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Mathematics Teachers’ Comments on PISA Math Questions and Our
Country’s Students’ Low Achievement Levels

Matematik Ogretmenlerinin PISA Matematik Sorulari ve Ulkemiz
Ogrencilerinin Diisiik Basar1 Diizeyleri Uzerine Yorumlar

Murat ALTUN" Recai AKKAYA™

ABSTRACT: Our country’s having underachieved repeatedly in the international examinations such as PISA,
TIMSS etc., has made us consider that there are some problems related to our education system. The lowness of
achievement levels might be affected by many factors such as the student, the program, and the teacher being in the
first place. Of these factors, it is the teacher who is of great importance both because of being the person implementing
this program and being the factor on the performance of whom measures can be taken easily. Starting from this point
on, in the present study, the opinions of teachers about the lowness of students’ achievement levels on these exams
were examined. To achieve depth in the investigation, first the questions having addressed to students in PISA
implementations were asked to the teachers in written form and answers were received and then they were asked for
their opinions. The study revealed that the teachers regarded the insufficiency of the contents of the program and
that of the teachers’ accumulation of knowledge as the main reasons for students’ low achievement levels. It has
been concluded that working on these two factors and including such kinds of questions within the exams carried out
nationally are necessary to increase students’ achievement levels.

Keywords: Mathematics education, mathematics literacy, mathematics teachers, PISA, mathematics program,
mathematics teacher education

0OZ:Ulkemizin son yillarda PISA, TIMMS gibi uluslararas: smavlarda iist iiste diisiik dereceler elde etmesi,
egitim dgretim sisteminde bazi sorunlar oldugunu disiindiirmektedir. Basar1 diizeyinin diisiikliigii 6grenci, program,
Ogretmen basta olmak tizere birgok faktorden etkilenebilir. Bu faktorler arasinda dgretmen, hem programu uygulayan
kisi hem de performansi iizerinde kolayca tedbir alinabilecek bir faktér olmasi bakimindan 6nem arz etmektedir. Bu
noktadan hareketle bu ¢alismada 6gretmenlerin bu smavlarda elde edilen 6grenci basarisinin diisiik olusuna iligkin
goriisleri incelenmistir. incelemede derinlik saglamak igin dgrencilerin PISA uygulamalarinda muhatap oldugu sorular
once Ogretmenlere yazili olarak sorulmus, cevaplart alinmig ve sonra goriislerine bagvurulmustur. Arastirma,
O0gretmenlerin, 6grencilerinin basar1 diisiikliigiiniin baglica nedenleri olarak programin igeriginin ve 6gretmenlerin
birikiminin yetersizligini gordiiklerini ortaya koymustur. Basariy1 artirmak i¢in bu iki faktdr {izerinde galisilmasi ve
ayrica iilke i¢inde yapilan simavlarin bu tiir sorulari igermesi gerektigi sonucuna ulagilmigtir.

Anahtar sozciikler: Matematik egitimi, matematiksel okuryazarlik, matematik 6gretmeni, PISA, matematik
programi, matematik dgretmeni egitimi.

1. INTRODUCTION

The fact that the achievement levels of our country obtained from PISA 2003 assessment
(Program For International Student Assessment) which our country attended for the first time and
TIMSS-R 1999 (Third International Mathematics and Science Study-Repeat) and PIRLS 2001
(The Progress in International Reading Literacy Study) (Is, 2003) did not satisfy the educational
community has leaded to change of direction in the studies on program development which
started in 1985 and continued since that time and the attention has been shifted from content to
methodology. Since 2004, a series of studies on program development regarding mainly program
methodology have been conducted. The behavioural approach which the elementary educational
program was based on has been abandoned; instead of it, a program based on mainly
constructivist approach has been designed and put into practice. This basic change has required
also a change in the course materials and classroom learning environment and resulted in
designing learning environments as student-centred (MEB, 2005). In the last assessment carried
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out in 2009, the expected improvement level wasn’t obtained (www.pisa.oecd.org. 2010). This
situation put forwards the necessity to do more detailed researches concerning the subject.

Providing the opportunity for the comparison of educational levels of countries, PISA is a
project for international student assessment. Due to its academic content, PISA project performs
studies which assess the reading skills, physical sciences and mathematics and is applied to 15-
year-old students. The objective of this project is not to find out how much the young people are
specialized in certain content but to define what they can achieve with what they learn from
school.

Math questions of PISA are mainly related with mathematical literacy. Mathematical
literacy is defined as the capacity to perceive how mathematics can be used in real life and hence
how it can be utilized to meet the needs (MEB, 2005). The mathematical literacy in PISA is
measured in four fields. These include (1) Geometry, (2) Algebra, (3) Arithmetic and (4)
Probability. The evaluations in these fields are carried out by means of giving students an
opportunity to use the mathematical competence they need via the problems presented in the
context of real life. These problems necessitate the use of such skills as reasoning,
communication, modelling, problem posing and solving, using symbolic, formal and
technical language and operations. The skills on these fields show differences in terms of
difficulty level and the questions can be divided into three categories according to the skills to be
measured. These involve reproduction, connection and reflection skills. The reproduction skills
include identification of mathematical processes and problem types and application of routine
operations. The solutions of the easiest problems presented to students in PISA require the use of
such skills. The connection skills emerge when students are required to go beyond the routine
problems, interpret different situations and establish connections between them. The problems
necessitating such skills are generally mid-difficult. Finally, the reflection skills require students’
creativity when identifying the mathematical elements in the problem and establishing
connection. The problems measuring these skills are usually complex and the questions oriented
towards this objective are more difficult than others (MEB, 2005).

Since 2004 when the studies on program development started in our country, some
researches on the PISA achievement level of our country have been conducted.

Of these researches, Is (2003) has analysed the factors affecting math success and
determined such four factors as (i) student development level, (ii) self-confidence level, (iii)
positive classroom environment and (iv) avoiding memorizing. A similar study has been
performed by Yildirim (2009). He has talked to 160 school heads and nearly 5000 student’s
parents from various cities by using PISA 2006 data and examined the factors determining the
quality of education in Turkey. He has identified these factors as (i) Home and parental
characteristics, (ii) Student characteristics, (iii) Teaching method and (iv) Environment.

Savran (2004) focused on the question structure of PISA and analysed whether PISA
guestions are suitable for Turkish student profile or not. He has concluded that the high school
entrance exams (LGS) are based on memorized knowledge and hence PISA questions are
different from this aspect. Regarding the questions, another study has been carried out by Okur
(2008). He has examined students’ behaviours while solving 10 problems chosen from PISA
practices and tried to identify the deficiencies of our educational system. He has come to the
conclusion that the questions which require different problem solving strategies should be
included in the teaching program and students should be given a chance to discuss their
achievement status.

Berberoglu and Kalender (2005) have investigated the effects of region and school types on
the result and concluded that the school types are more influential on success rather than regional
differences.
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These summarized researches present the description of mathematics education in our
country from the perspective of PISA but any studies regarding teachers’ comments on this
subject and their suggestions to improve success haven’t been carried out. Although there are few
studies including directly teachers’ comments on program development as the study of Duru and
Korkmaz (2010), a research involving teachers’ comments on PISA assessments which trigger
these program changes haven’t been found out. However, we can find many studies which point
out that teachers play the most significant role in the success of program development studies.
Howson, Keitel and Kilpatric (1981) have expressed that teacher is one of the strongest factors
influential on program changes; Sosniak, Ethington and Varelas (1991) and Koehler and Grouws
(1992) have stated that math teachers’ comments and beliefs on program make it easy or difficult
to implement the program; Knapp and Peterson (1995) have pointed out that teachers’ comments
on program should be taken into account in order that programs can be applied successfully.

Being directly related with PISA and including the elementary mathematics teachers’ ideas
on achievement level of the 8™ grade students in PISA questions and improvement of it, this study
aims at filling this gap. Concerning the level of our country’s 8" grade students to solve the
guestions correctly selected from PISA applications, the mathematics teachers were asked the
following;

Q) their predictions about the level of students to solve these questions correctly,
(i) their comments on the degree of questions to assess mathematics achievement of
students,

(iii)  their ideas on the low achievement level of students in PISA questions,their opinions on
the changes and arrangements to be made in the education system in order to improve
the students’ success in mathematics.

2. METHOD

Since this study analyses a present situation under its own conditions without any outside
effects, it is designed in screening model (Karasar, 2000). It is a qualitative study as the data has
been obtained by examining the written comments of the participants through the content
analysis. In qualitative studies the basic objective is not to reach a general result via numbers but
to present a descriptive and realistic picture regarding the examined subject. As this study does
not have a concern for generalization, the obtained findings are limited with only elementary
mathematics teachers who have participated in the research.

2.1. Analysis Unit

The research was performed with 140 elementary mathematics teachers working in Bursa.
One of the researchers gave the teachers who attended the research a seminar for a week. In that
seminar, the participants were given information on PISA examination, Turkey’s achievement
level in PISA and mathematical questions in PISA and they were asked to solve some of those
problems. Upon the completion of seminar, the research questions stated above were addressed to
the teachers in written.

2.2. Data Collection Tool

The elementary mathematics teachers’ comments on PISA mathematical questions and our
country’s mathematics success in PISA were collected by using “Semi-Structured Interview
Form”. This form consists of totally four questions including one multiple-choice and three open-
ended questions.

2.3. Data Analysis

The data obtained from the interview forms was firstly recorded in a Word document and
analysed via content analysis. The objective of content analysis is to gather the similar
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information in the framework of certain concepts and themes and interpret them as
comprehensibly for readers (Yildirim and Simsek, 2006; 227). In the analysis process, the words,
sentences and paragraphs were conceptualized and coded with the aim of identifying the opinion
desired to be expressed in the answers given by the elementary mathematics teachers to the
questions. Then, the data obtained from interviews was analysed through Nvivo 8 qualitative data
analysis programme. In the programme, the codes were formed as free codes and gathered under
certain groups and the themes were defined. The codes and themes were determined by the
researchers and arranged in a way to provide an opportunity to define and interpret. The
frequencies of each theme and sub-theme were expressed as percentage. These percentage values
achieved were used for ranking and suggestion by the nature of qualitative studies. The figures
have been utilized for the presentation of the codes and themes formed after the data analysis.
Following each figure, the examples of the elementary mathematics teachers’ expressions have
been presented by quotations from the opinions on this code or theme.

3. FINDINGS

The findings of research are given on the basis of question below:

The first question addressed to the teachers was “at what range do you think that the
percentage (%) of the 15-year-old students who answer these questions correctly is?”

A)0-25 B) 26 - 50 C)51-75 D) 76 - 100

The frequency and percentage distribution of the teachers’ answers for this question are
given in Table 1.

Table 1: The Frequency and Percentage Distribution of the Elementary Mathematics
Teachers’ Answers for the 1% Question

0-25 26-50 51-75 76-100
66 (%47) 64 (%46) 10 (%7) -

Of the teachers, 93% (130 teachers) stated that students’ achievement level would be
between 0%-50% and 7% (10 teachers) stated it would be between 51% and 75%. None of them
estimated that the percentage of correct answers would be between 76% and 100%. The teachers’
comments confirm our country’s results received in PISA 2003, PISA 2006 and PISA 2009.

The second question addressed to the teachers was “do you think that these questions
measure mathematics success of the 15-year-old students? Write your opinion clearly. Is it
suitable to apply these questions to the 15-year-old students?”’

Of the teachers, 53% (75 teachers) stated that the questions were suitable; 17% (24
teachers) stated they were partially suitable and 29% (41 teachers) pointed out that they were not
suitable. These numerical results show that the teachers find the PISA questions involved in the
study appropriate for students’ capacity. The first and second question is interrelated. Considering
that more detailed results can be obtained, those two questions are assessed together below. To
that end, the answer of the first question formed as “suitability of questions for students’ level”
is given in the line and the answer of the second question, “the expected achievement level of
students™ is given in the column in the same table (Table 2).
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Table 2: Teachers’ Comments on the Expectation Level for Students’ Success and
Suitability of Questions

Suitability of Questions for Students’ Level (N)

Unsuitable Partially .
Suitable Suitable Total
s &~ | 0-25 17 8 41 66
2 EX
3 2=
S22 | 26-50 21 16 27 64
umse
<
51-75 3 0 7 10
Total 41 24 75 140

Providing an opportunity to compare the answers given by the teachers for the 1% and 2™
guestion, Table 2 puts forward some interesting results. The total number obtained in the columns
of this table shows that the answers of teachers are concentrated on the suitable option out of the
options of unsuitable, partially suitable and suitable; the total number obtained in the columns
represent that the achievement level is mostly between the range of 0%- 25% and then 26%-50%.
When these two results are reviewed together, the teachers have expected the achievement level
would be under the mid-range although most of them have found the questions as partially
suitable or suitable.

Assessing the results in a more detailed way, of 41 teachers included in the first column of
Table 2, 17 teachers expressed that students’ achievement levels would be between the range of
0% and 25%; for 21 teachers, it would be between 26% and 50% and 3 teachers stated that it
would be between 51% and 75%. The fact that those 41 teachers expressed the unsuitability of
questions for the students’ level is compatible with their prediction that the students’ success
would be under 50%. On the other hand, most of 99 teachers who found the questions suitable
and partially suitable stated that the achievement level would be under 50%. In other words, the
expected achievement level and suitability of questions haven’t shown parallelism; on the
contrary, the achievement level has shared similarity with the expectation level of the ones who
haven’t considered the questions as suitable. This situation indicates that the teachers regard the
questions efficient and the education system inefficient.

Through the analysis of lines in Table 2, some interesting results have also been obtained.
Most of 66 teachers included in the first line expected an achievement level under 25% although
they considered the questions suitable (8) or partially suitable (41). Most of 64 teachers included
in the second line expected an achievement level between 26%-75%, namely under the medium
range, although they regarded the questions partially suitable (16) and suitable (27). The fact that
7 of 10 teachers in the third line found the questions suitable is compatible with their expectation
for 50%-75% rated achievement level. However, the ones involved in this group constitute a
small part in 140 teachers. It is an interesting result in this research that the forth line hasn’t been
formed. None of 75 teachers who considered the questions suitable expected an achievement
level rated between 75% and 100%. The information available in these two lines has represented
the teachers’ opinion that “the questions are suitable but our students can’t answer them.”

The third question addressed to the teachers was “what do you think about the reasons
why the failed students couldn’t answer the questions involved in this practice correctly? Please
make an assessment regarding the difficulty level of questions, the content of teaching programs,
teachers’ teaching capability and knowledge, school infrastructure and classroom equipment,
cultural suitability of questions etc.”



24 Murat ALTUN, Recai AKKAYA

The teachers’ comments on why the students couldn’t give correct answers to the questions
addressed in the study are coded under 6 basic themes and 18 sub-themes. These themes are
grouped via Nvivo 8 program and the result is given in Figure 1.

Reasaons for the inability
to answer questions

A

Program Educational
level

Financial possibilities
S Question structure
Education

system

Lack of self
improvement
Physical conditions
of school
Teaching capability 7 i [Rote.
leaming
Insufficiency of
content knowledge

Crowded lnsufaf‘lcn_er:cy of
classrooms matenals

Lack of
prerequisite
leamings

Lack of association
with life

Lack of analytical
thinking

Lack of
motivation

Figure 1. The teachers’ comments on why the students couldn’t give correct answers to
the questions

According the variable number of teachers, the factors which they consider as influential
on students’ achievement levels are listed as the education system and exams (71), curriculum
(60), student (53), physical conditions (51), teacher (50) and family (8).

Table 3: Teachers on Students’ Achievement Levels of Their Answers Formed the theme of
the Frequency and Percentage Distribution

Frequency (f) Percent (%)

Education system and exams 71 25,27
Curriculum 60 21,47
Student 53 18,48
Physical conditions 51 17,50
Teacher 50 17,25
Family 8 0,03
Total 293 100

Those teachers pointed out that the students couldn’t answer those questions due to our
education system based on rote learning, the used exam type, the question structure
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(multiple-choice questions) used both in those questions and courses. We can see same examples
of the teachers’ comments on this matter below:

“I think the students couldn’t answer the questions correctly because our education
system is based on rote learning and not built on real information and it is not associated
with current life”

“As the teachers who instructed us, we (I'm talking about my period) prepare students
for the exams executed by the Ministry of National Education, load them with knowledge
as if they are machines and students do not know how and where to use knowledge. ”

“The content of our teaching system is based on reaching solution by the direct use of
knowledge without interpreting the problem.”

“Since our education system is generally based on multiple-choice tests, our students fail
in classic exams. The inability to give correct answers results from the fact that our
education system is built on multiple-choice tests. ”

“Since the admission to high school has the logic of SBS (Placement Test) in the system, 1
think the logic of such questions is not introduced to students in the elementary
education.”

“The reason is the requirement to teach lessons as SBS-oriented. ”

“In my opinion, the reason why students are not able to answer such questions is the
frequent application of test techniques.”

“The students couldn’t answer the questions involved in this practice because they are
highly occupied with test books due to SBS anxiety during 6%, 7% and 8" grades. Students
have become afraid of thinking, interpreting the questions and content with only what is
explained in the courses.”

“What is done and aimed to be done and the obtained result is not corresponding.
Discussing the net average of mathematics due to the reality of SBS in each meeting leads
to a change in the dimension of activities to be performed in classrooms. In other words,
tests are done instead of activities.”

The second factor which the teachers regarded as a reason why the students were unable
to give answers for PISA questions is mathematics curriculum. Sixty teachers discussed
this subject and associated the reasons of the inability to answer with the content,
process and application time of mathematics curriculum. Some examples of the teachers’
explanations regarding this matter are given below:

“The curricular intensity hampers students’ possibility to speak in the classroom
sufficiently and students do not have enough time to make comments in class. ”

5

“The reason is that our curriculum consists of knowledge loading not real life.

“The curricular intensity and lack of activities due to keeping up with the curriculum are
among the reasons.”

“Since the education given in schools has been mostly abstract and disconnected from
real life for years, students are not able to use what they have learnt for similar problems
they are faced with.”

“The fixed course hours can hinder advanced learning (analysis, synthesis).”
“The reason is the insufficiency of time spared for mathematics course.”

The teachers have attributed students’ inability to answer questions to some student-
related matters. Of the teachers, 53 discussed this subject and considered lack of motivation,
association with life and prerequisite learnings as the reasons for the inability to answer. Some
examples of teachers’ opinions on this subject are given below:



26

Murat ALTUN, Recai AKKAYA

“I think the cause of the inability to find the correct answers is ‘the taught mathematics
fear’ the students experience.”

“The students failed because they are uninterested in the course and they do not desire to
learn.”

“Students firstly have a great prejudice. They do not go beyond the operations they
know.”

2

“Students are not able to transfer what they learn at school to current life.

“I associate the reasons of the incapability to answer the questions with the lack of
connection between courses and life.”

“Since thinking skill of students in the cause and effect process is not developed, students
couldn’t answer the questions.”

“The basic reason why the students failed to answer the questions was the lack of
reasoning, prediction and interpretation and motivation to use these strategies.”

“The fact that the learned math subjects usually stay at the concept and knowledge level
and do not get to the analysis and synthesis phase is the reason of the incapability to
answer the questions. ”

“The principal reason why the students were unable to answer the questions is that they
do not understand what they read and there are deficiencies in their basic math
knowledge.”

“As the courses lack activities in the first grade education, students are prompted to
memorize. ”

As the forth reason for the students’ inability to answer the questions involved in this study
sufficiently, the teachers drew attention to the physical conditions of schools. 51 teachers
expressed their opinions and stated that students couldn’t answer such questions due to mostly
crowded classrooms and insufficiency of materials among the physical conditions. We can find

the expressions of several teachers regarding the subject below:

“The school infrastructure and classroom equipment are not adequate enough to give
such education.”

“Among the causes of failure, we can mention excessive humber of students and physical
structure of schools.”

“The infrastructure of schools is not suitable for this system; the total number of students
is high and the classrooms do not have the required properties.”

“The crowded classrooms, the incapability to deal with students personally and
technological insufficiencies are the causes of failure.”

The teachers considered teachers as another factor within the reasons of students’ inability
to answer PISA questions. Fifty teachers addressed this matter and gathered the insufficiencies
regarding themselves under four sub-themes. These include lack of self-improvement, teaching
capability, insufficiency of content knowledge and teacher training. Some examples of the

teachers’ expressions are stated below:

“What is important is to be a maestro in practises. We lack it.”

“Taking into account the Turkish general situation, there are teachers who teach COUrses
in the old style in line with their competence and knowledge that is why students will not
be highly competent in such questions.”

“Most of the teachers on duty do not have the necessary background to implement the
new curriculum.”



Mathematics Teachers’ Comments on PISA Math Questions and Our Country’s Students” Low Achievement Levels 27

“I believe that teachers teach courses via old-fashioned knowledge, they don’t have
enough information about progressive educational philosophy and hence teachers should
receive in-service training.”

2

“Teachers have insufficient information or they lack skills to apply these new methods.

“In my opinion, math teachers are educated with theoretical knowledge and they don’t
know applied mathematics and there is not a suitable environment for self-improvement
in our country.”

“The reason of failure is that teachers are still educated through the old system and
education and training is given via the new system.”

“The fact that teachers are generally educated via teacher-centred system not student-
centred is the reason for failure.”

The teachers stated that the last factor for the failure of students was students’ families. 8
teachers addressed the family factor and this number is much lower compared to the numbers
obtained in other factors. The theme of family is discussed under two sub-themes including
financial possibilities and educational level. We can see the examples of teachers’ comments on
the subject below.

“Indifference of students’ parents”
“... the educational level of family.”
“Indifference of families. Economic and social insufficiencies.”

Lastly, the teachers were asked the question, “do you think that a change is necessary in our
education system to improve the success in order to answer these questions? What direction
should this change be?”

The teachers’ opinions on how the change in our education system should be to improve
success are coded under 4 themes and 11 sub-themes. The result obtained regarding these themes
and sub-themes are given in Figure 2.

Exam
type

Examination
system

Question
structure

Physical P
conditions | b= Teacher
training

In-service

training
Course
books

Number of

Schoal students
haterials

conditions
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Four teachers didn’t give an answer to this question and two teachers pointed out that there
was no need for a change to improve success. Other teachers stated that some changes regarding
the factors of mathematics curriculum (185), physical conditions (80), examination system
(45) and teacher (26) should be made in order to increase success.

Concerning the need of change, the most addressed factor was the program and 68 teachers
discussed this matter. The teachers especially stated that there were excessive subjects in the
content of program, the course time was not enough to teach the subjects and hence the subjects
involved in the program should be decreased and associated with real life. The teachers’
comments on this matter are presented below:

Table 4: According to the Opinion of the Teachers in Our Education System Necessary
Change the Frequency and Percentage Distributions

Frequency(f) Percent (%)

Curriculum 185 55,05
Physical conditions 80 23,80
Examination system 45 13,40
Teacher 26 7,75
Total 336 100

“The number of subjects should be decreased. Adequate time should be spared for the
subjects in order to be reinforced and internalized by students.”

s

“We should make the course curriculums less intensive.’

“This change should ensure that the children under the age of 15 are taught the
mathematical fields used in the daily life rather than theoretical knowledge. The
curriculum should be simplified in order to create the required time and carry out
activities. And the appropriate time and opportunities should be provided.”

“I think that it will be possible to allocate more time via less-extensive curriculum and
the students’ success will increase.”

“If it is primarily desired to comprehend the basic mathematical knowledge, the number
of subjects should be reduced or the course hours should be increased.”

“The expression, ‘Everyone has their own peculiar style” should be taken into account
and we should educate children according to it.”

“It is required to let students discover themselves with applied methods in courses.”

“The curriculum should be organized to promote researching, thinking, interpreting and
creating solutions not memorizing.”

“It is necessary to turn mathematics into a necessity, ask questions and carry out
activities which develop thinking system (the solution shouldr ’# be told by the teacher and
time should be given to let students find the result.)

“It is essential to pay more attention to process than result. Students and teachers should
be given practical education rather than theoretical.”

“More time is to be allocated for practices in courses. Students should discover
knowledge by experiencing and doing themselves.”

“The time given for the subjects involved in the curriculum is not enough. It is necessary
to increase time in order to let students use problem solving and reasoning methods.”

Another field for which teachers require change with the aim of improving success is
physical conditions. Forty six teachers addressed this matter and pointed out that the number of
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students in classrooms should be reduced, the course books should be more based on analysis
and synthesis, the school infrastructure should be improved and appropriate materials should
be provided in classrooms. We can find examples of the teachers’ comments on the theme of
physical conditions and its sub-themes:

“In order to find a solution, firstly the course books are required to get rid of test logic
and be built on mainly interpretation and acquisition and teachers should fulfil this
properly.”

“Our books are inefficient. The course hours are inadequate to teach a subject. The
number of students should be between 15 and 20.”

“It is essential to provide that school properties are complete. The number of students
should be suitable for one-to-one education. ”

“The physical properties of schools must be improved. More importance should be paid
to visual education.”

“The infrastructure of schools and classroom equipment should be improved. More
equipment and instruments and mathematical materials must be used. ”

“I think that education and training will be efficient in 15-student classes accompanied
by well-educated teachers (who love their jobs) and sufficient equipment and materials.”

With a view to improving success, the teachers stated that the examination system should
be changed. Thirty teachers discussed this subject and expressed that the exam type used in our
country and the multiple-choice structures of these questions asked in such exams are required to
be changed. The teachers think that the current examination system prompts students to memorize
and an examination-centred education is given. Some examples of the teachers’ opinions on this
theme and its sub-themes are presented below:

“Children shouldn’t be put in a race. Education should be learning-centred without
grade anxiety.”

s

“We must assess students via process not exams.’

“Sure, the exams which children and young people will attend play a significant role.
Should the examination system be abandoned? This is a risk because whether a fair
conduct can be secured is to be questioned... However, the examination format can be
changed and hence the knowledge and practices can be successful.”

“It is necessary to get rid of SBS and OSS logic and oral-written exams like this exam
and practices are required to be included instead of exams. The subjects encompassed in
the first grade are to be reduced. The change of OSS logic can be advantageous in this
respect.”

“SBS should be abandoned. It is essential to pay great effort to better comprehension of
subjects instead of solving many questions. In this way, the stress over students, parents
and teachers will be removed.”

“When we are doing an activity, we are confronted with such a reaction from children as
“Let’s solve questions. We are studying for SBS etc.” As long as an exam is available or
unless the questions asked in exams measure whether the concept is comprehended or
not, the situation can’t be improved.”

Stating that they should keep up with the change themselves in order to increase success,
the teachers pointed out the in-service trainings must be more efficient and the teacher training
system should be compatible with the philosophy of mathematics curriculum in order to
implement the new program better. We can see the examples of 19 teachers’ comments on this
subject:
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“In our education system, teachers must be adequately instructed and all opportunities
must be provided.”

“Our education system should firstly begin from teacher training. The teachers who do
not know how to teach, namely, who haven’t absorbed mathematical theories completely
can only make children memorize. A teacher who has comprehensive knowledge and
knows how to discover can turn it to behaviour.”

“It is important to teach teachers “why knowledge is taught, for what use, where to use”
rather than how to teach students knowledge. If teachers change, then students also
change.”

“The quality of teaching faculties should be improved.”

>

“Teachers must be given efficient education.’

“Initially teachers need to be educated and adapted to this system.”

4. DISCUSSION and RESULTS

Of four questions used in this study, the first two were interrelated and the last two were
related to one another. In the first question, teachers were asked “how successful their students
would be” and in the second question they were asked “the suitability of questions for the 8™
grade” and hence “how successful they should be” was questioned. Upon reporting the low
achievement level, the third and forth question asked the reasons of failure and the measures to be
taken.

The first two questions pointed out the general conclusion that PISA questions were
suitable for the level of the students to whom that exam was applied but the students in our
country wouldn’t be successful at such suitability level and would get lower success. The fact that
the achievement level of the 8" grade students was expected mainly between the rate of 0-25%
and 26-50% put forward the teachers’ opinion that the education-training system didn’t enable
students to acquire the skills required by those questions. In other words, the results obtained in
2003, 2006 and 2009 PISA practises weren’t surprising for teachers. This situation at least lets us
think that teachers are highly aware of it and they can make contribution to improvement works.
Table 4 which was obtained from the answers of the second question of the same problem and
provided the possibility to compare the suitability of the questions and achievement expectation
presented some interesting results.

The close relationship between the third and forth question enables us in a sense to get an
idea about the reliability of the given answers. If the number of teachers who address a subject is
considered as a sign for the significance of the subject, the reasons of the low success in PISA
mathematics exams are listed respectively according the order of importance: education system
(exams and education), mathematics curriculum, student, physical conditions, teacher, family,
concerning the proposals about the changes to be made, program, physical conditions,
examination system, teacher. Taking into account that the availability of teacher factor is self-
criticism and it is difficult to criticize yourself, the factors can be set forth as teaching system and
exams, program, teacher and physical environment. The expressions involved in the answers
given to the third and forth questions were regarded as compatible and there were found as
sincere answers.

Of the six basic themes under which the teachers’ statements regarding the third question
about the reasons of the low level of success or the expectation of low success were gathered,
many teachers (71) addressed education system. This situation can be perceived as a sign for the
need to start improvement studies from this point. Within this theme, three sub-themes included
guestion structure, exam type and rote learning and the average success of the multiple-choice
guestions in this study was higher than open-ended questions. When these two situations are
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taken into account together, it can be understood that students should be given a chance to arrange
and organize their opinions.

While listing the reasons of failure, the teachers mentioned about the dominant character of
multiple-choice exams in the system and test technique. They pointed out that this situation
prompted students to use knowledge directly and resulted in teaching the courses as exam-
centred, which presents the need to redesign the learning environments via process and result-
centred assessment. The concepts which were significant under the title of content, learning and
implementation process were program, teaching process and implementation process within the
program theme which was the second to have been discussed most. The teachers stated that the
intensity of programs was tiring for students and teachers, there was no enough time in order to
give students a chance to express themselves and the content of teaching was disconnected from
real life. The third subject which the teachers discussed most under the student theme was the
quality of education the students received until the 8" grade. The insufficiency of pre-learning,
lack of motivation, lack of association with life and analytical thinking etc. can each be acquired
and removed by an efficient learning environment.

The teachers put forward that the negative impacts of physical conditions of schools on the
learning success were related with crowded classrooms and technological insufficiencies. This
situation revealed that those deficiencies continued despite the improvement works.

Concerning the reasons which they presented for themselves, the teachers stated that the
number of mathematics teachers was not adequate, they couldn’t adapt themselves to the new
teaching practices discussed lately and they taught courses as compatible with the system in
which they were educated and the education system was still teacher-based. Also, they pointed
out that the theoretical knowledge was more dominant in teacher training and practices were not
involved sufficiently. All these issues prompt us to think that teachers should be educated well
during pre-service and in-service education.

68 teachers presented their opinions on the program among the four basic themes under
which the answers given by the teachers regarding the question of what changes can be made in
the education system in order to improve the mathematic success in PISA exams. Concerning the
program, the teachers emphasized the excessive humber of subjects and underlined the necessity
that the content should give students a chance to discover themselves, the teaching practices
should be carried out by paying more importance to process than result and the number of
searching assignments should be increased. Teachers’ those expressions are corresponding to
their statements about the reasons of failure in PISA applications.

The teachers put the physical conditions in the second rank among the changes to be made.
In this context, they emphasized that the course books should pay attention to concept knowledge
and abandon being test-based materials. They also underlined that the number of students in
classrooms should be limited enough to ensure that teachers could deal with students personally.
They also emphasized that the class environments should be adequate in terms of books,
equipment-instruments and materials.

Thirdly, the teachers discussed the examination system. They underlined the necessity of
exams but stated that the grade anxiety, competition, sense of rivalry should be avoided. The
focal point is the necessity to use the exams involving oral and written expression instead of
multiple-choice exams. Another proposal made within the scope of that question is related with
teacher training. Although fewer teachers discussed this subject, the ones who expressed their
opinions clearly emphasized that the changes to be made should start from teacher training and
teacher initially should keep up with innovations. They have also stated that unless teachers
change, teaching and students couldn’t change, either. In both questions, it was reached the
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conclusion that the answers given to the student and family variables were coherent and the
questions were answered seriously.

Compared to the other variables discussed in this study, it is more difficult to take measures
on the variables of family and student. Being prominent in the study, teaching and exams,
program, teacher training and physical conditions are the variables which can be improved in
shorter time. The continuity of the researches in this field and the systematic follow-up of the
effects of the measures on the results are considered as a need in order to improve success.
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Uzun Ozet

Ulkemizin uluslararas1 diizeyde uygulanan ve iilkelerin egitim diizeylerinin birbirleriyle
karsilastirilmasina imkan veren Program for International Student Assesment (PISA), Third International
Mathematics and Science Study Repeat (TIMSS-R) ve The Progress in Internaltional Reading Literacy
Study (PIRSL) gibi degerlendirme sinavlarindaki basari diizeyinin diisiik olmasi egitim sistemimizde bir
takim sorunlarin oldugunun ve bir degisime ihtiyacin isaretcisi olmustur. Bu durumdan dolay:1 egitim
programlarinin metodolojisi ile ilgili bir dizi program gelistirme ¢alismas1 yapilmistir. Bu ¢alismalar ile
birlikte ilkogretim programimin dayandigi davramiggr yaklasim terkedilmis, yerine agirlikli olarak
yapilandirmaci yaklagimi esas alan bir program tasarlanmis ve uygulamaya konulmustur. Bu degisim simif
ici 6grenme ortaminin ve ders materyallerinin degigsmesine yol agmistir. Son yapilan uluslararasi
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degerlendirme sinavlarinin sonuglar1 dikkate alindiginda program degisikligiyle istenilen diizeyde
yiikselme olmamistir. Bu durum konu ile ilgili daha ayrintili arastirilmalarin yapilmasi ihtiyacini ortaya
koymaktadir.

Ulkelerin egitim diizeylerinin birbirleriyle karsilastirlmasina imkan veren PISA uluslararasi bir
ogrenci degerlendirme projesidir. PISA projesi akademik igerigi itibari ile okuma becerileri, fen bilimleri
ve matematik alanlarini degerlendiren caligmalar yapmaktadir ve 15 yas grubundaki &grencilere
uygulanmaktadir. Hedefi, genglerin belirli bir igerik hakkinda ne 6l¢iide uzmanlastiklarint degil onlarin,
okulda &grendikleri ile, neler yapabileceklerini belirlemektir.Ulkemizin PISA basar1 diizeyi iizerine
birtakim arastirmalar yapilmistir (fs, 2003; Savran, 2004. Berberoglu ve Kalender, 2005; Okur, 2008;
Yildirim, 2009). Belirtilen calismalar tilkemizdeki matematik egitiminin PISA perspektifinden bir tasvirini
ortaya koymakla birlikte, 6gretmenlerin bu konu ile ilgili olarak ne diisiindiiklerine, basar1 artirmak i¢in ne
onerdiklerine yer veren bir calisma yapilmamistir. Dogrudan program gelistirme calismalari hakkinda
Ogretmen goriislerine yer veren Duru ve Korkmaz (2010) gibi az sayida ¢alisma olmasmna ragmen, bu
program degisikliklerini tetikleyen PISA degerlendirmelerine iligkin dgretmenlerin goriislerine yer veren
bir ¢aligmaya rastlanamamastir.

Bu calisma ilkdgretim matematik 6gretmenlerinin, 8.sinif &grencilerinin PISA sorular ile ilgili
basar1 diizeyi ve bu basariy artirmayla ilgili diisiincelerine yer vermesi ve dogrudan PISA ile ilgili olmasi
ile bu boslugu doldurmayi amaglamaktadir. Bu amagla 6gretmenlerin bu sinavlarda elde edilen 6grenci
basarisinin diisiik oluguna iligkin goriisleri incelenmistir. Calismaya 140 ilkogretim matematik dgretmeni
katilmistir. [lkogretim matematik dgretmenlerinin PISA matematik sorulari ve iilkemizin PISA matematik
basarisi ile ilgili goriisleri yar1 yapilandirilmis goriisme formu kullanilarak toplanmigtir. Veri toplama
stirecinde Ogrencilerin PISA uygulamalarinda muhatap oldugu sorular dnce 6gretmenlere yazili olarak
sorulmus, cevaplart alinmis ve sonra goriislerine bagvurulmustur. Goriisme formlarindan elde edilen veriler
oncelikle Word belgesi olarak kayit edilmis ve igerik analiziyle ¢oziimlenmistir. Analiz siirecinde
ilkdgretim matematik 6gretmenlerinin sorulara verdigi cevaplarda anlatilmak istenen diisiincenin tespit
edilmesi amact ile kelime, climle ve pragraflar kavramlastirilarak kodlar belirlenmistir. Daha sonra
goriisme verileri Nvivo 8 nitel veri analizi programi aracilifiyla gerceklestirilmistir. Programda kodlar
serbest kodlar seklinde olusturulmus ve Ozelliklerine goére belirli gruplar altinda toplanarak temalar
belirlenmistir. Kodlar ve temalar, aragtirmacilar tarafindan belirlenmis ve tanimlamaya ve yorumlamaya
imkan saglayacak bir bicimde diizenlenmistir. Her tema ve alt temalarin frekanslari yiizde olarak ifade
edilmigtir. Elde edilen bu yiizdelik degerler nitel aragtirmalarin dogasi geregi siralama ve fikir verme
amacina yonelik olarak kullanilmistir. Verilerin analiziedilmesinden sonra olusturulan kodlarin ve
temalarin sunulmasinda, sekillerden yararlanilmis ve her bir sekilden sonra o kod veya temaya ait
goriislerden bire bir alintilar yapilarak ilkdgretim matematik Ogretmenlerinin ifadelerinden Ornekler
sunulmustur.

Calismanin verilerine gore ilk iki sorunun ortaya koydugu genel sonug, ogretmenlerin PISA
sorularmin bu sinavin uygulandigi 6grenci grubunun diizeyine uygun oldugunu ancak {ilkemizdeki
Ogrencilerin, bu uygunluk diizeyinde basarili olamayacagi, daha disiik bir basar1 elde edeceklerini
belirtmislerdir. {1k soruya verilen cevaplarda, 8. siif dgrencilerinin basar1 diizeyinin agirlikli olarak % 0-25
ve %26-50 oraninda beklenmesi Ogretmenlerin egitim-6gretim sisteminin bu sorularin gerektirdigi
becerileri yeterli diizeyde kazandirmadig: diisiincesinde olduklarini ortaya koymustur. Yani 2003, 2006 ve
2009 PISA uygulamalarindan elde edilen sonuglar dgretmenler igin siirpriz olmamustir. Bu durum en
azindan Ogretmenlerin farkindalik diizeylerinin yiiksek oldugunu ve iyilestirme calismalarina katki
verebileceklerini diisiindiirmektedir.

Ogretmenlerin {iglincii ve dordiincii sorulara verdikleri cevaplar incelendiginde PISA matematik
smavlarinda basar1 diisiikliigiiniin nedenleri 6nem sirasiyla sirayla; egitim sistemi (sinavlar ve 6gretim)
(71), matematik &gretimi programi (60), 6grenci (53), fiziksel kosullar (51), 6gretmen (50), aile (8);
yapilmasi gereken degisiklikler icin yapilan oneriler de; program (72), fiziki kosullar (46), sinav sistemi
(30), 6gretmen (19) seklinde olmustur. Ogretmen faktdriinden séz etmenin bir dzelestiri yapmak olmasi ve
Ozelestiri yapmanin giicliigli dikkate alindiginda faktorleri 6gretim sistemi ve siavlar, program, 6gretmen
ve fiziksel ortam olarak ifade edilebilir.

Ogretmenler basarisizligin nedenlerini siralarken &gretim sistemimizde ¢oktan segmeli siavlarin
sistemdeki baskin karakterlerinden, test tekniginden s6z etmislerdir. Ikinci olarak ¢ok deginilen program
temas1 altinda igerik, 6grenme ve uygulama siireci basligr altinda 6ne ¢ikan kavramlar program, dgretim
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siireci ve uygulama siirecidir. Ogretmenlerin iigiincii olarak cokca degindikleri dgrenci temasi altinda
degindikleri husus, sekizinci siifa gelinceye kadar aldiklari egitimin niteligi ile ilgilidir. On
ogrenmelerinin yetersizligi, motivasyon eksikligi, yasamla iligkilendirilmeden yoksunluk, analitik diigiinme
v.S. her biri nitelikli bir 6grenme ortammimn zaman iginde kazandiracagi ve ortadan kaldirabilecegi
hususlardir.

Ogretmenler PISA smnavlarindaki matematik basarisii arttirmak icin 6gretim programu, fiziki
kosullar, simmav sistemi ve Ogretmen yetistirme politikalarinda degisiklige gidilmesi yoniinde goriis
bildirmisleridir. Ogretmenler programla ilgili olarak konularin fazlah@na, igerigin 6grencinin kendisini
kesfetmesine imkan vermesine, sonugtan cok slirece dnem verecek Ogretim uygulamalar1 yapilmasina,
aragtirma  Odevlerinin artirilmasinin  gerekliligine vurgu yapmuglardir. Ogretmenler yapilabilecek
degisikliklerde ikinci siraya fiziki kosullarin diizeltilmesini koymuslardir. Bu baglamda ders kitaplarinin
test agirlikli materyaller olmaktan ¢ikip kavram bilgisine 6nem vermesinin, sinif mevcutlarinin 6gretmenin
ogrencilerle bireysel olarak ilgilenmesine firsat verebilecek dl¢iide az tutulmasinin, sinif ortamlarinin kitap,
arag-gere¢ materyal bakimindan yeterli hale getirilmesinin gerekliligi iizerinde durmuslardir. Ogretmenler
tigiincii olarak smav sistemine deginmisler; sinavlari gerekliligini belirtmisler ancak not kaygisi, yarisma,
rekabet duygularinin 6niine gecilmesi gerektigini ifade etmislerdir. Bu noktadaki vurgu ¢oktan se¢meli
smavlarin yerine sozlii, yazili anlatima yer veren siavlarin kullanilmasi gerektigi noktasinda olmustur. Bu
soru kapsaminda yapilan Onerilerden bir digeri de Ogretmen yetistirme ile ilgilidir. Daha az sayida
O0gretmen bu konuya deginmis olmasina ragmen, fikirlerini acgik¢a bildirenler yapilacak degisikliklere
Ogretmen egitiminden baslanmasi gerektigine, Ogretmenlerin Oncelikle yeniliklere ayak uydurmasina,
ogretmen degismedikce 6gretimin ve 6grencinin degisemeyecegine vurgu yapmislardir.
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