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Abstract: Man tries to learn his surroundings by showing tendencies such as discovering, researching, asking questions, and
noticing the relationships between objects. In other words, he tends to understand the world he lives in with various
judgments. Therefore, it is important to raise individuals with advanced reasoning skills, mathematical thinking skills,
proofing skills, problem solving skills, metacognitive knowledge, skills or qualifications. It can be said that this can only be
possible with the right teaching models, methods, techniques and teachers who can use them in the most efficient way. In this
context, the aim of the study is; To determine the difficulties in the preparation process for LGS, which has been
implemented in our country since 2018, and the reflections of LGS on mathematics education applied in schools within the
framework of the opinions of mathematics teachers and make suggestions accordingly. In the study, the screening model was
adopted because it was tried to portray the thoughts of a certain group of participants on a subject. The sample of the study; It
consists of 110 mathematics teachers who attended 8th grade classes in the 2018-2019 academic year. The data obtained from
teachers' opinions were analyzed by content analysis method. According to this; The predominant opinion is that students
have problems in understanding, interpreting, thinking and reasoning in the new examination system, however, because the
textbooks and the exam are not parallel, teachers have various difficulties. In this direction, various activities can be
organized to increase students' motivation and to gain reading habit. In addition, it is thought that it would be beneficial to
provide teachers with in-service training for the exam.
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Oz: Birey, dogumundan itibaren kesfetme, arastirma, sorular sorma, nesneler arasindaki iliskileri fark etme gibi egilimleri
gostererek cevresini 6grenmeye calisir. Bagka bir deyisle cesitli muhakemelerle yasadigi diinyayr anlama egilimdedir.
Bundan dolayr muhakeme becerisi, matematiksel diisiinme becerisi, ispat yapma becerisi, problem ¢ézme becerisi, ist biligsel
bilgi, beceri veya nitelikleri gelismis bireylerin yetistirilmesi 6nemlidir. Bu da ancak dogru 6gretim modelleri, yontemler,
teknikler ve bunlart en verimli sekilde kullanabilen dgretmenlerin varligi ile miimkiin olabilecegi sdylenebilir. Bu baglamda
¢aligmanin amaci; lilkemizde 2018 yilindan beri uygulanmaya baslanan LGS’ye hazirlik siirecinde yasanan giigliikkleri ve
LGS’nin okullarda uygulanan matematik egitimine yansimalarini matematik 6gretmenlerinin goriisleri gergevesinde tespit
etmek ve bu dogrultuda onerilerde bulunmaktir. Calismada belli bir katilimer grubunun bir konu izerindeki diisiincelerini
resmetmeye caligildig1 igin tarama modeli benimsenmistir. Caligmanin 6rneklemini; 2018-2019 egitim 6gretim yilinda 8.
Swniflarda derse girmis olan 110 matematik 63retmeninden olusmaktadir. Ogretmen goriislerinden elde edilen veriler igerik
analizi yontemiyle analiz edilmistir. Buna gore; &grencilerin yeni smav sisteminde anlama, yorumlama, diislinme ve
muhakeme etme sorunu yasadigi bununla birlikte ders kitaplari ile sinavin paralel olmadig1 bu nedenle 6gretmenlerin cesitli
zorluklar yasadigi goriisii agirhiktadir. Bu dogrultuda ogrencilerin motivasyonun artirilmasi ve okuma aligkanliginin
kazanilmasmi saglamak icin gesitli etkinlikler yapilabilir. Ayrica 6gretmenlere de sinava yonelik hizmet igi egitimlerinin
verilmesinin yararli olacag diigiiniilmektedir.

Anahtar Kelimeler: LGS, matematik, 6gretmen, giigliik

Tiirkge siiriim i¢in tiklayiniz

1. Introduction

Human beings are a creature that can think differently from other living things and question both their own
actions and their environment. With this feature, he tries to learn his surroundings by showing tendencies such as
discovering, researching, asking questions, and noticing the relationships between objects. In other words, he
tends to understand the world he lives in with various judgments. In this process, these judgments developed by
the individual affect his life significantly as well as his education life deeply. In parallel with this, information
and communication technologies have covered every stage of human life. (Kumandas & Kutlu, 2014; Tiemann,
2011) The temporal difference between generations has gradually narrowed. The world, lifestyle and social
change seen by a child born in the nineties and a child born in the 2000s are quite different from each other.
Therefore, education cannot be done with the methods, tools and teaching techniques of the nineties or earlier.
This situation has caused changes in education and training programs in our country as well as throughout the
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world. Therefore, this situation has made a new perspective necessary in mathematics teaching. “~“New
knowledge, opportunities and tools are reshaping our perspective on mathematics, our expectations from
mathematics, the way we use mathematics, and above all our mathematical learning and teaching processes.”
(MEB, 2013). This new perspective has made it a priority target to raise individuals with advanced reasoning
skills, mathematical thinking skills, proofing skills, problem solving skills, metacognitive knowledge, skills or
qualifications. The realization of these goals can only be achieved with an education that is suitable for these
skills. Goswami (2004) stated in his study that children obtained true or false conclusions and inferences by
conducting inductive or deductive judgments in various aspects from the first years of their lives. NCTM (2000)
also stated that children make very different judgments in primary education and in the following years, and they
can make various inferences, right or wrong, according to their own assumptions. Therefore, it can be thought
that the strategies developed by children at this age will be determinant in their future education lives. Because
reasoning is one of the basic concepts at the center of teaching and learning mathematics, as in all areas of life
(Russell, 1999). However, one of the concepts that opens the door to reasoning is to increase the understanding
capacity of the learning individuals. For this purpose, special lectures or courses are given to increase
understanding skills in developed western societies in the field of education such as the USA (Francisco &
Mabher, 2005; Generazzo, 2011; Hiebert & Grouws, 2007; Hsu, 2010; Lee, 1999; Martin & McCrone, 2009;
Pulley, 2010). Thus, in terms of conceptual continuity, concepts that form the basis of mathematics such as
mathematical thinking, association, abstract thinking, intuition, and communication can only be acquired by
teaching correct reasoning. It can be said that this can only be possible with the right teaching models, methods,
techniques and teachers who can use them in the most efficient way.

Designing educational programs; It is important to determine appropriate models, methods and techniques in
the realization of teaching. Shulman (1986) emphasized the importance of the relationship between pedagogical
content knowledge and field knowledge, and drew attention to the technique used and its practitioner. In other
words, teachers play an important role in addition to using appropriate teaching methods and techniques to
overcome the difficulties encountered in mathematics teaching and to enable students to make correct judgments.
Therefore, it is very important that teachers who contribute to the realization of teaching use appropriate teaching
models, methods and techniques in this process. In this regard, teachers; It is of great importance for students to
be aware of reasoning processes, to make instructional decisions in order for them to develop their reasoning
with correct strategies and to minimize their mistakes (Giiven & Demir, 2015). Therefore, teachers who are at
the center of teaching; Knowing the mathematical and mental thinking processes of students and giving them the
necessary feedback for this requires them to be aware of possible reasoning errors (Petrou & Goulding, 2011).
This situation is directly related to the education teachers receive and therefore their knowledge of teaching
mathematics. Because, if a teacher's understanding and infrastructure regarding the acquisitions and concepts to
be taught is limited, it may prevent the teaching process from being carried out efficiently. Therefore, it can
cause students to make many reasoning mistakes in the learning process or to continue their reasoning mistakes
(Stylianides & Stylianides, 2009). In this sense, teachers must first be equipped themselves in order to reveal
students' skills such as reasoning, problem solving, abstraction, and proof (Baki, 2008). Otherwise, develop
students' correct judgments; It may become more difficult for them to develop their skills in understanding,
solving and interpreting mathematical problems (iskenderoglu & Baki, 2011).

Teachers' understanding of the basic components of modern mathematics teaching such as mathematical
thinking, proof, reasoning and problem solving, the strategies they put forward and the methods they use have a
great influence on the shaping of this process. In other words, if a teacher does not have sufficient knowledge to
develop reasoning strategies and reasoning in the learning-teaching process, it cannot be expected that his
students will gain this understanding or these skills. For this, it is important to know the understanding of
teachers towards the teaching process of mathematics learning, the methods they use in this process, the
strategies they put forward, or how they evaluate the process (Healy & Hoyles, 2000). NCTM (2000) also
reveals the importance of teachers in the process by stating that teachers' field knowledge and understanding,
knowledge about students and teaching strategies contribute to the effectiveness of mathematics teaching.
Therefore, it is important for teachers to know the reasoning they put forward while dealing with the problems
that their students have solved, the problem-solving steps they have followed in this process, the reasons they
have presented for these steps, to recognize the relationships between the stages and to evaluate them correctly.
This situation reveals the importance of teacher training programs. Because it is important that the mathematics
teaching process is carried out properly and the actions inherent in basic skills are kept alive, but the role of
teachers in this process cannot be denied. In this process, teachers play an important role in helping students gain
skills such as making sense of mathematical concepts and the relationships between these concepts, interpreting
and associating them with other mathematical concepts and topics (Kinach, 2002; Vale, McAndrew & Krishnan,
2011; NCTM, 2000; Van de Walle, 2013). Thus, it is thought that students who gain this skill will learn
mathematics more meaningfully, value mathematics and permanent learning will be realized (Businskas, 2008;
MEB, 2013).

222



Difficulties in the Preparation Process of High School Pass Entrance (LGS) and Their Reflections on Education in the Framework ...

1.1. Problem Statement

Due to its nature, each individual is different. For this reason, the fact that the curriculum and the
measurement and evaluation process are “suitable for everyone”, “valid for everyone and standard” is not
suitable for human nature. (MEB, 2018). From this point of view, it is necessary to include maximum diversity
and flexibility in the measurement and evaluation process. This diversity; Since it significantly affects all
dynamics such as individual, education level, course content, social environment, school facilities, it requires a
serious change in the curriculum. This change in the curriculum; It has become the main target of most modern
countries. For this reason, education - training programs are rearranged according to the needs of the age and in
accordance with new changes. Because measurement and evaluation is the most important part of education and
training (Dwyer, 1998). Both in order to evaluate the change made and for the countries that do not want to be
behind the times with their education reforms to make a situation assessment; Various international exams or
events are held regularly every year. One of the most important of these activities is PISA (Program for
International Student Assessment). Our country has been involved in such practices in order not to be left behind
in the information age, whose dynamics has changed in recent years, and includes appropriate regulations in
education. In our country, which has a significant young population, it is necessary to determine how much
students have acquired these skills as well as bringing new, practical and permanent solutions to the problems
they face (Basol, 2016). For this purpose, PISA, TIMMS (Trends in International Mathematics and Science
Study) and our ranking in similar international exams are considered. Both the content of such exams are not
suitable for the teaching approach and assessment processes applied in our country, and the fact that our ranking
in these exams is not at the desired level has made some changes necessary. For this purpose, our country's
education programs and assessment and evaluation systems have been rearranged in order to raise individuals
with skills such as research, questioning, problem solving, reasoning, understanding what they read, using
technology effectively, reasoning and commenting. Changes have been made in assessment and evaluation in
accordance with the standards of international exams. The first stage of this change; The type of examination
introduced by the assessment and evaluation system in recent years is the centrally applied LGS (High School
Pass Exam). This exam aims to prepare students for international examination standards and to ensure that
qualifications can be made among students in transition to secondary education.

Considering the content of PISA, TIMMS and similar international exams, the following dimensions are
considered as criteria for math questions in LGS. Student;

1. Will be able to develop and use mathematical literacy skills effectively.

2. Will be able to understand mathematical concepts and use these concepts in daily life.

3. Will be able to express their own thoughts and reasoning easily in the process of problem solving and see the
deficiencies or gaps in the mathematical reasoning of others.

4. Will be able to use mathematical terminology and language correctly to explain and share mathematical
thoughts in a logical way.

5. Will be able to make sense of the relationships between human and objects and the relations between objects
by using the meaning and language of mathematics.

6. Will be able to develop his / her metacognitive knowledge and skills, and consciously manage his / her own
learning processes.

7. Will be able to use anticipating and mental processing skills effectively. The main purpose in setting these
criteria is; the students’ reasoning, causal thinking, that is, the development of reasoning skills, to provide a deep
understanding of learned mathematical concepts. (MEB, 2018)

1.2. Purpose of the research

With the effect of factors such as technology and communication, a continuous change and renewal steps are
taken in education programs. As in all levels of education, new regulations are made in transition to secondary
education. Therefore, each country has different practices in order to make screenings among students. While the
USA, Japan, England, Hungary, South Korea and the Netherlands take students to high school with an exam,
China, France, Italy and Singapore apply a secondary school graduation exam. In some countries, only school
grades, teacher opinion, school-based entrance examination are also used as an effective method. In Turkey,
secondary (high schools) students in the placement process Ministry of Education (MONE) is implemented by
the central examinations is decisive. When we look at the applied central exams, since 2000, students have been
placed in the High School Entrance Exam (LGS). Since 2004, Secondary Education Institutions Selection and
Placement Exam (OKS) has been passed. Level Determination Exams (SBS) have been implemented since 2008.
In 2014, the central examinations conducted within the scope of Transition from Basic Education to Secondary
Education (TEOG) started to be implemented. With the abolition of TEOG in 2018, the High School Pass Exam
(LGS) was started to be applied. MEB states the reasons for the transition to new examination systems as the
renewals in the curriculum and the new systems will be more suitable for students. Central exams applied in
various periods differ in method and content. For this reason, it is thought that the newly introduced types of
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exams cause various difficulties for students and teachers, and it is important to use appropriate resources and
teaching approaches to overcome these difficulties. He is the planner and implementing teacher of the education
and training process in schools. Teachers are the people who can best evaluate this process. Therefore, in order
to increase the success of students in the Mathematics LGS exams, which have been applied in recent years, it is
important to determine what difficulties students and teachers experience in this process and how the difficulties
brought by the LGS exam affect teachers' understanding of mathematics education. In this context, the aim of the
study is; To identify student-teacher difficulties in the preparation process for Mathematics LGS, which has been
implemented in our country since 2018, and the reflections of LGS on mathematics education applied in schools
within the framework of teachers' opinions and make suggestions accordingly.

1.3. Research Problem

The research is shaped around its main problem: "What are the difficulties in the preparation process of the
Mathematics High School Pass Exam (LGS)? “ In this context, the sub-problems of the study were formed by
asking various questions to the teachers.

1.3.1. Sub-problems of the research

1) What are the difficulties faced by students in solving LGS mathematics questions, teachers in preparing
students for LGS mathematics exams, and what are the suggestions for overcoming these difficulties?

2) What are the differences between the features of the mathematics questions in the LGS, the suitability of the
questions to the students' level and the exam questions for transfer to high schools in the previous semester?

3) What is the level of compatibility of the question types used in the exams of teachers in mathematics lessons
with the LGS mathematics questions regarding how the LGS affects mathematics education?

Along with these sub-problems, it was tried to determine how to evaluate the proficiency of the source books
used in mathematics lessons and the usefulness level of the LGS mathematics sample questions published by the
Ministry of Education.

2. Method

In this study; we used the scanning model. because it will reveal the opinions of the participant group on a
subject in line with a certain purpose. In this method, data can be collected through interviews, as well as by
sending open-ended questions to participants and taking their written opinions. Collecting opinions in this way is
considered as a questionnaire in some sources (Cepni, 2014). The collected data were analyzed by content
analysis. About content analysis in the literature; The definition of "systematic explanation of phenomena in its
simplest form" passes (Breakwell, Smith and Wright, 2012). Content analysis can be applied to data, information
or evidence from a wide variety of contexts, including participatory and non-participant observation, interviews,
archives, and non-experimental, experimental and quasi-experimental designs (Breakwell, Smith and Wright,
2012).

2.1. Participants

The sampling method used in this study is the "purposeful sampling method". Purposeful sampling; It means
pre-considering and determining the sample in relation to a specific purpose or subject in focus (Punch, 2005). In
this respect, the participants are middle school mathematics teachers in line with the purpose of the problem.
Research participants, constitutes the second period 2018-2019 academic year from Turkey's Southeastern
Anatolia Region working in secondary schools and 110 mathematics teachers who entered at least one period in
the 8. classroom course. Some characteristics of the participants of the study are shown in Table 1.

Table 1. Characteristics of Participants

Characteristics / Frequency values

Gender F M Not specified

44 65 1
2019 LGS Yes No Not specified
questions  review 95 10 5
status
Faculty of Faculty of Faculty of  Not specified
graduation Education Science 2

101 7
Years of service 1-5 years 40 5-10 years 10-15 years 29 15 and more

36 6

Lecture class 5.class 6.class 7.class 8. class

10 6 11 35
The number of 20-25students  25-30 students  30-35 students 35-40 40 and more
students 18 44 25 students students 2

19
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2.2. Data Collection Tools

In this study, a semi-structured opinion form prepared by the researchers was used as a data collection tool.
In order to ensure the validity and reliability of the prepared form, separate pilot applications (each researcher
applied the form to 10 different teachers) by three different researchers. The obtained data were analyzed and
compared, and the final version of the interview form was formed. In this form, open-ended questions were
asked to teachers and some of the problems experienced in LGS mathematics exams were tried to be described.
The general scope of these questions is what difficulties teachers have in preparing students for the LGS exam
and their suggestions for overcoming these difficulties. For this purpose, 15 open-ended questions were
prepared. However, in the preliminary interviews with two academicians and 3 teachers, it was concluded that
some of the questions prepared would produce similar or very similar answers. In this respect, eight of the
repetitive questions were eliminated. Then, with the remaining questions, mathematics teachers in a middle
school were visited again and they were asked to evaluate the prepared form. The results obtained were
considered to have a sufficient basis for conducting this research, and this final form of the form was used for the
research. Within the scope of this research, the participation of the teachers participating in the research was
preferred on a voluntary basis and it was accepted that they gave sincere answers in this respect. However, it was
observed that some teachers did not give sufficient answers or even did not answer some questions at all. These
forms were excluded from the assessment on the basis of questions, but there were no interview forms that were
excluded from assessment as a whole.

2.3. Analysis of Data

All interviews were recorded and transcribed in this study, which was conducted to determine what
difficulties students and teachers experienced in this process and how the difficulties brought by the LGS exam
affected teachers 'understanding of mathematics education in order to increase students' success in mathematics
LGS exams. After the data were transcribed, they were subjected to content analysis, which is a qualitative data
analysis technique. Analyzes for the obtained data were made together by different researchers (2 researchers
analyzed the data and the third researcher compared the analyzes) and the disagreements about the coding were
discussed until a common decision was reached. Themes related to these codings and sub-themes of these
themes were determined. In line with the purpose of the study, it was analyzed and presented in detail with
examples in the findings section.

3. Findings

For teachers and students, the textbook is the most important resource that can be used both to obtain lesson
outcomes and to prepare students for exams. The compatibility of LGS questions with the questions in the
mathematics textbook will contribute to students and teachers to use the textbook more intensely and willingly.
The compatibility of the questions in the textbooks with the LGS questions will also reduce the need for
supplementary textbooks. The following question was asked to the teachers in order to determine the teachers'
views on this subject. Do you think you have used textbooks to train your students for the LGS math exam?
Why is that?" The data obtained in this question are shown in Table 2.

Table 2. Teacher's Use of Textbooks in the Training of Students for the LGS Mathematics Exam
Teacher's Answer Using The Textbook Frequency
Yes Because Providing diversity of questions and 4
curriculum compulsory

Expectation of similar questions in 16
LGS
Sufficient 2
To learning outcome 6
Provides education equality 2
But I also use different sources 5
Insufficient 2
Insufficient for LGS 3
No Because Insufficient for LGS 3
Insufficient 5
low level 2
Partially To learning outcome 4
Insufficient number of questions 2
Exam-oriented 2
Question diversity and curriculum compulsory 4
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Considering the analysis of the data in Table 2, it is seen that a significant portion of the mathematics
teachers (54%) answered "Yes". It is seen that mostly "similar question expectation in LGS" is seen in the
reasons why mathematics teachers related the yes answer causally. In addition, it is seen as an important
justification that it is "oriented towards gains". Another important category appears to be “providing a variety of
questions and curriculum obligation”. It is seen that this category is related both to similar questions to be raised
in LGS and to gains. In this case, it can be said that while teachers mostly benefit from textbooks, similar
question expectation towards LGS and the obligation to comply with the curriculum stand out. For teachers who
answered “‘partially”, the categories for the outcomes and for the exam are seen in parallel with the answers of

the teachers who answered ““Yes”. Another category is "question diversity and curriculum obligation". This is
seen in the same category as teachers who answered "Yes". When the reasons of the teachers who answered
"No" are classified, the answer "not sufficient for LGS" can be taken as basis. However, it is thought that it is
important to state that the textbooks are at the "knowledge level”, that is, at the conceptual level, albeit low in
frequency.

The following question was asked to determine the levels and reasons why mathematics teachers benefited
from supplementary textbooks to prepare their students for LGS exam: “Do you think you have used

supplementary textbooks to train your students for the LGS math exam? Why is that?” The analysis of the
answers given by mathematics teachers related to the topic were given in Table 3.

Table 3. Use of Supplementary Textbooks for LGS Mathematics Exam

Teacher's Answer Using The Textbook Frequency
Yes Because For different question styles 26
More useful 4
Textbooks insufficient 18
Similar to LGS questions 2
To complete the shortcomings of the students 5
For reinforcement purposes 2
For the exam 14
No Because | use textbooks and EBA 3
Partially For different question styles 1

Considering the analysis of the data in Table 3, we see that the dominant opinion is that teachers use
auxiliary textbooks for the LGS exam. One of the most important reasons for this is that the helpful textbooks
have different question styles. Another dominant category is that the textbooks are inadequate in terms of LGS.
The answers given as “To complete the deficiencies of the students”, which is another category, complement the

other two categories given above. However, the category of “because it is for the exam” is seen to express a
direct purpose outside of the textbooks for the curriculum. Only the category of "I use textbooks and EBA"
stands out categorically in the "no" answers given by the teachers.

The following question was asked to teachers in order to determine the reasons for students' failure in solving
LGS mathematics questions. "What kind of difficulties do you think your students might have had in solving
LGS math questions?" The analysis of the answers given by mathematics teachers to the question is shown in
Table 4.

Table 4. Difficulties Experienced by Your Students in Solving LGS Math Questions

Teacher's Answer Rate

Lack of understanding and interpretation 52/107
Insufficiency of the education received 5/107
Lack of understanding and interpretation + processing skills 2/107
Above students' level 2/107
Lack of understanding and interpreting + prejudices 3/107
Psychological factors 4/107
Time + lack of comprehension and interpretation 13/107
Time problem 3/107
Long questions 5/107
Long questions + bias 3/107
Other _ 15/107

When analyzing the data in Table 4, the category of "lack of understanding and interpretation” is seen
predominantly. Generally, the detection frequency is 76. In addition, "duration" is seen as an important problem.
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The general incidence of the duration category is 16. When other categories are considered, long questions are
seen as an important problem. Similarly, bias (difficult bias of questions) is 11. When all these categories are
considered, it can be said that there are some phenomena accompanying the general understanding and
interpretation skill.

The question asked to determine how teachers evaluated the difference between mathematics teachers' central
exams and LGS exams in previous years and how this difference affected mathematics education was “What
kind of questions between the exam questions for transfer to high schools in the past period and the questions in
2017-2018 and 2018-2019? Do you see the differences? How do you think these differences affect or will affect
the education you are doing? " has been in the form. The analysis of the answers given by mathematics teachers
to this question is as shown in Table 5.

Table 5. Differences Between Previous Central Exams and LGS Exams, and Findings Regarding the Effect of
This Difference on Mathematics Education

Other Exams (Before LGS) Frequency LGS Frequency
Just based on the information and 32 Understanding and interpreting 24
operation Analysis-synthesis level 8
Using information skills 2
A balance is achieved in question
qualities 21
(More suitable for student level)
It motivated all students 2 It only motivates successful 2
students
Top-level skills 5
TEOG questions were better 3 More difficult questions 11
It was suitable for student level and 4
curriculum Understanding and interpretation 2
Students gain familiarity 5
Previous questions are easy 5 More difficult questions 3
Distinctive 2

Considering the findings in Table 5, it is possible to evaluate teachers' opinions about the previous semester
exams as positive and negative opinions. In the previous central exam evaluations, it is seen that the expressions
"LGS requires understanding and interpretation"”, "analysis-synthesis" "requires the ability to use knowledge", in
contrast to the statement that it was based only on information and processing. It is seen that the evaluation
regarding this difference is mostly positive and there are statements showing that teachers need to change /
renew themselves. However, negative opinions are also encountered. Among these, it is possible to see the views

that "affected education and motivation negatively", "negatively affect self-confidence", "does not appeal to all
students”.

Within the scope of this research, another question asked in order to determine the difficulties experienced by
mathematics teachers in preparing students for LGS mathematics exams;

A question was asked, "What kind of difficulties do you think you have while raising your students for LGS
mathematics exams?" The analysis of the answers given by mathematics teachers to this question is shown in
Table 6.

Table 6. Findings Regarding the Difficulties Encountered in Raising Students for LGS Mathematics Exams

Problem Encountered Frequency Associated Result Frequency

Lack of thinking seen in students 5 Difficulty understanding 2

Problems caused by rote learning 7 The problem of thinking 3
deficiency seen in students
Teachers are not ready for 2
the process

Insufficient reading habits 6 Difficulty understanding 2
Their ability to comment 3
remains low

LGS containing high level questions 13 Difficulty understanding 4
Dealing with these 4

problems is a problem in
terms of time and
efficiency
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Table 6 continued

Conflict of curriculum and exam 11 Students are not interested 5
questions in the exam
The problem of not reaching enough 3
questions
Problematic knowledge infrastructure Motivation problem 4
of students Problems in reaching the 4
general public
Dealing with these 2

problems is a Problem in
terms of time and

efficiency
Prejudice against mathematics 1 Motivation 2
Exam expectation and curriculum 2 Motivation 2
mismatch
Lack of self-confidence in students 2 Difficulty understanding 2
Lack of problem solving strategies 6 Difficulty understanding 3
The problem of not finding enough 4

resources

Considering Table 6, when the answers given by the Mathematics teachers to the question "What kind of
difficulties do you have while raising your students to the LGS mathematics exams" are examined, the most
encountered problem is the "students' knowledge infrastructure is problematic" category. The related results put
forward in relation to this category include problems such as "the motivation problem seen in students”, "the
problem of not reaching the entire population of students in the classroom", "limited time to obtain sufficient
efficiency in mathematics lessons”. Similarly, the thought “"LGS contains high-level questions” is seen
predominantly in teachers' expressions. In the related results, it is seen that students "have difficulty
understanding™ and create "problems in terms of time and efficiency". When the results related to the problems
encountered are considered, it is seen that especially students experience "difficulty in understanding" and close
to this "motivation problem".

Another question asked to mathematics teachers was "Do you think that the sample questions published by
the Ministry of National Education regarding the questions that may occur in LGS mathematics exams are
sufficient to have information about the exam? “There was a question in the form. With this question, it is aimed
to determine the following issues;

The information obtained about question types will also be useful for textbooks and supplementary textbooks
to be prepared by book authors. MoNE publishes sample questions regarding the types of questions that can be
encountered in the LGS mathematics exams, which have been implemented for this purpose. It is tried to
determine whether the questions asked to teachers and the sample questions published by the Ministry of
National Education provide sufficient information about the exam questions to the students and teachers. The
analysis of the answers given by mathematics teachers to this question is shown in Table 7.

Tablo 7. The Findings Regarding Whether Sample Questions Provide Sufficient Information About LGS

Qualification  Frequency Quality Frequency Cause opinions Frequency
status
Sufficient 65 Tips for the 16 The number of questions should 6
exam be increased
Helpful 2
Parallel with LGS 5
Questions are 52 Parallel with LGS 23
sufficient
Not enough 18 The number of questions should 5
be increased
Useful 10
Simpler 3
Partially (11) 11 The number of questions should 1
be increased
However useful 2
Simpler 3
Parallel with LGS 4

228



Difficulties in the Preparation Process of High School Pass Entrance (LGS) and Their Reflections on Education in the Framework ...

When the findings in Table 7 were examined, the teachers stated that the sample questions for the exam were
"sufficient" to have information about the exam. The teachers stated that the number of questions, which are
stated to be a clue for the exam, should be increased and that such applications are beneficial. In the category of
"not enough”, when the opinions about the reason were examined, it was argued that "the questions of the
Ministry of National Education are simpler than the LGS", "the number of questions should be increased." It is

observed that the answers seen in the partial category mostly converge to the “not sufficient” category.

Mathematics teachers' opinions about what should be done in preparing students for LGS-type exams and
higher education are of great importance. For this purpose, the following question has been posed. “What are
your suggestions for students to achieve a higher level in the current situation?”. The answers given by
mathematics teachers regarding this question are as shown in Figure 1. In the creation of the data in Figure 1,
unidirectional and bidirectional arrows were used for placing close to the center, color tone darkness and
associated concepts depending on frequency frequencies.
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Figure 1. Main Categories in Relationship Chart and Relationships between Them

Figure 1 shows the main categories and the relationships between them. According to the analysis, the
highest frequency was seen in the "reading habit" frequency (23). Second, the most frequently repeated
frequency (21) is related to the expression "early"”. "Early" expression is the assessment that there should be a
preparation that should start from previous classes. However, another category to be considered here is the
"reasoning" category. Although its frequency is lower (10) compared to the others, the number of other
categories it is associated with is more. Apart from this, another category, question solving (11), is also seen to
have important links. The second-level category with which these categories are directly related was
"motivation”. Figure 2 shows the related network of relationships. Accordingly, the habit of reading should be
used to eliminate prejudice. There are opinions that endearing the lesson can also remove prejudice.

lesson
reasoning
reading habit - bigg - Jesson
parents
——rmativation
early
reasoning
study

problem solving

2. Group: Categorical links related to motivation.
Figure 2. Main Categories in Relationship Chart and Relationships between Them
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4. Discussion and Conclusion

The purpose of the study is to identify student-teacher difficulties in the preparation process for mathematics
LGS and the reflections of LGS on mathematics education applied in schools within the framework of teachers'
opinions and make suggestions accordingly. For this purpose, the data were analyzed in depth and in detail in the
findings using content analysis technique. When the obtained findings are evaluated as a whole, it is seen that the
most common problem seen in this study is the problem of understanding and interpretation. There can be many
reasons for this. However, it can be said that in general, mathematics teachers set their goals directly for the
exam. This situation brings along some important problems. For example, it can cause students to miss the stages
of mental development or not to pay attention to their learning styles. Similar results have been found in studies
in the literature. (Francisco and Maher, 2005; Generazzo, 2011)

One of the important results that emerged in the findings; It is observed that mathematics teachers think that
the MEB textbooks are insufficient to meet the needs for the LGS exam. As a result, it can be stated that MEB
textbooks are oriented towards structuring knowledge, but the LGS exam requires skills such as critical thinking,
understanding and interpretation, and problem solving, which are mostly a set of high-level skills. Considering
the analysis of the data as a whole, it can be seen that the purpose of MEB textbooks to have LGS content is
limited. Because textbooks must primarily appeal to the general student population. However, in this context, it
is understood that the LGS exam should be distinctive in terms of measurement and evaluation. However, in this
case, it is thought that students preparing for the LGS exam are inevitable to benefit from the auxiliary textbooks
in preparing for the LGS exam. This situation can be clearly seen in the findings discussed above, and it is stated
that LGS questions require high-level skills of processing / associating information, reasoning, critical thinking
(Table 5, Table 7) and these skills are more than just conceptual knowledge.

In line with the purpose of the study, “Do you think you have benefited from supplementary textbooks to
train your students for the LGS mathematics exam? Why is that?" When the findings regarding the question are
considered, it is seen that they mostly answered "Yes". When evaluated from a general point of view, it seems
consistent with their answers to the use of textbooks. Accordingly, it is possible to say that the participants have
a positive approach towards supplementary textbooks. In this respect, it is seen that teachers who are in an effort
to prepare students for the LGS exam generally use the supplementary textbooks both on the basis of questions
and as an auxiliary resource to complete the deficiencies of the students. Obtaining information from various
sources cannot be a wrong behavior when considered essentially. However, not making it compulsory for
students is important in terms of equality in education. Hiebert and Grouws (2007) emphasize a similar result in
their study.

Secondary school math teachers said, "What kind of difficulties do you think your students might have had in
solving LGS math questions?" When their answers to the question such as "Understanding and Interpretation”
are analyzed, the general majority stands out as a "understanding and interpretation” problem. On the other hand,
it is seen that the "time problem" is actually related to the speed of understanding and interpretation. Likewise,
the concept of "long questions” seen here is not that students will be able to solve quickly, but rather problems
that arise due to remembering and comprehending the problem as a whole. The development of the "reading
habit" of the students who emerged in different parts of this study is considered as a measure for the
development of these skills. Another phenomenon is the prejudice seen in students against mathematics and
mathematical problems. Since this is a phenomenon that distracts the student from trying to understand at the
beginning, it is a situation that should be especially considered. For researchers, the problem of understanding is
that it is more related to association and reasoning. As a second explanation, there may be a problem arising
from information classification. This is the knowledge of what things are, that is, knowledge of recognition and
how things are done (Pears, 2004). Accordingly, the type of information that the student focuses on is considered
to be important. It suggests that students who have gone through an enlightening process in which it is mostly
memorized how it is done can answer questions that require such an operation, but fail in problems that require
association and reasoning. This leads to the conclusion that an education arrangement should be made to
improve students' especially reasoning skills.

Secondary school mathematics teachers' "What kind of differences do you see between the exam questions
for the transition to high schools in the past and the questions in 2017-2018 and 2018-2019? How do you think
these differences affect or will affect the education you are doing? " Considering the analysis of their answers to
the question, it is seen that the expression "Based on information and processing only" stands out in relation to
previous years. This situation seems consistent with the association and reasoning explanation stated above. The
fact that the LGS exam questions are mostly at "Understanding and Interpretation” and "Analysis-Synthesis
level” suggests that this is a valid explanation for this situation. According to the evaluation of middle school
mathematics teachers, it is possible to say that they consider this situation important in terms of the
discrimination of high-level skills. In addition, the presence of the "discriminating”, ie selective answer obtained
from the findings shows that teachers have similar thoughts on this issue.
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Considering the findings for the question of "What kind of difficulties do you have while raising your
students for the LGS mathematics exams" question directed to the participants, it is seen that the "students'
knowledge infrastructure is problematic” category is dominant and this leads to various problems. Individuals
with a problematic knowledge infrastructure will not be able to make connections at a sufficient level, so they
will have difficulty in realizing the desired level of thinking and understanding. Similarly, "motivation problem"
is an important factor for students to continue their education. Another noticeable category in the findings of this
question is that "LGS contains high level questions". Again, this is a situation that can be directly or indirectly
associated with the knowledge infrastructure of the students. Is it because the level of student knowledge is
insufficient or is it because the LGS includes high level questions? It appears to be an important problematic.
When the expressions of the teachers are analyzed, the "difficulty in understanding" the students explained in the
"related result” classification stands out. Again, one of the results obtained in this study is the explanation that
students do not generally have reading habits and this causes comprehension problems in students.

In terms of this research, it is thought that the category of "Problems caused by rote learning” is important
among the findings of this question. Accordingly, the problem of “thinking deficiency seen in students” is an
important problem. In essence, the problem of reasoning seen in different parts of this research is named by

another name. When all these are combined, it can be said that students who have difficulty in understanding
have problems with thinking or reasoning and this leads to very important problems.

Asked to the participants, "Do you think that the sample questions published by the Ministry of National
Education regarding the questions that may arise in the LGS mathematics exams are sufficient to have
information about the exam?" Considering the findings of the question in the form of, it is mostly that the
questions published by the Ministry of National Education are sufficient, but the number of questions should be
increased. In addition, as stated above, it is the opinion that such questions should be placed in the reference
book and lead to a design that can address different levels.

Addressed to mathematics teachers, "What are your suggestions for students to achieve a higher level?"
Considering the first cycle schematic analysis of their answers to the question (Figure 1), a significant proportion
of teachers emphasized the inadequacy of students' reading habits. The conviction that reading habits will affect
students' comprehension levels is consistent with his answers to previous questions. In addition, it was stated that
the reading habit affects the reasoning skills and problem solving habits that are close to him. This determination
of teachers is also similar to the literature (Kilpatrick, 2001). However, another fact that is as important as this is
that exposing the mathematics teachers to some training in the early age or classroom periods of the students will
increase the success and student development. Among these, training such as reading habits, parent
responsibility, and problem solving practices can increase student success. Related to this, when Figure 1 is
examined, it is seen that there are various cycles. One of these cycles is early education, reading habits, practical
training, resource book, curriculum cycle and it is seen that it is a process that affects each other. Another cycle
that is considered important for researchers is the reading habit, reasoning, curriculum, and question solving
cycle. They think that this cycle may affect students' success. Because it is known that reasoning is important in
every stage of understanding and relating reading.

In this study, taking into account the opinions expressed by mathematics teachers on student achievement, a
second cycle analysis was required. This coding and analysis is as shown in Figure 2. Accordingly, it can be said
that motivation is a very important factor in student success. Although it is known that motivation alone is not
sufficient for success in terms of learning psychology (Howe, 2001), it is accepted that it has an important effect
in terms of continuity in the learning process. In this respect, it can be said that motivation, in other words,
student willingness plays a determining role. As some teachers stated this in the first cycle analysis, the opinion
that the student-family relationship plays an important role is considered important. Another phenomenon that is
seen and cared about in Figure 2 is the relationship between reading and prejudice. The relationship seen here is
basically an opposite one. There is a belief that as the reading habit develops, prejudice will decrease and love of
the lesson will emerge. In this respect, it can be said that the reading habit has an important place in teachers'
evaluations and that this habit is important for preparing students for the future.

5. Recommendations

Based on the data obtained as a result of the study, it is seen that the students have problems in the field-
specific skills such as understanding, interpretation, thinking and reasoning in the new examination system. On
the other hand, the opinion is that the textbooks and the exam are not parallel, so teachers have various
difficulties. In this direction, various activities can be organized to increase students' motivation and to gain
reading habit. By making use of constructivist teaching methods and techniques, learning environments where
students can construct knowledge can be designed and studies can be done accordingly. In addition, it is thought
that it would be beneficial to provide teachers with in-service training for the exam.
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Matematik Ogretmenlerinin Gériisleri Cercevesinde Lise Gecis Smavimin (LGS)
Hazirhk Siirecindeki Giigliikler ve Egitime Yansimalari

1. Giris

Insanoglu diger canlilardan farkli olarak diisiinebilen, hem kendi eylemlerini hem de gevresini sorgulayabilen
bir varliktir. Bu 6zelligiyle dogumundan itibaren kesfetme, arastirma, sorular sorma, nesneler arasindaki iligkileri
fark etme gibi egilimleri gostererek ¢evresini 6grenmeye ¢alisir. Baska bir deyisle ¢esitli muhakemelerle
yasadig1 diinyay1 anlama egilimdedir. Bu siirecte bireyin gelistirdigi bu muhakemeler yasamini 6nemli derecede
etkiledigi gibi egitim 6gretim hayatmi da derinden etkileyebilmektedir. Buna paralel olarak bilgi ve iletisim
teknolojileri insan hayatmm her evresini kaplamig durumdadir.( Kumandas & Kutlu, 2014; Tiemann, 2011)
Kusaklar aras1 zamansal fark giderek daralmistir. Doksanlarda dogan bir ¢ocukla iki binli yillarda dogan bir
¢ocugun gordiigii diinya, yasam tarzi, toplumsal degisim birbirinden olduk¢a farklidir. Bundan dolay:1 artik
doksanlar ya da daha 6nceki donemlerin yontemleri, araglari ve 6gretim teknikleriyle egitim-6gretim yapilamaz.
Bu durum diinya genelinde oldugu gibi bizim {ilkemizde de egitim—6gretim programlarinin degismesine sebep
olmugtur. Dolayisiyla bu durum matematik 6gretiminde de yeni bir bakis agisin1 zorunlu hale getirmistir. “Yeni
bilgiler, firsatlar ve araglar matematige bakis a¢imizi, matematikten beklentilerimizi, matematigi kullanma
bigimimizi ve hepsinden 6nemlisi matematik 6grenme ve §gretme siireglerimizi yeniden sekillendirmektedir.”
(MEB, 2013). Bu yeni bakis agis1 muhakeme becerisi, matematiksel diisiinme becerisi, ispat yapma becerisi,
problem ¢6zme becerisi, list bilissel bilgi, beceri veya nitelikleri gelismis bireylerin yetistirilmesini 6ncelikli bir
hedef haline getirmistir. Bu hedeflerin gergeklesmesi ancak bu becerilere uygun bir egitim-6gretim ile
gergeklesir. Goswami (2004) yaptigi ¢alismada ¢ocuklarin yasamlarinin ilk yillarindan itibaren gesitli agilardan
timevarim veya tiimdengelime dayali muhakemeler yiiriiterek dogru ya da yanlis sonuglar, ¢ikarimlar elde
ettigini belirtmistir. NCTM (2000) de ¢ocuklarin ilkégretimde ve takip edilen yillarda ¢ok farkli muhakemeler
yiriittiiklerini ve kendi varsayimlarina gore dogru ya da yanlis ¢esitli ¢ikarimlar yapabildiklerini ifade etmistir.
Dolayisiyla ¢ocuklarin bu yasta gelistirdikleri stratejiler ilerideki egitim hayatlarinda belirleyici olacagi
diigiiniilebilir. Clinkii muhakeme, yasamm her alaninda oldugu gibi matematik 6gretme ve &grenmenin de
merkezinde yer alan temel kavramlardan biridir. Bununla beraber muhakemeye kap1 aralayan kavramlardan biri
6grenen bireylerin anlama kapasitelerinin artirilmasidir. Bu amagla 6zellikle ABD gibi egitim alaninda gelismis
bati toplumlarinda anlama becerisini artrma ile ilgili 6zel dersler veya kurslar verilmektedir. (Francisco ve
Maher, 2005; Generazzo, 2011; Hiebert ve Grouws, 2007; Hsu, 2010; Lee, 1999; Martin ve McCrone, 2009;
Pulley, 2010). Boylece kavramsal bir siireklilik agisindan matematiksel diisiinme, iliskilendirme, soyut diigiinme,
sezgi ve iletisim gibi matematigin temelini olusturan kavramlar ancak dogru bir muhakemede bulunmay1
Ogreterek kazandirilabilir. Bu da ancak dogru 6gretim modelleri, yontemler, teknikler ve bunlari en verimli
sekilde kullanabilen 6gretmenlerin varlig1 ile mimkiin olabilecegi s6ylenebilir.

Egitim-6gretim programlari tasarlanirken; 6gretimin gergeklesmesinde uygun model, yontem ve tekniklerin
belirlenmesi 6nem arz etmektedir. Shulman (1986) pedagojik alan bilgisi ile alan bilgisi arasindaki iligkinin
O6nemine vurgu yaparak kullanilan teknik ve uygulayicisina dikkat ¢ekmistir. Bagka bir deyisle matematik
Ogretiminde kargilagilan giiglikklerin istesinden gelmek ve Ogrencilerin dogru muhakemeler yiiriitmelerini
saglamak i¢in uygun oOgretim yontem Ve tekniklerin kullanmasmin yaninda GOgretmenler de 6nemli rol
oynamaktadir. Dolayisiyla dgretimin ger¢eklesmesine katkida bulunan 6gretmenlerin bu siiregte uygun 6gretim
model, yontem ve teknikleri kullanmalar1 olduk¢a O6nemlidir. Bu bakimdan 6gretmenlerin; Ggrencilerinin
muhakeme siireclerinin farkinda olmalari, onlarin dogru stratejilerle muhakemelerini gelistirmelerini ve
muhakeme hatalarin1 en aza indirmeleri i¢in 6gretimsel kararlar alabilmesi biiyiik 6nem tagimaktadir (Giiven ve
Demir, 2015). Dolayisiyla 6gretimin merkezinde yer alan 6gretmenlerin; 6grencilerin matematiksel ve zihinsel
diisiinme siireclerini bilme ve buna yonelik onlara gerekli doniitler verme, onlarin olas1 akil yiiriitme hatalarinin
farkinda olmalar1 gerektirmektedir (Petreu ve Goulding, 2011). Bu durum O6gretmenlerin aldigi egitim ve
dolayisiyla sahip olduklar1 matematigi 6gretme bilgisi ile dogrudan iliskilidir. Cilinkii bir 6gretmenin 6gretecegi
kazanim ve Kkavramlara yonelik anlayist ve alt yapisi smirh ise Ogretme siirecinin verimli bir sekilde
yiriitiilmesini engelleyebilmektedir. Bundan dolay1 6grencilerinin 6grenme siirecinde birgok muhakeme hatasi
yapmalarina ya da sahip olduklar1 muhakeme hatalarinin devam etmelerine sebep olabilmektedir (Stylianides ve
Stylianides, 2009). Bu anlamda 6gretmenlerin, 6grencilerin sahip oldugu muhakeme, problem ¢6zme, soyutlama
ve ispat yapma gibi becerilerini ortaya ¢ikarabilmesi i¢in dncelikle kendilerinin donanimli olmasi gerekmektedir
(Baki, 2008). Aksi takdirde ogrencilerini dogru muhakemeler gelistirme; matematiksel problemleri anlama,
cdzme ve yorumlama acisindan becerilerini gelistirmeleri daha da zorlasabilir (Iskenderoglu ve Baki, 2011).

Ogretmenlerin matematiksel diisiinme, ispat, muhakeme, problem ¢é6zme gibi cagdas matematik 6gretiminin
temel bilesenlerine yonelik sahip oldugu anlayislar, ileri siirdiikleri stratejiler, kullandiklar1 yontemlerin bu
stirecin gekillenmesinde etkisi biyiiktiir. Bagka bir deyisle bir 6gretmenin 6grenme — 6gretme siirecinde akil
yiriitme stratejileri ve muhakeme gelistirmeye yonelik yeterli diizeyde bir bilgiye sahip olmamasi durumunda
Ogrencilerine de bu anlayis1 ya da bu becerileri kazandirmasi beklenemez. Bunun i¢in dgretmenlerin matematik
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O6grenme Ogretme siirecine yOnelik anlayiglarinin, bu siirecte kullandiklari yontemlerinin, ileri siirdiikleri
stratejilerinin ya da siireci nasil degerlendirdiklerinin bilinmesi 6nemlidir (Healy ve Hoyles, 2000). NCTM
(2000) de 6gretmenlerin sahip olduklar1 alan bilgisi ve anlayislari, 6grenciler hakkindaki bilgileri ve 6gretim
stratejilerinin matematik 6gretiminin etkili olmasina katkida bulunduklarindan belirterek 6gretmenin siireg
icindeki Onemini ortaya koymaktadir. Dolayisiyla 6gretmenlerin, 6grencilerinin ¢ozdiikleri problemleri ele
alirken onlarin ileri siirdiikleri muhakemeleri, bu siiregte izledikleri problem ¢6zme adimlarmi, bu adimlarina
yonelik sunduklar1 gerekgeleri bilmeleri, asamalar arasinda iligkileri fark etmeleri ve bunlar1 dogru bir sekilde
degerlendirmeleri onemlidir. Bu durum 6gretmen yetistirme programlarinin da 6nemini ortaya koymaktadir.
Cunkii matematik 6gretme siirecinin elverisli bir sekilde gergeklesmesi ve temel becerilerin dogasinda yer alan
eylemlerin bireylere yasatilmas1 6nemli olmakla birlikte 6gretmenlerin bu siire¢ tizerindeki rolii yadsimnamaz. Bu
sliregte  Ogretmenler, Ogrencilerin matematiksel kavramlari ve bu kavramlar arasindaki iligkileri
anlamlandirabilme, yorumlayabilme baska matematiksel kavram ve konularla iliskilendirebilme gibi becerileri
kazanmalarinda 6nemli rol iistlenirler.( Kinach, 2002; Vale, McAndrew ve Krishnan, 2011; NCTM, 2000; Van
de Walle, 2013). Boylece bu beceriyi kazanan 6grencilerin matematigi daha anlamli 6grenecekleri, matematige
deger verecekleri ve kalic1 6grenmenin gergeklesecegi diisiiniilmektedir.(MEB, 2013; Businskas, 2008).

1.1. Problem Durumu

Dogast geregi her bir birey farklidir. Bu nedenle 6gretim programlarinin ve buna bagl olarak 6lgme ve
degerlendirme siirecinin “herkese uygun”, “herkes i¢in gegerli ve standart olmasi” insanin fitratina uygun
degildir. (MEB, 2018). Bu durumdan hareketle 6lgme ve degerlendirme siirecinde azami gesitlilik ve esneklige
yer vermek gerekmektedir. Bu ¢esitlilik; birey, egitim diizeyi, ders icerigi, sosyal ortam, okul imkanlar1 gibi
biitiin dinamikleri 6nemli 6lgiide etkiledigi i¢in 6gretim programlarinda da ciddi bir degisimi gerektirmektedir.
Ogretim programlarindaki bu degisim; ¢agdas iilkelerin cogunun temel hedefi haline gelmistir. Bu sebeple
egitim — Ogretim programlar1 ¢agin ihtiyaglarma gore ve yeni degisimlere uygun sekilde tekrar
diizenlenmektedir. Ciinkii 6lgme ve degerlendirme, egitim ve 6gretimin en 6nemli pargasidir. Hem yapilan
degisimi degerlendirmek amaciyla hem de egitim reformlariyla ¢agin gerisinde kalmak istemeyen iilkelerin
durum tespiti yapmalar1 igin; her yil diizenli olarak uluslararasi ¢esitli smavlar ya da etkinlikler
gergeklestirilmektedir. Bu etkinliklerden &nemli olanlardan biri PISA (Programme for International Student
Assessment) dir. Ulkemiz de son yillarda dinamikleri degisen bilgi ¢aginda diinyadan geride kalmamak igin bu
tiir uygulamalara dahil olmakta ve egitimde buna uygun diizenlemelere yer vermektedir. Onemli bir geng nufus
kitlesine sahip olan iilkemizde Ogrencilerin karsilagtiklari problemlere yeni, pratik ve kalici ¢oziimleri
kazandirmakla beraber bu becerileri ne kadar kazandiklarinin belirlenmesi de egitimin ¢iktilarini degerlendirmek
agisindan gereklidir (Basol, 2016). Bunun igin son yillardaki PISA, TIMMS (Trends in International
Mathematics and Science Study) ve benzeri uluslararast smavlardaki siralamamz g6z Oniine alinarak
degerlendirilmektedir. Gerek bu tarz sinav igeriklerinin {ilkemizde uygulanan égretim yaklagimina ve dlgme
degerlendirme siireglerine uygun olmamasi gerek bu smavlardaki sirlamamizin istenilen seviyede olmamasi bazi
degisikliklerin yapilmasmi zorunlu hale getirmistir. Bunun igin arastirma, sorgulama, problem ¢ozme, akil
yiiriitme, okudugunu anlama, teknolojiyi etkin kullanma, muhakeme ve yorum yapabilme gibi becerilere sahip
bireyler yetistirmek i¢in {ilkemizin egitim programlar1 ve o&lgme degerlendirme sistemleri yeniden
diizenlenmigtir. Uluslararas: yapilan sinavlarin standartlarina uygun o6lgme degerlendirmede degisiklikler
yapilmigtir. Bu degisikligin ilk asamasi; 6lgme ve degerlendirme sisteminin son yillarda getirdigi sinav cesidi
merkezi olarak uygulanan LGS(Lise Gegis Sinavi)’dir. Bu sinav, hem uluslararasi smav standartlarina
Ogrencileri hazirlama hem de ortadgretime gegciste Ogrenciler arasinda elemelerin yapilabilmesini saglama
amacini giitmektedir.

PISA, TIMMS ve benzeri uluslararasi smavlarin igerigi gz oniine alinarak LGS’de ¢ikan matematik sorulari
icin agagidaki olgiiler kriter olarak ele alinmgtir. Ogrenci;

1. Matematiksel okuryazarlik becerilerini gelistirebilecek ve etkin bir sekilde kullanabilecektir.

2. Matematiksel kavramlar1 anlayabilecek, bu kavramlar1 glinliik hayatta kullanabilecektir.

3. Problem ¢6zme siirecinde kendi diisiince ve akil yiiriitmelerini rahatlikla ifade edebilecek, baskalarinin
matematiksel akil yiriitmelerindeki eksiklikleri veya bosluklar1 gorebilecektir.

4. Matematiksel diisiincelerini mantikli bir sekilde agiklamak ve paylagsmak igin matematiksel terminolojiyi
ve dili dogru kullanabilecektir.

5. Matematigin anlam ve dilini kullanarak insan ile nesneler arasindaki iliskileri ve nesnelerin birbirleriyle
iligkilerini anlamlandirabilecektir.

6. Ust bilissel bilgi ve becerilerini gelistirebilecek, kendi o6grenme siireglerini bilingli bigimde
yonetebilecektir.

7. Tahmin etme ve zihinden islem yapma becerilerini etkin bir sekilde kullanabilecektir. Bu kriterlerin
konulmasindaki temel amag; 6grencilerin akil yiiriitme, nedensel diisiinebilme, yani muhakeme becerilerinin
gelisimi, 6grenilen matematik kavramlarinin derinlemesine anlamlandirilmasini saglamaktir. (MEB, 2018)
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1.2. Arastirmanin Amaci

Teknoloji, iletisim gibi faktorlerin etkisiyle giiniimiizde egitim- 6gretim programlarinda da siirekli bir
degisim ve yenileme adimlar1 atilmaktadir. Egitimin her diizeyinde oldugu gibi ortadgretime gegiste de yeni
diizenlemeler yapilmaktadir. Dolaysiyla 6grenciler arasinda elemelerin yapilabilmesini saglamak amaciyla her
iilkenin farkli uygulamalar1 bulunmaktadir. ABD, Japonya, Ingiltere, Macaristan, Giiney Kore ve Hollanda
merkezi smavla liseye 6grenci alirken, Cin, Fransa, italya ve Singapur ortaokul bitirme smavi uygulamaktadr.
Bazi iilkelerde ise sadece okul notlari, 6gretmen goriisti, okul bazli giris sinavi da etkili bir yontem olarak
kullanilmaktadir. Tiirkiye'de ortadgretime(liselere) 6grencileri yerlestirme siirecinde Milli Egitim Bakanligi
(MEB)’in uyguladigi merkezi smavlar belirleyici olmaktadir. Uygulanan merkezi sinavlara géz attigimizda,
ogrencilerin liselere yerlestirilmeleri i¢in 2000 yilindan itibaren Liselere Giris Smavi (LGS) ile yapilmaktaydi.
2004 yilindan itibaren Ortadgretim Kurumlari Segme ve Yerlestirme Smavi (OKS)’ye gegildi. 2008°den itibaren
Seviye Belirleme Sinavlar1 (SBS) uygulanmaya baglandi. 2014°te Temel Egitimden Ortadgretime Gegis (TEOG)
kapsaminda yapilan merkezi smavlar uygulanmaya baslandi. En son 2018 yilinda TEOG’un kaldirilmasiyla
yerine Lise Gegis Smavi (LGS) uygulanmaya baslandi. MEB, yeni sinav sistemlerine gecisin sebeplerini 6gretim
programlarindaki yenilenmeler ve yeni sistemlerin dgrenciler igin daha uygun olacagi seklinde belirtmektedir.
Cesitli donemlerde uygulanan merkezi smavlar yontem ve igerik olarak farklilik gostermektedir. Bu nedenle,
yeni uygulanmaya baslanan sinav gesitleri 6grenci ve 6gretmenler i¢in gesitli giigliiklere neden oldugu, bu
giiclikklerin {stesinden gelmek igin de soru gesitlerine uygun kaynaklarin ve ogretim yaklagimlarinin
kullanilmasinin 6nem tasidig: diisiiniilmektedir. Okullardaki egitim 6gretim siirecinin planlayicist ve uygulayici
ogretmendir. Ogretmenler bu siireci en iyi degerlendirebilecek kisilerdir. Bu yiizden son yillarda uygulanmaya
baglanan Matematik LGS sinavlarmmda Ogrencilerin basarilarmi artirmak i¢in, bu siiregte Ogrenci ve
Ogretmenlerin hangi giigliikleri yasadiklar1 ve LGS smavinm getirdigi giicliiklerin dgretmenlerin matematik
egitimi anlayiglarim nasil etkilediginin tespiti 6nem arz etmektedir. Bu baglamda ¢alismanin amaci; lilkemizde
2018 yilindan beri uygulanmaya baslanan Matematik LGS’ye hazirlik siirecinde 6grenci-6gretmen giigliklerini
ve LGS’nin okullarda uygulanan matematik egitimine yansimalarmi 6gretmen goriisleri gergevesinde tespit
etmek ve bu dogrultuda 6nerilerde bulunmaktir.

1.3. Arastirma Problemi

Calisma; “Lise Gegis Smavi (LGS)’nin hazirlik siirecindeki giigliikler neleridir? “ ana problemi etrafinda
sekillenmistir. Bu kapsamda 6gretmenlere gesitli sorular sorularak ¢alismanin alt problemleri olusturmustur.

1.3.1. Arastirmanin alt problemleri
Caligmanin Alt problemleri:

1)LGS matematik sorularmi ¢ézmede Ogrencilerin, LGS matematik sinavlarina 6grencileri hazirlamada
Ogretmelerin yasadig1 giicliikler ve bu giicliikleri agsmak i¢in sunulan 6neriler nelerdir?

2)LGS’de yer alan matematik sorularmin 6zelliklerine yonelik, sorularin 6grencilerin diizeyine uygunluk
durumunun ve gegmis dénem liselere gegis i¢in yapilan sinav sorular1 arasindaki farkliliklar nelerdir?

3)LGS’nin  gergeklestirilen matematik egitimini nasil etkiledigine iliskin, matematik derslerinde
ogretmenlerin yaptiklari smavlarda kullanilan soru tiplerinin LGS matematik sorular: ile uyumluluk dizeyi
nedir?

Bu alt problemlerle birlikte matematik egitiminde yararlanilan kaynaklara iligkin, matematik derslerinde
kullanilan kaynak kitaplarin yeterlik durumunun ve MEB’in yaymladigi LGS matematik 6rnek sorularin yararli
olma diizeyinin nasil degerlendirildigi, belirlenmeye caligilmstir.

2. Yontem

Bu caligmada; belli bir ama¢ dogrultusunda katilimc1 grubunun bir konu iizerindeki disiincelerini
resmetmeye calistig1 i¢in tarama modeli benimsenmistir. Bu yontemde goriismeler yolu ile veriler toplanabildigi
gibi agik uglu sorularin katilimcilara ulastirilip onlarin yazil goriiglerini alarak da yapilabilir. Bu sekilde goriis
toplama bazi kaynaklarda (Cepni, 2014) anket olarak degerlendirilmektedir. Toplanan veriler icerik analizi ile
analiz edilmistir. Literatiirde Igerik analizine iliskin; “en basit haliyle, fenomenlerin sistematik agiklamas1”
tanim1 gegmektedir (Breakwell, Smith and Wright, 2012). Igerik analizi, katilimc1 ve katilimer olmayan gézlem,
miilakatlar, arsivler ve deneysel olmayan, deneysel ve yar1 deneysel tasarimlar dahil olmak tizere ¢ok ¢esitli
baglamlardan veri, bilgi veya kanitlara uygulanabilir (Breakwell, Smith ve Wright, 2012).

2.1. Katihmcilar

Bu aragtirmada kullanilan 6rneklem yontemi “amacgli 6rneklem yontemidir”. Amagh orneklem; belirli bir
amagla veya odaklanilan konuyla ilgili olarak 6rneklemin dnceden diisiiniiliip belirlenmesi demektir (Punch,
2005). Bu ag¢idan katilimcilar problemin amaci dogrultusunda ortaokul matematik 6gretmenleridir. Arastirmanin
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katihmeilari, 2018-2019 egitim-6gretim yili ikinci doneminde Tiirkiye’nin Giineydogu Anadolu Bolgesinin bes
Ilindeki ortaokullarda gérev yapan ve en az bir dénem 8. Siniflarda derse girmis olan 110 matematik
ogretmeninden olusturmaktadir. Calismanin katilimeilarina iligskin bazi 6zellikler ve frekans degerleri Tablo 1°de
gosterilmistir.

Tablo 1. Katilimcilarin Ozelikleri

Ozelikler/ Frekans degerleri

Cinsiyeti Kiz Erkek Belirtilmedi
44 65 1
2019 LGS sorularim Evet Hayir Belirtilmedi
inceleme durumu 95 10 5
Mezun oldugu Egitim Fakiiltesi ~ Fen Fakiiltesi Belirtilmedi
fakiilte 101 7 2
. 1-5yil 5-10 y1l 10-15 y1l 15 ve lizer
Hizmet yih 40y 36y 29 Y 5
Okuttugu smiflar S.il(;llf 6.ilénf 7.;1;111“ 8.21111f
Okuttugu simf 20-25 6grenci 25-30 6grenci  30-356grenci  35-40 ogrenci 40 ve lizeri
mevcutlar 18 44 25 19 7

2.2. Veri Toplama Araci / Araclan

Bu ¢aligmada veri toplama araci olarak aragtirmacilar tarafindan hazirlanan yari yapilandirilmig bir goriis
formu kullanilmistir. Hazirlanan formun gegerlilik ve giivenirligini saglamak amaciyla ii¢ farkli aragtirmaci
tarafindan ayr1 ayr1 pilot uygulamalar( her bir aragtirmaci formu 10 farkhi 6gretmene uygulamistir) yapilmistir.
Elde edilen veriler analiz edilip karsilastirilip goériisme formunun son hali olusturulmustur. Bu formda
Ogretmenlere agik uclu sorular yoneltilmis ve LGS matematik Sinavlarinda yasanan sorunlardan bazilari
betimlenmeye calisiimistir. Bu sorularin genel kapsami Ogretmenlerin dgrencileri LGS smavina hazirlamada
yasadiklar1 giigliiklerin ve bu gii¢liikleri agmak i¢in Onerilerinin neler oldugudur. Bu amagla 15 ag¢ik uglu soru
hazirlanmigtir. Ancak iki akademisyen ve 3 Ogretmenle yapilan 6n goériismelerde hazirlanan sorulardan
bazilarinin benzer veya c¢ok yakin cevaplar iiretecegi kanaatine varilmistir. Bu agidan tekrar niteligindeki
sorulardan sekizi elenmistir. Daha sonra kalan sorularla yeniden bir ortaokul 6zelindeki matematik
Ogretmenlerine gidilmis ve hazirlanan formun degerlendirilmesi istenmistir. Elde edilen sonuglar bu aragtirmanin
yiriitiilmesi igin yeterli bir zemine sahip oldugu kanaatine varilmig ve formun bu son hali arastrma igin
kullanilmistir. Bu aragtirma kapsaminda arastirma katilan 6gretmenlerin goniillilik esasinda katilimlar: tercih
edilmis ve bu agidan samimi cevaplar verdigi kabul edilmistir. Bununla birlikte bazi 6gretmenlerin yeterli
cevaplar vermedigi hatta bazi1 sorulara hi¢ cevap vermedikleri gorilmistir. Bu formlar soru bazinda
degerlendirme dig1 birakilmig ancak biitiin olarak degerlendirme dis1 birakilan goriisme formu olmamusgtir.

2.3. Verilerin Analizi

Matematik LGS sinavlarinda 6grencilerin basarilarini artirmak i¢in, bu siiregte 6grenci ve 6gretmenlerin
hangi giicliikleri yasadiklar1 ve LGS smavinin getirdigi giigliklerin 6gretmenlerin matematik egitimi
anlayiglarin1 nasil etkilediginin tespiti amaciyla yapilan bu ¢alismada biitiin goriismeler kayit altina alimmis ve
transkript edilmistir. Veriler transkript edildikten sonra nitel veri analiz teknigi olan igerik analizine tabi
tutulmustur. Elde edilen verilere yonelik analizler farkl arastirmacilar (2 arastirmaci verileri analiz etmis 3.
aragtrmact analizlerin karsilagtirmasmni yapmistir) tarafindan Dbirlikte yapilmis ve kodlamalarla ilgili
anlagsmazliklar ortak bir karara varilana dek tartigilmistir. Bu kodlamalara iliskin temalar ve bu temalara ait alt
temalar belirlenmistir. Arastirmanin amaci dogrultusunda bulgular kisminda 6rnekleri ile ayrintili olarak analiz
edilip sunulmustur.

3. Bulgular

Ogretmen ve 6grenciler icin ders kitabi hem ders kazanimlarinin elde edilmesi hem de dgrencilerin siavlara
hazirlanmasinda kullanilabilen en 6nemli kaynak ozelligini tagimaktadir. LGS sorularnin matematik ders
kitabinda yer alan sorularla uyumlu olmasi 6grenci ve ogretmenlerin ders kitabini daha yogun ve istekli
kullanmalarina katki saglayacaktir. Ders kitaplarinda bulunan sorularmm LGS sorulariyla uyumlu olmast ayni
zamanda yardimci ders kitaplarina duyulan ihtiyaci azaltacaktir. Bu konuya iliskin 6gretmen goriislerinin neler
oldugunu belirlemek amaciyla 6gretmenlere asagidaki soru yoneltilmistir.

“LGS matematik smavina yonelik 6grencilerinizi yetistirmek i¢in ders kitaplarindan yararlandigmizi
diisiinliyor musunuz? Neden?” Bu sorudan elde edilen veriler Tablo 2'de gosterilmektedir.
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Tablo 2. LGS Matematik Smavina Yonelik Ogrencilerin Yetistirilmesinde Ogretmenin Ders Kitaplarindan
Yararlanma Durumu

Ogretmenin Ders Kitaplarindan Yararlanma Durumu Frekans
Cevabi
Soru ¢esitliligi saglamak ve miifredat 4
zorunlulugu
Ciinkii LGS’ de ¢ikacak benzer soru beklentisi 16
Yeterlidir 2
Evet Kazanimlara yoneliktir 6
Egitim esitligi saglamakta 2
Farkli kaynaklardan da yararlaniyorum 5
Ancak Yeterli degil 3
LGS i¢in yetersiz 3
LGS i¢in yeterli degil 13
Hayir Ciinkii Yeterli degil 5
Bilgi diizeyinde 2
Kazanimlara yonelik 4
Soru sayis1 yetersiz 2
Kismen Sinava yonelikse 2
Soru gesitliligi ve miifredat zorunlulugu (4) 4

Tablo 2’deki verilerin analizi ele alindiginda matematik 6gretmenlerinin 6nemli bir kismi (%54) “Evet”
cevabini verdikleri goriilmektedir. Matematik 6gretmenlerinin evet cevabima nedensel olarak iliskilendirdigi
gerekgelerde gogunlukla “LGS’de benzer soru beklentisi” oldugu goriilmektedir. Bunun yaninda “kazanimlara
yonelik olusu” 6nemli bir gerekge olarak goriilmektedir. Diger bir 6nemli kategori de “soru ¢esitliligi saglamak
ve miifredat zorunlulugu” oldugu goriilmektedir. Bu kategori hem LGS’de ¢ikacak benzer sorularla iliskili hem
de kazanmimlarla iliskili oldugu goriilmektedir. Bu durumda 6gretmenlerin ¢ogunlukla ders kitaplarindan
yararlanirken LGS’ye yonelik benzer soru beklentisi ve miifredata uyma zorunlulugunun 6ne ¢iktigi sdylenebilir.
“Kismen” cevabi veren dgretmenler i¢in oncelikle kazanimlara yonelik ve sinava yonelik kategorileri “Evet”
cevabi veren Ogretmenlerin cevaplarina paralel goriilmektedir. Bir diger kategoride “soru gesitliligi ve miifredat
zorunlulugu” Kategorisidir. Bu da “Evet” cevabi veren ogretmenlerle ayni kategoride goriilmektedir. “Hayir”
cevab1 veren Ogretmenlerin gerekgeleri smiflandirildiginda gogunlukla “LGS igin yeterli degil” cevabi baz
alinabilir. Ancak burada frekans olarak diisiik de olsa ders kitaplarinin “bilgi diizeyinde” yani kavramsal diizeyde
oldugunun belirtilmesinin 6nem tagidig1 distiniilmektedir.

Matematik ogretmenlerinin Ogrencilerini LGS smavlarina hazirlamak igin yardimci ders kitaplarindan
yararlanma diizeyleri ve nedenlerinin ne oldugunu belirlemek amaciyla asagida belirtilen soru yoneltilmistir.
‘LGS matematik sinavina yonelik ogrencilerinizi yetistirmek i¢in yardimct ders kitaplarindan yararlandiginizi
diisiiniiyor musunuz? Neden? Bu sorudan elde edilen veriler Tablo 3'de gosterilmektedir.

Tablo 3. LGS Matematik Sinavina Yo6nelik Yardimci Ders Kitaplarindan Yararlanma Durumu

Ogretmenin Ders Kitaplarindan Yararlanma Durumu Frekans
Cevabi
Farkl1 soru tarzlari i¢in 26
Daha yararh 4
Ders kitaplar1 yetersiz 18
Evet Clinkii LGS sorularma benzer 2
Ogrencilerin eksikliklerini tamamlamak igin 5
Pekistirme amacl 2
Sinava yonelik oldugu igin 14
Hayir Clinkii Ders kitaplar1 ve EBA’y1 kullaniyorum 3
Kismen Farkli soru tarzlar i¢in 1

Tablo 3’teki verilerin analizi dikkate alindigindan baskin goriis 6gretmenlerin LGS smavina yonelik olarak
yardimc1 ders kitaplarini kullandiklarini gérmekteyiz. Bunun en 6nemli nedenleri arasinda yardimici ders
kitaplarimin farkli soru tarzlarmma sahip olmasi gelmektedir. Diger bir basat kategori ise ders kitaplarmin LGS
acisindan yetersiz olusudur. Bir diger kategori olan “Ogrencilerin eksikliklerini tamamlamak igin” seklinde
verilen cevaplar yukarida verilen diger iki kategoriyi tamamlar niteliktedir. Bununla birlikte dogrudan “sinava
yonelik oldugu i¢in” Kategorisi miifredata yonelik ders kitaplarmm diginda, dogrudan bir amag¢ ifade ettigi
goriilmektedir. Ogretmenlerin verdikleri “hayir” cevaplarinda kategorik olarak sadece “Ders kitaplar1 ve EBA’y1
kullantyorum” Kategorisi géze ¢arpmaktadir.
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LGS matematik sorularini ¢é6zmede 6grencilerin basarisizlik nedenlerini belirlemek amaciyla 6gretmenlere
asagidaki soru yoneltilmistir.“LGS matematik sorularmi ¢6zmede Ogrencilerinizin ne tiir zorluklar yasamis
olabilecegini diigiiniiyorsunuz?” Matematik dgretmenlerinin soruya vermis olduklar1 cevaplarin analizi Tablo
4’da goriilmektedir.

Tablo 4. LGS Matematik Sorularini Cozmede Ogrencilerinizin Yasadig1 Zorluklar

Ogretmenin Cevabi Oran
Anlama ve yorumlama eksikligi 52/107
Alinan egitimin yetersizligi 5/107
Anlama ve yorumlama eksikligi + islem becerisi 2/107
Ogrencilerin diizeyinin {istiinde 2/107
On yarg1 + anlama ve yorumlama eksikligi 3/107
Psikolojik etkenler 4/107
Siire + anlama ve yorumlama eksikligi 13/107
Siire sorunu 3/107
Uzun sorular 5/107
Uzun sorular + 6n yargi 3/107
Diger 15/107

Tablo 4’teki verilerin analizi ele alindiginda “Anlama ve yorumlama eksikligi” kategorisi baskimn bir sekilde
gorillmektedir. Genel olarak tespit edilme frekansi 76°dir. Buna ek olarak “siire” 6nemli bir sorun olarak
goriilmektedir. Siire kategorisinin Genel olarak goriilme sikligi 16°dwr. Diger kategoriler ele alindiginda uzun
sorular 6nemli bir problem olarak gorilmektedir. Benzer sekilde 6nyargi (sorular zor 6nyargist) 11°dir Tiim bu
kategoriler ele alindiginda genel olarak anlama ve yorumlama becerisine eslik eden bazi olgularm oldugu
sOylenebilir.

Matematik 6gretmenlerinin 6nceki yillarda yapilan merkezi smavlar ile LGS smavlar1 arasindaki farklilig
Ogretmenlerin nasil degerlendirdiklerini ve bu farklihgm matematik egitimini nasil etkiledigini belirlemek
amactyla sorulan soru “Gegmis donemde liselere gecis icin yapilan simav sorulari ile 2017-2018 ve 2018-
2019°da ¢ikan sorular arasinda ne tir farkliliklar gérmektesiniz? Bu farkliliklarin yapmakta oldugunuz egitimi
nasil etkiledigini veya etkileyeceginizi diisiiniiyorsunuz?” seklinde olmustur. Matematik 6gretmenlerin bu soruya
verdikleri cevaplarin analizi Tablo 5°de goriildagii gibidir

Tablo 5. Daha Onceki Merkezi Smavlar ile LGS Smavlar1 Arasindaki Farkliliklar Ve Bu Farkliligin Matematik
Egitimini Etkileme Durumuna iliskin Bulgular

LGS Oncesi Merkezi Sinavlar Frenkans LGS Frenkans

Sadece bilgi ve isleme dayali 32 Anlama ve yorumlama 24
Analiz-sentez diizeyinde 8
Bilgiyi kullanma becerisi 2
Soru niteliklerinde dengeye ulasilmaktadir 21
(Ogrenci diizeyine daha uygun)

Biitiin 6grencileri motive 2 Sadece basarili 6grencileri motive etmekte 5

etmekteydi
Ust diizey beceriler 5

TEOG sorular1 daha iyi idi 3 Daha zor sorular 11

Ogrenci seviyesine ve miifredata 4

uygundu

Onceki sorular kolay 5 Ayirt edici »

Tablo 5’teki bulgular dikkate alindiginda 6nceki dénem smavlarina iligkin 6gretmen goriislerini olumlu ve
olumsuz goriisler olarak degerlendirmek miimkiindiir. Onceki merkezi sinav degerlendirmelerinde sadece bilgi
ve isleme dayaliydi ifadesinin karsisinda, ¢ogunlukla “LGS anlama ve yorumlama”, “analiz-sentez” “bilgiyi
kullanma becerisi gerektirmektedir” ifadelerine yer wverildigi goriilmektedir. Bu farkhiliga iliskin
degerlendirmenin  ¢ogunlukla olumlu oldugunu ve Ogretmenlerin  degisimini/kendilerini  yenilemeleri
gerektirdigini gosteren ifadelere yer verildigi goriilmektedir. Ancak bunun yaninda olumsuz goriislere de
rastlanmaktadir. Bunlar arasinda “egitimi ve motivasyonu olumsuz etkiledi”, 6zgiiveni olumsuz etkilemekte”,
“tlim 6grencilere hitap etmiyor” goriiglerini de gérmek miimkiindjir.

Bu arastirma kapsaminda LGS matematik sinavlarmma dgrencileri hazirlamada matematik 6gretmenlerinin
yasadig1 zorluklar1 belirlemek amaciyla sorulan bir diger soru; “LGS matematik Sinavlarina 6grencilerinizi
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yetistirictken ne tiir zorluklar yasadigmnizi distiniiyorsunuz” seklinde bir soru sorulmustur. Matematik
Ogretmenlerinin bu soruya vermis olduklari cevaplarin analizi Tablo 6°da goriilmektedir.

Tablo 6. “LGS Matematik Smavlarma Ogrencileri Yetistirmede Yasanan Zorluklara iliskin Bulgular

Karsilasilan problem Frekans Iliskili sonug Frekans
Ogrencilerde goriilen diisiinme 5 Anlamakta zorluk 2
eksikligi
Ezberci egitimin neden oldugu 7 Ogrencilerde goriilen diisiinme eksikligi 3
sorunlar problemi
Ogretmenler siirece hazir degil 2
Kitap okuma aligkanligmin 6 Anlamakta zorluk 2
yetersizligi Yorum yapma becerileri diisiik kalmakta 3
LGS’nin st diizey sorular 13 Anlamakta zorluk 4
icermesi Bu problemlerle ugrasmak zaman ve 4
verim ag¢isindan problem olmaktadir
Miifredat ve smav sorularinin 11 Ogrenciler smava ilgi gdstermiyor 5
uyusmazligi
Yeterli sayida soruya 3
ulasamama sorunu
Ogrencilerin bilgi alt 23 Motivasyon problemi 4
yapilarmm sorunlu olmasi Genele ulasmada yasanan problem 4
Bu problemlerle ugrasmak zaman ve 2
verim ag¢isindan sorun olmaktadir
Matematige karsi onyargi 1 Motivasyon 2
Sinav beklentisi ve miifredat 2 Motivasyon 2
uyusmazligi
Ogrencilerde goriilen dzgiiven 2 Anlamakta zorluk 2
eksikligi
Problem ¢6zme stratejilerinde 6 Anlamakta zorluk 3
eksiklik
Yeterli kaynak bulamama 4
sorunu

Tablo 6 dikkate almarak Matematik dgretmenlerinin “LGS matematik sinavlarina 6grencilerinizi yetistirirken
ne tiir zorluklar yasadigmizi diigiiniiyorsunuz” sorusuna verdikleri cevaplar incelendiginde en ¢ok kargilagilan
problemin “6grencilerin bilgi alt yapilar1 sorunlu™ kategorisi olmustur. Bu kategori ile iliskili olarak ileri siiriilen
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iligkili sonuglar “6grencilerde goriilen motivasyon problemi”, “smif i¢i 6grenci kitlesinin tamamma ulagamama
problemi”, “matematik derslerinde yeterli bir verim elde etmek i¢in zamanin sinirli olmasi” gibi problemler
gorillmektedir. Buna benzer olarak “LGS {ist diizey sorular igermektedir” seklindeki diisiinceye 6gretmenlerin
ifadelerinde agrihikli olarak goriilmektedir. liskili sonuglarda dgrencilerin “anlamakta zorluk yasadiklari” ve
zaman ve verim agisindan problem” olusturdugu goériilmektedir. Karsilagilan problemlerle iliskili ortaya ¢ikan
sonuglara dikkat edildiginde ozellikle 6grencilerin “anlamakta zorluk” ve buna yakin olarak “motivasyon

problemi” yasadiklar1 goriilmektedir.

Matematik 6gretmenlerine sorulan bir diger soru “LGS matematik sinavlarinda ¢ikabilecek sorulara iliskin
MEB’in yaymladigi 6rnek sorularin smav hakkinda bilgi sahibi olmak igin yeterli oldugunu diisiiniiyor
musunuz? “ seklinde bir soru olmustur. Bu soru ile asagidaki hususlarm belirlenmesi amaglanmistir;

Soru tipleri hakkinda elde edilen bilgiler ayn1 zamanda kitap yazarlari tarafindan hazirlanacak ders kitaplari
ve yardimcr ders kitaplar i¢in yararh olacaktir. Bu amagla uygulanmaya baglanan LGS matematik smavlarinda
cikabilecek soru tiplerine iliskin MEB 6rnek sorular yayinlamaktadir. Ogretmenlere sorulan soru ile MEB’in
yayinladig1 6rnek sorularin 6grenci ve dgretmenlere ¢ikacak sinav sorulari hakkinda yeterli bilgi verip vermedigi
belirlenmeye ¢aligilmaktadir. Matematik ogretmenlerinin bu soruya vermis olduklari cevaplarin analizi
Tablo7’de goriilmektedir.
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Tablo 7: LGS Matematik Ornek Sorularin Smav Hakkinda Yeterli Bilgi Verme Durumuna iliskin Bulgular

Yeterlik Frekans  Nitelik Frekans Nedene ait goriisler Frekans
durumu
Yeterlidir 65 Sinava yonelik 13 Soru sayist artirilmalidir
ipucu niteliginde Yararlt
LGS ile paralel
Sorular yeterlidir 52 LGS ile paralel
Yeterli degil 18 Soru sayist artirilmalidir
Ancak yararl
Daha basit
Kismen 11 Soru sayist artirilmalidir
Ancak yararl
Daha basit
LGS ile paralel

= N
BIWN PO o 0 G oo

Tablo 7°deki bulgular incelendiginde 6gretmenlerin 6zellikle sinava yonelik ornek sorularin sinav hakkinda
bilgi sahibi olmak i¢in “yeterli” oldugunu belirtmislerdir. Nitelik olarak sinava yonelik ipucu niteliginde oldugu
belirtilen soru sayisinin artirilmasi gerektigi ve bu tiir uygulamalarmn yararli oldugunu 6gretmenler ifade etmistir.
“Yeterli degil” seklindeki kategoride nedene ait goriigler incelendiginde “MEB sorularinin LGS’ye gore daha
basit oldugu”, “soru sayisinin artirilmasi gerektigi” gibi gortsler ileri suriilmistir.” Kismen kategorisinde
goriilen cevaplarin daha ¢ok “yeterli degil” kategorisine yakinsadigi gériilmektedir.

Ogrencileri LGS tipindeki smavlara ve iist 6grenimlere hazirlamada matematik &gretmenlerinin nelerin
yapilmasi gerektigine iliskin diislinceleri biiylik onem tagimaktadir. Bu amagla, agagidaki soru yoneltilmistir.

“Mevcut durumda o6grencilerin daha yiiksek diizeyde bagari gostermeleri igin Onerileriniz nelerdir?”. Bu
soruya iliskin matematik ogretmenlerinin vermis oldugu cevaplar sekil 1°de goriildiigii gibidir. Sekil 1’deki
verilerin olusturulmasinda frekans sikliklarina bagh olarak merkeze yakin yerlestirme, renk tonu koyulugu ve
iliskilendirilen kavramlar igin tek ve ¢ift yonli oklar kullanilmistar.

v Sinif Dicst soenik sinav N

4 ) galigma
Y | Y
Sistem - Sorugizme |a— v
A Veli
\4
o \ Okuma 4
-4 X -
85 aliskanhg
» A Uygulamali
A4 egitim
|
\4 muhakeme A
A Mifredat — 4
ufredal -t '

| . . Kaynak kitap <

<4

Birinci gurup kategorik
iligkiler

Sekil 1. iliski Semasindaki Ana Kategoriler Ve Aralarindaki Iliskiler

Sekil 1°de ana kategoriler ve aralarindaki iligkiler goriilmektedir. Yapilan analize gore en fazla frekans
“okuma ahgkanligr” frekansinda gériilmiistiir(23). ikinci olarak en sik tekrarlanan frekans (21) “erken” ifadesi ile
ilgilidir. “Erken” ifadesi onceki smiflardan itibaren baglamasi gereken bir hazirligin olmasi gerektigi
degerlendirmesidir. Ancak burada dikkat edilmesi gereken bir diger kategori olan “muhakeme” kategorisidir.
Frekansi digerlerine gore daha diisiik (10) olmasina ragmen iliskilendirildigi diger kategori sayisi daha fazladir.
Bunun disinda bir diger kategori olan soru ¢ozme (11) kategorisi de 6nemli baglara sahip oldugu goriilmektedir.
Bu kategorilerin dogrudan iligkili oldugu ikinci diizey kategori “motivasyon” olmustur. Sekil 2’de buna iliskin
iliski ag1 goriilmektedir. Buna gore okuma aligkanligi onyargiy1 ortadan kaldirmak igin kullanilmalidir. Dersi
sevdirmenin de dnyargiy1 kaldirabilecegine iligkin goriisler ortaya ¢ikmuistir.
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Siruf

Muhakeme
Okuma R Dersi
ahiskanhgi | sevmek

I\
Erken

——— Motivasyon

Veli
Mifredat
Galisma

Soru gbzme

Sekil 2: motivasyon ile ilgili
kategorik baglar

Sekil 2. iliski Semasmdaki Ana Kategoriler ve Aralarindaki iliskiler
4, Tartiygma ve Sonug

Caligmanin amaci, LGS’ye hazirlik siirecinde 6grenci-6gretmen giiglikklerini ve LGS’nin okullarda
uygulanan matematik egitimine yansimalarini 6gretmen goriisleri gergevesinde tespit etmek ve bu dogrultuda
onerilerde bulunmaktir. Bu amag dogrultusunda veriler igerik analizi teknigiyle derinlemesine ve ayrmtili olarak
bulgularda incelendi. Elde edilen bulgular bir biitiin olarak degerlendirildiginde bu aragtirma kapsaminda goriilen
en yaygin sorun anlama ve yorumlama sorunu oldugu goriilmektedir. Bunun ¢ok ¢esitli nedenleri olabilmektedir.
Ancak genel olarak matematik 6gretmenlerinin dogrudan sinava yonelik hedeflerini belirledikleri séylenebilir.
Bu durum bir takim énemli sorunlar1 beraberinde getirmektedir. Ornegin grencilerdeki zihinsel gelisimlerin
agamalarim1 kagirmalarma veya dgrenme stillerine dikkat etmemelerine yol agabilmektedir. Literatiirde yapilan
calismalar da benzer sonuglar ortaya ¢ikmistir. (Francisco ve Maher, 2005; Generazzo, 2011)

Bulgularda ortaya ¢ikan énemli sonuglardan bir tanesi de; matematik 6gretmenlerinin MEB ders kitaplarmin
LGS smavina yonelik ihtiyaglar1 karsilamada yetersiz oldugunu diisiindiikleri goriilmektedir. Sonug olarak,
MEB ders kitaplarmnin bilgiyi yapilandirmaya yonelik oldugunu ancak LGS smavinin daha ¢ok iist diizey bir
takim beceriler olan elestirel diisiinme, anlama ve yorumlama, problem ¢6zme gibi beceriler gerektirdigi ifade
edilebilir. Verilerin analizi bir biitiin olarak dikkate alindiginda goriilebilecegi gibi MEB ders kitaplarmin LGS
yonelik igerige sahip olma amaci sinirhdir. Ciinkii ders Kitaplar1 6ncelikle genel 6grenci Kitlesine hitap etmek
zorundadir. Ancak bu kapsamda LGS sinavinin 6lgme ve degerlendirme agisindan ayirt edici olmasi gerektigi
anlagilirdir. Ancak bu durumda LGS smavina hazirlanan 6grencilerin LGS sinavina hazirlanmasinda yardimei
ders kitaplarindan yararlanmalar1 ka¢inilmaz oldugu disiincesi dogmaktadir. Bu durum yukarida ele alinan
bulgularda da net olarak goriilebilecegi gibi LGS sorularinin bilgiyi isleme/iliskilendirme, muhakeme, elestirel
diisiinme tist diizey beceriler gerektirdigi (tablo 5, tablo 7) ve bu becerilerin de salt kavramsal bilgiden daha fazla
oldugu ifade edilmektedir. (Pulley, 2010)

Aragtirmanin amaci dogrultusunda katilimcilara yoneltilen “LGS matematik smavina yonelik 6grencilerinizi
yetistirmek i¢in yardimci ders kitaplarindan yararlandigimizi diisiiniiyor musunuz? Neden?” sorusuna iligkin
bulgular ele alindiginda g¢ogunlukla “Evet” cevabi verdikleri goriilmektedir. Genel bir bakis agisi ile
degerlendirildiginde ders kitaplarindan yararlanma durumlarina verdikleri cevaplarla tutarli gériinmektedir. Buna
gore katilmcilarin yardimer ders kitaplarina yonelik olumlu bir yaklagim iginde oldugunu sdylemek
miimkiindiir. Bu yoniiyle 6grencileri LGS smavina hazirlama g¢abas: i¢inde olan dgretmenlerin yardimci ders
kitaplarin1 genel olarak hem soru bazinda hem de yardimci bir kaynak olarak 6grencilerin eksikliklerini
tamamlamak igin kullandiklar1 goriilmektedir. Esas olarak ele alindiginda cesitli kaynaklardan bilgi edinilmesi
kuskusuz hatali bir davranis olamaz. Ancak 6grenciler igin bunun zorunlu tutulmamasi egitimde esitlik agisindan
O6nem tagimaktadir. Hiebert ve Grouws, (2007) yaptiklari calismada benzer bir sonucu vurgulamaktadirlar.

Ortaokul matematik 6gretmenlerinin “LGS matematik sorularini ¢6zmede 6grencilerinizin ne tiir zorluklar
yasamis olabilecegini diisiiniiyorsunuz?” seklinde soruya verdikleri cevaplar analiz edildiginde genel ¢ogunluk
“Anlama ve yorumlama” sorunu olarak géze c¢arpmaktadir. Bununla birlikte ifade edilen “siire sorunu” da
esasinda anlama ve yorumlama hizi ile iligkili oldugu goriilmektedir. Ayni1 sekilde burada goriilen “uzun sorular”
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kavrami da ogrencilerin hizli bir sekilde ¢oziime gidecekleri degil daha ¢ok problemi biitinii ile hatirlama ve
kavramaya bagl olarak ortaya ¢ikan sorunlar oldugu goriilmektedir. Bu arastrmanimn farkli yerlerinde ortaya
¢ikan 6grencilerin “okuma ahskanlhiginin” gelistirilmesi bu becerilerinin gelistirilmesine yonelik bir tedbir olarak
degerlendirilmektedir. Bir diger olgu dgrencilerde goriilen matematige ve matematik problemlerine karsi goriilen
on yargidir. Bu daha baslangigta 6grenciyi anlamaya ¢alismaktan uzaklastiran bir olgu oldugundan, 6zellikle
dikkate alinmasi gereken bir durumdur. Arastirmacilar agisindan anlama sorunu daha ¢ok iliskilendirme ve
muhakeme ile ilgili oldugu yoniindedir. ikinci bir agiklama olarak bilgi smiflandiriimasindan kaynaklanan bir
sorun olabilir. Bu da seylerin ne oldugu bilgisi yani tanima bilgisi ve seylerin nasil yapildig1 bilgisidir (Pears,
2004). Buna gore Ogrencinin odaklandigi bilgi tiriinin 6nemli oldugu disiiniilmektedir. Daha ¢ok nasil
yapildiginin ezberlendigi tiir bir bilgilenme siirecinden ge¢mis 6grencilerin bu tiir bir iglemi gerektiren sorulara
cevap verebildikleri ancak iligkilendirme ve muhakeme gerektiren problemlerde basarisiz oldugunu
diisiindiirmektedir. Bu neden 6grencilerin 6zellikle muhakeme becerilerinin gelistirilmesine yonelik bir egitim
diizenlemesi yapilmasi gerektigi kanis1 dogurmaktadir.

Ortaokul matematik 6gretmenlerinin “Gegmis donemde liselere gecis i¢in yapilan sinav sorular: ile 2017-
2018 ve 2018-2019°da ¢ikan sorular arasinda ne tiir farkliliklar gérmektesiniz? Bu farkliliklarin yapmakta
oldugunuz egitimi nasil etkiledigini veya etkileyeceginizi diisiiniiyorsunuz?” sorusuna verdikleri cevaplarin
analizi dikkate alindiginda 6nceki yillara iliskin olarak “Sadece bilgi ve isleme dayali” ifadesinin géze ¢arptigi
goriilmektedir. Bu durum yukarida ifade edilen iligkilendirme ve muhakeme agiklamasi ile tutarl gériinmektedir.
LGS smav sorularinm ¢ogunlukla “Anlama ve yorumlama” ve “Analiz-Sentez diizeyinde” olmas1 bu duruma
yonelik gecerli bir agiklama oldugunu disiindiirmektedir. Ortaokul ~matematik 6gretmenlerinin
degerlendirmesine gore bu durum st diizey becerilerin ayirt ediciligi agisindan 6nemli gordiiklerini soylemek
miimkiindiir. Ayrica bulgulardan elde edilen “ayirt edici” yani segici cevabinin varhg: 6gretmenlerin de bu
konuda benzer disiinceler tagidigni gostermektedir.

Katilimcilara yoneltilen “LGS matematik sinavlarina 6grencilerinizi yetistirirken ne tiir zorluklar yasadiginizi
diisiinliyorsunuz” sorusu i¢in bulgular dikkate alindiginda “6grencilerin bilgi alt yapilar1 sorunlu” kategorisinin
basat oldugu ve bunun gesitli sorunlara yol ac¢tig1 goriilmektedir. Bilgi alt yapis1 sorunlu olan bireyler yeterli
diizeyde iligskilendirme yapamayacaklar1 i¢in istenen diizeyde diisiinme ve anlamayi da gergeklestirmede
zorlanacaklardir. Benzer sekilde “motivasyon problemi”, 6grencilerin aldiklar1 egitimi siirdiirmelerinde 6nemli
bir etkendir Bu soruya ait bulgularda dikkat ¢eken bir diger kategorinin “LGS iist diizey sorular icermektedir”
oldugudur. Bu da yine dogrudan veya dolayl olarak 6grencilerin bilgi alt yapisi ile iligkilendirilebilecek bir
durumdur. Ogrenci bilgi seviyesinin yetersiz olmasindan nu yoksa LGS nin iist diizey sorular icermesi mi?
Onemli bir sorunsal goriinmektedir. Ogretmenlerin ifadeleri analiz edildiginde “iliskili sonug” smniflandirmasinda
acikladiklar1 6grencilerin “anlamakta yasadiklar1 zorluk” géze carpmaktadir. Buna yonelik yine bu arastirmada
elde edilen sonuglardan biri olan 6grencilerin genel olarak okuma aliskanliklarinin olmadigi ve bununda
ogrencilerde anlama problemi yarattigi seklindeki agiklamadir.

Bu aragtirma agisindan bu soruda elde edilen bulgular arasinda “Ezberci egitimin neden oldugu sorunlar”
kategorisinin 6nemli oldugu disiiniilmektedir. Buna gore “6grencilerde goriilen disiinme eksikligi” problemi
6nemli bir sorundur. Bu esasinda bu arastirmanin farkli yerlerinde goriilen muhakeme etme sorununun baska bir
isimle adlandirilmasidir. Tim bunlar birlestirildiginde anlama zorlugu yasayan 6grencilerin diigiinme veya
muhakeme sorunu yasadigi ve bunun ¢ok 6nemli sorunlara yol agtig1 sdylenebilir.

Katilimcilara sorulan “LGS matematik sinavlarinda ¢ikabilecek sorulara iliskin MEB’in yaymladigi 6rnek
sorularin sinav hakkinda bilgi sahibi olmak i¢in yeterli oldugunu diisiiniiyor musunuz?” Seklinde soruya ait
bulgular dikkate alindiginda ¢ogunlukla MEB’in yayinlamis oldugu sorularm yeterli oldugunu ancak soru
sayisinin artirilmasi gerektigi seklindedir. Buna ek olarak yukarida da belirtildigi gibi bu tip sorularin kaynak
Kitap i¢ine yerlestirilerek farkli diizeylere hitap edebilen bir tasarimina yol agmasi gerektigi kanisidir.

Matematik 6gretmenlerine yoneltilen “6grencilerin daha yiiksek diizeyde basar1 gostermeleri i¢in Onerileriniz
nedir?” sorusuna verdikleri cevaplarin birinci dongii sematik analizi dikkate alimdiginda (sekil 1) 6gretmenlerin
onemli bir orami 6grencilerdeki okuma aligkanhigmin yetersizligine vurgu yaptiklari goriilmiistir. Okuma
ahgkanliginin 6zellikle 6grencilerin anlama diizeylerine etki edecegi kanaati onceki sorulara vermis oldugu
cevaplarla tutarli gorillmektedir. Bununla birlikte okuma aliskanligi kendine yakin olan muhakeme beceriler ve
soru ¢ozme aliskanligmi da etkiledigi ifade edilmistir. Ogretmenlerin bu tespiti literatiire de benzerlik
gostermektedir (Kilpatrick, 2001). Ancak bunun kadar onemli bir diger olgu matematik 6gretmenlerinin
Ogrencilerin erken yas veya simif donemlerinde bir takim egitimlere maruz birakilmasmin basariy1 ve 6grenci
gelisimini artiracagi yoniindedir. Bunlardan okuma aligkanhigi, veli sorumlulugu, soru ¢6zme pratikleri gibi
egitimlerin 6grenci basarisini artirabilecegi seklindedir. Bununla iligkili olarak sekil 1 incelendiginde cesitli
dongiilerin oldugu goriilmektedir. Bu dongiilerden biri erken dénem egitimleri, okuma aligkanhgi, uygulamali
egitim, kaynak Kitap, miifredat dongiisii oldugu ve birbirini etkileyen bir siire¢ oldugu gorilmektedir.
Aragtirmacilara agisindan 6nemli goriilen bir diger dongiiniin okuma aligkanligi, muhakeme, miifredat, soru
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¢ozme dongiisiidiir. Bu dongiiniin 6grencilerde basariy1 etkileyebilecegini diisiinmektedirler. Cilinkii okudugunu
anlama ve iligkilendirmenin her evresinde muhakemenin 6nem tasidig1 bilinmektedir.

Bu arastrmada matematik 6gretmenlerinin 6grenci basaris1 tizerine belirttikleri goriisler dikkate almarak
ikinci dongii bir analize ihtiya¢ duyulmustur. Bu kodlama ve analiz sekil 2’de goriildiigii gibidir. Buna gore
Ogrenci basarisinda motivasyonun ¢ok 6nemli bir etken oldugu soylenebilir. Her ne kadar motivasyonun
o6grenme psikolojisi agisindan basari i¢in tek basina yeterli olmadig: bilinse de (Howe, 2001) 6grenme siirecinde
stireklilik agisindan onemli bir etki yarattigi kabul edilmektedir. Bu yoniiyle motivasyon bir diger deyisle
Ogrenci istekliligi belirleyici rol oynadigi sdylenebilir. Bazi 6gretmenlerin bunu birinci déngti analizde ifade
ettikleri sekilde 6grenci-aile iligkisinin 6nemli rol oynadigi kanaati 6nemli kabul edilmistir. Sekil 2°de goriilen
ve onemsenen bir diger olgunun okuma ve 6n yargi arasindaki iligkidir. Burada goriilen iliski temelde zit bir
iligkidir. Okuma aligkanlig1 gelistikge 6n yargida azalma ve dersi sevmenin ortaya ¢ikacagina yonelik bir inang
s6z konusudur. Bu agidan dgretmenlerin degerlendirmelerinde okuma aligkanlhigmin 6nemli bir yer tuttugu ve bu
aligkanlhigm kazandirilmasinin 6grencileri gelecege hazirlama agisindan dnem tasidigi sdylenebilir.

5. Oneriler

Calismanin sonucunda ortaya cikan verilerden hareketle, 6grencilerin yeni smav sisteminde anlama,
yorumlama, diisiinme ve muhakeme etme gibi alana 6zgii becerilerde sorunu yasadigi goriilmektedir. Bununla
birlikte ders kitaplar1 ile smavin paralel olmadigi bu nedenle 6gretmenlerin ¢esitli zorluklar yasadigi goriisi
agirliktadir. Bu dogrultuda Ggrencilerin motivasyonun artirilmasi ve okuma aligkanliginin kazanilmasini
saglamak i¢in ¢esitli etkinlikler yapilabilir. Yapilandirmaci 6gretim yontem ve tekniklerinden faydalanarak
ogrencilerin bilgileri insaa edebilecekleri 6grenme ortamlar tasarlanabilir ve buna yonelik ¢alismalar yapilabilir.
Ayrica 6gretmenlere de sinava yonelik hizmet i¢i egitimlerinin verilmesinin yararl olacagi diisiiniilmektedir.
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