 -0.01 1.00 0.07 -009 0.01 0.18 0.07 001 0.08 -0.10
TEACACT -0.19 -0.13 0.07 1.00 002 -005 006 0.05 006 -0.07 0.08
OUTOFSCHI 003 0.03 -008 0.02 100 0.04 007 -0.11 -0.08 0.03 0.04
SES 036 003 001 -005 004 1.00 0.11 0.05 0.13 0.07 0.06

OUTOFSCHIOI -0.11 0.00 0.18 0.06 007 0.11 1.00 0.04 0.09 0.04 0.09
BULLYING 0.04 0.07 007 0.05 -0.11 0.05 0.04 1.00 0.06 0.17 0.05
COMPUTER -0.11  0.06 001 0.06 -008 0.13 0.08 0.06 1.00 -0.15 0.04
SUCCESS 0.08 0.04 007 -007 003 0.07 004 0.17 -015 1.00 -0.05
HOMEWORK -0.15 0.06 -0.10 0.08 0.04 0.06 0.09 0.05 0.04 -048 1.00

p< 0.05

58



The stated hypothesis was examined by using Linear Stepwise Regression at
a significant level of 0.05. So The Table 4.19 shows that predictor variables (ACH,
PERSUCC, STUACT, TEACACT, OUTOFSCH I, SES, OUTOFSCH I,
BULLYING, COMPUTER, SUCCESS, HOMEWORK) do not have high
correlations among themselves. Therefore it was deduced that multicolinearity was

not a problem for the present study.

Table4.20 Linear Stepwise Regression Analysis Results for Combined Effect of Four
Significant Predictor Variables on Basic Mathematical Knowledge Level
Mathematics Achievement

Regression Statistics

Multiple R 0.540
R Square 0.292
Adjusted R Square 0.275
Standard Error 8.5148
SS df MS F SigF
Regression 4884.439 4 1246.110 17.187 0.000
Residual 12107.740 167 72.501
Total 17092.179 171
P<0.05

As table 4.20 Indicates that four variables together (SES, CPERSUC,
HOMEWORK, COMPUTER) explained a significant amount on variance in
students mathematics achievement. R2 = (0.292, F= 17.187 and p = 0.00 indicates that
29.2 percent of the variance are explained with these variables.

The individual effect of each predictor can be seen in Table4.21. According
to this table SES, PERSUCC, HOMEWORK, COMPUTER explain individually a

significant amount of variance in mathematics achievements.

Table 4.21 Linear Stepwise Regression Analysis Results for Individual Effects of

Four Significant Predictor Variables on Mathematics Achievement

Variables Standardized Standard Error t Ratio p-value
Coefficients

SES 0.383 0.674 5.825 0.000

PERSUCC 0.332 0.593 5.082 0.000

HOMEWORK -0.183 0.675 -2.796 0.006

COMPUTER -0.178 0.668 -2.702 0.008
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P<0.05

Using table 4.21, a linear regression equation can be written in order to
estimate students’ mathematics achievement from four significant predictors. The
regression equation with these four predictors is significantly related to mathematics
achievement.

This equation is:

Y =0.383 X;+0.332 X, -0.183 X3 - 0.178 X4

Where Y represents the predicted mathematics achievement, and X, X;, X3,
X4 represent socio-economic status, perception of success, homework, and computer
respectively.

Other variables, STUACT, TEACACT, OUTOFSCH I, OUTOFSCH I,
BULLYING, and SUCCESS, are excluded from the equation because they do not
have significant contribution to variance in mathematics achievement. Table 4.22

shows results of six excluded variables’ stepwise linear regression analysis.

Table4.22 Result of Linear Stepwise Regression Analysis of Six Excluded Variables

Variables Beta In t p-value  Partial Tolerance
Correlation
STUACT -0.044 -0.669 0.504 -0.052 0.990
TEACACT -0.063 0.979 0.341 -0.074 0.968
OUTOFSCH I -0.001 -0,014 0.989 -0.001 0.989
OUTOFSCH I -0.119 -1.825 0.070 -1.140 0.976
BULLYING 0.019 0.289 0.773 0.022 0.989
SUCCESS -0.008 0.127 0.899 0.010 0.965

To assess the extent to which variables could accounts for mathematics
achievements, a linear stepwise regression was performed with mathematics
achievement (ACH) on a) perception of success (PERSUCC), b) student centered
instructional activities (STUACT), c¢) teacher centered instructional activities
(TEACACT), d) out of school activities I (OUTOFSCH 1), e) socio-economic status
(SES), f) out of school activities (OUTOFSCH 1I), g) bullying (BULLYING), h)
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computer (COMPUTER), 1) success attribution (SUCCESS), j) homework
(HOMEWORK). As can be seen Table 4.23 only SES, PERSUCC, HOMEWORK,

COMPUTER was the strongest significant predictor of mathematics achievement.

Table.4.23 Linear Stepwise Regression Analysis of Four Significant Predictor

Variables on Mathematics Achievement

R Square Std. Error of the
Estimate

Model

0.129 9.3556
0.226 8.8497
0.261 8.6730
0.292 8.5148
Predictors: (Constant), SES
Predictors: (Constant), SES, PERSUCC
Predictors: (Constant), SES, PERSUCC, HOMEWORK
Predictors: (Constant), SES, PERSUCC, HOMEWORK, COMPUTER
Dependent Variable: ACHV

OO0 T WN =

R2 change = 0.129, F = 25.278, and p = 0.000 as can also be seen Table 4.23
SES was the strongest significant predictor of mathematics achievement accounting
for 12.9% of the variance in mathematics achievement. PERSUCC accounted for
additional 9.7 % of the variance, R? change = 0.097, F = 20.911, and p = 0.000.
HOMEWORK accounted for an additional 3.5% change R? change = 0.035, F =
7.958, and p = 0.003. COMPUTER accounted for 3.1 change R2 change = 0.031, F =
7.301, and p = 0.008.

4.2.4 Effect Sizes

As mentioned in methodology section the measure of effect size used in
multiple regression equivalent to the squared multiple correlation (R). Therefore,
magnitudes of effect sizes for each analysis dependent variable were reported in

measure of multiple correlations.
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Table 4.24 The Effect Sizes

Dependent Multiple Correlation (R)
Variable Analysis 1 Analysis 2 Analysis 3
ACH 0.548 0.413 0.540

The values of R can be interpreted according to Cohen’ classification schema.
Although Analysis 1 and Analysis 3 have large effect size this values close to the

medium effect size. There is a medium effect size in Analysis 2.

4.3 Summary of Results

1) The means and standard deviations of achievement test of school A is 13;
school B is 9; school C is 11,6 and school D is 14,6 and also the mean of booklet A
1s 11,4; booklet B is 12,4 and booklet C is 13,8.

2) Selected 76 items from Students Questionnaire was analyzed by using
principle component analysis. The rotated solution yielded 10 interpretable factors,
perception of success, instructional activities (student-centered), instructional
activities (teacher-centered), out of school activities, socio-economic status, out of
school activities II, school climate (bullying), computer, reason for being successful
, homework.

3) Before the regression analysis data translated in to first z score and then z
score translated in to t score.

4) In regression analysis factor scores were used so before the analysis factor
scores were calculated.

5) To understand if there is an influential outlier, Cook’s Distance,
Mahalanobis’s Distance was checked. Multicollinearity was checked to understand if
there is a relationship between factor scores each other. And lastly correlations
between standardized residual and standardized predicted was checked.

6) Four variables together (SES, PERSUC, HOMEWORK, COMPUTER)
explained 30.1 % of the variance in students mathematics achievement.

7) PERSUC and SES have positive effect on mathematics achievements but
COMPUTER and HOMEWORK have negative effect on mathematics achievements.

62



8) The equation for the first model is : Y = 0.390 X; + 0.343 X, — 0.191 X5 —
0.150 X4 (Where Y represents the predicted mathematics achievement, and X, Xo,
X3, X4 represents socio- economic status, perception of success, homework, and
computer respectively).

9) Other variables, STUACT, TEACACT, OUTOFSCH I, OUTOFSCH 1I,
BULLYING, and SUCCESS, was excluded from the equation because they do not
have significant contribution to variance in mathematics achievement for the first
model.

10) Three variables together (SES, PERSUC, HOMEWORK) explained 17 %
of variance in students reasoning level mathematics achievement.

11) SES and PERSUCC, have positive relationship with students reasoning
level mathematics achievement in contrast HOMEWORK has negative relation.

13) The equation for the reasoning level mathematics achievements is
Y =0.280 X; + 0.276 X, — 0.145 X3 (Where Y represents the predicted mathematics
achievement, and X;, X, X3, represents socio- economic status, perception of
success, and homework respectively).

14) Other variables, STUACT, TEACACT, OUTOFSCH I, OUTOFSCH II,
BULLYING, SUCCESS, and COMPUTER are excluded from the equation because
they do not have significant contribution to variance in reasoning level mathematics
achievement.

15) Basic mathematical knowledge level 30 % of variance of achievements
explained by the four variables together (SES, CPERSUC, HOMEWORK, and
COMPUTER).

16) PERSUC and SES have positive effect on basic mathematical knowledge
level mathematics achievements but COMPUTER and HOMEWORK have negative
effect on basic mathematical knowledge level mathematics achievements.

17) The equation for basic mathematical knowledge level is:

Y =0.383 X; + 0.332 X, — 0.183 X3 — 0.178 X4 (Where Y represents the predicted
mathematics achievement, and X;, X,, X3,X4 represent socio- economic status,
perception of success, homework, and computer respectively).

18) Other variables, STUACT, TEACACT, OUTOFSCH I, OUTOFSCH 1I,
BULLYING, and SUCCESS, are excluded from the equation because they do not
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have significant contribution to variance in basic mathematical knowledge level
mathematics achievement.

19) According to Cohen’ classification schema, although Analysis 1 and Analysis 3
have large effect size this values close to the medium effect size. There is a medium

effect size in Analysis 2.
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CHAPTER 5

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS

This chapter includes discussion and interpretation of the results, some
implications and recommendations for further research. In the first section
restatement of some results and discussion of the results are given. In the second
section internal and external validity of the study are discussed and, finally some

implications and some recommendations are made in the third section.

5.1 Discussion and Conclusion

The main purpose of this study was to investigate the variables that influence
mathematics achievement of students based on TIMSS 2003 student questionnaire
and achievement instruments. The data which were used in the present study were
collected from four locally, socially and economically different elementary schools
in Ankara. The multiple linear regression analysis was carried out in analyzing the
data. In this section results of these analyses will be discussed.

Table 4.5 displays correlations for the students’ background and school
variables. SES, and PERSUCC SUCCESS were positively correlated with
mathematics achievement, on the other hand COMPUTER, and HOMEWORK were
negatively correlated with mathematics achievement.

According to regression result of the study socio-economic status have a
significant effect on mathematics achievement. The fact that socio- economic status
was the first variable to enter the regression equation, accounting for 13.7 % of the
variance in students mathematics achievement indicates that mathematics
achievement can be partly explained by the parent education level, home possessions

such as computer and study desk, number of books at home, doing job at home and
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expected educational level. The results of the study agreed with Wébmann (2005)
who measured SES with parents’ educational level and number of book at home and
he explained variance ranged from 10.2 % and 16.9 % in five countries. Also Wang
(2004) found that 32 % of Hong Kong and 34 % of US students’ mathematics
achievement significantly related to family background indicators. The same strong
relation was found between home- family background -characteristics and
mathematics achievement by Bos and Kuiper (1999); Yayan and Berberoglu (2004)
and Hammouri (2004).

Therefore it is apparent from above findings that SES is a strong predictor of
the mathematics achievement. Mathematics achievement may be influenced by the
SES in several ways such as parents’ aspiration and expectation, parenting style,
amount of parents’ time spent with their children’s to help them for their lessons,
doing job at home, and working, parental responsive and adequate control of their
children. All of these items should have great impact on students’ mathematics
achievement. It can be interpreted that students with high socio economic status
might have access to financial-social and cultural resources which are important for
their academic improvement and personnel growth. More educated parents and
greater financial sources supply better psychical conditions as living environment,
health care, better parental guidance for their life and school carrier. There are
students in Turkey still do not or cannot attend in secondary school and further
education after elementary school. This is mostly because their parents do not permit
them to continue as they believe it is not worth going on further education or they are
not able to afford them to continue. Parents’ educational level and economic level are
also important for students’ mathematics achievement. More educated parents are
aware of the importance of mathematics achievement and they provide their children
more opportunity to learn about mathematics. They support their students even by
their knowledge or other ways and they are more able to complete their students’
deficiencies. Students who do much work at home could not have much time to
study, so this may affect their mathematics achievements negatively. Therefore it can
be jugged that students with higher SES are more likely to have higher achievement
in mathematics. In addition SES influences the students’ perception of success.
Students with higher SES have more competence in mathematics and their

perception of mathematics easiness make them more successful than their peers. As a
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consequence, it is not surprising for mathematics to be powerfully influenced by
SES.

When regression analysis was conducted separately for both reasoning level
and basic mathematical knowledge level, the results show that SES was also a
predictor of mathematics achievements for both levels. Therefore SES is independent
from student level of mathematical knowledge and has a powerful effect on
mathematics achievements.

Similar to SES, perception of success also appears to be related to
mathematics achievement. It accounts for the 10.4 % of the variance of the
mathematics achievements at least partly explained by students’ confidance in
mathematics, their perception of difficulties, self beliefs in mathematics, and
attitudes in mathematics success attribution to luck, ability or hard-work. Importance
given to mathematics by the students is a significant predictor of mathematics
achievement (Bos and Kuiper, 1999; Ma, 1997; and Webster and Fisher, 2000), and
there is a reciprocal relationship between attitudes and mathematics achievements
(Tag, 2000). And also students who attribute success in mathematics at hard work get
higher mathematics score than students who attribute success in mathematics to luck
and natural ability (House, 2006; Kifer, 2002; Hammouri, 2004; Tag, 2000). In
addition students who think to do well in mathematics are important gets higher
mathematics score (Hammouri, 2004). Confidance in mathematics ability and
perception of failure were found to be the most important variables in mathematics
achievements by Yayan and Berberoglu (2004) and Hammouri(2004) also found
positive direct effect of confidance in mathematics on mathematics achievements.
The student who believe s/he usually does well in mathematics is more successful in
mathematics (Wilkins, 2004). But the relationships between mathematics
achievement and attitude towards mathematics could not be found by Papanatasiou
(2000.

In the current study perception of success entered into the regression
equation, predicting mathematics achievement only after SES. Therefore, the finding
of perception of success is another important predictor of mathematics achievement
that suggests students’ confidance in mathematics, perception of easiness, success
attribution, self concepts, self beliefs which are components of perception of success

and increase mathematics achievement.
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It is apparent that perception of success is also an important predictor of the
mathematics achievement and there is a positive relationship between perception of
success and mathematics achievement. These findings suggest that students who
believe mathematics is an easy subject and learning mathematics is enjoyable, want
to take more mathematics lessons in school, also they want to have a job that
involved in mathematics may be more successful in mathematics. On the other hand,
students who think they are not talented in mathematics and mathematics is a boring
subject may be less successful. Most of the people believe that mathematics is a
subject which is succeeded by people having ability to do it, so everyone can not be
successful in mathematics. Most of the students especially whose mother or father or
both have difficulties in mathematics comes to mathematics classes with this
prejudice.

When regression analysis was conducted separately for both reasoning level
and basic mathematical knowledge level, the results show that perception of success
was also a predictor of mathematics achievements for both levels. Therefore
perception of success is independent from student level of mathematical knowledge
and has a powerful effect on mathematics achievements.

In contrast to SES and perception of success, homework has negative effect
on mathematics achievements. In the present study homework explains the additional
% 3.8 variance. Although meaningful homework could predict a significant
proportion of variance (Revak, 1997), frequency of homework is substantially related
to achievements gain in mathematics (Trautwein et. al., 2002). In contrast Jaan
(2006) did not found positive relationship between homework and students
mathematics achievements even he found negative effect on TIMSS results. The
results of the previous study agree with Jaan’s (2006) results. It can be interpreted
that students checking eachothers’ homework, review of homework, discussing
completed homework have negative relation with mathematics achievements. There
may be many reasons for the negative effect of homework on students’ mathematics
achievements. One of them is that students may not do their homework, their parents
or maybe their bother/sister does it or they may do it in the class by taking from their
friends. Another reason may be teachers can not consider homework or they do not
give homework or in contrast they give much. In addition to regression analysis to

understand frequency of homework’s effect on mathematics achievements One Way
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Anova have been conducted. These results show that students whose teacher gives
homework less then once a week get highest achievement. There is a mean
difference between mathematics achievement scores of students who takes
homework less then once a week and students who takes homework every day and
three or four times a week. It can be interpreted that homework is an important and
influential factors for mathematics education.

When regression analysis was conducted separately for both reasoning level
and basic mathematical knowledge level, the results show that homework was also a
predictor of mathematics achievements for both levels and it has negative effect on
mathematics achievement in each level.

Similar to homework, computer has negative effect on mathematics
achievements and explains 2.2 % additional variance. The less the students use
computer in their classrooms the higher their mathematics scores are, and the highest
mean generally belongs to students who has never used computers (Papanastasiou ,
2002c; Pelgrum and Plomp, 2002). Students who had computer at home tended to
perform better prior to any intervention and intervention with computer based on
Tangrams facilitating geometric learning, but there is no significant interaction
between computer ownership and computer instruction interaction influencing
students score on learning geometry (Olkun et.al., 2005). Students most widely used
application of computer in games/adventures, and for school computer is used in
word processing (Lewin, 2004; Haris, 1999). In the study computer measured by the
observed variable of using computer for look up ideas both for mathematics and
science and process and analyze data. It should be interpreted that students do not use
computer for this reason and they use it mostly for their leisure time activities.
Another possible explanation is that students do take things from the computer
instead of creating or producing it.

When regression analysis was conducted separately for both reasoning level
and basic mathematical knowledge level, the results show that computer was also a
predictor of mathematics achievement for basic mathematical knowledge levels and
it has negative effect but it is not a predictor of reasoning level.

The analysis of the current study does not found significant contribution of
instructional activities both students centered activities and teacher centered activities

on the mathematics achievement. In their study Yayan and Berberoglu (2004) found
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student centered activities had negative effect on mathematics achievements but in
contrast they found teacher centered activities had positive weak effect on
mathematics achievement. It should be suggested that involving in projects, working
in a small group, explain answers discussing daily life problem or practical problem,
do not have effect on mathematics achievement. The possible explanation of these is
that students centered activities is not used at the classes or can not be used properly.
This may be because the teachers do not know how to use it properly or they may not
believe its beneficial influence. Teachers can not give feedback and enough help in
developing mathematics projects and may not conduct efficient work for group
studies in classes. And using lecture style presentation, teachers’ explanation of
rules, showings how to do problems do not have effect on mathematics
achievements. The possible explanation of teacher centered activities is that students
may not listen to their teacher while s/he is explaining the rules and definitions,
showing how to do problems and they only copy notes from the board. Or another
explanation may be that students memorize the explanations and rules and they
forget them eventually or only memorize and do not know how to use where to use
these rules.

According to the result of the present study out of school activities constitute
another variable which had no significant contribution to the variance in students’
mathematics achievements. In the literature taking extra curricular activities, TV
time (Yayan & Berberoglu, 2004), skipping class, and students’ absenteeism
associated with lower mathematics achievements (Wang, 2004; Birenbaum et. al,
2005). Watching TV, playing computer games, using internet, talking or playing with
friends outside of the school, playing sports do not have impact on mathematics
achievements. Actually out of school activities should take time and students who
involve these activities more do not left enough time for study. In the current study
the relationship could not found between the out of school activities and mathematics
achievement. It may be concluded that student do not spent much time for doing
these activities. And also students do not go art exhibition or museum, theater,
cinema and concert.

In this study school climate did not explain a significant amount of variance
in students’ mathematics achievements. This result agreed with the study of Boss and

Kuiper (1999) that showed no relationship between school climate and students’
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mathematics achievements. Students’ missing the lessons, hurt each other, left out of
activities, called name or made fun do not have effect on mathematics achievements.
The possible explanation may be that; these students live near the school and similar
things may be occurring in their environments so they familiar with them or in
contrast these things do not occur in their school, this means may be that there is not
safety problems in the schools.

Finally, the variable reason for being successful did not contribute the
variance of mathematics achievements. According to study which was conducted by
Kifer (2002) reasons for doing well vary substantially across systems and students.
In the systems with the highest cognitive score students are more likely to want to do
well to get into a preferred school than other reasons. In the present study it is
measured that students need to be successful in mathematics aimed to go to
university or secondary school which they choice, to make themselves happy or to
make their family happy, and to get the job they want. It should be concluded that

these reasons do not have any effect on mathematics achievements.

5.2 Internal and External Validity

5.2.1 Internal Validity

If there is any relationship observed between two or more variables should be
unambiguous as to what it means rather than being due to something else in a study
this means this study have internal validity. The something else may be one (or
more) number of factors such as age or ability of the subject, or the type of materials
used (Frankel & Wallen, 1996). Subject characteristics threats refer to the selection
of people for a study from one another in unintended ways that are related to the
variables to be studied (Frankel & Wallen, 1996). In the present study subject
characteristics are not the problem. Although there were 7 grade students most of
the students were 8" grade.

Loss of subjects as the study progress is known as mortality threat (Frankel &
Wallen, 1996).In the present study mortality could not be a problem for the internal
validity. Achievement tests and questionnaires were assessed at the same day in the

same school in their regular lessons. At the first lesson time all students took
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achievement test and the following lesson they take questionnaire. And also subjects
were not known when they were given questionnaire and achievement test.

Particular locations in which data are collected or intervention is carried out
are called location threat (Frankel & Wallen, 1996). The classroom settings in which
data were collected were similar to each other so in the present study location is not a
problem for the internal validity.

The way of using the instruments may also constitute a threat to internal
validity (Frankel & Wallen, 1996). Instrument decay, data collector characteristics
and data collector bias could not be a problem for the recent study. All data read by
the researcher, data collector characteristics were not related to the variables being
investigated and data were collected in the same way from all schools.

Testing, Hawthorne effect, regression, implementation, could not be a
problem for the present study because it is not an intervention or experimental study.
There were not any unplanned occasions during the implementation of the attitude
scales and achievement tests history nor there was a problem for the internal validity.

Confidentiality was satisfied without taking accounts the names of the subjects.

5.2.2 External Validity

5.2.2.1 Population Validity

Random sampling was not utilized in the present study; however four
different schools included in the study. Generalization of the study was limited
because sample size was not big enough. But still generalizability can be done for the

subjects who have the same characteristics mentioned in chapter 3.

5.2.2.2 Ecological Validity
The ecological validity refers to the degree to which results of a study can be
extended to other settings or conditions, implementations. (Frankel & Wallen, 1996).

The results of the study can be generalized to schools similar to this study.

5. 3 Limitations
The simplified model explained the 30.1 % of the variance in mathematics

achievements. According to Cohen and Cohen (1983) this amount can be considered
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meaningful in behavioral science (as cited Ma, 1997). In the current study 10
variables used in students’ level and four of them involved in the model. There may
other variables exist at the school level that have potential effect on mathematics
achievements such as disciplinary climate, teacher qualification, and school mean of
SES, assessment practice, learning materials, and more. There are to some point to
strength in the study that lend future credibility to the results, such as use of national
data, and of structural equation modeling and the specification of both direct and
indirect effects of the factors. The mediated effects models are more robust and
reflect the complexity of relationships among the various factors composed with

models in which only direct effects are hypothesized.

5.4 Implications
According to findings of the study and the literature review the following
suggestion can be offered:

1) Students with lower socio-economic status should be provided educational
resources and opportunities.

2) Teachers and parents should emphasize the importance of mathematics to
increase students’ interest for mathematics.

3) Teachers should be informed about how to use teaching methods’ effectively
and how to improve their knowledge, how to select appropriate methods that
are proper for their classes.

4) Teachers should be guided about how to use effectively various teaching
methods in their classes and first of all they should be persuaded about
effectiveness of these methods.

5) Parents should be more involved in their students’ educational process. They
should also be given necessary information to make them aware of the
importance of education and also mathematics achievements.

6) Parents also should be given information about their children’s social and
cognitive growth process and should be informed how they can be effective
in this process; how they can give their children a better parental guidance for
their school carrier and mathematics carrier.

7) Educational policy makers should make the requiring regulations more

seriously considering the given amount of homework in schools.
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8) To make it more effective homework should be planned. Generally
homework is given to whole classes but individually given homework or
homework which needs creativity may have more positive effect on
mathematics achievements.

9) Teachers should be given necessary information about effective use of
computer for mathematics lessons.

5.5 Suggestion for Further Research

Further research is recommended to adopt multilevel regression to examine
individual learning in nation level and also in the hierarchical structure of
sociological context.

Second as with any modeling approach replication are required. This means
further examination of the students and school related factors with different grade
levels, multiple achievements measures and new sample of students at different
grade level may be provide better understanding of the role of these factors on school
learning in general and in particular on mathematics learning.

Finally, much is still be revealed by regarding determinants of mathematics
achievements and process through which these determinants affect achievement in
mathematics. Further research is needed to illuminate these issues and the efforts to
find the most appreciate intervention taking into account contextual, cultural, and

personal factors.
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APPENDIX A

STUDENTS QUESTIONAIRES ITEMS

Tanmtim Bilgileri
Okul:
Sinif:
Adi-Soyadi:

Genel Aciklamalar

Bu kitapcikta kendinizle ilgili sorular bulacaksiniz. Bazi sorular gecekleri sorarken
diger sorular sizin diisiincenizi sormaktadir.

Her soruyu dikkatlice okuyunuz ve miimkiin oldugunca dogru ve dikkatli bir sekilde
cevap veriniz. Bir seyi anlamadiginizda veya nasil cevap verileceginden emin olmadiginizda
yardim isteyebilirsiniz.

Sorularin bazilar1 birkac secenekli olup bu tiir sorularda sorunun yaninda veya altinda
harf ile belirtilmis segenekler vardir. Bu tiir sorularda ornek 1,2,3 te gosterildigi gibi
sectiginiz cevabi doldurun.

Ornek: 2
Asagidaki seyleri ne siklikta yapiyorsunuz?

Her satir icin A,B,C,D veya E harflerinden birini daire icine aliniz.

Her Giin  Haftada bir ~ Ayda bir  Yilda birkag Asla

kere veya iki kere kere
a) Miizik dinlerim A B C D E
b) Spor yaparim A B C D E

Her soruyu dikkatle okuyun ve size gore dogru oldugunu diisiindiigiiniiz cevabi secin.
Cevabinizin altinda veya yaninda olan secenegi isaretleyin. Eger cevabinizi degistirirseniz
eski cevabinizi silin ve yeni cevabinizin yaninda veya altinda olan secenegi isaretleyin. Bir
seyi anlamadiginizda veya nasil cevap vereceginizden emin olmadiginizda yardim
isteyebilirsiniz.

Bu anketi doldurmak icin ayirdiginiz zaman, ¢aba ve fikirleriniz i¢in tesekkiirler.
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1. Normal bir okul giiniinde, okuldan sonra asagidaki isleri yapmaya ne kadar zaman
harcarsimz?
Her satir icin A,B,C,D veya E harflerinden birini daire icine aliniz.

Zaman 1 saatten 1-2 saat 3-5 saat 5 saatten
yok az fazla

E
E

a) Televizyon veya video izleme A B
b) Bilgisayar oyunlari oynama B

¢) Okul disinda arkadaglar ile
oynama ve konusma

d) Edeis yapma

e) Spor yapma

f) Zevk icin kitap okuma
g) Odev yapma

> > > P
T W W W W W
O a0 o000 o 00
O U9 Ugoyg O O o
jesIiles B es B os B oo B o

h) Internet kullanma

2. Anneniz ne kadar siire okula gitti?
A,B,C,D,E.F,G harflerinden birini daire icine aliniz.

[Ikogretim terk veya hig okula gitmedi............c.covvevereerereeeeeeeeceseeeennn, A
TIKOZretimi BItirdi........ueveeeeeeee e

| TR 1=
LASE DIUITAIL. ettt et e

Liseden sonra bir siire mesleki teknik egitim ald1.............ccccocverieninnnnn.

mmoQ w

UNIVETSIEE IR . .ot

Q

UNIVErsite DT, . ... e e,

Bilmiyorum............ooiiiiiii s eeeeeeseeneeeeee. H

3. babamz ne kadar siire okula gitti?
A,B,C,D,E.F,G harflerinden birini daire icine aliniz.

>

[Ikogretim terk veya hi¢ okula g@itmedi...........c..oooovevvevvercereeecreeereie e
TIKOZretimi BItirdi.........eveeeeeeeeee e

| T 1=
LASE DIUITAIL. ettt et e e

Liseden sonra bir siire mesleki teknik egitim ald1..............cccoceneninnnen.

m moQ w

UNIVErSIte terK. . . et

Q

UNIVersite DT, . ... e e e,

Bilmiyorum........ ..o evceeeseeneeeee. H
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4. Ne kadar siire okula devam etmeyi diisiiniiyorsunuz?
A,B,C,D,E ve F harflerinden birini daire icine aliniz.

Liseye Kadar.........ooiiuiiii i A
Liseyi bitirene kadar. ... B
Liseden sonra bir mesleki / teknik egitime kadar............cc.cceceevcceeeeeee. C
Liseden sonra iiniversiteye kadar..............c.ooooiiiiiiiiiiiii D
Universiteyi bitirene kadar......................c.cocccoeeeiiieeieeeiecccseriseee. B
Bilmiyorum........o.ouiit i F

5. Evinizde yaklasik kac adet kitap var? (dergileri gazeteleri veya okul kitaplarun hesaba
katmaywmn)
A,B,C,D, ve E harflerinden birini daire icine aliniz.

Higcve cok az (0 — 1082t )..oueineiniiiiiiii e A
Bir rafi doldurmaya yetecek kadar ( 11 —25Kitap ).....coovveevnininenninn. B
Bir kitaplig1 doldurmaya yetecek kadar ( 26 — 100 kitap)..................... C
Iki kitaplig1 doldurmaya yetecek kadar ( 101 — 201 kitap).................... D

Ug veya daha fazla kitaplig1 doldurmaya yetecek kadar ( 200’den fazla)... E

6. Evinizde asagidakilerden herhangi biri var m?
Her secenek icin A veya B’den birini daire igine alin.

Evet Haywr

a) Hesap makinesi A B
b) Bilgisayar A B
¢) Calisma masast / size ait masa A B
d) Sozlik A B

7. Matematik dersinde...
Her satir icin A,B,C, veya D harflerinden birini daire icine aliniz.

Kesinlikle  Katiliyorum Katilmiyorum — Kesinlikle

Katiltyorum Katilmiyorum
a) Hesap makinesi A B C D
b) Bilgisayar A B C D
¢) Calisma masast / size ait masa A B C D
d) Sozliik A B C D
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8. Okulda Matematikte genellikle ne kadar iyisiniz?
A,B,C, veya D harflerinden birini daire icine aliniz.

Kesinlikle  Katiltyorum Katilmiyorum  Kesinlikle
Katiltyorum Katilmiyorum

a) Ben genellikle matematikte

A B C D
basariliyim

9. Matematigin ne kadar zor oldugunu diisiiniiyorsunuz?
( matematik 6grenmek hakkinda verilen ifadelere ne kadar katiliyorsunuz?)
Her satir icin A,B,C, veya D harflerinden birini daire icine aliniz.

Kesinlikle  Katiliyorum Katilmiryorum — Kesinlikle

Katilryyorum Katilmiyorum
a) Genellikle matematikte iyiyimdir A B C D
b) Okuldg dgha ¢cok matematik dersi A B C D
almak istiyorum
¢) Simf arkadaslarimin bircoguna
kiyasla, benim i¢in matematik A B C D
daha zor
d) Bazen matematikte ilk basta yeni
bir konuyu anlamad1g1mc}a, bunu A B C D
gercekten anlayamayacagimi
bilirim
e) Matematik benim giiclii
anlarimdan biri degildir A B C D
f) Bu kadar zor olmasaydi
matematikten daha ¢ok A B C D
hoslanirdim
g) Hic kimse her konuda iyi olamaz
ve ben matematikte yetenekli A B C D
degilim
h) Matematikteki seyleri cabuk A B C D

Ogrenirim

10. Ne kadar hoslanmirsiniz.....
Her satir icin A,B,C, veya D harflerinden birini daire icine aliniz.

Cok Hoslanirim  Hoglanirun Hoslanmam  Hi¢ Hoglanmam
a) Matematikten? A B C D
b) Fen bilgisinden? A B C D
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11. Matematik hakkinda ne diisiiniiyorsunuz?
Her satir icin A,B,C, veya D harflerinden birini daire icine aliniz.

Kesinlikle  Katiliyorum Katilmiryorum — Kesinlikle

Katiltyorum Katilmiyorum
a) Matematik 6grenmekten zevk A B C D
alirim
b) Matematik sikicidir A B C D
¢) Matematik kolay bir konudur A B C D
d) Materpa@k herkesin yasami i¢in A B C D
onemlidir
e) Matematigin kullanildig: bir is A B C D

isterdim

12. Asagidakiler icin matematikte basarili olmaya ihtiya¢ duyarim...
Her satir icin A,B,C, veya D harflerinden birini daire icine aliniz.

Kesinlikle  Katiliyorum Katilmiryorum — Kesinlikle

Katilryyorum Katilmiyorum
a) Istedigim isi elde etmek icin A B C D
b) Ailemi mutlu etmek i¢in A B C D
c) S;ghglm 11§eye ve ya iiniversiteye A B C D
girebilmek i¢in
d) Kendimi mutlu etmek i¢in A B C D
e) Matematik 6grenmenin giinliik
yasamda bana yardimci1 olacagini A B C D
diisiiniiyorum
f) Matematige diger okul konularini A B C D

ogrenmek icin ihtiya¢ duyarim

13. Matematik dersinde asagidakiler ne siklikta meydana gelir?
Her satir icin A,B,C, veya D harflerinden birini daire icine aliniz.

Kesinlikle  Katiliyorum Katilmiyorum  Kesinlikle

Katilryyorum Katilmiyorum
Her giin A B C D
Haftada ti¢ veya dort kez A B C D
Haftada bir iki kez A B C D
Haftada bir kereden az A B C D
Higbir zaman A B C D
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14. Matematikte yeni bir konuya basladigimizda su sekilde baslariz...
Her satir icin A,B,C, veya D harflerinden birini daire icine aliniz.

Hemen her Oldukga stk Ara sira Hig
zaman

a) Ogretmenin kurallar1 ve tanimlar1 A B C D
aciklamasiyla

b) Giinliik yasam ile ilgili bir pratik A B C D
veya Oykiilii problemi tartisarak

¢) Bir problem veya proje tizerinde
ciftler veya kiigiik gruplar halinde A B C D
birlikte calisarak

d) O.grgfr.ne.m.n yeni konu ile ilgili ne A B C D
bildigimizi sormasiyla

e) Ogretmen yeni konu hakkinda A B C D
konusurken ders kitabina bakarak

f) Yeni konu ile ilgili bir 6rnegi A B C D

cozmeye calisarak

15. Bu olaylardan herhangi biri gecen ay okulunuzda ne sikhikta meydana geldi?
Her satir icin A,B,C, veya D harflerinden birini daire icine aliniz.

Hi¢ Bir veya iki 3-4kez 5 veyadaha

kez fazla
a) Bir ders kacirdim A B C D
b) Bana ait bir sey calindi A B C D
c) Bana bva.sk.a bir t')grencn?ln zarar A B C D
verecegini sandim(verdi)
d) Bazi arkadaglarim dersleri kagirdi A B C D
e) Bazi arkadaslarimin esyalari A B C D
calindi
f) Arkadaslardan bazilarina diger A B C D

ogrenciler zarar verdi

g) Diger 6grenci(ler) bana vurdu
veya yaraladi incitti(vurmak, A B C D
tekme atmak, itmek vb.)

h) Diger 6grencilerle yapmak

istemedigim seyleri yaptim A B C D
i) Bana takma ad takildi veya

benimle dalga gecildi A B C b
j) Diger 6grenciler beni aktivitelerin A B C D

disinda tutular

85



16. Okul disinda bu faaliyetleri ne sikhikta yaparsimz?
Her satir icin A,B,C, veya D harflerinden birini daire icine aliniz.

Yaklasik her  Haftada Ayda Nadiren
giin yaklasik bir yaklasik bir
kez kez
a) Bir kitap veya dergi okumak A B C D
b) Blr miizeyi veya sanat sergisini A B C D
ziyaret etmek
¢) Bir konsere katilmak A B C D
d) Tiyatroya gitmek A B C D
e) Sinemaya gitmek A B C D

17. Okul disinda asagidaki televizyon veya video program cesitlerini ne sikhikta
izlersiniz?
Her satir icin A,B,C, veya D harflerinden birini daire icine aliniz.

Yaklasik her  Haftada Ayda Nadiren
giin yaklasik bir yaklastk bir
kez kez
a) Haberler veya belgeseller A B C D
b) Opera, bale veya klasik miizik A B C D
¢) Doga,vahsi yasam veya tarih A B C D
d) Popiiler miizik A B C D
e) Spor A B C D
f) Video oyunlari A B C D
g) Cizgi filimler A B C D
h) Komedi, macera veya polisiye A B C D

18. Bilgisayar1 nerde kullanirsimiz?
Her secenek icin A veya B’den birini daire icine alin.

Evet Haywr

a) Evde A B
b) Okulda A B
¢) Bir kiitiiphanede A B
d) Bir arkadasin evinde A B
e) Bir internet kafede A B
f) Herhangi bir yerde A B
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19. Bu seyleri hangi siklikla bilgisayarda yaparsimz?
Her satir icin A,B,C,D veya E harflerinden birini daire icine aliniz.

a)

b)

d)

Matematikle ilgili fikir
ve bilgilere bakmak
icin

Fen ile ilgili fikir ve
bilgilere bakmak i¢in
Okulla ilgili raporlar
yaparim

Bilgileri analiz etmek
ve islemden gegirmek
icin

Her Giin

En az

haftada bir veya iki kez

B

87

Ayda bir

C

Yilda birka¢
kere

D

Asla



APPENDIX B

DESCRIPTIVE STATISTICS OF ITEMS OF THE DATA

Item Min Max  Mean SD Skewness Kurtosis

Watching tv and videos 2,55 0,88 0,16 0,08
1,76 0,97 1,33 1,41
2,14 2,14 0,59 -0,08
1,85 0,86 0,84 0,18
2,28 0,99 0,59 0,11
1,74 1,06 1,45 1,33
2,85 1,65 1,33 0,64
3,38 1,79 0,78 -0,81
4,74 0,90 -2,32 5,49
2,59 1,08 0,57 -0,21
1,83 0,37 -1,80 1,23
2,57 0,90 0,01 -0,78
2,68 0,82 0,02 -0,63
2,67 0,87 0,01 -0,78
2,89 0,88 -0,26 -0,83
2,40 0,87 0,02 -0,70
2,45 0,97 0,09 -0,96
2,45 0,97 0,05 -0,95
2,76 1,08 -0,34 -1,17
2,45 0,99 0,05 -1,04
2,58 0,87 0,07 -0,70
3,02 0,86 -0,72 0,03
3,06 0,85 -0,54 -0,47
2,16 0,89 0,44 -0,50
2,36 1,00 0,32 -0,52
2,48 0,96 0,12 -0,94
3,49 0,71 -1,37 1,57
2,99 0,96 -0,56 -0,73
3,62 0,64 -1,88 3,99
1,00 0,88 -0,90 -0,08
1,00 0,79 -1,25 0,87
2,07 0,93 0,69 -0,27
1,78 0,93 1,07 0,27
2,37 0,99 0,34 -0,93
2,99 0,96 -0,53 -0,78
3,54 0,66 -1,43 2,05

playing computer games

playing or talking with friends

doing jobs at home

playing sports

use the internet

higher education level of mother

higher education level of mother

How far in school do you expect to go

books at home

study desk/ table for your use

doing what teachers say

successful in mathematics

do well in mathematics

want takie more mathematics

more difficult for me than others

I will never really understand it.

not one of my strengths

liking it if it were not so difficult.

not talented in mathematics

learning things quickly

How much do you like

enjoy learning mathematics.

mathematics is boring.

mathematics is an easy subject.

Like job involving mathematics

Successful- to get the wanting job.

Successful-to make family happy

Successful-to get in to the university

successful making his/her happy

new topic-teachers explain the rules.

new topic-discuss a practical problem

new topic-work in pairs or small groups

new topic-teacher ask what we know

new topic-trying to solve an example

HHﬂHﬂﬂﬂﬂﬂﬂHﬂHHﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
[T O VO O SO SO O O U O O O O NG NG I U I O G IO N O O N S R N S R RS R AT R RV} RV RV RO O

teacher shows how to do problems.
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copying notes from the board 1 4 3,64 0,64 -2,08 4,79
having a quiz or test 1 4 2,58 0,93 -0,01 -0,86
work on mathematics projects 1 4 2,22 0,90 0,45 -0,48
work from worksheets or test book 1 4 2,47 1,02 0,13 -1,09
using a calculator 1 4 1,60 0,79 1,36 1,44
use computer in class 1 4 1,73 0,92 1,18 0,47
use daily life event solving problems 1 4 2,44 0,97 0,03 -0,98
work together in pairs or small groups 1 4 2,20 0,95 0,42 -0,69
teacher gives homework 1 4 3,42 0,76 -1,35 1,63
begin homework in class. 1 4 2,27 0,97 0,29 -0,89
teacher checks homework. 1 4 2,83 0,93 -0,39 -0,71
check each other’s homework. 1 4 2,31 1,01 0,30 -0,98
discuss completed homework. 1 4 2,47 1,01 0,07 -1,06
teacher use board. 1 4 3,69 0,63 -2,34 5,71
the teacher uses overhead. 1 4 1,72 0,86 1,22 0,94
listen teacher’s lecture-style presentation 1 4 3,49 0,76 -1,62 2,42
Work on problems own our own. 1 4 2,86 0,99 -0,45 -0,86
review homework. 1 4 2,68 0,99 -0,21 -1,01
Frequency of homework 1 4 3,52 0,72 -1,52 2,00
last month 1 5 3,43 0,97 0,13 -0,40
something of mine was stolen 1 4 1,51 0,85 1,69 1,99
thinking other students hurt me 1 4 1,50 0,82 1,74 2,36
last month, students miss the lessons 1 4 2,56 1,01 0,15 -1,12
last month other students hurt my friends 1 4 2,15 0,99 0,60 -0,62
last month I was hit or hurt 1 4 1,57 0,87 1,50 1,36
last month, I was made fun 1 4 1,76 1,02 1,17 0,10
last month, I was left out of activities 1 4 1,38 0,78 2,20 4,11
go to museum or art exhibition 1 4 1,42 0,80 1,93 2,87
join a concert 1 4 1,37 0,74 2,12 3,91
go to theatre 1 4 1,46 0,78 1,74 2,38
go to cinema 1 4 1,85 0,91 0,71 -0,52
popular music programs 1 4 3,20 1,11 -1,11 -0,25
sport 1 4 3,03 1,09 -0,84 -0,61
video games 1 4 2,35 1,24 0,15 -1,60
cartoons 1 4 2,28 1,18 0,18 -1,51
comedy, adventure, 1 4 2,97 1,08 -0,71 -0,79
[ use a computer at home 1 2 1,56 0,50 -0,25 -1,94
I look up information for mathematics 1 5 2,76 1,39 0,06 -1,33
I look up information for science 1 5 2,79 1,38 0,03 -1,30
I process and analyze data 1 5 2,53 1,38 0,32 -1,24
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APPENDIX C

ITEM ANAYSIS OF QUESTIONAIRE

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted
Watching tv and videos 188,7184 307,9491 -0,1811 0,7922
playing computer games 189,4310 292,7091 0,2698 0,7814
playing or talking with friends 189,0460 300,6453 0,0473 0,7870
doing jobs at home 189,3908 301,1527 0,0412 0,7868
playing sports 188,9770 290,7740 0,3443 0,7795
use the internet 189,5287 291,5223 0,2937 0,7806
higher education level of mother 188,3851 291,7410 0,1490 0,7867
higher education level of mother 187,7586 289,7795 0,1635 0,7868
How far in school do you expect to go 186,4023 299,7447 0,1175 0,7850
books at home 188,5805 291,8172 0,2875 0,7808
study desk/ table for your use 189,4080 300,4626 0,1929 0,7844
doing what teachers say 188,7816 296,9231 0,1665 0,7841
successful in mathematics 188,5000 295,8006 0,2346 0,7826
do well in mathematics 188,5230 296,1584 0,2066 0,7831
want takie more mathematics 188,3793 295,7628 0,2150 0,7829
more difficult for me than others 188,9770 303,7567 -0,0493 0,7892
I will never really understand it. 188,8391 301,3497 0,0191 0,7880
not one of my strengths 188,8793 305,4593 -0,1008 0,7907
liking it if it were not so difficult. 188,5920 305,9655 -0,1077 0,7921
not talented in mathematics 188,9425 305,5574 -0,1006 0,7912
learning things quickly 188,6322 295,5518 0,2332 0,7826
How much do you like 188,1322 297,9188 0,1657 0,7841
enjoy learning mathematics. 188,1437 296,4821 0,1988 0,7833
mathematics is boring. 189,1782 307,9854 -0,1847 0,7921
mathematics is an easy subject. 188,8161 297,8735 0,1406 0,7847
Like job involving mathematics 188,6897 297,3482 0,1478 0,7845
Successful- to get the wanting job. 187,7241 298,0969 0,2035 0,7835
Successful-to make family happy 188,2529 294,4097 0,2366 0,7823
Successful-to get in to the university 187,5920 297,8499 0,2445 0,7830
successful making his/her happy 187,9943 295,9595 0,2123 0,7830
new topic-teachers explain the rules. 187,7414 299,7304 0,1065 0,7852
new topic-discuss a practical problem 189,1724 293,3689 0,2884 0,7812
new topic-work in pairs or small groups 189,5287 292,5974 0,3251 0,7804
new topic-teacher ask what we know 188,8908 295,2539 0,2006 0,7832
new topic-trying to solve an example 188,2414 298,8894 0,0937 0,7860
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teacher shows how to do problems. 187,7644 301,0944 0,0637 0,7859
copying notes from the board 187,6264 301,0215 0,0635 0,7860
having a quiz or test 188,6264 294,8250 0,2470 0,7822
work on mathematics projects 189,1149 290,5994 0,3658 0,7791
work from worksheets or test book 188,8851 287,9058 0,4010 0,7777
using a calculator 189,7586 296,9356 0,2247 0,7830
use computer in class 189,6092 293,1065 0,2862 0,7811
use daily life event solving problems 188,7874 294,6771 0,2202 0,7827
work together in pairs or small groups 189,0460 292,1828 0,3281 0,7802
teacher gives homework 187,7989 298,5547 0,1433 0,7845
begin homework in class. 188,9540 294,7724 0,2131 0,7829
teacher checks homework. 188,4598 289,5446 0,3941 0,7784
check each other’s homework. 188,8103 293,7384 0,2367 0,7822
discuss completed homework. 188,7471 291,9126 0,3038 0,7805
teacher use board. 187,5115 300,8178 0,1036 0,7852
the teacher uses overhead 189,6034 295,2696 0,2522 0,7822
listen teacher’s lecture-style presentation 187,7759 293,6084 0,3365 0,7806
Work on problems own our own. 188,4368 289,9584 0,3705 0,7788
review homework. 188,6092 296,7250 0,1485 0,7846
Frequency of homework 187,7414 294,7709 0,3093 0,7813
last month 187,8621 295,0098 0,2337 0,7825
something of mine was stolen 189,7356 296,4037 0,2261 0,7828
thinking other students hurt me 189,8448 294,9873 0,2958 0,7815
last month, students miss the lessons 188,6149 306,7931 -0,1355 0,7920
last month other students hurt my friends 189,0287 296,9182 0,1510 0,7845
last month I was hit or hurt 189,6897 294,9898 0,2459 0,7822
last month, I was made fun 189,5460 295,1048 0,2006 0,7832
last month, I was left out of activities 189,8678 298,2425 0,1443 0,7845
go to museum or art exhibition 189,9195 293,6929 0,3593 0,7804
join a concert 189,9713 295,8662 0,3386 0,7815
go to theatre 189,8851 292,5763 0,4399 0,7793
go to cinema 189,4828 290,3899 0,4311 0,7783
popular music programs 188,1264 301,9608 -0,0068 0,7896
sport 188,2241 297,7356 0,1044 0,7861
video games 189,0862 290,2758 0,2704 0,7811
cartoons 189,0402 299,3452 0,0602 0,7875
comedy, adventure, 188,3103 292,3771 0,2523 0,7817
I use a computer at home 189,6954 299,3344 0,1996 0,7839
I look up information for mathematics 188,4483 280,1910 0,4563 0,7741
I'look up information for science 188,4540 281,1511 0,4358 0,7749
I process and analyze data 188,6954 282,0049 0,4174 0,7756
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APENDIX D

QUESTIONS OF BOOKLET A

Tanitim Bilgileri
Okul:
Sinif:
Adi-Soyad:

Asagida verilen sorulardan dogru cevaplar1 segenegi olanlarin segenegini sorularda
dogru secenegi bularak isaretleyin, ¢oziim ve agiklama yapmanizin istendigi
sorularda bos birakilan yerlere ¢oziimlerinizi ve agiklamalarinizi yapiniz.

Bu test 25 sorudan olugsmaktadir ve cevaplanma siiresi bir ders saatidir.

A
SORULAR

1) Cem 3 karton meyve suyuna x zed 6diiyor. Bir karton meyve suyunun fiyat1 kag

zed’dir?

a) — b) — c) 3+x d) 3x
3 X

2) 7,11, 15, 19, 23 siralamasindaki sayilar 4’er 4’er artiyor. 1, 10, 19, 18, 37
siralamasindaki sayilar 9’ar 9’ar artiyor. 19 sayisi her iki siralamada vardir. Eger

siralamalar devam ederse her iki siralamada da ortak olacak olan sonraki say1 kactir?

Cevap:

3) K=6 oldugunda L=4 ve M = 24’tiir. Asagidakilerden hangisi dogrudur?
M K

a)L=—+— b)L=— c) L=KM dL=K+M e)L=M-K
K M
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4) Bir markette 7 portakal ve 4 limon 43 zeds ve 11 portakal ile 12 limon 79 zeds’dir.
x’1 portakalin fiyati, y’yi de limonun fiyat1 olarak kullanarak x ve y nin degerlerini

bulmak i¢in iki tane esitlik yazin?

Esitlik 1:

Esitlik 2:

5) Grafik Omer ve Leyla’nin yaptiklari yiiriiyiisiin zamanimi ve mesafesini
gostermektedir.

Mesafe(Km)

0 e } ¥ } 4 } 4 { -

A0 830 LI 9:30 000 10530 1100 11:30 12:00 2:30 Zaman
Eger ikisi de ayn1 yerden aym yon dogru yiirlimeye baslarsa ne zaman karsilagirlar.

a) 8:00 b) 8:30 c) 9:00 d)10:00 e) 11:00

6) x = -3 ise — 3x ‘in degeri kagtir?

a) -9 b) -6 ¢)-1 d) 1 e)9

7) Bu sayilarin hangisi 10’a en yakindir?

a) 0.10 b) 9.99 ¢) 10.10 d) 10.90
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8) Ali’nin 4 tur kosabildigi pisti ayn1 siirede Cem 3 tur kosabilmektedir. Cem12 tur
kostugunda Ali kag tur kosar?

a) 9 b) 11 0 13 d) 16

9) Bir 6gretmen ve bir doktorun her birinin 45’er kitab1 vardir. Eger 6gretmenin
kitaplarinin 4/5 ‘i ve doktorun kitaplarinin 2/3 ‘i roman ise 6gretmenin romanlarinin

sayist doktorunkinden kag tan fazladir?
a)2 b) 3 c)6 d) 30 e) 36

10)

o]
Yukaridaki dort rakam biiylikten kii¢tige dogru dort basamakli say1 olusturmak i¢in
diizenlenmistir. Ayn1 dort rakam sonra kiigiikten biiyiige dogru diger dort basamakl

say1y1 olusturmak i¢in diizenleniyor. Bu iki dort basamakli say1 arasindaki fark nedir.
a) 3726 b) 4726 c) 8082 d) 8182 e) 8192

11) Ayse ve Can’a bir say1y1 100’e bolmeleri isteniyor. Yanliglikla Ayse sayiy1 100
ile carpryor ve 450 elde ediyor. Can dogru olarak sayiy1 100’e bélityor. Cevabi nedir?

a) 0.0045 b) 0.045 ¢) 0.45 d)4.5
3 3 4
12) — + (—x — )= 2
5 10 15
3 6
a) —— ) 17
51 25 e) ——
25
11 11
b) —— d)——
6 2
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13) Hangisi 370 x 998 + 370 x 2 ‘ye esittir?

a) 370 x 1000 b) 372 x 998 c¢) 740 x 998 d) 370 x 998

14)

Yukaridaki tiggende biitiin kiigiik iicgenlerin alanlar esittir. Tarali alanin taral

olmayan alana orani nedir?

a)5:3 b)8:5 c)5:8 c)3:5

15) Bir bilgisayar Kuliibiiniin 40 iiyesi vardir ve iiyelerin % 60’1 kizdir. Sonradan 10
erkek Kuliibe katiliyor. Simdi iiyelerin yiizde ka¢1 kizdir?

Cevap:

16) Sekil bir iilkede yetistirilen tiriinlerin dagilimini gostermektedir.

Grafikte verilen bilgilere gore verilenlerden hangisi dogrudur?

a) Bugdaya gore daha fazla yulaf tiretilmektedir.

b) Misir iilkenin toplam iiriinlerinin yarisindan daha fazladir.
c) Yulaf iilkenin misir miktarinin iigte birinden daha fazladir.
d) Bugday ve yulaf’in toplami misirdan daha fazladir

17) Bunlardan hangisi en kiiciik zaman dilimidir?

a) 1 giin b) 20 saat ¢) 1800 dakika d) 90 000 saniye
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18) Kaynama noktasina kadar 1sitilmis bir deney tiipii su sogumaya birakiliyor. Suyun

sicaklig1 bes dakikalik araliklarla 6l¢iiliiyor ve sicaklik- zaman grafigi ciziliyor.

Soguma Egrisi
Sicaklik(°C)

m}\
80—
[11] !

0 5 10 15 20 25 30 35 40 45 50
Zaman(Dakika)

[k 20 derecelik soguma yaklasik olarak ka¢ dakika siirer.

a)3 b) 8 c) 37 d) 50

19) Bir raly’de iki kontrol noktasinin aras1 160 km’dir. Siiriiciiler bir kontrol
noktasindan digerine maksimum puani alabilmek i¢in tam olarak 2,5 saatte gitmek

zorundadir.

A) 160 km yi bu siirede gitmek i¢in ortalama hiz ne olmalidir?

Cevap:

B) Bir siiriicii 40 km’lik daglik boliimii 1 saatte pistin baslangicinda gidiyor.
Eger kontrol noktalar arasindaki toplam siire 2,5 saat ise kalan 120 km i¢in saatteki

ortalama hizi ne olmalidir?

Cevap:

20) Bir dogru ( 2,3 ) ve (4,7 ) noktalarindan ge¢gmektedir. Asagidaki noktalarin
hangisi de bu dogru iizerindedir?

a)(0,2) b)(1,2) ¢ (24) d)(3,5) e)(45)
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21) Belma, Firat ve Deniz Zedland’a yeni tagindilar. Her ii¢iiniin de telefon
baglatmaya ihtiyag¢lar1 vardir. Bir telefon sirketinden iki farkli plan 6neren bilgiyi
aliyorlar.

Her ay ddemeleri gereken sabit iicret ve her konustuklari dakika i¢in farkl: icretleri
vardir. Bu iicretler gece ve giindiiz olmasina, telefonu kullandiklar1 zamana ve hangi
odeme planim sectiklerine baglidir. Her iki plan bedava konusma siiresi iceriyor. Iki

planin detaylan tabloda gosterilmektedir.

Dakika Bagina Ucret Aylik
PLAN Aylik bedava
Sabit Giindiiz Gece konugma

Ucret (8:00 - 18:00) (18:00 — 8:00) siiresi

Plan A 20 zeds 3 zeds 1 zed 180

Plan B 15 zeds 2 zeds 2 zeds 120

Belma her ay 2 saatten az konusuyor hangi plan onun i¢in daha az pahalidir?
En ucuz plan:
Cevabinizi aylik sabit iicret ve aylik bedava konusma siiresine gore agiklayin.

Firat bir ayda geceleri 5 saat konusuyor. Her iki planin maliyeti onun icin nedir?
Cevabiniz1 gosterin.

Plan A’nin aylik maliyeti:

Plan B’nin aylik maliyeti:

Deniz Plan B’yi segiyor ve bir aylik faturasi 75 zeds’dir. Ka¢ dakika konusmustur?
Cevabiniz1 gosterin.

Konusulan Dakika:
22) 20cm uzunlugunda ince bir telden bir dikdortgen olusturuluyor. Bu dikdortgenin

genisligi 4cm ise uzunlugu nedir?

a) 5 santimetre b) 6 santimetre ¢) 12 santimetre d) 16 santimetre
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23) Tablo bir sinifin 10 puanlik testten alinan sonuglar1 gostermektedir.

Test puan1 | Cetele/ skor | Goriilme siklig
4 / 1
5 I 3
6 1 6
7 /l 2
8 /11 4
9 /1 3
10 / 1

Simifta kag kisinin sonucu 7 den daha iyidir?

a) 2 b)8 )10 d)12 €)20

24) PQRS dikdortgeni UVST dikdortgeni tizerinde dondiiriilebiliyor.

T S R
Donme merkezi hangi noktadir?
a) P bR ¢S dT e V
P Q
U v
25)
XO

Yukaridaki sekil diizgiin altigendir. X ‘in degeri kactir?

Cevap:
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APENDIX E

QUESTIONS OF BOOKLET B

Tanitim Bilgileri
Okul:
Sinif:
Adi-Soyadi:

Asagida verilen sorulardan dogru cevaplar1 segenegi olanlarin secenegini sorularda
dogru secenegi bularak isaretleyin, ¢oziim ve agiklama yapmanizin istendigi
sorularda bos birakilan yerlere ¢oziimlerinizi ve aciklamalarinizi yapiniz.

Bu test 25 sorudan olusmaktadir ve cevaplanma siiresi bir ders saatidir.

B
SORULAR

1) Giiney’in Burak’in kitaplarinin iki kat1 kadar kitab1 vardir. Cihan’in Burak’tan 6
tane daha fazla kitab1 vardir. Eger Burak’in x tane kitab1 varsa asagidakilerden

hangisi bu ii¢ kisinin sahip oldugu toplam kitap sayisini belirtir.
a)3x+6 b) 3x + 8 c)4x+6 d) 5x+6 e)8x +2

2)(3,6), (6,15), (8,12)

Bunlardan hangileri yukarida siralanmais olan her ikilinin ikinci sayisinin birici

sayidan nasil elde edildigini tanimlar.

a)3 ekleyerek b) 3 ¢ikararak ¢) 2 ile ¢arparak
d) 2 ile carpip sonra 3 ekleyerek e) 3ile carpip sonra 3
cikararak
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3)Egerx—y=5 ve

= 3 ise y’nin degeri nedir?

a) 6 b) 1 c)-1 d)—-7

4) Asagidaki sekiller benzer iiggenlere boliiniiyor.

T T3
2 2/
Sekil 1 517
6|8
Sekil 2

Sekil 3
A) Asagidaki tabloyu tamamlayin. Once iigiincii sekli kac kiiciik iicgenin

olusturdugunu doldurun. Sonra eger oriintii devam ettirilirse 4. sekil icin kag kiigiik

ticgene ihtiya¢ oldugunu bulun.

Sekil Kiigiik iicgenlerin
sayl1s1

2
8

BN =

B) Sekillerden olusan siralama 7. sekle kadar genisletilirse 7. sekil i¢in kag kiiciik

ticgene ihtiya¢ vardir?

Cevap:

C) Sekillerden olusan siralama 50. sekle kadar genisletilirse 50. figiirdeki kiigiik

ticgenlerin sayisimi sekli cizip ticgenleri saymadan bulmanin yolunu agiklayin.

Cevap:
12 36
5) Eger = ise n kactir?
n 21
a)3 b) 7 c) 36 d) 63
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6) ——-— =

7 7

2 X 2x
a)—— b)3 c) 2x d) —— e)

7 7 7

7) Hangi sayilar biiyiikten kiiciige dogru siralanmstir.
a) 0.233 0.3 0.32 0.332 c) 032 0.233 0.332 0.3

b) 0.3 0.32 0.3320.233 d) 0332 032 0.3 0.233

8) Bir makine her 30 saatlik operasyon i¢in 2.4 litre benzin kullanmaktadir. Makine

100 saat i¢in kag litre bezin kullanir.

a)7.2 b) 8.0 ) 8.4 d) 9.6

9) 1:00ile 1:30 arasinda gecen siirenin bir saate orani kagtir?

1 1 1 2 3
a) — b)— c¢) — d — e)
5 3 2 3 4

10 Her hafta 7000’e yakin gazete satilmaktadir. Her y1l yaklagik kac gazete satilir.

a) 8400 b) 35 000 ¢) 84 000 d) 350 000 e) 3 500 000

11) Bir arabanin 45 It yakit alabilen deposu vardir. Bu araba her 100 km. de 8.5 It
yakat titkketmektedir. Tam dolu depo ile 350 km. bir yolculuga c¢ikiliyor. Yolculugun

sonunda depoda ne kadar yakit kalir?

a) 15.251t b) 16251t  ¢)24.751t d)29.75 1t

12) 1- 5 x (-2) ‘nin degeri nedir?

a) 11 b) 8 c)—38 d)-9
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13) Eger n negatif bir tam say1 ise bumlardan hangisi en biiyiikt

a)3+n b) 3xn ¢)3-n d)3+n

14) Bir bilgisayar kliibiiniin 40 iiyesi vardir ve iiyelerin % 60’1 kizdir. Sonradan 10
erkek kliibe katiliyor. Simd tiyelerin yiizde ka¢1 kizdir
Cevap:

15) Sekil bir iilkede yetistirilen tiriinlerin dagilimin1 gostermektedir.

Grafikte verilen bilgilere gore verilenlerden hangisi dogrudur?

e) Bugdaya gore daha fazla yulaf tiretilmektedir.

f) Misir iilkenin toplam iiriinlerinin yarisindan daha fazladir.
g) Yulaf iilkenin misir miktarinin iicte birinden daha fazladir.
h) Bugday ve yulaf’in toplami misirdan daha fazladir

16) Kaynama noktasina kadar 1sitilmis bir deney tiipii su sogumaya birakiliyor. Suyun
sicaklig1 bes dakikalik araliklarla Olciiliiyor ve sicaklik- zaman grafigi ciziliyor.

Soguma Egrisi
Sicakhik(°C)

—

. a 5 10 15 20 25 30 35 40 ;;m;;'(Daklka)
1k 20 derecelik soguma yaklasik olarak kag dakika siirer.
a)3 b) 8 c) 37 d) 50
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17) 400 litre su ile doldurulan 250 mililitrelik siselerin sayisi...

a) 16 b) 160 ¢) 1600 d) 16 00

18) Grafik bir diikkanda bir haftada satilan dolma kalem, kursun kalem, cetvel ve

silgi sayisini1 gostermektedir.

Mal miktar1
160
140
120
100
a0
&0
40
20

o

Diikkanda satilan mallar

Satilan mallarin isimleri grafikte yoktur. Dolma kalem en ¢ok satilan madde ve silgi
en az satilan maddedir. Cetvelden ¢ok kursun kalem satilmistir. Kag¢ tane kursun
kalem satilmustir.

a)40 b)80 c)120 d)140

19) 20cm uzunlugunda ince bir telden bir dikdortgen olusturuluyor. Bu dikdortgenin

genisligi 4cm ise uzunlugu nedir?

a) 5 santimetre b) 6 santimetre ¢) 12 santimetre d) 16 santimetre

20) Mehmet 6devini yapmaya 6:40’ta basliyor. Mehmet’in 6devini yapmasi bir

saatin ii¢ ceyrek dakikasi kadar siiriiyorsa saat kacta 6devini bitirir?

Cevap:
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21) Belma, Firat ve Deniz Zedland’a yeni tagindilar. Her iigiiniin de telefon baglatmaya
ihtiyaclar1 vardir. Bir telefon sirketinden iki farkli plan 6neren bilgiyi aliyorlar.

Her ay 6demeleri gereken sabit iicret ve her konustuklart dakika icin farkli ticretleri vardir.
Bu iicretler gece ve giindiiz olmasina, telefonu kullandiklar1 zamana ve hangi 6deme planini
sectiklerine baglhdir. Her iki plan bedava konusma siiresi iceriyor. iki planin detaylar1

tabloda gosterilmektedir.

Dakika Bagina Ucret Aylik
PLAN Aylik bedava
Sabit Giindiiz Gece konusma

Ucret (8:00 - 18:00) |(18:00 — 8:00) siiresi

Plan A 20 zeds 3 zeds 1 zed 180

Plan B 15 zeds 2 zeds 2 zeds 120

Belma her ay 2 saatten az konusuyor hangi plan onun i¢in daha az pahalidir?

En ucuz plan:

Cevabinizi aylik sabit iicret ve aylik bedava konusma siiresine gore aciklayin.

Firat bir ayda geceleri 5 saat konusuyor. Her iki planin maliyeti onun i¢in nedir? Cevabinizi
gosterin.

Plan A’nin aylik maliyeti:

Plan B’nin aylik maliyeti:

Deniz Plan B’yi segiyor ve bir aylik faturasi 75 zeds’dir. Kag¢ dakika konusmustur?
Cevabiniz1 gosterin.

Konusulan Dakika:

22) Sekilde POR olgiisit 110°, QOS 6lciisii 90° ve POS agis1 140° dir.
R

Q

A 0
QOR ol¢iisii kag derecedir?

Cevap:
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23) R

P / Q
Yukanidaki sekilde P merkezli bir cemberin yay1 dogruyu Q noktasinda kesecek
sekilde ciziliyor. Sonra ayn1 yaricapa sahip Q merkezli yay ilk yay1 R de kesecek

sekilde ciziliyor. PRQ ag¢isinin dl¢iisii nedir?

a) 30° b) 45° c) 60° d)75°

24) Bir raly’de iki kontrol noktasinin arasi1 160 km’dir. Siiriiciiler bir kontrol
noktasindan digerine maksimum puani alabilmek i¢in tam olarak 2,5 saatte gitmek

zorundadir.

A) 160 km yi bu siirede gitmek i¢in ortalama hiz ne olmalidir?

Cevap:

B) Bir siiriicii 40 km’lik daglik boliimii 1 saatte pistin baglangicinda gidiyor.
Eger kontrol noktalar arasindaki toplam siire 2,5 saat ise kalan 120 km i¢in saatteki

ortalama hizi ne olmalidir?

Cevap:

25) Sekilde PQ ve RS paraleldir.

P 1/2 . Q
4/3

<

R™ W8 " S

Asagidaki hangi acilarin toplam1 180 dir.

a) 5ve7 b)3ve6 c)lves d)1 ve 7 e)2 ve 8
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APENDIX F

QUESTIONS OF BOOKLET C

Tanitim Bilgileri
Okul:
Sinif:
Adi-Soyadi:

Asagida verilen sorulardan dogru cevaplar1 segenegi olanlarin secenegini sorularda
dogru secenegi bularak isaretleyin, ¢oziim ve agiklama yapmanizin istendigi
sorularda bos birakilan yerlere ¢oziimlerinizi ve aciklamalarinizi yapiniz.

Bu test 25 sorudan olusmaktadir ve cevaplanma siiresi bir ders saatidir.

C
SORULAR

1) Eger y = 3x + 2 ise hangisi x’in y cinsinden degerini verir?

y-2 y+2 y y
a)xX= —— b)x = o)x= —-2 dx=— +2
3 3 3 3

2) Kibrit ¢opleri sekilde gosterildigi gibi diizenlenmistir.

T ' %"*m T
L _._;-.'e‘f ! #?__.__.__-.'.:f 2 e
— ra “m‘f’

L ——= N ——_N = —

Sekil I Sekil 2 Sekil 3

Oriintii devam ettirilirse 10. sekli yapmak icin kag tane kibrit ¢opiine ihtiyac vardar.

a) 30 b) 33 ¢) 36 d) 39

3) a a
Eger — =70ise —=
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b 2b
a) 35 b) 68 c)72 d) 140
4) Sami toplamlar1 84 olan ii¢ ardisik ¢ift say1 bulmak istiyor.

k+(k+2)+(k+4)=_84esitligini yaziyor. k neyi belirtiyor?

a) Ug ¢ift sayimin en kiigiigiinii b) Ortanca cift say1y1

¢) Ug ¢ift sayinin en biiyiigiinii d) Ug cift sayinin ortalamasini

5)x+3y=11ve2x +3y=18isey ="

a)3 b) 2 c)-2 d)-3

6) 4(x+5)=80isex="?

Cevap:
7) 3
Bir oyundaki insanlarin i cocuktur. Bu cocuk seyircilerin yiizdesi kagtir?
25
a) % 12 b) % 3 c) %0.3 d) % 0.12

8) Bir diikkan fiyatlarim1 % 20 artiriyor. Onceki fiyat1 800 zeds olan bir malin yeni

fiyat1 ne olur?

a) 640 zeds b) 900 zeds ¢) 960 zeds d) 1000 zeds

9) Bir 6grenci grubunda 6grencilerden 16 sinin dogum giinii yilin ilk yarisinda ve
14’{iniin dogum giinii yilin ikinci yarisindadir. Yilin birinci yarisinda doganlarin

gruba orani olan kesir hangisidir?

14 14 16 16 30
b) — c) d)— e)
30 16 14 30 16

a)
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10) Bir bahgede 14 sira vardir. Her sirada da 20 bitki vardir. Bahc¢ivan daha sonra her
sirada 20 bitki olacak sekilde 6 sira daha yapiyor. Simdi toplam kac bitki vardir?

Cevap:

11) Ali bir yaris1 49.86 saniyede kostu. Betiil ayni yaris1 52.30 saniyede kostu. Betiil

Ali’den ne kadar daha fazla kogmustur?

a) 2.44 saniye b) 2.54 saniye c) 3.56 saniye d) 3.76 saniye

12) Bir kepge 1/5 kg un aliyor. 6 kg’ lik bir torbay1 doldurmak i¢in ka¢ kepce una

ihtiya¢ vardir?

Cevap:

13) Hangisi 112 + 92 ‘sine en yakindir?

a) 20+ 20 b) 20 + 80 c) 120 + 20 d) 120 + 80
4
14) —  dan kiigiik bir kesir yazin.
9
Cevap:

15) Bir bilgisayar kuliibiiniin 40 iiyesi vardir ve iiyelerin % 60’1 kizdir. Sonradan 10
erkek kuliibe katiliyor. Simdi iiyelerin yiizde kag1 kizdir?

Cevap:

16) Bir okulda 1200 6grenci vardir ( kizlar ve erkekler ) . Rasgele 100 kisilik bir
orneklem seciliyor ve drneklemde 45 erkek bulunuyor. Hangisi okuldaki en olas1

erkek sayisidir?

a) 450 b) 500 ¢) 540 d) 600
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17) Hangisi genellikle bir futbol sahasinin biiyiikliigii icin kullanilir.

a) santimetre kare  b) santimetre kiip c) metre kare d) metre kiip

18) Belma, Firat ve Deniz Zedland’a yeni tasindilar. Her ii¢iiniin de telefon baglatmaya
ihtiyaclar1 vardir. Bir telefon sirketinden iki farkli plan 6neren bilgiyi aliyorlar.

Her ay 6demeleri gereken sabit iicret ve her konustuklart dakika icin farkl ticretleri vardir.
Bu iicretler gece ve giindiiz olmasina, telefonu kullandiklar1 zamana ve hangi 6deme planini
sectiklerine baglidir. Her iki plan bedava konusma siiresi iceriyor. Iki planin detaylar

tabloda gosterilmektedir.

Dakika Bagina Ucret Aylik
PLAN Aylik bedava
Sabit Giindiiz Gece konugma

Ucret (8:00 - 18:00) |(18:00 — 8:00) siiresi

Plan A 20 zeds 3 zeds 1 zed 180

Plan B 15 zeds 2 zeds 2 zeds 120

Belma her ay 2 saatten az konusuyor hangi plan onun i¢in daha az pahalidir?

En ucuz plan:

Cevabiniz1 aylik sabit iicret ve aylik bedava konusma siiresine gore aciklayin.

Firat bir ayda geceleri 5 saat konusuyor. Her iki planin maliyeti onun i¢in nedir? Cevabinizi
gosterin.

Plan A’nin aylik maliyeti:

Plan B’nin aylik maliyeti:

Deniz Plan B’yi segiyor ve bir aylik faturasi 75 zeds’dir. Kag¢ dakika konusmustur?
Cevabiniz1 gosterin.

Konusulan Dakika:

19)20cm uzunlugunda ince bir telden bir dikdortgen olusturuluyor. Bu dikdortgenin

genigligi 4cm ise uzunlugu nedir?

a) 5 santimetre b) 6 santimetre ¢) 12 santimetre d) 16 santimetre
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20) Sekil bir iilkede yetistirilen iirtinlerin dagilimin1 gostermektedir.

Grafikte verilen bilgilere gore verilenlerden hangisi dogrudur?

i) Bugdaya gore daha fazla yulaf iiretilmektedir.

i) Misir iilkenin toplam iiriinlerinin yarisindan daha fazladir.
k) Yulaf iilkenin misir miktarinin iicte birinden daha fazladir.
D Bugday ve yulaf’in toplami misirdan daha fazladir

21) Kaynama noktasina kadar 1sitilmis bir deney tiipii su sogumaya birakiliyor. Suyun
sicaklig1 bes dakikalik araliklarla Olciilityor ve sicaklik- zaman grafigi ciziliyor.

Soguma Egrisi
Sicaklik(°C)

a 5 10 15 20 25 30 35 40 4

) iaman(Dakika)

[k 20 derecelik soguma yaklasik olarak ka¢ dakika siirer.

a) 3 b) 8 ¢) 37 d) 50

22)

Yukaridaki koordinat diizlemimde hangi noktanin koordinatlari ( 2, -4 ) tiir.

a)P b Q c)R d)
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23) Bir raly’de iki kontrol noktasinin arast 160 km’dir. Siiriiciiler bir kontrol
noktasindan digerine maksimum puani alabilmek i¢in tam olarak 2,5 saatte gitmek

zorundadir.

A) 160 km yi bu siirede gitmek i¢in ortalama hiz ne olmalidir?
Cevap:

B) Bir siiriicii 40 km’lik daglik boliimii 1 saatte pistin baglangicinda gidiyor.
Eger kontrol noktalar arasindaki toplam siire 2,5 saat ise kalan 120 km i¢in saatteki

ortalama hizi ne olmalidir?

Cevap:

24) ABCD bir beggendir.

70° 70°

Baska bir GHIJ yamugu ABCD yamugu ile benzerdir. G agisi ile J agis1 dl¢iileri

70’ dir. Bunlardan hangisi dogru olabilir.

a)GH = AB

b)H agis1 sag acidir.

¢)GHIJ nin biitiin kenarlar1 ayni uzunluktadir.
d)GHIJ’nin ¢evresi ABCD’nin ii¢ katidir.
¢)GHIJ’nin alan1 ABCD’nin alanindan daha azdir.
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25)
8cm 10cm

12cm

Asagidaki tiggenlerin hangisi yukaridaki tiggenle benzerdir?

a) b) 10cm c)
12cm 19¢cm 12cm
8cm
15cm 12 cm

Scm

10cm
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24cm

16cm
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APENDIX G

ANSWER KEY OF TEST A

2)

Correct response

55

Incorrect response

27 and 46 [2344 and 37+9]

Either 27 OR 46

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

3)a

4)

Correct response

Tx+4y= 43 (or equivalent) and 11x+12y=79 (or equivalent)

Incorrect response

No equation correct and one incorrect/missing

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

5)d
6) e
7)b
8) d
9)c
10) ¢
b

12) e
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13)a
14) a

15)

Correct response

48% with calculation shown

Partical response

24 girls

Correct method but computational error

48% with no calculation shown

Incorrect response

%50

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

16) d
17)b
18) a

19)

Correct response

64 kph or 64 (or equivalent)

Incorrect response

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

80 kph or 80 (or equivalent)

Incorrect response

120
— or 48 shown
2.5

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

20)d
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21)

Correct response

Plan B with explanation that includes three minutes used and explicit reference
to lower monthly fee for plan B

Partial response

Plan B with explicit reference to lower monthly fee and no reference for three
minute

Incorrect response

Plan B with inadequate (only three minute) or no explanation

Plan A with or without explanation

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

Plan A=140 zeds and Plan B=375 zeds, with works shown

Partial response

140 zeds and 375 zeds with no work shown

Plan A or plan B correct with work shown but no both

Incorrect response

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

150 with work shown

Partial response

150 with no work shown

Correct method but with no calculation error

Incorrect response

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

22)b
23)b

24) c

25)
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Correct response

60 degrees

Incorrect response

120 degrees

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank
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Dc
2)e
3)b

4)

APENDIX H

ANSWER KEY OF TEST B

Correct response

18 AND 32

Incorrect response

18 and any number other than 32

18 and no numerical response for the 4™ figure

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

98

Incorrect response

49 [Multiplies 7x7]

58 [Series is 2,8,18,28,38...7th term is 58]

Other incorrect (including crossed out/erased, stray marks, illegible or off task)
Nonresponse

Blank

Correct response

Correct general (i.e., literal) expression, e.g., 2n°, or equivalent expressed in
words

2x50% OR 2x50x50 OR 100x 50 OR (50+50)x50 OR equivalent expressed in
words(disregard errors in computation)

Partial response

Derives answer (5000) without showing work

Other partial correct

Incorrect response

50x2 OR 100

50x50 OR 2500
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Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

5)b
6) e
7 d
8)b
9)b
10)d
11)a
12) a
13)c

14)

Correct response

48% with calculation shown

Partical response

24 girls

Correct method but computational error

48% with no calculation shown

Incorrect response

%50

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

15)d
16) a
17) ¢
18) ¢

19)b

20)
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21)

Correct response

7:25

Other response equivalent to 7:25

Incorrect response

7:20

7:30

6:25

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

Plan B with explanation that includes three minutes used and explicit reference
to lower monthly fee for plan B

Partial response

Plan B with explicit reference to lower monthly fee and no reference for three
minute

Incorrect response

Plan B with inadequate (only three minute) or no explanation

Plan A with or without explanation

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

Plan A=140 zeds and Plan B=375 zeds, with works shown

Partial response

140 zeds and 375 zeds with no work shown

Plan A or plan B correct with work shown but no both

Incorrect response

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

150 with work shown

Partial response

150 with no work shown

Correct method but with no calculation error

Incorrect response

Incorrect (including crossed out/erased, stray marks, illegible or off task)
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Nonresponse

Blank

22)

Correct response

60

Incorrect response

30 OR 50 [140°- 110° or 140° - 90°]

55 [110/2]

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

23)c

24)

Correct response

64 kph or 64 (or equivalent)

Incorrect response

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

80 kph or 80 (or equivalent)

Incorrect response

120
or 48 shown

2.5

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

25)b

120




a
2)b
3)a
4)a
5)a

6)

APENDIX I

ANSWER KEY OF TEST C

Correct response

15

Incorrect response

25 [100 /4]

60 [80/(4x5)]

71 [80-4-5]

Any expression or equation, other than x=15, containing x.

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

7)a
8)c
9)d

10)

Correct response

400 or equivalent

Incorrect response

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

11)a
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12)

13)d

14)

15)

Correct response

30

Incorrect response

30 kg [incorrect unit]

6/5 [6x1/5]

4 [4/5 more needed to comlete 1 kg]

5 [5 scoops = 1kg flour]

6 [from stem]

Other incorrect (including crossed out/erased, stray marks, illegible or off task)
Nonresponse

Blank

Correct response

A fraction with numerator smaller than 4 and denominator equal to 9, includes
3/9=1/30R 1/3

A fraction with numerator equal to 4 and denominator greater than 9, includes
4/10 =2/5 OR 2/5

3/8

Other correct fraction

Incorrect response

5/9

2/3

Any fraction equivalent to 4/9

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

48% with calculation shown

Partical response

24 girls

Correct method but computational error

48% with no calculation shown

Incorrect response

%50

Other incorrect (including crossed out/erased, stray marks, illegible or off task)
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Nonresponse

Blank

16) ¢
17) ¢

18)

Correct response

Plan B with explanation that includes three minutes used and explicit reference
to lower monthly fee for plan B

Partial response

Plan B with explicit reference to lower monthly fee and no reference for three
minute

Incorrect response

Plan B with inadequate (only three minute) or no explanation

Plan A with or without explanation

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

Plan A=140 zeds and Plan B=375 zeds, with works shown

Partial response

140 zeds and 375 zeds with no work shown

Plan A or plan B correct with work shown but no both

Incorrect response

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

150 with work shown

Partial response

150 with no work shown

Correct method but with no calculation error

Incorrect response

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank
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19)b
20)d
21)a
22) ¢

23)

Correct response

64 kph or 64 (or equivalent)

Incorrect response

Incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

Correct response

80 kph or 80 (or equivalent)

Incorrect response

120
or 48 shown

2.5

Other incorrect (including crossed out/erased, stray marks, illegible or off task)

Nonresponse

Blank

24) a

25)d
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APPENDIX J

ITEM ANALYSIS OF BOOKLET A QUESTIONS

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation  Deleted

Mean SD

M1 0,4867 0,5015 10,9467 25,5676 0,5899 0,8053
M2 0,4067 0,4929 11,0267 26,3751 0,4332 0,8120
M3 ,06733 0,4706 10,7600 26,1299 0,5113 0,8091
M4A 0,1867 0,3909 11,2467 27,2475 0,3456 0,8157
M4B 0,1600 0,3678 11,2733 27,4617 0,3149 0,8168
M5 0,4467 0,4988 10,9867 27,5837 0,1867 0,8220
M6 0,7000 0,4598 10,7333 26,4787 0,4482 0,8116
M7 0,7200 0,4505 10,7133 26,5817 0,4362 0,8122
M8 0,6267 0,4853 10,8067 26,3718 0,4421 0,8117
M9 0,5867 0,4941 10,8467 26,1173 0,4851 0,8099
MI10 0,6067 0,4901 10,8267 26,7349 0,3622 0,8149
M1l 0,4533 0,4995 10,9800 26,5969 0,3813 0,8141
M12 0,5867 0,4941 10,8467 25,5401 0,6061 0,8048
M13 0,2200 0,4156 11,2133 27,3099 0,3058 0,8170
M14 0,5800 0,5708 10,8533 26,1528 0,3995 0,8134
MI15 0,2467 0,5173 11,1867 25,7770 0,5266 0,8078
M16 0,7800 0,4156 10,6533 27,6240 0,2321 0,8194
M17 0,3667 0,4835 11,0667 27,5526 0,2019 0,8212
Mi18 0,2533 0,4364 11,1800 27,8801 0,1607 0,8221
MI9A 0,2000 0,4013 11,2333 26,9720 0,4025 0,8138
MI19B 0,0800 0,2722 11,3533 28,5522 0,0635 0,8229
M20 0,2267 0,4201 11,2067 27,8026 0,1878 0,8210
M21A 0,1667 0,5235 11,2667 28,8009 -0,0470 0,8319
M21B 0,0067 0,0816 11,4267 28,8100 -0,0065 0,8223
M21C 0,0067 0,0816 11,4267 28,7429 0,0701 0,8218
M21D 0,0067 0,0816 11,4267 28,7161 0,1008 0,8216
M22 0,4667 0,5006 10,9667 26,7573 0,3482 0,8155
M23 0,4933 0,5016 10,9400 27,0232 0,2945 0,8177
M24 0,3133 0,4654 11,1200 26,8714 0,3571 0,8151
M25 0,3667 0,4835 11,0667 26,6130 0,3937 0,8136
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APPENDIX K

ITEM ANALYSIS OF BOOKLET B QUESTIONS

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation  Deleted

Mean SD

M1 0,4444 0,4986 11,9653 44,6911 0,3298 0,8828
M2 0,5625 0,4978 11,8472 44,0884 0,4239 0,8808
M3 0,6667 0,5155 11,7431 44,0384 0,4143 0,8811
M4A 0,5903 0,4935 11,8194 44,6525 0,3400 0,8826
M4B 0,3542 0,4799 12,0556 44,1647 0,4301 0,8807
M4C 0,2153 0,4124 12,1944 43,9619 0,5497 0,8785
M4D 0,2014 0,5098 12,2083 44,1381 0,4046 0,8813
M5 0,7500 0,4345 11,6597 44,3659 0,4464 0,8804
M6 0,6597 0,4755 11,7500 44,2448 0,4218 0,8808
M7 0,5139 0,5016 11,8958 44,0940 0,4193 0,8809
M8 0,6458 0,4799 11,7639 43,7760 0,4932 0,8793
M9 0,6111 0,4892 11,7986 11,7986 0,5215 0,8787
MI10 0,4167 0,4947 11,9931 43,6573 0,4951 0,8792
Mil11 0,2431 0,4304 12,1667 45,7343 0,2094 0,8848
MI12 0,2778 0,4495 12,1319 44,2972 0,4412 0,8804
M13 0,5139 0,5016 11,8958 43,5905 0,4978 0,8792
M14 0,1806 0,4527 12,2292 43,9821 0,4916 0,8794
M15 0,8264 0,3801 11,5833 45,6853 0,2547 0,8837
M16 0,2639 0,4423 12,1458 45,7478 0,1998 0,8851
M17 0,3681 0,4840 12,0417 44,3759 0,3922 0,8815
M18 0,5833 0,4947 11,8264 44,7738 0,3202 0,8830
M20 0,3194 0,4679 12,0903 43,9568 0,4776 0,8797
M21A 0,2153 0,5692 12,1944 45,3605 0,1897 0,8868
M21B 0,0139 0,1174 12,3958 46,5765 0,3421 0,8837
M21C 0,0139 0,1174 12,3958 46,5765 0,3421 0,8837
M21D 0,0208 0,1433 12,3889 46,6309 0,2489 0,8840
M22 0,1875 0,3917 12,2222 43,9503 0,5844 0,8781
M23 0,2431 0,4304 12,1667 46,8951 0,0099 0,8884
M24A 0,1875 0,3917 12,2222 44,0761 0,5594 0,8786
M24B 0,0764 0,2665 12,3333 45,5524 0,4211 0,8816
M25 ,3056 0,4623 12,1042 44,3457 0,4189 0,8809
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APPENDIX L

ITEM ANALYSIS OF BOOKLET C QUESTIONS

Scale Scale Corrected

Mean Variance Item- Alpha

if Item if Item Total if Item

Deleted Deleted Correlation Deleted

Mean SD

Ml ,5758 ,4961 13,2348 36,1505 4175 8715
M2 ,6364 ,4829 13,1742 36,2519 4132 ,8716
M3 ,6364 ,4829 13,1742 35,6870 ,5143 ,8690
M4A ,6894 ,4645 13,1212 35,6951 ,5363 ,8685
M5 ,4394 ,4982 13,3712 36,0825 4272 ,8713
M6 ,5076 ,5018 13,3030 35,1441 ,5868 ,8670
M7 ,6591 4758 13,1515 35,6715 ,5260 ,8687
M8 ,5682 ,4972 13,2424 35,1469 ,5926 ,8668
M9 ,6212 ,4869 13,1894 36,3226 ,3966 ,8720
M10 4773 ,5014 13,3333 36,0560 ,4285 8712
Mi11 , 7652 ,4255 13,0455 36,1964 ,4902 ,8699
Mi12 ,3030 ,4613 13,5076 35,9465 ,4932 ,8696
M13 ,6894 ,4645 13,1212 36,0615 ,4679 ,8702
M14 ,6364 ,4829 13,1742 37,1679 ,2525 8757
M15 ,2348 ,4763 13,5758 35,8034 ,5013 ,8694
Mil16 ,4318 ,4972 13,3788 37,0615 ,2608 ,8756
M17 8712 ,3362 12,9394 38,0574 ,1729 ,8762
MISA ,3030 ,6983 13,5076 36,0686 ,2779 ,8781
MI18B ,0076 ,0870 13,8030 38,8159 ,0591 ,8765
M18C ,0076 ,0870 13,8030 38,8159 ,0591 ,8765
M18D 0152 ,1226 13,7955 38,6983 ,1142 ,8762
M19 4773 ,5014 13,3333 35,5980 ,5078 ,8691
M20 ,8106 ,3933 13,0000 37,4809 ,2600 ,8749
M21 ,2955 ,4580 13,5152 36,1906 4514 ,8707
M22 ,1515 ,3599 13,1212 36,1379 ,4537 ,8706
M23A ,6894 ,4645 13,4621 35,3955 5734 ,8675
M23B ,3485 4783 13,6591 36,6692 4792 ,8706
M?24 ,3939 ,4905 13,4167 36,3212 ,3934 ,8721
M25 ,5682 ,4972 13,2424 35,2843 ,5681 ,8675
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