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Abstract: During instruction, providing feedbacks improves students’ academic ARTICLE HISTORY
achievements as well as motivates them to actively engage in lesson activities. Received: 21 March 2017
Feedback is very important for teaching. Feedback is not only a functional tool ) )
to provide active involvement of the students to the learning process but also ~ Revised: 28 July 2017
affects the academic success of the student. In this study, it is important to analyze Accepted: 14 August 2017
in-service mathematics teachers' opinions on feedback. This study is

conceptualized as a qualitative study. The data of this study included in-service

teachers’ responses to a semi-structured questionnaire, which created by the =~ KEYWORDS
researchers. In-service teachers’ responses to the interview questions were audio
taped and later transcribed verbatim to conduct a content analysis. Twelve
mathematics teachers working in 12 different schools in a central district of ~ Feedback, learning process,
Kirgehir voluntarily participated in the study during the 2015-2016 academic
year. The data of the study were obtained conducting face-to-face interviews with
the mathematics teachers. Teachers’ responses to the questionnaire items were
analyzed thematically and classified under the following seven headings: style of ~ Mathematical operations,
the feedback, scope of the feedback, principles of providing the feedback,

difficulties experienced when providing the feedback, reasons for providing

insufficient feedback, the benefits of the feedback, and the significance of the

feedback in learning. The results are presented in relation to the literature in the

area. Teachers agree that it is not possible to complete students’ gaps in

Mathematics with the courses offered in the collective education system. Based

on the findings some suggestions about the usage of feedback were provided.

Comprehensive feedback,

Mathematical
conceptualization,

1. INTRODUCTION

Feedback is an important external stimulus used by teachers to increase students' learning.
Teacher-student interaction develops through the meanings that students attribute to external
stimuli in teaching process. The feedback provided in the interaction process is significant when
it meets the learning needs of students, when it is used for creating a suitable learning
framework and when it is expressed as verbal and nonverbal stimuli that are appropriate for the
developmental levels of students (Looney, 2005). Feedback is a stimulus that provides
information which enables a student to focus on the problem area in a way that motivates his/her
next action, that gives an opportunity for him/her to question whether he/she has understood,
and that allows a student to evaluate both him/herself and his/her peers. Before giving feedback,
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the teacher must identify the mistakes that student has made during the learning process and
especially any misunderstandings, and must use observational and non-observational
techniques effectively to do this. The type of assessment that is most effective in this situation
Is formative assessment (Kahl, 2005). Feedback that is effective in learning and teaching
processes contributes positively towards education; however, it has negative impacts on a
student's learning if it is misused or used carelessly (Hattie and Timperley, 2007). The feedback
that takes place in all learning from the beginning of teaching period to the end forms the
backbone of the formative assessment of student. Feedback can be used in a planned way by
teachers in the teaching process, but sometimes it can also develop spontaneously. Planned
feedback is the most important element of formative assessment (Black and William, 1998;
Hattie and Timperley, 2007). From the student's perspective, feedback is a helpful stimulus that
Is used by student to verify, falsify what he/she did or to add to his/her knowledge and to provide
information about his/her performance and understanding. In the learning process, students
need such stimuli (Mory, 2004).

Teachers can use feedback in the teaching process through both open-ended and closed-
ended questions, as well as providing instant explanations, facilitative actions and words to be
learnt so that the student can complete his/her tasks. Feedback is also used for different purposes
to influence learning. Teachers use feedback to fill the gaps between the level required of the
student and the students’ actual performance, to make students’ learning more effective, to
correct students' misunderstandings, procedural mistakes and erroneous strategies used during
the learning-teaching process.

In formative assessment, feedback about the success of students plays an important role
in integrating the learning and teaching process, in ensuring that students understand what they
have learned, and in improving students' learning. The data obtained during the assessment
process give clear guidance about the students' development and the steps and decisions that
need to be made to progress to the next stage of the learning and teaching process.

Feedback not only has an effect on the academic achievement of student but is also
effective in maintaining the active participation of students in the learning process (Brookhart,
2011) and in keeping them motivated (Wigfield, Klauda &Cambria, 2008). For this reason, it
also influences students’ competency in learning. The classical sense of feedback is
communicating to students the knowledge of what corrections are necessary. However, in a
contemporary sense, it consists of the information that student needs to have to know what to
do next (Labuhn et al., 2010), the steps to be taken to improve his/her study skills incrementally
and everything else to improve his/her work (Black & William, 1998; Hattie & Timperley,
2007; Sadler, 1998). Clark and Dwyer (1998), Foote (1999), Warden (2000) and Zimmerman
and Martinez-Pons (1992) state that feedback is the most important source of information for
students in correcting misconceptions, forming knowledge, supporting their metacognitive
processes, improving their academic performance and increasing their motivation. According
to Hattie and Timberley (2007), the main purpose of feedback is to emphasize the disjunction
between students’ current understanding and performance and the learning objective; moreover,
it is one of the steps taken in order to encourage students to reduce this disagreement (Rakoczy,
Harks, Klieme, Blum & Hochweber, 2013). In this context, feedback from teachers and
students' peers is external guidance that explains how students can improve their performance
(Butler & Winne, 1995), how to perform the tasks which they are required to, and how to
monitor and evaluate students’ progress (Stone, 2000). Feedback can be defined as statements
or stimuli given to guide the student to the desired outcome.

When the research conducted in Turkey regarding teachers' feedback in the classroom is
examined, it can be listed chronologically as follows: Yunt (1992) revealed that the use of
feedback and correction together significantly increased overall marks. In the research
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conducted by Saragaloglu, Evin-Gencel and Cengel (2011), high school teachers' competencies
during learning and teaching processes were examined from the teachers' and students'
viewpoints, and teachers found their in-class behaviors adequate; however, students were found
to have the opposite opinion. Sahin (2015) classified feedback as “explanatory”, “articulatory”,
“diagnostic” and “remedial” in his research investigating the opinions of prospective teachers
about the feedback applied in the learning and teaching process. In the study, it was determined
that teachers used “confirmatory” feedback from time to time and the other types more
frequently. In a study on the beliefs and behaviors of primary school mathematics teachers by
Kogce and Baki (2012), it was stated that teachers generally used feedback in the learning-
teaching process. However, they attributed different meanings to the concept of feedback.
Kogce and Baki (2012) also stated that primary school mathematics teachers gave feedback
according to students' personal characteristics as well as their performance and that some of the
teachers exhibited some negative behaviors when they gave feedback. Eraz and Oksiiz (2015)
investigated the impact of the feedback given by primary school teachers to their students
during extracurricular math activities on students' achievements and attitudes. In groups that
had been given feedback, students' achievement and positive attitude scores increased
significantly compared to the other group. Tiirkdogan and Baki (2012) studied feedback
techniques used by teachers by observing feedback about mistakes given by mathematics
teachers at secondary school level. In the above studies, the effect of the teachers' feedback on
the success and attitude of students, the types of feedback they used and the meanings they
attributed to feedback were emphasized. This research aims to reveal the definitions, principles
and approaches teachers use while they give feedback.

1.1. Feedback in Mathematics Teaching

To make mathematics topics that are perceived as abstract and difficult more easy, and to
make them understandable for students, the functioning of teaching-learning process must be
carefully observed. In general, it is crucial for teachers to interact with students in a
sophisticated manner, to give appropriate feedback and to take steps to make sure students
understand mathematical concepts and symbols from the beginning until the end of the teaching
process. In this regard, it is necessary to find realistic solutions for mathematics teaching
through monitoring the feedback teachers give and determining where it is deficient. In
mathematics, it is necessary for every student to be able to think, consider and express his/her
ideas using the mathematical symbols. For this reason, the every student’s achievement in
mathematics is linearly related to their ability to read, understand and apply mathematical
symbols.

In practice, every teacher is expected to show sensitivity in acquiring basic mathematical
skills. Teachers must use feedback primarily to promote cognitive interaction with their
students and guide them to the solutions to problems. Students need to get feedback to improve
their skills with every step they take and every calculation they make during the teaching of
mathematics. Such a process can only be achieved by maximizing the intensity of interaction
with students. During this process, teachers try to increase students’ level of learning and
preliminary knowledge, to develop appropriate teaching methods, to increase dialogue using
different question types, and to encourage students to improve their competency to predict,
analyze and interpret (Akyol, 2007). Feedback can thus be defined as the communication of
information that is provided in order to improve students’ learning and to alter their thoughts
and behaviors. Formative feedback includes not only the information given, but also, at the
same time, the processes and activities that will support the learning of the student.

In teaching mathematics, how students react, in terms of determining and correcting the
misconceptions formed during the acquisition of mathematical concepts, mistakes in process
steps, the completion of the process and the interpretation of processes are all of great
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importance. Mathematics teachers try to perfect the process through the feedback they use in
teaching-learning process. It is not possible for a student to learn mathematics in a process that
does not include feedback, because feedback forms the basis of mathematical thinking,
conceptualization and correction.

According to Santagata (2002), teachers’ feedback in teaching mathematics occurs
through correcting a student, giving hints/clues, repeating the question, asking for reasons,
giving hints to a different student, asking a question indirectly, choosing the correct answer,
requesting the correct answer from students, and finding the correct answer using the students’
attempts to answer the question. In the teaching process, teachers can help students gain
appropriate skills by determining the mistakes that have been made and by finding the correct
answer through these mistakes (crosschecking). In a classroom, students can gain meaningful
learning and skills through their mistakes (Nordstrom, Wendland & Williams, 1989). Cevikbas
and Argiin (2016) have determined that the types of feedback given by mathematics teachers to
wrong answers had both positive and negative effects on self-esteem.

In studies conducted abroad, Roschelle et al.(2010) investigated the effects of technology-
supported feedback on the mathematics learning of students in groups. While Labuhn,
Zimmerman & Hasselhorn (2010) focused on the impact of feedback on perceptions of self-
efficacy and the problem-solving performance of students, Naroth (2010) tried to determine the
effect of teacher's structured feedback on improving students’ mathematics learning. Carvalhoa,
Santosa, Conboya and Martinsa (2014) emphasized the role of teacher feedback in eliciting
perceptual differences among students in their research conducted with 179 students. Duhon,
House, Hastings, Poncy and Solomon (2015) investigated the contribution of feedback to
mathematics learning in terms of timing and explanatory features.

Feedback in the teaching-learning process can serve to help students understand
mathematics, to read mathematical symbols and to correlate processes correctly, if it meets
students’ needs. The effective use of the process of conceptualization, which forms the basis of
mathematics teaching, is something that directly affects the learning of the student. Teachers
usually give feedback during this process. The correct use and correlation of mathematical
symbols form the basis for students’ understanding of mathematical content and their cognitive
development.

As feedback has such an important function in students becoming mathematically
competent, this study aimed to determine how teachers perceive feedback, to investigate their
thoughts about feedback and behaviors when giving feedback thematically, and to evaluate
these in light of the current literature.

For this purpose, the question "What are the opinions of mathematics teachers about the
feedback they give in class?" was posed. An answer was sought to the following questions in
accordance with this problem statement.

1- In your opinion, what is the function of feedback in the teaching of mathematics?

2- What kind of approach do you follow when you give feedback during the teaching
process?

3- What kind of feedback do you generally give to students during the learning and
teaching process, and for which content?

4- Which basic principles do you use when you need to give feedback to students?

5- What are the difficulties in giving students feedback about mathematics?

6- What are the benefits for mathematics teachers of the feedback given in the teaching
process?
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2. METHOD

The qualitative research method was used in this study. Qualitative research can be
defined as a research process in which qualitative data collection methods such as observation,
interview and document analysis are used and a qualitative process is followed in order to reveal
facts and events in a natural and realistic way in a natural environment (Yildirnm & Simsek,
2008). The data of the study were obtained from voluntary face-to-face interviews with 12
mathematics teachers who had been working in mathematics teaching for five years or more at
secondary school level.

In the interview, a recording device was used to prevent data loss. Participants were
informed that a device would be used. It was stated that participants could listen to the
recordings at the end of the interviews, and, if necessary, the opinions expressed in the recording
could be removed partially or completely if requested. Thus any potential problems participants
may have had about being recorded were eliminated. Throughout the research, participants were
provided with an environment which made them feel comfortable and at ease and thus able to
express their views honestly. During the interview, participants were asked not to be influenced
by the researcher while answering the questions. In order to increase the reliability of the
research, teachers were asked to specify their role in the class. Individuals who were data
sources were clearly defined, and the social environments and processes formed in the research
process were also defined.

In the interview, six semi-structured questions developed by the researcher were
addressed to the participants and responses were recorded. Participants were asked to answer
again some questions asked in previous face-to-face interviews to check if they gave the same
answers. This was to try to ensure consistency in the information collected. Consistent
statements were included in the analysis. Interviews with the participants covered a period of
four weeks. Verbal explanations recorded in the interview were written down, assessed and
analyzed. The content obtained from the interview was thematically analyzed.

The study group consisted of 12 mathematics teachers with more than five years of
teaching experience working in 12 different schools in the central province of Turkey during
the 2015-2016 academic year and they participated in interviews voluntarily. Data obtained in
the interviews were recorded and then analyzed and written down. Results obtained were
correlated with data from literature, discussed and presented.

2.1. Analysis process

In the analysis of the opinions of the mathematics teachers, groupings were made
according to the similarity of the statements, teachers who had been consulted were given a
code number (e.g. K1, K2...) and explanations were given. Similar items in statements were
grouped together thematically and “themes” were named appropriately. Concepts that
constituted themes were grouped among themselves to ensure consistency, the themes were
evaluated for consistency alongside other themes, and tested to see whether they formed a
coherent whole. The suitability of the findings was compared with previous studies. Themes
were explained and interpreted by the deductive or inductive methods according to the situation.
The findings were reviewed by the participants and found to be realistic.

The consistency of the research findings with predictions made was taken as a basis. In
order to obtain external validity in the data obtained, details of the period of investigation from
the preparation of the data collection tool to the application and analysis phase were explained.
The attempt was made to determine the consistency of the findings with the practical realities
by comparing findings with the literature. The aim was to describe explanations in detail in
order to be able to test the research against other research. The participants (mathematics
teachers) were interviewed again and the findings were confirmed by being shared.
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3. FINDINGS

A number of themes were revealed in by the findings obtained in the research. Themes
were grouped under topics such as the “place of feedback in teaching”, “type of feedback”, the
“content of feedback”, the “principles of giving feedback”, “difficulties in giving feedback”
and the “benefits of feedback”. The following points stand out under the theme “feedback's
place in teaching”

Eliminating uncertainty K12
Combining old and new knowledge K11l
Providing enduring knowledge K1, K11
Reducing error K4
Facilitating understanding K7, K12

Feedback is external stimuli that teachers use to increase learning in their students during
the teaching process. Students interact and understand the appropriate meaning from these
external stimuli. Feedback provided during interaction is important if it meets the learning needs
of student, is used to make the learning frame appropriate and is expressed through verbal and
nonverbal stimuli that are appropriate for the level of development of the students (Looney,
2005). According to its function, feedback is stimuli that provides students with necessary
information, that allows the student to take action in the next required task, gives him/her the
opportunity to question whether he/she understands it or not, and allows him/her to evaluate
him/herself and his/her peers.

Teachers plan the learning process with their students and create teaching objectives.
They recognize the deficiencies and gaps that arise during students’ learning and give feedback
in a way that will remove these gaps. Teachers use different feedback strategies to fill the gaps
in students’ learning. Mathematics teachers were asked the open-ended question, "What, in
your opinion, is the function of feedback in mathematics teaching?" The responses of the
teachers are given below:

K12- Feedback is given to students to make them understand mathematics topics better. It is a
fact that a student asks the teacher a question and gets an answer whenever there is a
situation that confuses the student. Feedback helps to answer the student's questions. When
it is not given, a student cannot understand the topic fully, and when the topic is talked
about a week later, the student actually doesn’t have any idea anymore what it’s about. As
time goes on, it becomes increasingly difficult for the teacher to help that student.

K11- We give feedback especially after an exam to make a child combine old knowledge with
new knowledge. It is actually indispensable to give feedback. It is important to see whether
the behaviors they have learned are permanent or not and whether or not they 've gained
any new behaviors.

K1 - When a student does something wrong or something right, they’ll always remember it. If
they can remember something, those things are more valuable to them.

K4 - When we give feedback that illuminates the points that a student doesn’t understand, the
student makes use of them. The child doesn’t make the same mistake again.

K7 - We give as much explanation as necessary to prevent students from misunderstanding
mathematics topics, misinterpreting them, and getting the wrong answer. However, if the
student does not have an aptitude for numeracy, we can’t get the results we want.

Teachers stated that feedback provided during the teaching-learning process contributes
to a better understanding of mathematical content, integrates the students’ prior knowledge with
new knowledge, removes any uncertainties from students’ minds, increases the durability of
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learning, and contributes towards providing the knowledge and skills students need. The
following points stand out under the theme of “type of feedback”

Concentrating on the result K5
Demonstrating mistakes K5, K8
Benefitting from analogy K8

Using I language K8, K2
Asking questions together K11, K5, K7
One-to-one attention K12, K1

Reviewing the process and the result K12, K2, K5, K1

When messages are shared in an effective communication process, it is important for both
the student and the teacher to understand the content of the message correctly. The clarity of
the message is closely related to how feedback is given. The answers teachers gave to the
question "What kind of approach do you follow when you give feedback during the teaching
process?" are as follows:

K5 -

K8 -

K11-

K12-

K5 -

K7 -

K2 -

When | give an answer to student, | do not say "You did it wrong", | say "If you solve the
problem in this way, you get the wrong answer, but if you solve the problem in that way,
you can get the right answer.” Thus I give results-oriented feedback.

Instead of saying "This is not true, how could you do this? " I say "This part is correct, but
the restis wrong." | get the students to discuss it among themselves to find the right answer
through the wrong answer. It is good practice for students who make similar mistakes in
the class. Students don’t enjoy making mistakes, but do like correcting the mistakes and
discussing them in the classroom.

In mathematics, | prefer to give feedback to children individually, because the point at
which each student has a problem is different. Every student brings me his/her solution one
by one, and when | see the point where he/she has a problem | say, "Look, you need to look
again at that part of the solution.” This is more useful for child because I'm explaining
his/her mistake.

The student shouldn’t worry. For example, even if I have to tell some students three times,
and they say, "l can’t do this anymore", I push them and say, "Good job, try harder", which
reduces the pressure that they will fail. At other times, | say, "You see that you really have
to do this in this way, don’t you?" After that, child's attention on the course increases. In
short, the environment in which the feedback is given and the type of feedback given are
very important.

When giving feedback, you can humiliate the child or you can give him/her advice gently.
I think that if | give gentle advice the result will be better. You know the saying, "Kindness
opens every door.” I make the student focus on solving the problem by asking simple
questions. I try to meet the learning needs of students by providing hints to remind them of
the rules when it is necessary.

| assess the situation first, and when the answer the child has found overlaps with the
solution | ask, "How did you get this answer?" and | want the children to explain the
situation. If the student really did the right thing, | thank him/her in front of the other
students in the class. If he/she made a mistake, 1 make him/her solve the problem by
questioning it together.

Children solve problems in different ways. For example, I've just experienced it today, the
child had written the workings down differently, but the answer was the same, so there was
no difference. They may ask, "Teacher, can you look at this? | found the answer in a
different way?" | go and check it immediately, | respond to them instantly, they like this,
and their interest and engagement increase. In short, children want special attention.
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K2 -

K5 -

K5 -

K1 -
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During the exercise, | go to students and give feedback constantly, because they feel that |
am paying them attention when I go and check them.

Tuse body language. I don’t shout a lot. For example, when I make this hand gesture (when
I cross my hands over my chest), they all lean back. I don’t get angry and I give them the
explanation.

In the classroom, the ‘U’ table layout is very important. That is, children have to sit in a
U-shape, they have to see each other. If students in all classes sat in this layout, they would
monitor each other’s work, interact and learn from each other.

Students in the class sometimes don’t have many questions about how to solve a problem
so | guide them in their work. However, | can get feedback from the students when | make
them solve questions on the board.

The examination system should be completely changed. Students shouldn’t be prepared for
exams, they should learn the basic knowledge and skills, and activities for this should be
increased. Unfortunately, exam anxiety and pressure turn a mathematics teacher into
someone who only solves problems!..

Teachers agree that feedback given to students needs to focus on their learning needs.
They are aware of the fact that the student likes and enjoys this interaction and makes use of it,
if the student is shown where their answers are lacking, inaccurate and inadequate. They
emphasize the importance of organizing students' seating to ensure that feedback is given
directly and clearly and that multiple interactions are provided for. Teachers think that in math
courses, instead of the teacher being the only the person who is active and solves a problem,
he/she will succeed better in teaching mathematics by basing it on student-centered activities.
The following points come into prominence under the theme of feedback's content. The
following points stand out under the theme of “content of feedback”

Explaining, demonstrating and making students solve the problem K7, K5

Making students think K2
Using similarities and differences K5
Highlighting details K11l
Devotion K3

Teachers’ answers to the question "What kind of feedback do you generally give to
students in the learning and teaching process, and for which content?" are as follows:

K7 -

K2 -

K5 -

K83 -

| explain, demonstrate, solve the problem and give enough examples about the topic for the
student not to have any questions in his/her mind. If necessary, | solve extra problems or
let the student solve it him/herself. It is very difficult for children to learn math if we do not
do this.

If you make a child memorize mathematics, the child can’t do anything. Mathematics can’t
be memorized, the child needs to think a little abstractly. It is very important to associate
mathematical concepts with the correct meaning and appropriate symbols and internalize
them.

I think that it is necessary that a student not be confused in order for them to make the
correct inferences and find the correct solution. Incorrect processes and inferences result
in missing information or misconceptions in the child's mind. | show them how to solve a
problem in different ways if possible, and if necessary, | check it. | want students to try
similar ways. A student whose mind is not confused does not make mistakes, and does not
make wrong inferences.

How much information can you give to a student when his/her level is very low, that is,
when the basic skills are lacking? However much you explain the topic, he/she does not
understand because the child is not able to understand. At the same time, we don’t really
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focus on this, because if we focus on that child, maybe half an hour or an hour passes, and
if we spend time with that child, we ignore the other children.

This year, I'm teaching 5th grade math classes. In lessons, | give the solutions to all
exercises one by omne and answer the children’s questions. I don’t have any time
management problems because | have 5 hours of classes, 2 hours of an elective course, and
4 hours of other courses. | have the opportunity to answer each student's questions during
this time.

Mathematical subjects require abstract, reasoning and deduction due to their content. It is
clearly stated that this course cannot be taught through rote learning, and that students need
feedback about their activities to make up anything lacking. It is stated that teaching
mathematics involves a gradual process, progressing from concepts to processes. The teachers
emphasize that it is necessary to give comprehensive feedback in order to make up conceptual
and procedural deficiencies in the students’ knowledge. The following points stand out under
the theme “principles of behavior in giving feedback”

Bringing existing competencies to the forefront K8, K3

Starting with simple examples K4

Using | language K1, K11
Demonstrating mistakes K1, K7, K11
Using existing correct answers to motivate K3
Communicating individually K12

Time management K5

Teachers’ answers to the question "Which basic principles do you use when you need to
give feedback to students?" are as follows:

K8 -

K11-

K1 -

K7 -

K83 -

K12-

K5 -

If a part of student's answer is correct, bringing it to the forefront and saying "Well done,
look! You did this part correctly but the rest will not be like this, it will be like that"
increases the self-confidence of child.

| try to make the statements | make clear, and to demonstrate the answer to child calmly
and slowly for him/her to understand. | give simpler examples to the students with lower
levels and try to explain the example I give a little slower.

Saying "Why did you do it wrong? It is not like this, that way ..." sternly reduces success of
the student gradually.

When a student makes a mistake, I call him/her to the board to notice his/her mistakes, and
say "Look when you do this in this way, you make a mistake, but in the way you can find
the correct result”. After student finds the right solution under my control, | say “Solve
another one on your own.".

If student gives correct answer in some parts of the question, saying "These parts are
correct”, child's self-confidence increases and it is beneficial. That is why, I tell him/her
correct answers.

In correcting wrong behaviors or consolidating correct behaviors, the teacher must first
know the student with the student's name, surname, personality, something that he/she can
do and cannot do. If the teacher really knows his/her student, he/she must always make
student feel valuable. This improves the success, otherwise feedbacks are meaningless. It
is not enough for you to tell what you know. You should win that student’s heart. When you
do not know the student, you cannot kelp him/her saying "Hey boy or girl...". But if you
know his/her family, if you have family's phone number, in such a case you can make family
to get into situation immediately and you will be in dialogue with the family. So that student
says "l have no place to escape”.

Timing should be very appropriate when giving feedback.
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K4 - First, we need to measure a student's foreknowledge about the topic, in fact. If the student
does not have that preliminary information, you should give it to the child as a teacher.

Through the research studies carried out, it is necessary to reach a number of general
truths and conclusions from the knowledge, experience and observations obtained. When
teachers' opinions are examined in order to determine how well they are committed to the
principles when they give feedback, the emerging opinions are as follows: Teachers pay
attention to the need to know their students with different techniques. In order to encourage the
student, first they can talk about what they can do and their competencies, then talking about
the lack of knowledge will empower the student balancing him/her emotionally and build self-
confidence. In doing so, they have a common view that a soft style involving "I language"
should be adopted instead of using hard, accusative language. It is emphasized that students
should be prepared to learning, that feedbacks should be chosen according to the level of student
and should be presented with concrete examples and it should be committed to the general
learning principles. The following points come into prominence under the theme of difficulties
in feedback

Lack of foreknowledge K11, K1
Not lowering him/herself to the level of students K11, K1, K8
Not sparing time for student K11, K10
Having difficulties in perception, understanding and solution K9, K1
Hyperactivity and resisting to learning K1, K8
Content intensity K12

In teaching-learning process, teachers' opinions about "difficulties in giving feedback to
student about mathematics™ are as follows:

K5 - | have difficulty in responding to students when there is a lack of foreknowledge about the
topic.

K9 - Feedback depends on student's level, students who have a good level receive feedback,
especially students in middle level respond and receive feedback. It is very difficult to
establish that interaction with low-level students.

K10 - It is very difficult to give feedback to every student in the class because the number of
students in our classes is very high and the interest in some of our students is very low.
Each child must first perceive the question and then answer. We can help him/her at some
point that he/she cannot solve. But the child already does not want to solve the question
and he/she also resists. It is not possible to give feedback at this point. If you give something
to child, you can reach a result. So you interact mutually. There is no result obtained from
one-way interaction.

K1 - Students are active, constantly hustling inside and out, and bickering with each. | mean it
doesn't zone out for them whether they are talking to each other, making an explanation
about a problem, or making friendship with each other. They convert the act of learning
something with a feedback given to a group into an act of resistance. They utilize the
opportunity of saying "look, he couldn't do it" or "he couldn't solve the problem again"
whenever they have a chance.

K11 - If the basis of education of the students is weak, they cannot understand the topic even if |
explain too many times and simplify it. For these students it is necessary to go back 3 or 4
years. But unfortunately it is not that easy; it is really difficult. For example, some students
from the 5th grade are actually at the 1st or 2nd grade. | am aware that they also have
difficulty ... I am trying to overcome this problem with them by asking a successful student
to explain a topic to one of his friends. This duty is beneficial for the successful student,
because he grabs a chance to consolidate his knowledge. It is also beneficial for the other
student, because | don't have a chance to spare enough time for each student. | try to
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overcome this problem by giving such a duty to an older sister or brother, or by talking
with parents.

I have a difficulty in giving enough feedback to students. Because there are so many topics
they have to learn, and | have to finish the curriculum. | have to explain the topics one
more time before the pilot exams are done. We work in an environment of a big competition.
The school is one of the most successful schools in the city. The administrator knows that
my class has a success rate of 94%. If the success rate of my class drops from 94% to 92%,
he says that success of my class has fallen and that | am responsible for it. Instead of giving
detailed feedback to each student, I try to save both time and success by giving feedback
processionally. At the same time, | show my students some of their behaviors. They bear
fruit by realizing their mistakes and seeing the correct behaviors from their teacher.

For the relationship between the sender and the receiver to be healthy, you have to know
when and how much message the receiver can receive. Learning new information is not
possible for students without learning the basic information they need to learn in
subclasses. Because of this, | sometimes lower the level of feedbacks. At this time, while
acting so, other students in the class make fun of that student, or a communication gap
occurs in that class. For example, | ask a simple, basic knowledge to one side of the
classroom, but children who have basic knowledge on the other side react to children who
do not. They say "Come on, don't you know this?", and as a result of it, the students who
cannot understand the topic turn in on themselves. And thus, it becomes more difficult to
receive feedback from those students.

It is not possible to be able to focus on the student with low level too much. We can pay
attention in our leisure time or break time.

Mathematics teachers are found to have difficulties when giving feedback because of
weakness of students' readiness on mathematics, lack of foreknowledge, low levels of learning,
fear of failure and lack of self-confidence due to content intensity and abstractness of
mathematics topics, high number of students in classes and not allow enough time for each
student. The following points come into prominence under the theme of benefits of feedback.

Recognition K9, K2, K7, K5
Increase in attention K9

Positive attitude K8, K7
Self-confidence K9

Self-control K5

Answers of teachers to the question of “What are the benefits of feedback given in
teaching process for mathematics teachers?" are as follows:

K9 -1t is important to give feedback to the students, because when the student individually
understands the correctness or wrongness of the result, the student notices that, the teacher
pays attention to me. The interest of the student increases.

K2 - 1t is important to give individual feedback to the students. When | see something that the
child asks, | say "Look at it carefully". It is more useful for that child to talk directly to his/her
mistake.

K8 - Feedback is very useful in terms of participation of students in other courses, self-confidence,
approach to the course and teacher. We must give feedback to the student making student
notice his/her mistakes and rights.

K5 - When we give feedback to the students, we control ourselves first of all. So, knowing what
we give in courses, how much we give, how much student understands, which points are not
understood is a chance to focus on the topic again.

K7 - Feedback helps the student understand the topic completely. It removes the remaining
guestion marks from students' minds.
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K2 - Where did he/she make a mistake? What is the source of this error? What if he/she does not
know the addition, subtraction, multiplication and division processes in mathematics? Does
not he/she know the formula? Did he/she ever understand? These are very important to us.
Because the feedback is a key for us.

Teachers think that it is more correct to see how much the student understands the topic
explained, to repeat the things they do not understand, and to tell the students' deficiencies
directly to the face of students. Teachers agree that feedback is useful both in their own
evaluations as teachers, forming self-confidence in students, making students participate in
teaching, and ensuring students to focus on learning.

4. DISCUSSION AND CONCLUSION

In the interviews with mathematics teachers, the structure of the feedback they gave in
the class was studied and investigated thematically. Themes were grouped under topics: the
place of feedback in teaching, the type of feedback given, the content of the feedback, principles
of behavior when giving feedback, difficulties in giving feedback and the benefits of feedback.

With reference to the opinions of teachers participating in the study, the place of feedback
in teaching was evaluated under the headings “removing uncertainty in learning”, “combining
old knowledge with new”, “providing enduring knowledge”, “reducing errors” and “facilitating
understanding”. In terms of the place of feedback in teaching, the majority of teachers were
consciously concerned about not giving comprehensive and appropriate feedback to their
students. They tried to explain these concerns with reasons such as having large classes and the
low level of basic knowledge of the students. In mathematics teaching, a teacher gives feedback
by correcting mistakes, giving hints, repeating the question, asking for explanations, giving
more hints to different students, asking the question indirectly again, requesting the correct
answer from students and finding the correct answer using the students’ attempts (Santagata,
2002). In some cases, teachers also help students gain meaningful learning and skills in the
classroom by using their students' mistakes (Nordstrom, Wendland & Williams, 1989). Kogce
and Baki (2012) found that primary school mathematics teachers give feedback according to
the students' personality as well as performances. In addition, Eraz and Oksiiz (2015) found in
their research that scores for student achievement and positive attitude were significantly higher
in the groups that received feedback.

The mathematics teachers here stated that they gave feedback that was adequate for each
student's needs. Sahin (2015) revealed that teachers frequently use feedback to attract a student's
attention, to motivate them, to inform them about the goal, to give hints, and to encourage
required behaviors.

In terms of the theme of the “type of feedback given”, the mathematics teachers'
statements were about making students concentrate on the result, demonstrating mistakes, using
analogy, using | language, asking questions together, one-to-one attention and guiding the
process and the result.

It seems that the teachers here made an effort to determine why they gave feedback and
what the problems were. It is very useful for teachers to ask simple questions to find out if
students know the topic, to remind them about the rules for solving the problem, to give hints
about the solution and to meet their learning needs. When a teacher sees a conclusion that is in
conflict with how the problem should be solved, he/she can ask how this situation emerged and
can ask student to explain the situation. In this way, students can gain the ability to think and
experience things deeply and gain the ability to re-focus. Mathematical thinking is a process
that requires intense cognitive activity. In the process of cognitive learning, feedback is
necessary to remove any contradiction in students’ thinking. It is necessary for the teacher to
use more than one method and technique to solve problems and for them to get students to use
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different techniques to find a solution, so they can reflect on this and learn. The results of this
research correspond to conclusions of Tiirkdogan and Baki (2012) about feedback given by
teachers about mistakes. The feedback that teachers give in this way is significant.

With regard to the theme of the “content of feedback”, teachers focused on the necessities
of explaining, demonstrating and making students solve the problem, thinking about the
problem, using similarities and contrasts in problem-solving, emphasizing details and sparing
time for each student. It can be understood from the answers the teachers gave that they are
conceptually confused about the content of feedback. Some teachers perceive feedback as
answering the question, some of them perceive it as a guide to facilitate the learning of student,
or only in terms of body language.

Reminding students of the mathematical concepts and procedures that the student has
learned before when he/she makes a mistake, and giving them stimuli which enable them to
make new inferences can be seen as an effective way of giving feedback. Essentially, making
students feel or recognize that they have made a mistake in some topics is the most effective
way to give feedback, because intuitive-based learning has the property of encouraging intrinsic
motivation and effort.

Associating concepts that have similar features, linking processes and problems with
topics previously learned in order to make inferences about results may be effective feedback
techniques for some students. This process must be supported by what the student does. In this
case, the teacher may help the student to recreate the problem in a way that enables the student
to internalize the process. If the student indicates that he/she understands the topic, but
continues to do the wrong thing, the teacher can try to find a solution by making gradual
transitions from solving a simple problem to solving a complex problem by simplifying the
question. In solving complex problems, the teacher can try to teach by dividing the problem
into smaller, but still meaningful parts. The main aim is that the student can answer the question
on his/her own. When stimuli are given to encourage students to progress correctly at their own
pace, students who continue to make mistakes can be provided with solutions to similar
questions that are easier to understand, and it can be ensured that the student understands the
logic of the process and can make meaningful associations.

With regard to the theme of “principles of behavior in feedback”, teachers' opinions were
focused on bringing existing competencies into the forefront, starting with simple examples,
using | language, demonstrating mistakes, using existing correct answers to motivate,
communicating individually and time management. Every reaction given to students must be
time-limited but consistent. This limit and consistency need to take students’ individual
differences into account. In a collective education system, extra explanatory feedback should
not be given to only one student, while others do not receive any, or receive more limited
feedback.

In mathematics teaching, the teacher is expected to start the topic from the place agreed,
to continue teaching, to follow strategies based on integrating what students understand and
what they will learn. It is necessary for the teacher to wait for the student to explain the answer
if the student knows the answer but also thinks that he/she has done it wrong, and for the teacher
to get the student to repeat how they have worked it out to see if this is the case. Mathematics
teaching requires patience and the management of students’ thinking. However, in some cases,
it can turn into a major problem for the teacher if they do not have enough time to give feedback,
if teaching is unplanned, if the content is too intensive, and if the students are not ready.

With regard to the theme of “difficulties in giving feedback”, teachers focused on lack of
previous knowledge, not being able to match the level of students, not having enough time for
students, having difficulties in perceiving, understanding and solving problems, students’
hyperactivity and resistance to learning and the intensity of the content. In the context of the
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difficulties experienced in feedback, it is revealed that serious problems are being experienced,
which originate from teachers, students, the topics and the system of teaching.

The fact that mathematics is abstract and the fact that the topics taught are not as concrete
as others demand that the teachers give clear, understandable, comprehensive and explanatory
feedback. Since mathematics is a field entirely based on symbols, which require a conceptual
model and processes closely related to this, it is necessary to try to make the mathematical
concepts that are the basis of these symbols meaningful when teachers first begin teaching
topics.

The findings obtained in this study show that the teachers are both highly sensitive and
also very positive about how feedback functions. However, the student's level of readiness, past
experiences, interaction with classmates and being in a competitive environment instead of a
solitary environment seem to be factors that increase difficulties in motivating students. This
makes it difficult for the teacher to provide adequate and comprehensive feedback, to give
feedback on the basis of the students’ performance, and to give feedback in an ordered way.
The fact that the classes are overcrowded, the lack of a physical setting or equipment suitable
for multiple interactions, the intensity of mathematics content, the fact that this content
sometimes does not fit into the curriculum and the lack of time for the mathematics course all
limit the possibility of giving comprehensive feedback to students.

It is difficult to identify the learning deficiencies that occur in the students in
environments where the teacher is the guide but the students are not able express themselves.
Giving oral explanations to students who lack conceptual knowledge and reminding them of
rules do not by themselves make feedback effective. For students with inadequate knowledge
of procedures, explanations about the correct use of symbols or where and how the concept is
used in everyday life are not enough to fill in what they lack. Teachers should give the feedback
in a manner that complements the teaching process according to the type of information that
the students need, the process, the time available, and the concrete realities of daily life. A
mathematics teacher who wants to teach successfully needs to know his/her students’ level of
readiness, motivation, personal characteristics, expectations, habits and attitudes before giving
feedback. It is not possible to wait for a student who is not aware of the knowledge they lack to
acquire it. Feedback given by teachers in the teaching-learning process should serve to give
students awareness of their own deficiencies, their mistakes and their own areas for
improvement. If feedback is comprehensive, specific and principles-based and increases
interaction, it can contribute to this during the teaching process. Within this context,
mathematics teachers

- should take a multi-faceted approach to the characteristics of their students and try to
give appropriate feedback according to their individual differences.

- should give corrective feedback using the methods that enrich the thinking process such
as thesis-antithesis, going from rule to example and deduction-induction, consolidate
the correct actions of the students and correct mistakes by using them as an opportunity
for improvement.

- should first give concrete examples to make students understand and internalize those
mathematical concepts that constitute the basis for each new topic taught to students.

- should closely follow the learning process of their students and determine what kind of
deficiencies they have in what areas and give complementary feedback.

- should use reinforcing, supporting and directing feedback in learning environments
where students can participate more effectively and express their ideas better.

It is easier for teachers to identify what a student has in his/her mind and give appropriate
feedback in a learning environment where the student is active and explains his/her ideas.



Beydogan

Teachers should also try to use feedback at the beginning of their teaching to determine what
misconceptions their students have about mathematics, to amend any deficiencies and to
eradicate their students’ mistakes after the solution and answers to a question have been
examined.
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Ozet: Ogretim siirecinde doniit, 6grencilerin akademik basarisimi arttiran ve©”©”~ MAKALE SURECI
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ir yeri vardir. Doniit 6grencilerin sadece 6grenme siirecine aktif katilimin

saglayan islevsel bir uyaran degil; ayn1 zamanda akademik basarilarini da Diizeltme: 28 Temmuz 2017

etkileyen bir aractir. Bu aragtirmada matematik 6gretmenlerinin doniit verme Kabul: 14 Agustos 2017

konusundaki goriisleri incelenmistir. Calismada icerik analizi ydntemi

kullanilmistir. Caligmanin verileri aragtirmacilar tarafindan olusturulan yari

yapilandirilmis sorular ile yapilan goriigme teknigi ile elde edilmistir. Goriisme ~ ANAHTAR KELIMELER

sorularina dgretmenlerin verdikleri yanitlar kaydedilip, icerik analizi yapilmustir.

Arastirmanin ¢alisma grubunu 2015-2016 6gretim yilinda merkez ilcede 12 ayr1

okulda gorev yapan 12 matematik 6gretmeni olusturmustur. Veriler matematik ]

dgretmenleriyle yiiz yiize goriisiilerek elde edilmistir. Tematik olarak incelenen Matematiksel

Ogretmen goriisleri, doniitte tarz, doniitte kapsam, doniitte ilke, doniitte yasanan kavramlastirma,

gicliikler, doniitte yetersizligin kaynaklari, doniitiin faydalari, doniitiin Matematiksel islemler.

ogrenmedeki yeri temalari altinda toplanmistir. Sonuglar d6gretmenlerin, toplu

Ogretim sistemi icinde sunulan derslerde Ogrencilerin matematik alanindaki

bosluklarini doldurmanin miimkiin olamayacagi seklindedir. Elde edilen sonuglar

alan yazindaki verilerle iligkilendirilerek tartisilmistir. Elde edilen bulgular

cercevesinde bazi oneriler getirilmistir.

Déniit, kapsaml déniit,
Ogrenme siireci,

1. GIRIS

Doniit, 6grencilerde 6grenmeyi artirmak amaciyla 6gretmenlerin kullandig1 6nemli digsal
uyaranlardir. Ogretim siirecinde digsal uyaranlara dgrencilerin yiikledigi anlamlar sayesinde,
Ogretmen-6grenci etkilesimi gerceklesmektedir. Etkilesim siirecinde verilen donditler,
Ogrencinin 6grenme gereksinimlerini karsiladigi; 6grenme ¢ergevesini uygun hale getirmek icin
kullandig1, 6grencilerin gelisim seviyelerine uygun olan sozel ve sozel olmayan uyaranlar
haline getirildiginde anlam kazanmaktadir (Looney, 2005). Islevi geregi déniit, dgrencinin,
problem alanina odaklanmas: i¢in etkilesim bilgisi saglayan, bir sonraki islem i¢in harekete
geciren, anlayip anlamadigimi sorgulamasina firsat veren, kendisini ve akranlarim
degerlendirmesine hizmet eden uyaranlardir. Ogretmen doniit vermeden dnce &grencinin
O0grenmesi esnasinda yaptigl yanlislari, 6zellikle kavram yanilgilarin1 belirlemesi ve bunlari
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belirlerken gozlem ve gozlem disi teknikleri etkin kullanmasi gerekir. Bu durumun en etkin
kullanildig1 degerlendirme tiirli, bi¢cimlendirme yetistirmeye dayali degerlendirmedir (Kahl,
2005). Ogrenme ve dgretme siirecinde etkili olan déniitlerin dgretime pozitif katkilar1 olmakla
birlikte dikkatsiz ve yanlis kullanildiginda da 6grenci 6grenmeleri {izerinde negatif etkiler
olusturmaktadir(Hattie & Timperley, 2007). Ogretim siirecinin basindan sonuna kadar biitiin
stireclerde yer alan doniitler, 6grencinin bigimlendirilip yetistirilmesinde degerlendirmenin bel
kemigini olusturmaktadir. Doniitler, 6gretim siirecinde 6gretmenler tarafindan planl bir seklide
kullanilabildigi gibi, zaman zaman kendiliginden dogaglama bir sekilde de gergeklesebilir.
Planh olarak verilen doniitler, bi¢imlendirici degerlendirmenin en 6nemli 6gesidir (Black &
William, 1998; Hattie & Timperley, 2007). Déniitler 6grencinin bakis agisiyla incelendiginde,
Ogrencinin kendi yaptiklarint dogruladigi, yanlisladigi veya onbilgisini degistirmek amaciyla
kullandig1, performansi ve anlayis1 hakkinda bilgi edindigi yardimeci uyaranlardir. Ogrenme
stirecinde 6grencinin bu tiir uyaranlara gereksinimi vardir (Mory, 2004).

Ogretmenler, ogretim siirecinde doniitleri, agik ve kapali uclu sorular seklinde
kullanabildigi gibi, 6grencinin yerine getirmesi gereken gorev ve sorumluluklar1 yerine
getirmek i¢in anlik agiklamalar, 6grenmeyi kolaylastirict eylem ve sozler seklinde de
gerceklestirebilmektedirler. Doniitler farklt amaglarla, Ogrenmeyi etkilemek icinde
kullanilmaktadir. Ogretmenler, 6grencilerde gergeklestirilmesi ongériilen diizey ile 6grencinin
gosterdigi performansi arasindaki boslugu doldurmak veya gidermek; 6grencilerin 6grenme
cabasin1 daha etkili hale getirmek; Ogrenme-Ogretme siirecinde Ogrencilerin yanlig
anlamalarini, islem yanliglarii ve kullandiklar strateji yanlhiglarini diizeltmek ic¢in doniitii ise
kosmaktadirlar.

Bi¢imlendirme yetistirmeye yonelik degerlendirmede 6grencilerin basarisi hakkinda
alman geri doniitler, O0gretmen acisindan Ogrenme Ogretme siirecini biitiinlestirilmesi,
ogrencilerin 6grendiklerini anlamasi ve dgrencilerde 6grenmenin iyilestirilmesi noktasindan
onemli rol oynar. Degerlendirme siirecinde elde edilen veriler, 6grencilerdeki gelisimi ortaya
koymakta, 6grenme ve d6gretme siirecinde bir sonraki asamada atilacak adimlari, konu hakkinda
alinacak karalar1 olusturmada acik ipuclari verir.

Déoniitler, 6grencinin sadece akademik basarisini degil, ayni zamanda &grencinin
O0grenme siirecine etkin katilmimi saglamada (Brookhart, 2011) ve motivasyonunu
stirdiirmesinde etkin bir aragtir (Wigfield, Klauda & Cambria, 2008). Bu nedenle 6grencinin
o0grenmeyi diizenleme yeterligini de etkilemektedir. Klasik anlamda doniit, 6grenciye disaridan
saglanan diizeltme bilgisi olarak tanimlansa da, ¢cagdas anlamda doniit 6grencinin ne yapacagi
ile ilgili bilgisini (Labuhn et al., 2010) calismasini adim adim iyilestirmesi igin atacagi adimlart
ve ¢alismalarinin iyilesmesi i¢in gereksinim duydugu her seyi icermektedir (Black & William,
1998; Hattie & Timperley, 2007; Sadler, 1998). Clark and Dwyer (1998), Foote (1999), Warden
(2000), Zimmerman and Martinez-Pons (1992) doniitiin 6grencilerin kavram yanilgilarini
diizeltmeleri, bilgiyi zihinlerinde olusturmalari, {ist-bilissel siireclerini desteklemeleri,
akademik performanslarini gelistirmeleri ve motivasyonlarini artirmalar1 noktasinda yardim
eden en dnemli bilgi kaynagi oldugunu ifade etmektedir. Hattie ve Timberley (2007) gore
doniitiin esas amaci, 6grencinin hali hazirdaki anlayis ve performans: ile 6grenme hedefi
arasindaki uyusmazlhigin vurgulanmasi; bu uyusmazlifin azaltilmasi i¢in Ogrencileri
cesaretlendirilmes1 amaciyla atilan adimlardir (Rakoczy, Harks, Klieme, Blum & Hochweber,
2013). Bu baglamda ogretmen ve oOgrencinin akranlarindan gelen doniitler, 6grencide
performansini nasil gelistirilecegi (Butler & Winne,1995), sorumlu oldugu goérevi nasil yerine
getirecegi, 6grencinin gelismelerini nasil gozleyip degerlendirecegi konusunda bilgi veren
digsal yonlendirmelerdir (Stone, 2000). Doniit, 6grencinin hedeflenen duruma yonlendirilmesi
icin verilen aciklamalar veya uyaranlar olarak tanimlanabilir.
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Ogretmenlerin simf i¢i doniit diizeltme davramslariyla ilgili Tiirkiye’de yapilan
arastirmalar incelendiginde, yapilis yillar itibariyle arastirmalar sdyle siralanabilir: Yunt, 1992;
doniit ve diizeltme etkenlerinin birlikte ise kosulmasinin genel erisiyi 6nemli derecede
yiikselttigini ortaya koymustur. Saracaloglu, Evin-Gencel ve Cengel (2011) tarafindan yapilan
arastirmada, 6gretmen ve 6grenci goriislerine gore lise 6gretmenlerinin 6grenme ve dgretme
siireci i¢indeki yeterlilikleri ele alinmig, Ogretmenlerin sinif i¢i davranislari konusunda
kendilerini yeterli gordiikleri halde 6grencilerin bunun tersi bir goriiste olduklar1 tespit
edilmistir. Sahin (2015), 6gretmen adaylarinin 6grenme ve dgretme siirecinde uygulanan doniit
etkinligi ile ilgili goriislerini inceledigi arastirmasinda doniitii, aciklayici, eklemleyici, teshis
edici ve diizeltici doniitler olarak siniflandirmistir. Arastirmada 6gretmenlerin teyit edici doniitii
ara sira, digerlerini ise siklikla kullandiklar1 belirlenmistir. Kogce ve Baki (2012) tarafindan
ilkdgretim matematik 6gretmenlerinin inan¢ ve davraniglari {izerine yapilan bir aragtirmada
Ogretmenlerin  0grenme-Ogretme siirecinde doniite genel olarak yer verdigi, ancak
ogretmenlerin doniit kavramina birbirinden farkli anlamlar yiikledigi belirtilmistir. Kdgce ve
Baki (2012), ilkogretim matematik Ogretmenlerinin doniitii, Ogrencilerin gosterdigi
performanslarinin yaninda kisilik 6zelliklerine yonelikde bazi dgretmenlerin doniit verirken
olumsuz davramislar sergiledikleri belirtilmistir. Eraz ve Oksiiz (2015) yaptiklar1 arastirmada,
siif 6gretmenlerinin ders digt matematik etkinliklerinde verdikleri doniitlerin 6grencilerin
basar1 ve tutumlarina etkisini incelemistir. Doniit verilen gruplarda 6grenci basaris1 ve olumlu
tutum puanlariin diger gruba gore anlaml sekilde yiikseldigini ortaya koymustur. Tiirkdogan
ve Baki (2012) de yaptiklar1 bir c¢alismada, ilkdgretim ikinci kademe matematik
ogretmenlerinin yanhslara yonelik verdikleri doniitleri gozlemleyerek, Ogretmenlerin
kullandiklar1 doniit tekniklerini incelemislerdir. Yukaridaki ¢alismalarda 6gretmenlerin doniit
vermesinin 0grenci basarisina etkisi, kullandiklar1 doniit tiirleri, doniite yiikledikleri anlam,
Ogrenci basaris1 ve tutumuna etkisi lizerinde durulmustur. Bu arastirmada, dgretmenlerin
ogrencilere doniit verirken, nasil bir anlayis, ilke ve yaklasimla doniit verdiklerinin ortaya
konmasi amaglanmistir.

1.1. Matematik Ogretiminde Doniit

Ogrenciler tarafindan soyut ve 6grenilmesi zor olarak algilanan matematik konularmin
kolaylastirilmasi, 6grenciler tarafinda anlasilir hale getirilmesi i¢in 6gretme-6grenme siirecinin
isleyis bi¢iminin dikkatlice gozlenmesi gerekir. Genel olarak Ogrenilenlerin anlagilir hale
gelmesi i¢in 6gretmenlerin, 6gretimin basinda sonuna kadar 6grencileriyle ¢cok yonlii etkilesime
girmesi, uygun doniitler vermesi, matematiksel kavramlarin dogru anlasilmasina ve
sembollestirilmesine yonelik atacaklari adimlar, 6grenciler agisindan son derece onemlidir.
Matematik oOgretiminde Ogretmen doOniitlerinin bu baglamda izlenmesi ve eksiklerin
belirlenmesi yoluyla gergeke¢i ¢oziimler iiretilmesi bir gereksinim olarak ortaya ¢ikmaktadir.
Matematik Ogretiminde her oOgrencinin, diisiinme, muhakeme etme, diisiindiiklerini
matematiksel sembollerle ifade edip disar1 vurmasi bir zorunluluk olarak ortaya ¢ikmaktadir.
Bu nedenle matematik 6gretiminde her 6grencinin basarisi, matematiksel sembolleri okuma,
anlama ve uygulama yeterligi ile dogrusal iliskilidir.

Uygulamada her 6gretmenden, matematikle ilgili temel becerilerin kazandirilmasinda
duyarlilik gdstermesi beklenir. Ogretmenler, 6ncelikli olarak dgrencileriyle bilissel etkilesimi
saglamak, onlar1 sorunun sebep ve sonucuna yoOnlendirmek igin doniitii kullanmak
zorundadirlar. Ogrencilerde matematik konularmi 6grenirken attiklar her adimda ve yaptiklari
her islemde becerilerini iyilestirmek i¢in doniit alma gereksinimi duyarlar. Boyle bir siireci
Ogretmen, ancak oOgrencileriyle etkilesim yogunlugunu en ist diizeye ¢ikararak
gerceklestirebilir. Bunu yaparken, 6grencilerin 6grenme seviyelerini ve 6n bilgilerini esas
almak, uygun 6gretim metotlar1 gelistirip, farkli soru tipleri ile diyalogu artirmak, onlarin
tahmin etme, analiz etme ve yorumlama yeterliklerini tesvik etme yollarini deneyebilirler
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(Akyol, 2007). Bu 6zelligi ile doniit, 6grencinin 6grenmesini iyilestirmesi, diisiincelerini ve
davraniglarin1  degistirmesi amaciyla saglanan iletisim bilgisi olarak tanimlanabilir.
Bic¢imlendirici doniit 6grenciye sadece verilen bilgiyle degil, ayn1 zamanda Ogrencinin
ogrenmesini destekleyecek siire¢ ve aktiviteleri igermektedir.

Matematik Ogretiminde, matematiksel kavramlarin kazandirilmasi sirasinda olusan
kavram yanilgilari, islem basamaklari, iglemin tamamlanmasi ve islemlerin yorumlanmasi
sirasinda  yanliglarin  belirlenerek  diizeltilmesine yoOnelik tepkilerin  niteligi 6nem
kazanmaktadir. Matematik 6gretmenleri, 6gretme-6grenme siirecine yerlestirdikleri doniitlerle
siireci eksiksiz tamamlamaya caligirlar. Doniitiin olmadigi bir siiregte 6grencinin matematik
konularin1 6grenmesi miimkiin degildir. Ciinkii doniitler, matematiksel diisiinmenin ve
kavramlastrimanin, dogru islem yapmanin omurgasini olusturmaktadir.

Santagata’ya (2002) goére matematik Ogretim silirecinde Ogretmenlerin doniitleri;
Diizeltme, ipucu verme, soruyu tekrarlama, nedenini sorma, bagka dgrenciye ipucu verme,
soruyu dolayli olarak tekrar sorma, dogru cevabi se¢cme, siniftan dogru cevabi isteme,
ogrencilerin girisimi ile dogru cevabi ortaya ¢gikarma seklinde gerceklesmektedir. Ogretim
stirecinde genellikle 6gretmenler, matematik 6gretiminde yanlislar1 tespit ederek, yanlislardan
hareketle dogruyu bulma (saglama yapma) yontemi ile Ogrencilere uygun beceriler
kazandirabilir. Siif iginde Ogrencilerin yanlislarindan hareketle anlamli 6grenmeler ve
beceriler kazandirabilirler (Nordstrom, Wendland and Williams, 1989). Cevikbas ve Argiin
(2016) yaptiklar1 ¢aligmada, matematik dgretmenlerinin yanlis cevaplara verdikleri doniit
tirlerinin 6z saygi tlizerinde hem olumlu hem de olumsuz etkilerinin bulundugunu
belirlemislerdir.

Yurt disinda yapilan ¢alismalarda ise Roschelle Rafanan, Bhanot, Estrella, Penuel,
Nussbaum, Claro, (2010), yaptiklari arastirmada teknolojik destekli doniit verilen grup
calismalarinin 6grencilerin matematik dgrenmeleri lizerine etkisini arastirmislardir. Labuhn,
Zimmerman ve Hasselhorn (2010) o6grencilerin 6zyeterlik algilart ve problem ¢ozme
performanslarinin {izerine doniitiin etkisi lizerinde dururken; Naroth, (2010) yapilandirilmis
ogretmen doniitiinliin 6grencilerin matematik 6grenme performaslariin artirilmasi lizerine
etkisini belirlemeye calismistir. Carvalhoa, Santosa, Conboya and Martinsa (2014) 179 6grenci
tizerinde yaptiklar1 bir arastirmada 6grenci, algilarindaki farkliligin ortaya c¢ikarilmasinda
ogretmen doniitlerinin islevi iizerinde durmuslardir. Duhon, House, Hastings, Poncy and
Solomon, (2015), zamanlamas1 ve agiklayicilik 6zelligi agisindan doniitiin matematik 6gremeye
katkisini ele almislardir.

Ogretme-6grenme siirecinde doniitler, dgrencinin gereksinimiyle uyumlu verildiginde,
Ogrencinin matematigi anlamasina, matematiksel sembolleri okumasina ve islemleri dogru
iligkilendirmesine hizmet edebilir. Matematik 6gretimine temel teskil eden kavramlastirma
siirecinin etkin kullanimi 6grencinin  6grenmesine dogrudan etki eden bir durumdur.
Ogretmenler bu tiir déniitleri genellikle siirec iginde verirler. Matematiksel sembollerin dogru
kullanilmast ve iligkilendirilmesi, ayn1 zamanda 6grencinin matematiksel igerigi anlamasi ve
bilisinde yapilandirmasinda temel olusturur.

Bu calismada, 6grencilerin matematik yeterligi edinmelerinde bu denli 6nemli islevi olan
doniitiin 6gretmenler tarafindan nasil algilandigini belirlemek, 6gretmenlerin, doniite yonelik
diisiince ve eylemlerini tematik olarak incelenmesi ve alan yazinda yer alan gorisler
cergevesinde degerlendirilmesi amaglanmistir.

Bu amagla "Matematik 6gretmenlerinin sinif iginde verdikleri doniitlere iliskin goriisleri
nelerdir?" sorusuna yanit aranmistir. Bu problem cilimlesi dogrultusunda asagidaki sorulara
yanit aranmistir.

1- Size gore matematik gretiminde doniitiin islevi” nedir
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2- Ogretim siirecinde doniit verirken nasil bir yaklasim izliyorsunuz?

3- Ogretmen olarak 6grenme &gretme siirecinde, dgrencilere genellikle hangi tiir
dontitleri hangi kapsamda veriyorsunuz.

4- Ogrencilere doniit vermeniz gerektiginde hangi temel ilkelerden hareket ediyorsunuz

5- Ogrencilere matematikle ilgili doniit verirken zorlandiginiz ve giicliik ¢ektiginiz
noktalar nelerdir?

6- Matematik 6gretmenleri i¢in, 6gretim siirecinde verilen doniitiin faydalari1 nelerdir?

2. YONTEM

Bu calismada nitel arastirma yontemi kullanilmistir. Nitel aragtirma, gézlem, goriisme ve
dokiiman analizi gibi nitel veri toplama yontemlerinin kullanildigi, olgularin ve olaylarin dogal
ortamda gergekei ve biitiinciil bir bigimde ortaya konmasina yonelik nitel bir stirecin izlendigi
arastirma olarak tanimlanabilir (Yildirim ve Simsek, 2008). Calismanin verileri, ilkogretim
ikinci kademede bes yil ve daha fazla siire matematik 6gretmenligi yapan 12 matematik
Ogretmeni ile goniilliilikk esasina gore yiizyiize yapilan goriismelerden elde edilmistir.

Gorlismede, veri kayiplarini 6nlemek i¢in kayit cihazi kullanilmigtir. Katilimeilar kayit
cihaz1 kullanilacagr konusunda bilgilendirilmistir. Yapilan goriismelerin sonunda tutulan
kayitlarin katilimeilar tarafindan dinlenebilecegi, gerektiginde kayitlardaki goriislerin istege
bagli olarak kismen ya da tamamen cikarilabilecegi belirtilmistir. Boylece kayit cihazinin
katilimcilar iizerinde olusturmasi muhtemel olumsuzluklar ortadan kadirilmistir. Arastirma
boyunca katilimcilarin kendilerini rahat ve huzurlu hissetmeleri ve goriislerini ictenlikle
aciklamalari igin bir goriisme ortami saglanmistir. Goriisme sirasinda, katilimcilarin sorulari
cevaplarken arastirmacidan etkilenmemesine calisilmistir. Arastirmada giivenirligi artirmak
amaciyla oncelikle 6gretmenlerin sinif i¢inde kendi konumunu belirtmeleri istenmistir. Veri
kaynag1 olan bireyler acik¢a tanimlanmis, arastirma siirecinde olusan sosyal ortamlar ve
stirecler tanimlanmistir.

Gorlismede katilimcilara aragtirmaci tarafindan gelistirilen yar1 yapilandirilmis 6 soru
yoneltilmis, katilimeilarin verdikleri yanitlar kaydedilmistir. Katilimcilarla yiizyiize yapilan
goriismelerde katilimcilara bir 6nceki gortismede sorulan sorularin bir kismi tekrar sorularak
benzer yanitlar verip vermedikleri kontrol edilmis, toplanan bilgilerde tutarlilik saglanmaya
calisilmistir. Tutarlik gosteren ifadeler analiz siirecine dahil edilmistir. Katilimcilarla yapilan
goriismeler 4 haftalik bir siireyi kapsamistir. Goriismede kaydedilen sozel aciklamalar, desifre
edilerek ¢oziimlenip yaziya gegirilmistir. Gorismede elde edilen igerik tematik olarak analiz
edilmistir.

Calisma grubunu, 2015-2016 6gretim yilinda merkez ilgede yer alan bes yildan fazla
ogretim deneyimi olan 12 ayr1 okulda gdrev yapan 12 matematik dgretmeni olusturmus ve
goriigmelere goniillii olarak katilmislardir. Goriismelerde elde edilen veriler, kaydedilip, daha
sonra c¢Oziimlenerek yazili hale getirilmistir. Elde edilen sonuglar alanyazindaki verilerle
iligkilendirilip, tartigilarak sunulmustur.

2.1. Analiz siireci

Matematik Ogtmenlerinin  gorilislerinin  analizinde, ifadelerin benzerligine gore
gruplamalar yapilmis; ¢ézlimlemede goriisiine basvurulan 6gretmenlere birer kod numarasi
verilerek (K1, K2...) agiklamalar yapilmustir. ifadelerdeki benzer dgeler gruplandirilmis ve
gruba uygun olarak temalar adlandirilmistir. Temalardaki tutarliligi saglamak i¢in temalar
olusturan kavramlar kendi aralarinda gruplandirilmis, temalarin diger temalarla tutarlilig
degerlendirilmis ve anlamli bir biitiin olusturup olusturmadig test edilmistir. Bulgularin daha
once yapilan arastirmalarla uygunlugu karsilagtirilmistir. Temalar, duruma gore tiimdengelim
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ya da tiimevarim yontemi ile agiklanmis ve yorumlanmistir. Bulgular, katilimcilar tarafindan
gbzden gegirilmis ve gergekci bulunmustur.

Aragtirma bulgularinin ongoriilerle tutarligi esas alinmistir. Elde edilen verilerde dis
gecerligi saglamak i¢in; Veri toplama aracinin hazirlanmasindan, uygulama ve analiz
asamasina kadar gecen arastirma silirecinin detaylar1 agiklanmistir. Bulgular, alan yazinla
karsilastirilarak, bulgularin uygulamadaki gergekliklere uygunlugu belirlenmeye calisilmistir.
Aragtirmanin baska aragtirmalarla test edilebilmesi i¢in gerekli agiklamalar ayrintili olarak
betimlenmeye ¢alisilmistir. Goriisleri alinan katilimcilarla (matematik 6gretmenleryile) tekrar
gorlisiilmiis ve bulgular paylasilarak dogrulanmustir.

3. BULGULAR

Aragtrimada elde edilen bulgular ¢ergevesinde temalar ortaya ¢ikarilmistir. Temalar, doniitiin
ogretimdeki yeri, doniitiin verilis tarzi, doniitiin kapsami, doniitte ilkeli davranma, doniitte
yasanan giicliikler ve doniitiin faydalar1 gibi basliklar altinda toplanmistir. Donitiin
ogretimdeki yeri temas: altinda asagidaki noktalar 6n plana ¢ikmustir:

Belirsizligi kaldirma K12
Eski bilgi ile yeniyi harmanlama K11
Kalicihigi saglama K1, K11
Hatayr azaltma K4
Anlayis1 kolaylastirma K7, K12

Ogretim siirecinde doniit, dgretmenlerin dgrencilerde 6grenmeyi artirmak amaciyla
kullandign digsal uyaranlardir. Ogrenciler digsal uyaranlara yiikledikleri anlama uygun
etkilesimlerini siirdiiriirler. Etkilesim siirecinde verilen doniitler, 6grencinin 6grenme
gereksinimlerini karsiladigl; 6grenme cergevesini uygun hale getirmek ic¢in kullanildigi,
ogrencilerin gelisim seviyelerine uygun s6zel ve sdzel olmayan uyaranlar haline getirildiginde
anlam kazanmaktadir (Looney, 2005). islevi geregi doniit, dgrenciye gerekli bilgiyi saglayan,
bir sonraki islem i¢in harekete geciren, anlaylp anlamadigim1 sorgulamasina firsat veren,
kendisini ve akranlarini degerlendirmesine hizmet eden uyaranlardir.

Ogretmenler, 6grenme siirecini 6grencileriyle birlikte planlar ve dgretim hedeflerini
olusturur. Ogrencilerin dgrenmeleri sirasinda ortaya ¢ikan eksikleri ve bosluklar1 zamaninda
fark eder; bosluklar1 ortadan kaldiracak sekilde doniitler verir. Ogretmenler, dgrencilerin
O0grenmelerinde ortaya ¢ikan bosluklari doldurmak i¢in farkli doniit verme stratejilerini
kullanirlar. Matematik Ogretmenlerine, “Size gére matematik 6gretiminde doniitiin iglevi”
nedir? Seklindeki agik uglu soru yoneltilmis, 6gretmenlerin verdikleri yanitlar, asagida
verilmistir:

K12: Déniit, égrencilerin matematik konularini daha ivi anlamast icin verilir. Ogrencinin
kafasum karigtiran herhangi bir durum oldugunda 6grenci ogretmene sormasi ve yanitini
almasidir. Déniit, ogrencinin kafasindaki soru isaretlerini kaldirmaya yarar. Verilmedigi
zaman ogrenci konuyu tam olarak anlayamaz, bir sonraki hafta konu anlatildiginda,
ogrencinin aklinda hig bir sey kalmaz. Zaman gegtikce ogretmenin o 6grenciyi toparlamasi
gittikge zorlagir.

K11: Déniitii ozellikle sinavlardan sonra veriyoruz, ¢ocuk eski bilgisi ile yeni bilgisini
harmanlayabilsin diye. O yiizden doéniit vermek gercekten egitimin olmazsa olmazidir.
Osrendikleri davranislarin kalict olup olmadigini yeni davramislar: edinip edinmedigini
gormemiz agisindan onemlidir.

K1 : Ogrenci yanlista yapsa, dogru da yapsa ancak ugrastiginda bir seyler kalir, kendisinde.
Birseyler kaldiginda, kalan seylerin daha degerli oldugunu hisseder.

K4 : Ogrencinin anlamadigi noktalart aydinlatacak déniitler verdigimizde Ogrenci ¢ok
faydasini goriiyor. Cocuk ayni hataya bir daha diigmiiyor, ayni hatayi tekrar yapmiyor.
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Osrencilerin, matematik konularini yanhs anlamasini, yanhs ¢ikarimda bulunmasini ve
yanlis sonuca gitmesini engellemek icin derslerde gerektigi kadar agiklamalar yapryoruz.
Buna ragmen ogrencide sayisal konulara yatkinlik yok ise istedigimiz sonucu alamiyoruz.

Ogretmenler, dgretme-d6grenme siirecinde verilen doniitlerin, matematik iceriginin iyi
anlasilmasi, 6grencinin onbilgileri ile yeni bilgilerini biitiinlestirmesi, 0grencilerin zihinindeki
celigskinin kaldirilmasi, 6grenmelerde kaliciligin artirilmasi, 6grencinin gereksinim duydugu
bilgi ve becerilerin kazandirilmasina katk1 getirdigini dile getirmektedirler. Doniitte tarz temas:
altinda asagidaki noktalar 6n plana ¢ikmistir:

Sonuca odaklama K5

Yanlis1 gosterme K5, K8
Analojiden faydalanma K8

Ben dili kullanma K8, K2
Birlikte sorgulama K11, K5, K7
Birebir ilgilenme K12, K1

Stireci ve ve sonucu kontrol K12, K2, K5, K1

Etkili bir iletisimde paylasilan mesajlarin, hem 6grencinin hem de 6gretmenin mesajin
icerigini dogru anlamalar1 agisindan 6nemlidir. Mesajin agiklik kazanmasi ise doniitiin verilis
tarziyla yakimen iliskilidir. Ogretmenlere, 6gretim siirecinde déniit verirken nasil bir yaklasim
izliyorsunuz? Sorusuna verdikleri yanitlar su sekildedir:

K5

K8

: Ogrenciye cevap verirken yanls yapmissin seklinde degil de, burasim boyle ¢ozdiigiinde

yanlis sonuca ulastyorsun, bunu o sekilde degil de, su sekilde ¢ozersen istenilen sonuca
ulagabilirsin seklinde sonug odakli doniit veriyorum.

: Burast olmamug nasil yaptin béyle demek yerine, surast dogru ama, suradan sonrasi yanlis

diyorum. Yanlistan hareketle dogruyu bulmast i¢in ogrencileri tartistirtyorum. Sinifta benzer
yanliglart yapan dgrenciler iginde iyi bir uygulama oluyor. Ogrenciler yanlis yapmaktan
degil, yanlis1 diizeltmekten ve sinif icinde tartismaktan keyif aliyor.

K11:Matematikte doniitii cocuklara bireysel olarak vermeyi yegliyorum. Ciinkii her 6grencinin

takildigr nokta, birbirinden farkli oluyor. Her ogrenci ¢oziimiinii bana tek tek getiriyor ve o
swrada takildigr noktayr gérdiigiimde ha bak, ¢oziimiin su noktasina tekrar bakman gerekir
dedigim zaman hani direkt onun hatasina yonelik a¢iklama yaptigim icin o, ¢ocukta daha
¢ok yararli oluyor.

K12:Ogrenciyi kirmamak gerekir. Mesela bazi 6grenciye ii¢ sefer anlatiyorum, 6grenci artik ben

K5:

K7:

K2:

bu isi yapamam, diyemiyor, ha gayret evladim, aferin giizel olmug diyorum ondan sonra bu
cocugun tizerindeki yapamam baskist da azaltyor. Baska bir seferinde diyorsun evladim bak
bunu gergekten boyle yapman gerektigini goriiyorsun degil mi diyorum. Ondan sonra derse
biraz daha ilgisi artiyor. Kisacast doniitiin verildigi ortam ve doniitiin verilis bi¢imi ¢ok
onemli.

Doniit verirken, yani ¢ocugu asagilayarak, bagirarak wyarmak var, bir de tatl dille uyarmak
var. Ne kadar tath dille uyarwrsam o kadar iyi sonu¢ aldigimi diistiniiyorum. Ne demisler
tatly dil, yilam deliginden ¢ikarr. Basit sorular sorarak c¢ocugu sorunun ¢oziimiine
odaklarim. Gerektiginde kurali hatirlatict ipuglari  veririm, oOgrencilerin  6grenme
gereksinimlerini gidermeye ¢alisirim.

Cocugun buldugu sonucglar ¢oziimle ortiismediginde once durum tespiti yaparim. Bu sonucu
nasil buldun diye sorarim ve ogrenciden durumu aciklamasin isterim. Eger ogrenci
gergekten dogru islem yapmissa sinif huzurunda tesekkiir ederim. Eger yanlis ¢ikarim, yanlis
islem yapmuissa, sorunu ogrenciyle birlikte sorgulayarak problemi ¢ozdiiriiriim.

Cocuklar problemleri farkli yollardan da ¢oziiyorlar. Mesela, oran, oranti sorusunda biigiin

yasadim, ¢ocuk farkli yerlere yazmis ama sonug ayni ¢ikiyor degisen bir sey yok yani.
Ogretmenim ben, farkli yoldan buldum bakabilir misiniz? Diyor. Hemen gidip, kontrol
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Int. J. Asst. Tools in Educ., Vol. 5, Issue 1, (2018) pp. 33-49

ediyorum, aninda ona cevap veriyorum, hoguna gidiyor, ilgisi artryor, sevki artiyor. Kisacasi
¢ocuklar ozel ilgi istiyor.

Etkinlik yaparken siirekli ogrencilerin yamna giderek doniit veririm, ¢iinkii ben onlarin
yamna gittigimde ilgilendigimi iliklerine kadar hissederler.

Viicut dilimi kullanirim. Ben ¢ok bagirmam, mesela su el hareketini (ellerimi gégsiimiin
tistiinde tist tiste bagladigimda) yaptigim zaman hepsi yaslanwr eller arkada. Kizmam da,
bakin der, agiklamami yaparim.

Swniflarda U masast diizeni ¢ok onemli. Yani ¢ocuklarin U seklinde oturmalari, birbirlerini
gormeleri gerekir, biitiin siniflarda ogrenciler bu sekilde oturmus olsa, herseyden once
cocuklar birbirini kontrol eder, etkilesime girer ve ¢ocuklar birbirinden 6grenir.

Swif i¢inde ogrencilerin problemin ¢oziimiiyle ilgili pek sorulart olmuyor. Géz ucuyla
alistirmalarimi  kontrol ediyorum ancak d&grenciyi swnifta tahtaya kaldirarak sorulari
¢ozdiirdiigiimde 6grenciden geri doniit alabiliyorum.

Stnav sisteminin mutlaka degismesi gerekir, 6grenciler siava yénelik hazirlanmamall,
ogrenciler temel bilgi ve becerilere sahip olacak sekilde 6grenmeli, onun icinde etkinliklerin
arttiridmast lazim. Simav kaygist ve baskisi matematik égretmenini derslerde sadece soru
¢Ozen bir insan haline getiriyor, Maalesef !..

Ogretmenler, Ogrencilere verilen doniitlerde o6grencilerin 6grenme gereksinimine
odaklanilmasi gerektiginde hemfikirler. Doniitiin 6grencinin dogrudan eksigine, yanlisina,
anlayisina ve yetersizligine yoneltilmesi halinde 6grencinin bu etkilesimden hoslandiginin ve
daha fazla faydalandiginin bilincindeler. Matematikte doniitlerin, 6grenciye acik secik

iletilmesi,

coklu etkilesimin saglanmasi i¢in &grencilerin oturma seklinin Onemine vurgu

yapmaktadirlar. Matematik derslerinde sadece dgretmenin aktif ve problem ¢ozen kisi olmasi
yerine, 0grenci merkezli etkinliklere dayali bir matematik 6gretimiyle 6gretiminde basarili
olabilecegi goriisiindeler. Doniitte kapsam temasi altinda asagidaki noktalar on plana

ctkmugstir:
Ac¢tklama, gosterme ve ¢ozdiirme K7, K5
Diistindiirme K2
Benzerliklerden ve zitliktan faydalanma K5
Ayrintilart vurgulama K11
Zaman ayirma K3

Ogretmen olarak 6grenme dgretme siirecinde, dgrencilere genellikle hangi tiir doniitleri
ne diizeyde veriyorsunuz? sorusuna 6gretmenlerin verdikleri yanitlar su sekildedir:

K7:

K2:

K5:

K3:

Ogrencinin kafasinda hi¢ bir soru isareti kalmamasi i¢in ogretecegim konuyu agiklarim,
gosteririm, ¢ozerim ve yeteri kadar ornek veririm. Gerekirse ekstra fazladan érnekler
¢ozerim ya da Ogrencinin kendisine ¢ozdiiriiriim. Bunlart yapmassak ¢ocuklarin

Toplamay1, ¢cikarmayr ve matematigi ezberletirseniz ¢ocuk biter. Matematik ezberletilmez,
c¢ocugun biraz soyut diistinmesi lazim. Matematik kavramlarimi dogru anlamasi, uygun
sembolleri iliskilendirmesi ve icsellestirmesi cok onemlidir.

Ogrencinin dogru ¢cikarim ve dogru ¢éziim yapmast igin zihninde bulamikligin olmamasi
gerekir diye diigiiniiriim. Yanlis islem ve yanlis ¢ikarim, o ¢ocugun zihnindeki eksik bilgi
va da yanls algi sonucu olusmaktadir. Bir sorunun miimkiinse farkli yollarla ¢ozmiinii
gosterir, gerekirse saglamasini yaparim. Ogrencilerden de benzer yollar: denemelerini
isterim. Zihninde bulanikitk olmayan 6grenci yanlis yapmaz, ¢ikarimda da bulunmaz.

Ogrencinin seviyesi ¢ok diisiik oldugunda, yani temel becerilerde eksiklikleri oldugu zaman
onun tizerine ne kadar ne koyabilirsiniz? Konuyu ne kadar agiklarsaniz, agiklayin, ¢cocuk
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anlayacak seviyede olmadigr i¢in anlamiyor. Aym zamanda dogrusu bizde, oyle pek
tizerinde duramiyoruz. Ciinkii tizerinde durdugumuz zaman dersin belki yarim saati, bir
saati gidiyor, o ¢ocuga zaman aywdigimizda, obiir cocuklart ihmal ediyoruz.

Bu sene, ben 5. Sinif matematik derslerine giriyorum. Derslerde, biitiin etkinliklerin
coziimlerini tek tek irdeleyerek yaptirtyorum, ¢ocuklarin sorularina da cevap veriyorum.
Zaman problemim yok, ¢iinkii 5 saat dersim var 2 saat se¢melim var ve 4 saatte kursum
var bu kadar siirede her 6grenciye ayrintili tek tek cevap verme firsatim oluyor.

Matematik konulari igerigi itibariyle soyut, muhakeme ve ¢ikarim gerektirmektedir. Bu
dersin basmakalip olarak ezbere Ogretilemeyecegi, O6grencinin etkinliklerden hareketle
eksiklerini giderici doniitlere gereksinim duyuldugu agik¢a ortadadir. Matematik 6gretiminin
kavramlardan, islemlere dogru ilerleyen asamali bir siireci igerdigi dile getirilmektedir.
Ogrencinin zihninde hem kavramsal a¢idan, hem de islemsel agidan eksiklerinin giderilmesi

ilkeli hareket etme temast altinda asagidaki noktalar on plana ¢ikmistir:

Var olan yeterligi on plana ¢ikarma K8, K3
Basit érneklerden hareket K4

Ben dili kullanma K1, K11
Yanlis1 gosterme K1, K7, K11
Motive etmede mevcut dogrulari kullanma K3

Bireysel iletigim kurma K12
Zamanlama K5

Matematik ogretirken 6grencilere doniit vermeniz gerektiginde hangi temel ilkelerden
hareket edersiniz? Sorusuna 6gretmenlerin verdikleri yanitlar su noktalarda toplanmistir:

K8:

K11

K1:

K7:

K3:

Osrencinin kiigiik bir dogrusu varsa bile, onu 6n plana ¢cikarip aferin, bak burayt dogru
yapmigsin, ama devaminda buralar béyle olmayacak, soyle olacak seklinde soylemek,
¢ocugun Ozglivenini arttiryyor.

Yaptigim aciklamalarin agik anlastlir olmasina ve sakin sakin, kizmadan yavag yavas

cocugun anlayacag sekilde sunmaya dikkat ederim. Seviyesi diisiik olan ogrencilere daha
basit érnekler veririm, verdigim érnegide biraz daha yavas sunmaya gayret ederim.

Sert bir sekilde, sen nigin yanlis yaptin, dyle degil, bu sekilde, su sekilde... iste o ciimleleri
kurdugumuz zaman zaten ogrenci tizerindeki basart giderek diigiiyor yani.

Osrenci yanlis yaptiginda, anlamadigi yerleri farketmesi icin onu tahtaya kaldirmatk,
yanlslarimi gostermek, bak bunu boyle yaptiginda yanhs, ama séyle yaptiginda dogru
sonuca ulagtyorsun diyorum. Ogrenci kontroliimde dogru ¢éziim yaptiktan sonra bir drnekte
kendin ¢oz diyorum.

Cocuk islem yaparken dogrular: varsa suralar dogru dediginiz zaman ¢ocugun kendine
giiveni geliyor ve faydali oluyor. Onun igin ¢ocugun dogrularini soyliiyorum.

K12:Yanlis davramgslarin diizeltilmesinde veyahut da dogru davramglarin pekistirilmesinde

K5:

ogretmenin ilk yapmast gereken sey Ogrencisinin adiyla, soyadiyla, kisiligiyle,
yapabilecekleriyle ve yapamayacaklariyla tammali. Eger, ogretmen gercekten ogrencisini
taniyorsa, ogrencisini her zaman degerli bir insan oldugunu hissettirmesi gerekir. Bu durum
basaryy artirtr; yoksa doniitleriniz, bos konusulan, bosa ¢ekilen kiirek misali, anlamsizdir.
Bildiklerinizi anlatirsimz o yetmez. Siz o Ogrenciyi kazanmalisiniz.  OSrenciyi
tammadiginizda konuyu aciklarken gist... oglum fkizim diyerek, maalesef yardimci
olamazsiniz. Ama ailesini taniyorsaniz, ailesinin telefonu sizde kayitly ise, boyle bir durumda
hemen aileyi isin icine katabilirsiniz aileyle diyalog halinde olursunuz ki o zaman ogrenci
benim kagacak yerim yok der.

Osrenciye doniit verirken zamanlamanin ¢ok uygun olmasi gerekir.
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K4: Once égrencinin konu hakkinda bir énbilgisini 6lcmek lazim, ashinda. Ogrencide o 6n bilgi
yoksa 6gretmen olarak senin o 6n bilgiyi cocuga vermen lazim.

Yapilan arastirmalardan, elde edinilen bilgi, deneyim ve gézlemlerden hareketle bir takim
genel dogrulara ve ¢ikarimlara ulasiimasi gerekir. Ogretmenlerin doniit verirken ilkelere ne
kadar uyduklarini belirlemek i¢in goriisleri incelendiginde, ortaya c¢ikan goriisler su sekilde
betimlenmistir: Ogretmenler dgrencilerini farkli tekniklerle tanimalar1 gerektigini dnemsiyor.
Ogrenciyi yiireklendirmek igin dnce yapabildiklerinden ve yeterliklerinden bahsedip, sonra
eksigine yer vermenin duygusal olarak 6grencinin dengelenmesi ve 0zgiiven olusturmasina
katki getirecegi kanatindeler. Bunu gerceklestirirken de sert, suglayict dil kullanmak yerine,
“pen dili “igeren yumusak bir iislubun benimsenmesi gerektigi noktasinda ortak goriise
sahipler. Ogrencilerin &nce verilenleri almaya hazir hale getirilmesi, verilen déniitlerin
diizeyine uygun sec¢ilmesi, drneklerle somutlastirilarak sunulmasi, genel 6grenme ilkelerine
bagli kalinmasi gerektigini vurgulamaktadirlar. Déniit vermede yasanan giicliikler temast
altinda asagidaki noktalar 6n plana ¢ikmaistir.

Onbilgi eksigi K11, K1
Ogrenci seviyesine inememe K11, K1, K8
Osrenciye yeteri kadar zaman ayiramama K11, K10
Algida, anlamada ve ¢oziimde zorlanma K9, K1
Asirt hereketlilik ve ogrenmede direng K1, K8
Icerik yogunlugu K12

Ogretme-6grenme siirecinde 6gretmenlerin, “dgrenciye matematikle ilgili doniit verirken
zorlandiklar1 ve giicliik ¢ektikleri noktalar” a iliskin goriisleri soyledir:

K5: Osrencilerin konuya iliskin on bilgilerinde eksiklik oldugu zaman onlara cevap vermekte
glicliik cekiyorum.

K9: Doniit 6grenci seviyesine bagl bir sey, verilen doniitii seviyesi iyi olan 6grenciler aliyor,
ozellikle orta seviyedeki ogrencilerde doniit verme ve alma karsilik oluyor. Seviyesi diisiik
ogrencilerde o baglantiyr kurmak ¢ok zor oluyor.

K10:Swifia her ogrenciye doniit vermek ¢ok zor ¢iinkii simiflarimizda 6grenci sayisi ¢ok fazla,
bazi 6grencilerimizde ilgi ¢ok diisiik. Her ¢ocugun once soruyu algilayip sonra ¢oziime
gecmesi gerekir. Biz ¢oziimleyemedigi noktada ona yardimct olmaktayiz. Ama ¢ocuk zaten
soruyu ¢ozmek istemiyor. Anlamakta da direng gosteriyor. Bu noktada doniit vermek
miimkiin degil. Déniit nedir bir seyi atarsin o da atilani geri karsilikli olarak sana atar. Yani
karsilikl etkilesime giversin. Tek yonlii etkilesimden sonu¢ alinmiyor.

K1: Osrenciler hareketli, iceride disarida siirekli birbirleri ile itisip, kakisyorlar ve didisme
halindeler. Yani bu bir konusma olsun, bu bir soruna iliskin aciklama olsun, bu bir
arkadashik olsun farketmiyor onlar icin. Grup iginde verilen bir déniitii 6grenmede direng
davramsina geviriyorlar. Béyle bir firsat ellerine ge¢tigi anda onu hemen degerlendiriyorlar
“baksana yapamamus “, onu da ¢dzememig gibi falan diye.

K11:Ogrencilerin temeli zayifsa ben ne anlatirsam anlatayim ne kadar basitte indirgersem
indirgeyeyim yine de anlamadigi oluyor. Bu égrenciler icin belki 3 sene 4 sene geriye gitmek
gerekiyor. Ama bunu yapmak ¢okta kolay degil, iste bu ¢ok zor maalesef. Mesela 5. siniftan
birkag cocuk daha 1. 2. simif seviyesinde. Farkindayim onlar da ¢ok zorluk ¢ekiyor... Onlarla
problemi ancak séyle asmaya calisiyorum. Sinifia ¢aliskan bir arkadasina bu konuyu
anlatabilir misin diyorum? Verilen gorev, ¢aliskan 6grenci icinde yararl oluyor anlatinca
kendiside ogrendiklerini iyice pekistiriyor. Digeri iginde faydali oluyor, ¢iinkii ben he
ogrenciye yeteri kadar zaman ayiramiyorum. Eger ailede abi varsa abla varsa o sekilde
goreviendirerek ya da veliyle konusarak durumu idare ediyorum.

K12:Ogrencilere yeteri kadar déniit vermede zorlaniyorum. Ciinkii islememiz gereken o kadar
¢cok konu var ki, miifredati yetistirmek durumundayim. Deneme sinaviar: geldigi zaman
konulart tekrar etmek durumundayim. Biiyiik bir yaris ortaminda ¢alisiyoruz. Okul, sehrin
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derece yapan okulu. Miidiir Bey, benim sinifimin basart ortalamasimin % 94 oldugunu
biliyor. Sinifimin basar: ortalamast % 94 ten % 92 ye diisse, sinifimizin basarist diismiis
hocam diyor, sinifin sorumlusu sizsiniz diyor. Her dgrenciye ayrintili doniit vermek yerine
toplu bir sekilde doniit vererek hem zamandan kazanmaya hem de basarimi siirdiirmeye
calisiyorum. Aymi zamanda grencilere bazi yanlis davranislarini gésteriyorum. Cocuklar
yanlislarini fark ederek, dogrusunu sizden gorerek ancak sonuca ulagabiliyor.

Verici ve alici arasindaki iliskinin saglikli olabilmesi icin, alicinin nerde ne kadar mesaj
alabilecegini iyi bilmemize bagh. Bir c¢ocugun altsiniflarda ogrenmesi gereken temel
bilgileri ogrenmeden yeni bilgileri kavramasi miimkiin degil. Bundan dolayr doniit verirken
bazen diizeyi asagilara kadar ¢ektigim oluyor. Bu seferde siniftaki diger ogrenciler, o
ogrenciyle dalga geciyor veyahut da o swnifta iletisim o noktada kopuyor. Mesela sinifin bir
tarafina basit, temel bir bilgiyi sunuyorsunuz ama diger taraftan temel bilgiyi sahip olan
cocuklar, sahip olmayan ¢ocuklara karsi tepki veriyorlar. Ya bunu da mi bilmiyorsun diyor,
bu sefer anlamayan 6grenci daha ¢ok igine kapaniyor. Bu sefer o ogrenciden geriye doniit
almakta iyice zorlastyor.

Seviyesi diistik ogrencinin iizerinde ¢ok durmak ders ortaminda pek miimkiin olmuyor.
Disarida teneffiiste veya bos zamanlarimizda onun tizerinde durulabililiyoruz.

Matematik Ogretmenlerinin, doniit verirken Ogrencilerin matematikle ilgili hazir
bulunusluk diizeylerinin zayif olmasi, konuya iliskin On-yasantilarini eksikligi, 6grenme
seviyelerinin diisiik olmasi, matematik derslerindeki icerik yogunlugu ve matematik
konulariin soyutluguna bagli olarak 6grencilerde bagaramama korkusu ve 6zgiiven eksikligi,

simiflarin  kalabalik olmasi, her 0Ogrenciye yeteri kadar zaman ayiramama noktasinda
zorlandiklar1 anlagilmaktadir: Déniitiin Faydalar: temasi altinda asagidaki noktalar 6n plana
cikmistir:

Farkina varma K9, K2, K7, K5

llgide artig K9

Olumlu tutum K8, K7

Ozgiiven K9

Kendini kontrol K5

Matematik 6gretmenlerine, 6gretim siirecinde doniitiin faydalar sizce nelerdir? seklinde
yoneltilen soruya 6gretmnelerin verdikleri cevaplar soyledir:

KO9:

K2:

K8:

K5:

K7:

K2:

Ogrencilere déniit vermek onemli, ¢iinkii égrenci yaptigi islemin sonucunun dogrulugunu
veya yanlisligini bireysel olarak anladiginda ogrenci sunu fark ediyor, ogretmen benimle
ilgileniyor. Ogrencinin derse ilgisi artiyor.

Ogrencilere bireysel doniit vermek onemlidir. Cocugun sordugu veya takildigi bir seyi
gordiigiimde ha bak suraya dikkatli bak dedigim zaman, direk onun hatasina yonelik
konustugum i¢in o ¢ocuk igin bu yanit, daha yararlt oluyor.

Doniit, 6grencinin diger derslere katilmasi, kendine ozgiiveni, derse ve ogretmene yaklagimi
acilarindan bence ¢ok faydahdir. Firsat buldugumuz olgiide ogrenciye yanlislarint ve
dogrularini gérecek sekilde doniit vermemiz gerekir.

Ogrencilere déniit verirken her seyden once biz kendimizi kontrol ediyoruz. Yani derslerde
neyi ne kadar verdik, bu 6grenci ne kadar anladi, anlasilmayan yerleri gérme ve tekrar
tizerinde durma sansi elde ediyoruz.

Ddéniit, dgrencinin tam olarak konuyu anlamasina yardimct oluyor. Kafasinda kalan soru
isaretlerini ortadan kaldiriyor.

Nerede hata yapmis? Acaba bu hatanin kaynagi ne? Acaba matematikte toplama ¢ikarma
carpma bélme iglemini bilmiyor mu? Formiilii mii bilmiyor? Konuyu mu hi¢ anlamamuis?
Bunlar bizim icin ¢cok énemli. Ciinkii doniit bizim icin bir anahtardir.
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Ogretmenler, dgrencinin anlatilan konuyu ne kadar anlayip veya anlamadigim gormek,
anlamadig1 konular1 tekrar etmek, Ogrencilerin eksiklerini dogrudan Ogrencinin yiiziine
soylemenin daha dogru oldugunu diisiinmektedir. Ogretmenler, doniitiin, dgretmen olarak
kendilerini degerlendirmelerinde, 6grencilerinde 6zgiliven olusturmalarinda, 6grencilerinin
Ogretime katilimlarin1 saglamada, 6grencilerin 6grenmeye odaklamasini saglamada faydali
oldugu nokasinda hem fikirler.

4. TARTISMA VE SONUC

Matematik 6gretmenleriyle yapilan goriismelerde, 6gretmenlerin sinif i¢inde verdikleri
doniitiin yapisi tematik olarak ele alinip incelenmistir. Temalar, doniitiin 6gretimdeki yeri,
doniitlin verilis tarzi, doniitiin kapsami, doniitte ilkeli davranma, doniit vermede yasanan

giicliikler ve doniitiin faydalari bagliklar1 altinda toplanmustir.

Arastrimaya katilan 6gretmenlerin goriisleri dogrultusunda doniitiin 6gretimdeki yeri,
ogrenmede belirsizligi ortadan kaldirma, eski bilgi ile yeni bilgiyi harmanlama, kaliciligi
saglama, hatayr azaltma ve anlayisi kolaylastirma noktalarinda toplanmaktadir. Ddoniitiin
ogretimdeki yeri konusunda 6gretmenlerin biiyiik bir kismi bilingli, 6grencilerine yeteri kadar
kapsamli ve uygun doniit verememenin endisesi icindedirler. Bu endiselerini siniflarin
kalabalik olmasi, 6grencilerin hazirbulunusluk diizeylerinin diisiik olmasi gibi gerekgelerle
aciklamaya caligmaktadirlar. Matematik 6gretiminde O0gretmen, doniitleri, yanlist diizeltme,
ipucu verme, soruyu tekrarlama, nedenini sorma, baska 6grenciye ipucu verme, soruyu dolayl
olarak tekrar sorma, dogru cevabi se¢me, siniftan dogru cevabi isteme, 6grencilerin girisimi ile
dogru cevabi ortaya ¢ikarma seklinde gergeklestirmektedir (Santagata, 2002). Baz1 durumlarda
da Ogretmenler, sinif i¢inde Ogrencilerin yanlislarindan hareketle anlamli 6grenmeler ve
beceriler kazandirmaktadirlar (Nordstrom, Wendland & Williams, 1989). K6gce ve Baki
(2012) ilkdgretim matematik ogretmenlerinin doniitli, 6grencilerin gosterdikleri performansin
yamnda kisilik ozelliklerine yonelik kullandiklarmi; Eraz ve Oksiiz (2015) yaptiklari
arastirmada doniit verilen gruplarda 6grenci basarist ve olumlu tutum puanlarinin diger gruba
gore anlaml sekilde yiikseldigini ortaya koymuslardir.

Matematik 6gretmenleri doniitii 6grencinin gereksinim duydugu durumda gerektigi kadar
ve kapsamlica verdiklerini belirtmektedir. Sahin (2015) 6gretmenlerin doniitli, 6grencinin
dikkatini ¢cekme, giidiilleme, hedeften haberdar etme, isaret ve ipuglarini sunma ve onkosul
davraniglar1 kazandirma etkinliklerinde sikca kullandiklarini ortaya koymaktadir.

Déniitiin verilis tarzina iliskin temada, matematik 6gretmenlerinin goriisleri, 6grenciyi
sonuca odaklama, yanlig1 gosterme, analojiden faydalanma, ben dili kullanma, birlikte
sorgulama, birebir ilgilenme, siireci ve ve sonucu kontrol etme noktalarinda toplanmaktadir.
Ogretmenlerin neden déniit verdiklerini ve sorunun ne oldugunu belirlemek icin bir ¢aba igine
girdikleri goriilmektedir. Ogretmenlerin, 6grencilerin konuyu bilip bilmedigini anlamak igin
basit sorular sormasi, sorunun ¢éziimii ile ilgili kurallar1 hatirlatmalari, ¢6ziim yoluna doniik
ipuclart vermeleri, 6grencilerin 6grenme gereksinimlerini gidermeleri agisindan oldukga
faydali bir yaklasimdir. Ogretmenlerin sorunun ¢dziimii ile ters diisen bir sonugla
karsilagtiginda, bu durumun nasil ortaya ¢iktigini sormalar1 ve ogrenciden durumu aciklamasini
istemeleri 6grencide derinligine diisiinme, yasant1 edinme ve tekrar odaklanmay1 saglayabilir.
Matematiksel diisiinme, yogun bilissel etkinlik gerektiren bir durumdur. Biligsel 6grenme
siirecinde, verilen doniitlerin, 6grencide bilissel ¢eliskiyi ortadan kaldirmasi gerekir. Birgok
sorunun ¢oziimiinde dgretmenin birden fazla yontem ve teknigi kullanmasi, 6grenciden de
farkli teknikleri ige kosarak ¢6ziime ulasmasini istemesi, 6grencinin derinligine diisiinmesi ve
ogrenmesi acisindan bir gerekliliktir. Tlirkdogan ve Baki’nin(2012) de 6gretmelerin yanliglara
verdikleri doniite iligkin tespitleri ile arastirmadan elde edilen sonuglar oOrtiismektedir.
Ogretmenlerin bu yonde verdikleri déniitler olduk¢a anlamlidir.
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Doniitte kapsam temasi i¢inde 6gretmenler, konuyu agiklama, gosterme ve ¢ozdiirme,
problem {iizerinde diislindiirme, problem ¢ozlimiinde benzerliklerden ve zitliktan faydalanma,
ayrintilar1 vurgulama ve her O6grenciye yeteri kadar zaman ayirmanin gerekliligi iizerinde
durmaktadirlar. Ogretmenlerin verdikleri yamitlardan déniitiin kavramsal olarak kapsami
konusunda zihinlerinin karisik oldugu anlasilmaktdir. Kimi 6gretmenler doniitii, sorduklari
sorunun ¢oziimlenmis cevabi; kimileri, 6grencinin 6grenmesini kolaylastiracak yol gosterici
isaret ya da sadece beden dili olarak algilamaktadir.

Ogrenci yanlis yaptiginda ona daha onceden 6grendigi matematiksel kavramlar1 ve
islemleri hatirlatmak, c¢oziimlemlerde yeni ¢ikarimlarda bulunmasini saglayacak uyaranlar
sunmak, etkili bir doniit verme yolu olarak goriilebilir. Esas olan 6gretmenlerin, 6grencilerin
bazi konularda yanlis yaptiklarini hissettirmesi veya sezdirmesi en etkili doniit verme seklidir.
Ciinkiin sezgiye dayali 6grenme, igsel denetimi ve motivasyonu koriikleyici bir 6zellige
sahiptir.

Benzer ozelliklere sahip kavramlar, islemler ve sorunlarin, daha dnce islenen konularla,
sonuclarla ve ¢ikarimlarla iliskilendirilmesi, baz1 6grenciler i¢in etkili bir doniit verme teknigi
olabilir. Bu siirecin 0grencinin imaji ile desteklenmesi gerekir. Bu durumda Ogretmen,
Ogrencinin durumu igsellestirmesini saglayacak sekilde sorunu Ogrencinin zihinde
canlandirmasini saglayabilir. Ogrenci konuyu anladigint belirtmis olmasina ragmen, yanlig
yapmaya devam ediyorsa dgretmenin, sordugu soruyu basitlestirerek, asamali ¢oziim yolunu
deneyerek, basit soru ¢oziimiinden karmasik soru ¢ozlimiine asamali gegisler yaparak ¢oziim
arayabilir. Karmagik sorunlarin ¢dziimiinde, sorunu kiigiik anlamli parcalara bolerek 6gretme
yolunu deneyebilir. Esas olan Ogrencinin, soruyu kendi kendine c¢ozebilmesidir. Dogru
yapmalar1 i¢in Ogrencilerin kendi hizlarinda ilerlemesini destekleyici uyaranlar verilirken;
Yanlis yapmaya devam eden 6grenciler i¢cinde anlasilmasi daha kolay olan benzer sorularin
¢ozlimii gosterilerek islemin mantigin1 anlamasi, dogru iliskilendirmeler yapmasi saglanabilir.

Déoniite ilkeli davranma temasi kapsaminda 6gretmenlerin goriisleri, 6grencilerde var olan
yeterlikten hareket etme, basit drnekler verme, ben dili kullanma, 6grenciye yanlisini gosterme,
Ogrenciyi motive etmede mevcut dogrularini kullanma ve 6grencilerle bireysel iletisim kurma
ve iletisimde zamanlamay: iyi yapma noktasinda toplanmaktadir. Ogrencilere verilen her
tepkinin bir ol¢iisiinlin ve tutarliliginin olmasi gerekir. Bu 6l¢ii ve tutarlilikta 6grencilerin
bireysel farkliliklarinida hesaba katmasi gerekir. Toplu Ogretim sistemi i¢inde &grencinin
birisine oldugundan fazla agiklayic1 doniit verilirken bir digerine verilen doniit gegistirilen veya
cok sinirl bir yanita doniismemelidir.

Matematik 6gretim siirecinde, Ogretmen konunun anlagilan kismindan baslayarak,
Ogretime devam etmesi, ogrencinin anladiklar1 ile yeni Og8reneceklerini biitlinlestirmesine
dayali stratejiler izlemesi beklenir. Ogretmenin, 6grencinin cevabi bildigini ama ifade ederken
yanlig yaptigini diisiinmesi ve bu amagla tekrarlatmasi, ogrencinin verdigi cevabi agiklamasi
icin yeteri kadar beklemesi gerekir. Matematik Ogretimi sabretme ve Ogrencinin zihinsel
becerilerini eyleme yonlendirme dersidir. Aksine bazi durumlarda doniit vermeye zaman
kalmamasi, Ogretimin planlanamayisi, igerik yogunlugu ve Ogrencilerin hazirbulnusluk
diizeyindeki yetersizlikle birlestiginde 6gretmenin iistesinden gelemeyecegi devasa bir soruna
doniisebilmektedir.

Doniit vermede yasanan glicliikler temasinda 6gretmenlerin, 6grencilerde onbilgi eksigi,
Ogrenci seviyesine inememe, 0grenciye yeteri kadar zaman ayiramama, algilama, anlama ve
¢oziimde zorlanma, asir1 hareketlilik ve 6grenmede direng, icerik yogunlugu noktalarinda
odaklandiklar1 gériilmektedir. Doniitte yasanan giigliikler temasi baglaminda 6gretim siirecinde
Ogretmen, 0grenci ve konu ve sistem kaynakli ciddi sorunlarin yagandigini ortaya koymaktadir.

Matematik dersinin soyut olmasi, anlatilmak istenen konularin yeteri kadar
somutlastirilamamasi1 Ogretmenleri, acik, anlasilir, kapsamli ve aciklayic1 doniit verme
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noktasinda zorlamaktadir. Matematik tamamen semboller {lizerine kurulan kavramsal olarak
anlam Oriintlisii gerektiren ve bibiriyle siki iligkili islemler igeren bir alan oldugundan,
Ogretmenlerin Oncelikli olarak konularin 6gretimine baslarken sembollere temel teskil eden
matematiksel kavramlar1 anlamli kilmak i¢in ¢aba harcamalar gerekir.

Calismada elde edilen bulgular, 6gretmenlerin doniitiin islevine yonelik hassasiyetlerinin
yiiksek ve ayni zamanda olumlu yonde oldugunu gostermektedir. Ancak 6grencinin,
hazirbulunusluk diizeyi, gecmis yasantilari, akranlari ile smif i¢i etkilesim bigimi,
dayanigsmadan ¢ok yarigsmaci bir 6grenme ¢evresinin 6grenciyi motive etmedeki yetersizligi ve
giicliigii artiran etkenler olarak goziikmektedir. Bu siirecin, 6grenciye yeterli ve kapsamli doniit
verme, doniit verirken Ogrencinin performansini esas alma, doniitte ilkeli davranma
noktalarinda 6gretmenin igini gii¢lestirmektedir. Siniflarin kalabalik olmasi, ¢coklu etkilesime
uygun fiziki donanimin olmamasi, matematik igeriginin yogun olmasi, igerigin miifredata
uygun hale getirilememesi, miifredatin yetistirilme baskis1 ve matematik derslerine ayrilan
sirenin azlig1 gibi husular 6grencilere kapsamli doniit vermeyi kisitlamaktadir.

Ogretmenin rehber oldugu ancak dgrencilerin kendilerini ifade edemedigi ortamlarda
Ogrencilerde ortaya ¢ikan 6grenme eksikliklerini tespit etmek giliglesmektedir. Kavramsal bilgi
eksigi olan 6grencilere sozlii agiklamalar yapmak, islem kurallarini hatirlatmak tek basina,
etkili bir déniite doniismemektedir. Islem bilgisi eksigi olan dgrenciler i¢in, sembollerin dogru
kullanim1 veya kavramin giinliik yasamda nerede ve nasil kullanildigina yonelik agiklamalar,
dgrencinin bu tiir eksigini tamamlamasina yetmemektedir. Ogretmenler, verecekleri doniitleri
ogrencilerin gereksinim duydugu bilgi tiiriine, islem sekline, zamana, somut yasant1 eksenine
gore 6gretim siirecinde birbirini tamamlayan bir biitiinliik i¢ginde sunmalar1 gerekir. Basarili bir
Ogretim siireci yakalamak isteyen matematik 6gretmeninin doniit vermeden 6nce 6grencilerini
hazir bulunusluk diizeyi, motive edebilme, kisilik 6zellikleri, beklentileri, aligkanliklar1 ve
tutumlart agisindan tanimasi gerekir. Eksiginin farkinda olmayan bir &grencinin eksigini
tamamlamasini  beklemek miimkiin degildir.  Ogrencilerin, &grenmedeki eksiklerini,
yanlglarint ve yetersizliklerini farkina varmalari igin, Ogretmenlerin Ogretme-6Zrenme
stirecinde verdikleri doniitler, 6grencilerde 6z-farkindalik yaratmaya hizmet etmelidir. Bunun
icin doniitiin kapsamli, belli ilkelere dayali, etkilesimi artiracak tarzda, verildiginde 6gretim
siirecine katki saglayabilir. Bu baglamda matematik 6gretmenleri,

- Ogrencilerinin zelliklerini ¢ok yonlii ele alip, bireysel farkliliklarina uygun doniit verme
yollarini deneyebilirler.

Ogretim siirecini tek diizelikten kurtarmak igin, tez-antitez, kuraldan drnege- drnekten
kurala gitme, tiimden gelim- tiimevarim gibi diisiinme siireglerini zenginlestiren yontemleri
kullanarak, 6grencilerin dogru davranislarini pekistirirken, ortaya ¢ikan yanlslar diizeltmek
i¢in yanlislar bir firsat olarak kullanarak 6grencilerin yanlislarini fark ettiren hareketle diizeltici
doniitler verebilirler.

- Ogretmenler dgrencilerine dgretilen her yeni konuyla ilgili 6ncelikli olarak konuya
temel teskil eden matematiksel kavramlari anlayip, i¢sellestirmelerini saglayici somut
ornekler verebilirler.

- Ogretmenler, dgrencilerinin 6grenme siirecini yakindan takip ederek, hangi noktalarda
ne tiir eksikliklerinin oldugunu belirleyip, eksiklerini tamamlayici doniitler verebilirler.

- Ogrencilerin daha etkin katildigi ve fikirlerini daha iyi ifade edebildigi 6grenme
ortamlarinda pekistirici, destekleyici, yonlendirici doniitler kullanabilirler.

- Ogretmenler igin ogrencinin etkin oldugu ve fikirlerini agikladigi bir 6grenme

ortaminda 6grencinin zihninden gegenleri belirlemek ve buna uygun doniitler vermek
daha kolay olabilir.
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Ogretmenler, dgretimin basinda 6grencilerinin matematikle ilgili kavram yanilgilarini
belirleyip, ¢6ziimii ve sonucu control ettikten sonra dgrencilerin eksiklerini ve yanliglarini
ortadan kaldiracak doniitler verme yolunu deneyebilirler.
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