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Abstract

The purpose of this study was to determine whether the attitudes of the students who participated in the appli-
cation within the context of TIMSS 1999 and 2007 projects towards the “Maths course” and their opinions abo-
ut “teaching activities in Maths course” had changed according to the mentioned years or not. The sample of
TIMSS 1999 was comprised of 7834 students from the 8th grade and the sample of TIMSS 2007 was comprised
of 4498 students from the 8th grade. The students were selected by means of stratified sampling method within
the ratio of seven geographical regions and schools. The responses of students to the choices of common items
in the questionnaires were summarized as percentages and they were illustrated with comparative graphics ac-
cording to the years. The results of the study showed that the students have more positive attitudes towards the
Maths course in TIMSS 2007 than they had in TIMSS 1999. In addition, the students more frequently reported to
establish relationship with daily life and their learning in math; cooperative learning activities were increased by
the time. In addition, essay exams and multiple choice test and quizzes were used more frequently. In terms of
using maths course materials and devices there was no change in using calculator; however, an increase was
observed in the use of computer.
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In today’s world, the technology that develops
rapidly and the increase in knowledge has led to
the change in the expectations of the communi-
ties from the individuals. In this respect, the role
of the educational systems is to educate individu-
als that construct the information in globalized
world, think critically, and establish to connect
phenomena and incidents. In this context, the im-
portance of assessment studies has increased over
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times which present empirical data about a coun-
try. Such empirical findings in field of education
present a ranking of a country among the other
countries and also give an opportunity to evalu-
ate national educational policies for that country.
The projects, such as TIMSS (Trends in Interna-
tional Mathematics and Science Studies), PIRLS
(Progress in International Reading Literacy Study)
and PISA (Programme for International Student
Assessment), which were applied for this purpose
and organized by OECD and aiming at determin-
ing the students’ achievements and in school and
out-of-school factors that affect their achievements
are the main case studies in the field of education
(Wu, 2010). Among these applications, TIMSS is
an international project that collects information
about the settings and factors that affect the learn-
ing and teaching processes like student, teacher
and school principals besides testing the students’
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achievements in Science and Maths. TIMSS par-
ticipants come from different countries around the
world. TIMSS was firstly held in 1995 and then it
is carried out respectively in 1999, 2003 and 2007
with four-year intervals. Turkey participated into
TIMSS application in 1999 and 2007 at the level
of 8" grades. TIMSS Maths assessment framework
is in a structure in which the students’ skills that
requires them to apply their knowledge in the sub-
jects like fraction and numbers, measurement, data
presentation, analysis and probability, algebra and
geometry into simple situations, in routine Maths
problem solving and in non-routine math problem
solving which the solution requires multi stages
are tested (Mullis et al., 2008). TIMSS of the Maths
achievement results test are interpreted within four
different proficiency levels which are defined as the
international levels. In each of the proficiency level,
it explained skills that students could perform de-
pend on the performance in TIMSS Maths test.

In terms of general Maths achievement mean, Tur-
key was in the 32" row among the 38 countries in
TIMSS 1999 and in the 37" row among the 59 coun-
tries in 2007. According to the TIMSS 1999 results,
only 1% of the Turkish students could organize
the given information, generalize, and explain the
solving strategies in the solution of the non-routine
math problems (Mullis al., 2000). However, the
results of the TIMSS 2007 showed that only a few
of the Turkish students (5%) could generalize and
had high level skills like solving complex and multi
stage problems or making inference (Yayan, 2009).

The results of TIMSS 1999 and TIMSS 2007 have
presented important information about the revi-
sion of the educational policies and teaching pro-
grams in Turkey. In this context, primary school
programs have been renewed with a student-cen-
tred perspective and put into practice in the first
section of the primary education since 2004. The
Maths teaching program which started to be im-
plemented in the first and the second section in
the perspective of student-centred of the new pro-
grams aimed at educating individuals that could
use Maths in daily life settings, solve problems,
share their ideas and solutions and enjoy learning
Maths (Milli Egitim Bakanligi [MEB], 2005). The
affective characteristics of the students have an
important role in Maths teaching (Dogan & Baris,
2010; McLeod, 1992; Papanastasiou, 2002). Maths
achievement could be affected by many variables
like the features of the school and the student, the
attitudes and perceptions of the students, socio-
economic variables. These variables affect the stu-
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dents’ achievements in the following educational
institution and their attitudes and perceptions
which determine their selection of professions
(Hammouri, 2004; Reynods & Walberg, 1992).

In literature, there is no sufficient research with
TIMSS 1999 Turkish data. This situation is the
same for research which was carried out with
TIMSS 2007 Turkish data. The major of stud-
ies with TIMSS 2007 Turkish data is related with
predictor variables of students’ achievement in
that period (Ozdemir, 2003; Oztiirk, 2010; Yaman,
2004; Yayan, 2003) and also the number of stud-
ies in terms of comparison of TIMSS 1999 and
TIMSS 2007 is limited (Baris, 2009). In this study
also, the opinions of the students were questioned
about “teaching activities in Maths course”. The
research results indicated that teachers’ teaching
activities in Maths course had an important impact
on attitudes and interest of the students towards
mathematics (Akyiiz, 2006; Baris, 2009; Cribari,
2006; Hare, 1999; Papanastasiou, 2002).

In this context, knowing which factors are related to
the students” achievements that they perform in in-
ternational projects like TIMSS will provide impor-
tant opportunities about taking precautions related
to the educational policies the countries have. As it
is known, TIMSS applications provide rich informa-
tion about the factors related to the student achieve-
ment by means of the surveys about teachers, school
administrators and teaching programs besides stu-
dent surveys. In this study, the part of the student
surveys that is related to Maths course is examined.

Purpose

The purpose of this study is to determine whether
the students’ attitudes “towards the Maths course”
and their opinions “teaching activities in Maths
course” which are tested through questionnaires ap-
plied to the students in the context of TIMSS project
that Turkey participated in 1999 and 2007 years
have changed during the aforementioned periods
or not and to compare the tendencies of the Turkish
students with the international mean values.

Method
Research Design

In this study, it was aimed at determining the at-
titudes, values, self-efficacy and opinions towards
math course and teaching activities of the Turkish
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students who participated into the TIMSS in 1999
and 2007 Turkish students’ attitudes and opinions
on the Maths teaching applications depending
on the responses of students gave to the common
items in student questionnaire which were imple-
mented in both periods. The study is a singular
survey research. In this kind of survey, every unit,
group, subject is separately described. Descrip-
tion of units, groups, subjects is limited to past or
present time. Sometimes, this description could be
a function of time. In this respect, this study is a
cross sectional survey (Karasar, 2004, pp. 79-80).

TIMSS Samples

The target population was 8th grade students in pri-
mary school for TIMSS 1999 and TIMSS 2007. The
selection of the sampling from the population was
accomplished through stratified sampling method.
Firstly, the geographical regions were defined as a
stratum and then schools from each stratum were
selected randomly. After that, one or two classes
were randomly selected from these schools. All the
students from these selected classes were included
into the sampling. When the Turkey data were
taken into account, while 7834 students, 42.1% of
whom were girls and 57.9% of them were boys,
from the 8" grades were selected from the seven
regions of Turkey for TIMSS 1999 application and
4498 students, 46.62% of whom were females and
53.4% of them were males, participated into TIMSS
2007 application (Olson, Martin, & Mullis, 2008).

Data

TIMSS International Study Centre presents stu-
dent survey data on the official web site of the insti-
tution (http://timss.bc.edu). The data of the study
were retrieved from this web site and organized in
accordance with the purpose of this study. In stu-
dent survey, there are items measuring “attitudes
towards Maths”, “the value given to the Maths” and
“teaching activities in Maths course” in the scope
of the Maths course ( Mullis, et al., 2005) In this
study, the common items in student questionnaire
in TIMSS 1999 and 2007 terms were determined.
These items were closed ended and Likert type. The
features that these items measured were classified
in two dimensions as: the attitudes, value and self-
efficacy perceptions of the students towards Maths
and their opinions on in-class teaching activities
about Maths topics (Mullis et al., 2008).

Data Analysis

In this study, the responses s that the Turkish stu-
dents gave to the items measuring the attitudes,
value and self-efficacy perceptions of the students
towards Maths and their views on in-class teaching
activities about Maths topics and common items in
student surveys in 1999 and 2007 TIMSS Maths test.
These responses and the ratio of the distribution of
these responses according to the choices were pre-
sented with comparative graphics. The significance
of the difference between the percentages related to
the responses students gave according to the peri-
ods was tested at the level of 0.05 and by means of
z-test (Akhun, 1982; Kutsal & Muluk, 1972).

Results

In this part, the findings about the research ques-
tions were summarized and interpreted within the
framework of the purpose of the study.

How did the Attitudes, Value and Self-Efficacy
Perceptions of the Students related to the Maths
Change in TIMSS 1999 and 2007?

The distribution of the responses of the statement
“I am good at Maths” indicated that students’ self-
efficacy perception about Maths course changed
in a positive direction when the responses of 1999
and 2007 were compared. This finding is similar
for international means. The international mean of
the students replying this statement as “Completely
agree” was higher in 2007 than in 1999 (z ., =
3.95; p< .05). As the distribution of the responses
of the statement “I enjoy learning Maths” was ex-
amined, the percentage of the all students who
replied the statement “I enjoy learning Maths” as
completely agree (z ., = 20.30; p< .05) and partly
agree (z ., = 12.70; p< .05) increased remarkably
when compared to the year 1999. This seemed pos-
itive in terms of the targets related to the affective
features of the new primary education program. In
terms of international means, the percentages of
the students who stated that they were completely
agree with this statement were above the interna-
tional mean for both years.

The distribution of the responses of the statement
“Maths is boring” indicated that although the per-
centage of the ones thinking that Maths was boring
in 1999 was lower (z oy = 2:31 p< .05) than the
ones in 2007, an increase (z (= 13:075 p< .05) was
observed in the percentage of the ones who were
completely disagree with this statement in 2007.
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This finding is similar to the responses given to the
statement “I enjoy learning Maths” When the three
findings above were evaluated together, it could be
interpreted that the attitudes of the students to-
wards Maths course changed in a positive way.

When the distribution of the responses of the state-
ment “T have to be good at Maths in order to get the
job I want” was analyzed, both in 1999 and 2007,
most of the students presented responses approv-
ing this statement. In terms of international means,
the percentage of students stating that they were
completely agree was above the international mean
for both terms.

The distribution of the responses of the statement
“I have to be good at Maths in order to enter the
department I want at the university” indicated that
the percentage of the ones thinking that they had
to be good at Maths in order to enter the depart-
ment they wanted at the university increased (z
— 13.71; p< .05) from 1999 to 2007. In terms of
international means were examined, the percent-
age of the students who were completely agree with
this statement was above the international mean

for both years.

How were the Opinions about Doing Maths
Courses in TIMSS 1999 and 2007 Years?

The distribution of the responses of the statement
“We have quizzes, tests or written exams in Maths
course” showed that quizzes, tests or written exams
were done more frequently in 2007.

The distribution of the responses of the statement
“We use calculator in Maths course” indicated that
almost 65% of the students in 1999 stated that they
never used calculator in Maths course. This per-
centage increased (z ,, = 11.43; p< .05) in 2007.
According to this, in most of the 8" grade Maths
course in Turkey, calculators were not used.

The distribution of the responses of the statement
“We use computer in Maths course” indicated that
while computers were hardly ever used in Maths
courses in 1999, the percentage of the students
who replied this statement as “never” decreased (z
o629, = 30-54; p<.05) in 2007. The percentage of the
students who stated frequency of computer use in
Maths course as “in every course or almost in every
course” was higher (z = 2.71; p< .05) in 2007
than in 1999. This indicated that the frequency of
using computers in Maths course increased. Simi-
lar result was also observed in the international
means of the responses given to this statement.
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The distribution of the responses of the statement
“We associate what we learn in Maths with our
daily life” indicated the percentage of the students
who replied the frequency of associating what they
learned with their daily lives as “in every course”
or “almost in every course” in 2007 increased re-
markably (z ,,, = 11.60; p< .05) when compared
to the one in 1999; the percentage of the students
who replied this frequency as “never” decreased (z
s = 7-57; p< .05) when compared to the one in
1999. The similar result was also observed in the
international means of the responses given to this
statement. This finding indicated that the teaching
activities related to the daily life situations were
used more frequently in 2007 than they were used
in 1999.

The distribution of the responses of the statement
“We work together in small groups in Maths cours-
es” showed that most of the students enrolled at in
the 8" grade stated that they sometimes worked
together in small groups or never did in both 1999
and 2007. The percentage of the students who re-
plied the frequency of working in small groups
in Maths courses decreased (z oy = 7205 p< .05)
when compared to the one in 1999.

The distribution of the responses of the statement
“We start to do our homework in Maths course”
indicated that the percentages of the ones who
did their homework in classroom were low in
both 1999 and 2007. It was also seen that the in-
ternational means were similar to the responses of
the Turkish students. This finding indicated that
homework was done out-of-school environments.

Discussion

In this study, the opinions of the students towards
the Maths course were evaluated for TIMSS 1999
and TIMSS 2007 for the 8" grade sampling. When
the findings of the study were evaluated in general,
the following conclusions were drawn out of the
data obtained from the common survey items in
TIMSS 1999 and TIMSS 2007 Maths applications
for the 8" grades.

According to the findings of the study related to the
attitudes of the students towards mathematics and
value and self-efficacy beliefs, it can be understood
that students developed more positive attitudes
towards mathematics and they perceive them-
selves more adequately in mathematics in years.
The studies in literature indicated that there is a
positive relationship between the mathematic ef-
ficacy beliefs of the students and their mathematics
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achievements (Dandy & Nettelbeck, 2002; House,
2004; O’'Dwyer, 2005; Randhawa, Beamer, & Lun-
dberg, 1993; Shen, 2002). When this finding and
results of the related studies are evaluated together,
it can be concluded that the mathematics achieve-
ments of the students who considered themselves
as adequate will be affected positively.

Active learning, individual differences and variety
of teaching methods have become more important
in the Teacher Education Program which is re-
newed at the end of 90’s. According to TALIS (2007)
Turkey Report, the teachers who have professional
experience with 1-6 years have graduated from the
renewed teacher education program. The ratio of
these teachers in all teachers is 35% (Biiyiikoztiirk,
Akbaba, &Yildirim, 2010). So, the teacher group
may have contribution to student’s positive opin-
ions and attitudes towards mathematics.

The ratio of the students who thought that they
should be good at mathematics in order to get the
job in the future and enter the department at the
universities they like increased in 2007. This find-
ing can be interpreted as students give more impor-
tance to mathematics for the future in recent years.
It was also mentioned in studies that both students
and parents gave importance to mathematic in the
period of entering the university which is particu-
larly determinant for the students’ future (Howie,
2002; Maqsud & Khalique, 1991; Reynolds, 1991).

In another dimension of the study, the opinions of
the students on the way mathematics course is taught
are questioned. The findings within this scope indi-
cated that measurement and teaching are interrelat-
ed. According to this, students take quizzes, tests or
written exam types frequently while they are being
taught mathematics. The frequency of this type of
application increased in 2007. The studies showed
that teachers frequently used multiple choice test
applications which require routine procedures in in-
class evaluations (Anilan & Sarier, 2008; Berberoglu,
Demirtasl, Giizel, Arikan, & Tuncer, 2009; Kilmen
& Demirtagli, 2009; Orbeyi, 2007).

The frequency of computer and calculator usage
was asked within the scope of tool usages during
the mathematics course. The findings revealed that
calculator was not used very often and there was no
significant difference among the periods in terms
of usage frequency. There are various findings re-
lated to the contribution of calculator usage to the
mathematics achievement. In some studies which
are used TIMSS 1999 data, Akytiz (2006) found that
the usage of calculator in mathematics course had a
positive impact on students’ mathematics achieve-

ment in Belgium, but in Netherlands and Slovakia
had a negative impact. House (2002) also found
that there was a negative and significant relation-
ship between usage of calculator and mathematics
achievement for Japanese student and but he did
not found significant relationship for American
students. Keys (1999) found low and not significant
correlation ((rho=-0.17) between usage of calcula-
tor and mathematics achievement in TIMSS 1995
data. It was found that the use of calculators did not
increase the achievement in mathematics course
both for simple operations and more complex oper-
ations (Hembree & Dessert, 1986; National Council
of Teachers of Mathematics [NCTM], 2000).

The frequency of computer use for mathemat-
ics teaching increased when compared to the one
in 2007. However, this increase was observed in
“some parts of the course” category. Antonijevi¢
(2006) stated that most of the students in 4 partici-
pant country (the USA, the Netherlands, Bulgaria
and Serbia) of TIMSS 2003 whose success was over
the average “sometimes” used computers. On the
other side, many research showed that computer
based teaching increases students’ learning motiva-
tion and the achievement in mathematics course,
facilitated to have positive attitudes towards math-
ematics (Aktiimen & Kagar, 2003; Baki, Kosa, &
Berigel, 2007; Bedir, Yilmaz, & Kesan, 2005; Isiksal
& Askar, 2005; Liao, 2007; Ozdemir & Tabuk,
2004; Senteni, 2004).

From TIMSS 1999 to TIMSS 2007, the ratio of the
students who stated that they frequently estab-
lished relationship with daily life and their learn-
ing in math increased. The studies indicated that
teaching activities which carried out with daily life
settings increased students’ achievement in math-
ematics course and also facilitated to have positive
attitudes towards mathematics (Ekem, 2001; Oz-
gen & Pesen, 2008).

The ratio of the students who stated that they
worked in small groups in mathematics course in
2007 was higher than the ones in 1999. The stud-
ies revealed that collaborative learning activities
increased the achievement in mathematics course,
particularly in primary school 6 - 8" grades (Bilg-
in & Akbayir, 2002; Ergelebi, 1995; Norwood, 1995;
Yildiz, 1998).

The ratio of starting and completing the assign-
ments in classroom was low in both periods. This
finding indicated that the assignments are complet-
ed in out-of-school settings. The studies showed
that there is negative correlation or no correlation
between the assignments and achievement (Altun,

2007; Berberoglu, 2008).
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