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ABSTRACT

In this research, it was aimed to analyze the questions that primary teachers ask in mathematics
lessons according to the Revised Bloom’s Taxonomy. In this research which was designed with
case study, the study group which consists of 8 teachers, 2 of whom teach 1st grade, 2 of whom
teach 2nd grade, 2 of whom teach 3rd grade and 2 of whom teach 4th grade were determined
according to the typical case sampling method. Within the scope of the research, the questions
that 8 primary teachers ask throughout the mathematics lessons of the academic year of 2017-
2018 were recorded by the using unstructured observation form and voice records. In the
research, a total of 130 mathematics lesson of 8 primary teachers was monitored and 732
guestions were taken into evaluation. As a result of the research, it was determined that the
questions primary teachers ask in mathematics lessons are generally on the levels of remember,
understand and apply. Also, it was concluded that primary teachers did not include questions
that develop the high-level thinking skills of students in mathematics lessons and mainly asked
questions which bring memorizing and operational knowledge to the forefront. In accordance
with the results of the research, suggestions were presented on improving the professional
competencies of primary teachers on the abilities of asking questions in mathematics lessons
within the context of understanding the student knowledge and teaching strategies.

Keywords: Mathematics lesson, asking question skill, teacher knowledge, revised Bloom’s
taxonomy, professional competence.

1 A part of this article was presented at the International Learning, Teaching and Educational Research Congress (ILTER)
Amasya, Turkey on 06-08 September 2018.
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INTRODUCTION

Current curricula in which structuring the information comes into prominence, are based on the development
of skills such as critical thinking, decision-making, problem-solving and creative thinking. The development of
these skills is related to students' thinking processes. Therefore, teachers should support the development of
these skills of students in classroom practice. The most important situation in the development of students'
thinking processes is the questions asked by teachers in the classroom. Asking questions in the learning-
teaching process is the most used teaching aid that teachers use (Wassermann, 1991). Asking questions is the
most basic way that teachers use in motivating the students for learning (Gall, 1970). Ornstein (1988)
emphasizes the importance of asking effective questions for effective learning to take place. Asking questions is
an effective teaching aid for students to learn to think, to learn independently and to provide the participation
of them to the social environment of the classroom (Ramsey, Gabbard, Clawson, Lee & Henson, 1990). Through
asking questions, it is provided to reveal the misconceptions of students that they have in a subject, to teach
the information thoroughly by associating their former knowledge with new information and to reveal how
students interpret and structure information as well as revealing what the students know and how much they
know. At this point, it is important for teachers to ask appropriate and well-structured questions during
teaching for students to go through this learning process. Appropriate and well-structured questions that are
defined as "good" questions are stated as questions which encourage students to think, create, act
independently and research (Jancarik, Jancarikova & Novotna, 2013). Different from the questions that provide
remembering and have only one answer, a good question should provide students to interpret the problem, to
collect data about the problem, to determine possible solutions and to draw a conclusion by evaluating the

possibilities (Rocard, Csermely, Jorde, Lenzen, Walberg-Henriksson & Hemmo , 2007).

In the conducted studies it is stated that most of the questions that are asked in education are lower-order of
questions which requires students to memorize the answer and to remember the concepts (Akbulut, 1999;
Barden, 1995; Ramsey, Gabbard, Clawson, Lee & Henson, 1990; Boaler & Brodie, 2004; Yilmaz & Gazel, 2017;
Zohar, Degani & Vaaknin, 2001). According to Shulman (1986), asking good questions requires putting in a
cognitive effort and significant pedagogical content knowledge. At this point, it can be stated that asking
questions is associated with understanding student knowledge, among the components of pedagogical content
knowledge. Understanding student knowledge is defined as knowing the prior knowledge of students about
the content while teachers present the content and estimating what would be easy or difficult to teach to the
students (Shulman, 1987). Therefore, using open-ended questions effectively in education which have multiple
solutions and encourage students to produce new ideas and to learn meaningfully is important for teachers in

terms of determining how students think and interpret the concepts.

Appropriate and well-structured questions are regarded as an important constituent of mathematics teaching.
Asking questions is defined as a strong tool which provides the opportunity for students to learn mathematics
thoroughly and to structure mathematical concepts/ideas (Martino & Maher, 1999). Including questions that
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are in compliance with the former knowledge of students, open-ended, complex, original, require
contemplating, have multiple solutions and provide the opportunity for them to discuss in learning
environment enables the increase of in-class activities and interactions. When this situation is used effectively,
how students think mathematically and their knowledge of mathematical concepts would be determined easily
by the teacher (Ball, 1991; Moyer-Packenham & Milewicz, 2002). In determining students' thoughts and
knowledge, it is very important for the teacher to plan and develop mathematical activities in which he / she

can create a classroom discussion.

The structure of mathematical activities should support conceptual change. A task that is given in mathematics
teaching should enable students to rediscover the concepts by reviewing and explaining their former
knowledge of mathematical ideas. At the same time, this task should be unstructured and designed in a way
that it would enable students to think and should provide students to structure mathematical ideas and
representations in their mental schema strongly (Martino & Maher, 1999). It is extremely important to design a
good plan and to create in-class discussion environments in order for mathematical task or activity that is given
to students to have these characteristics. There is a strong relationship between the asking question strategies
of teachers with creating effective discussion environment, creating mathematical discourse and interpreting
the mathematical concepts by the students (Franke, Webb, Chan, Battey, Ing, Freund & De, 2009; Kazemi &
Stipek, 2001; Kosko, 2016). Teachers use asking question strategies in order to review and control learning, to
examine thinking processes thoroughly, to create a problem, to research alternative solutions and to enable
students to think critically and reflectively on the subjects, concepts and values that they did not know (Taba,
Levine & Elzey, 1964; Akt. Ellis, 1993). For this reason, all kinds of questions that teachers ask in the learning
process are important. At this point, teachers should be careful in classifying the teaching purpose of a lesson,

analyzing the learning status of students and planning appropriate question processes.

There are several classifications that examine the question types which teachers include in education. Among
these classifications, Bloom’s taxonomy is a classification method which is used as a basis by the studies and
forms the basis of many classifications (Ahtee, Juuti, Lavonen & Suomela, 2011). Bloom’s taxonomy elaborates
the assumption of determining the cognitive level of answers that students give to the questions which are
asked by the teachers. Therefore, taxonomy argues that a question asked by the teacher on any level is
effective in the thinking processes of students. According to Bloom, taxonomy helps to provide a connection
between learning purposes with grade and the subject field with students, to determine the basic
characteristics of curricula according to the lessons and subjects and to determine the compliance between the
learning purposes, activities and assessment and evaluation activities (Krathwohl, 2002). Bloom’s taxonomy
comprises of six categories in cognitive field dimension and from simple to complex and from concrete to
abstract as Knowing/Knowledge, Comprehension, Application, Analysis, Synthesis and Evaluation and there is a
prerequisite between the categories. Bloom’s taxonomy which was created unidimensional and in accordance

with the changing curricula and learning-teaching theories, was regulated as two-dimensional by Anderson &
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Krathwohl (2001) as knowledge and cognitive processes. The Knowledge dimension of the taxonomy consists
of four sub-dimensions as factual knowledge, conceptual knowledge, procedural knowledge and metacognitive
knowledge. In addition to these, the cognitive process of taxonomy consists of six sub-dimensions as
Remember, Understand, Apply, Analyze, Evaluate and Create (Krathwohl, 2002). In taxonomy, more complex
cognitive processes are emphasized as moving from remember dimension to create dimension (Anderson &

Krathwohl, 2001).

Anderson & Karthwohl (2001) state that in the regulated taxonomy, information and thinking processes in the
remember, understand and apply steps can be reached by utilizing analyze, evaluate and create steps. All kinds
of knowledge can be reached with analyze, evaluate and create steps. Through the activities that are prepared
in this direction, learning can be transferred easily and this situation can play a critical role in problem-solving.
Therefore, students would establish more relationship between the information elements, as the question
types and activities that teachers would include in the education involve more complex cognitive processes

such as analyze, evaluate and create.

It is important to involve effective questions in education in order for students to learn mathematical concepts
meaningfully, to use mathematical language in discussion environments and for mathematical discourses and
norms to become more effective in the classroom. In the conducted studies, it is stated that teachers ask 12-20
guestions in an average lesson duration in mathematical learning-teaching process and most of these questions
are single-answered questions that include factual information on remember and understand dimensions (Ellis,
1993; Kawanaka & Stigler, 1999; Nystrand, 1997; Zohar, Dgani & Vaaknin, 2001; Zohar & Dori, 2003).
Furthermore, it is also stated that most of the teachers do not enable students to contemplate on the question,
wait for the answer of the question for 1.2 seconds on average and for this reason, approximately 70% of the
students give short answers to the questions (Nystrand, 1997). It can be stated that the main reason of this
situation originates from applying the curricula (Aizikovitsh-Udi, Clarke & Star, 2013) and whether or not the

subject knowledge or pedagogical content knowledge of teachers are sufficient (Ball, 1991; Shulman, 1987).

Curricula are generally designed in a way that they would support the development of asking question skills of
teachers. At this point, the important thing is that how much the learning-teaching approaches and teaching
strategies (asking good questions ability in particular) that are taken as basis in curricula are included in the
training of teachers and how often these strategies are used (Aizikovitsh-Udi & Star, 2011). Thus, describing the
questions that teachers frequently include in the learning-teaching process is important in terms of reaching

the purposes that are included in the curricula and to reveal the knowledge of teachers on teaching strategies.

Curricula developed in Turkey, raising individuals who can think critically, solve problems, produce information
and use these in real life are taken as a basis (MNE, 2018). When it is examined specific to mathematics
curriculum, using mathematical language for explaining and sharing mathematical ideas, interpretation of

mathematics and developing positive attitudes towards mathematics as well as problem-solving, researching,
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high-level thinking skills that are included in the special purposes of the curriculum are taken as basis (MNE,
2018). Teaching students to think would be possible with the development of these skills, developing positive
attitudes towards mathematics and forming mathematical language. One of the most effective ways of
teaching to think is the questions that teachers ask. Accordingly, it would be provided for students to learn to
think and to acquire these skills that are included in the mathematics curriculum by involving questions that
direct students to these cognitive processes which are more complex in learning-teaching processes. Forming a
mathematical language and the development of mathematical discourse in the classroom would be possible
when an in-class discussion is provided in a mathematics lesson. Question types that teachers include in the
learning-teaching environment and make students think, have multiple answers, are open-ended and include
real-life situations increases the success of students and provide the opportunity to raise individuals who ask
effective questions and think (Belcastro, 2017). In the conducted research, it is stated that this situation
originates from the subject knowledge and pedagogical content knowledge of teachers and teachers ask more
effective and "better" questions in education as their subject knowledge and pedagogical content knowledge
increase (Hill, Schilling & Ball, 2004; Hill, Rowan & Ball, 2005) and students learn mathematics meaningfully
(Kazemi & Stipek, 2001). Thus, revealing how students acquire the skills that are included in the curriculum
through describing the questions that teachers ask in mathematics lessons is important in terms of providing
students to learn to think, revealing how much mathematical language is included in the class environment and

how students learn mathematics.

When the literature is examined, it can be observed that there are several research which examine the
questions that teachers ask in learning-teaching process (Aizikovitsh-Udi, Clarke & Star, 2013; Akpinar, 2003;
Akpinar & Ergin, 2004; Akyol, 2001; Ayvaci & Sahin, 2009; Ayvaci & Tirkdogan, 2010; Baysen, 2006; Bektas &
Sahin, 2007; Cintas & Yildiz, 2015; Colak & Demircioglu, 2010; Ellis, 1993; Erdogan, 2017; Goger, 2011; Goger,
2016; Kavruk & Cecen, 2013; Kawanaka & Stigler, 1999; Kili¢ & Erkus, 2015; Martino & Maher, 1999; Nystrand,
1997; Tanik & Saracgoglu, 2011; Sahin & Kulm, 2008; Sigel & Kalley, 1986; Sanli & Pinar, 2017; Yilmaz & Gazel,
2017). Among these research, in the research which was conducted by Calik & Aksu (2018) who examined the
systematic analysis of questions that teachers and prospective teachers ask, it was stated that most of the
studies were conducted on science, Turkish and social sciences fields, there are a limited humber of research
on the mathematics field and there are limited number of research that analyze the questions that teachers ask
according to the revised Bloom's taxonomy (Ayvaci & Tirkdogan, 2010; Cintas & Yildiz, 2015; Erdogan, 2017;
Tanik & Saragoglu, 2011; Sanh & Pinar, 2017). Furthermore, in the national literature, there are studies that
examine the questions that primary teachers ask in the learning-teaching process (Baysen, 2006; Kili¢ & Erkus,
2015) but it was observed that there aren't any studies that examine the questions that are asked specific to
mathematics lesson. In international literature, there are studies that examine the questions which are asked
by teachers and prospective teachers in mathematics lessons (Boaler & Brodie, 2004; Ellis, 1993; Gall, 1970;
Kawanaka & Stigler, 1999; Kosko, 2016; Moyer-Packenham & Milewicz, 2002; Nystrand, 1997; Sahin & Kulm,

2008; Zohar, Degani & Vaaknin, 2001). It was determined that in most of these studies, the questions that

509 Oksiiz, C. & Tabak, S. (2020). The Analysis of Teachers’ Questions in Primary School Mathematics Classess
According to Revised Bloom Taxonomy, International Journal of Education Technology and Scientific Researches,
Vol: 5, Issue: 11, pp. (505-549).



IJETSAR (International Journal of Education Technology and Scientific Researches) (ISSN: 2587-0238)

Cilt / Vol: 5 Sayi / Issue: 11 Yil / Year: 2020

teachers ask were examined within the context of professional development of teachers and in some of the
studies, the effects of teachers’ questions on the question creating skills of students (Belcastro, 2017) and their
effects on the thinking processes of students (Franke, Webb, Chan, Battey, Ing, Freund & De, 2009; Martino &
Maher, 1999) were examined. Therefore, when the international literature is examined, it is seen that there is
no research based on long-term observations in order to determine the questions that primary teachers ask in

mathematics lesson.
The Aim of the Research

In this research, it was aimed to examine the questions that primary teachers asked in the mathematics lessons
of the academic year of 2017-2018 according to the cognitive dimension of revised Bloom’s taxonomy.

Accordingly, these sub-problems were included:

1. How the questions that primary teachers ask in mathematics lessons are distributed according to the
cognitive process of revised Bloom’s taxonomy?

2. How the questions that primary teachers ask in mathematics lessons are distributed in accordance
with the grades and learning domains according to the cognitive process dimension of Bloom’s

taxonomy?
METHOD
Research Model

In this study, the case study design was used among qualitative research designs. This is a research design
which is used in order to closely and thoroughly analyze a single case or a couple of cases and to examine a
phenomenon in its own environment especially when the limits between the phenomenon and the context are
unspecified and there is more than one data source (Yildirim & Simsek, 2016; Yin, 2017). Choosing case study as
the research method can be originated from the points that; including rich descriptions and explanations,
researching a phenomenon in a real-life context and conducting an evaluation (Yin, 2017). Therefore, since in
this research the questions that primary teachers ask are described and explained according to the cognitive
process dimension of revised Bloom’s taxonomy with long durations of observations which were conducted in
their classrooms, this research was designed in case study design in order to conduct evaluations accordingly.

Also, this study was carried out in accordance with the rules of research and publication ethics.

Study Group

Within the scope of the research, typical case sampling was taken as basis among the purposeful sampling
methods while determining the study group of the research with the purpose of studying some of the cases

among the cases in which the application is carried out by determining them and revealing the certain question
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types in order to make classifications for the questions that primary teachers ask in mathematics lesson.
Accordingly, the study group of the research consists of 8 teachers, 2 of whom teach 1** grade, 2 of whom
teach 2" grade, 2 of whom teach 3™ grade and 2 of whom teach 4" grade and working in Aydin in the academic
year of 2017-2018. 5 of the teachers in the study group were females and 3 of them were males and 4 of the

teachers had 16-20 years of professional seniority and 4 of them had 21 years of professional seniority.

Data Collection and Analysis

In data collection process in the research, the necessary permissions were taken to conduct the research with
the primary teachers involved. Then, at the beginning of the 2017-2018 academic year, together with the
primary teachers in the study group, the days and hours of the mathematics lessons that the study will be
conducted were determined. While determining these lessons, it was decided to observe a mathematics lesson
every week in order to observe all the learning domains determined in the curriculum and subjects in these

learning domains.

In the research, observation form which was developed by the researchers was used in order to determine and
record the questions that teachers ask. In the title section of the observation form, a field was created to
record the learning domain and subject areas of the mathematics lesson observed. Then, the observation form
was divided into two columns, as suggested by Creswell (2017), descriptive notes to record the questions asked

by the primary teachers and reflective notes during which the researchers would write their experiences.

Researchers took part in the classroom environment as participant observers throughout the academic year of
2017-2018 with the primary teachers who comprise the study group and recorded all of the questions that
primary teachers ask in mathematics lesson in this observation form. Voice records were taken in the observed
lessons by taking the necessary permissions from the primary teachers in order to provide data triangulation

and to minimize the data loss.

Within the scope of the research, 8 primary teachers who comprise the study group were observed for two
semesters of the academic year of 2017-2018. When the observation records are examined, it was concluded
that a total of 224 mathematics lesson was observed and 732 questions were taken into evaluation. The

distribution of questions according to the grades was given in Figure 1.

511 Oksiiz, C. & Tabak, S. (2020). The Analysis of Teachers’ Questions in Primary School Mathematics Classess
According to Revised Bloom Taxonomy, International Journal of Education Technology and Scientific Researches,
Vol: 5, Issue: 11, pp. (505-549).



IJETSAR (International Journal of Education Technology and Scientific Researches) (ISSN: 2587-0238)

Cilt / Vol: 5 Sayi [ Issue: 11 Yil / Year: 2020

M 1st grade m2nd grade ®m3rd grade M 4th grade

Figure 1. The Distribution of Questions That Were Examined in Mathematics Lesson According to the Grades

When the distribution of questions that were asked in mathematics lessons are examined according to the
grades, 228 (31%) questions were examined in 1% grade, 241 (33%) questions were examined in 2" grade, 139

(19%) questions were examined in 3™ grade and 124 (17%) questions were examined in 4" grade.

The obtained data in the research were analyzed with descriptive analysis. Before the analysis, observation
form and voice recordings were transcribed into MS Word program. In descriptive analysis, coding based on
predetermined concepts (Yildirim & Simsek, 2016) was taken as basis. While conducting the analysis, the texts
which include the questions that primary teachers ask were first separated according to the grades and then
according to the learning domains. Then the questions that teachers ask were classified individually by the
researchers at first by considering the cognitive process dimension classification of revised Bloom’s taxonomy.
Then the researchers came together and the classification process of the questions was reviewed and the final

form was prepared.

In qualitative studies, it is important to report the data in detail, to explain how the research results were
concluded, to provide data diversity and to quote from the data in order to provide reliability (Creswell, 2014;
Yildinnm & Simsek, 2016). Accordingly, data diversity was provided by using observation form and voice records,
the findings were reported in detail and the quotations of questions that primary teachers ask were included in

the research.

In order to provide reliability for the research, independent coding was provided by giving the obtained data to
an academic member who is an expert in the fields of mathematics teaching and primary school teaching. Then
the classifications that were conducted by the researchers and the expert were compared and the reliability
coefficient was calculated as 92% through the formula of (Reliability= [number of agreements/ (number of

agreements + disagreements)] x 100) (Miles & Huberman, 1994).
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In the research, strategies that are used to provide validity and reliability such as plausibility, long-term
interaction, data triangulation, expertization, transmissibility and confirmability were included. It was paid
attention to provide plausibility with long-term interactions, depth-oriented data collection, data triangulation
and expertization; to provide transmissibility with including purposeful sampling method in the determination
of study group and detailed descriptions and to provide confirmability with taking expert opinion in the

classification of raw data that were obtained from the research.
RESULTS

The Distributions of Questions That Primary Teachers Ask in Mathematics Lessons According to the Cognitive

Process Dimension of Revised Bloom’s Taxonomy

Within the scope of the research, first the distributions of questions that primary teachers ask in mathematics
lessons according to the cognitive process dimension of revised Bloom’s taxonomy was examined and the

findings were given in Figure 2.

0%

B Remember
B Understand
= Apply

B Analyze

M Evaluate

M Create

Figure 2. The Distributions of Questions That Primary Teachers Ask in Mathematics Lessons According to the

Cognitive Process Dimension of Revised Bloom’s Taxonomy

When Figure 2 is examined, it was observed that primary teachers mainly include questions on the remember
and apply levels of cognitive process dimension of revised Bloom’s taxonomy in mathematics lessons and they
include fewer questions on the understand level. In addition to these findings, it was observed that primary

teachers do not ask questions on the levels of analyze, evaluate and create in mathematics lessons.
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The distributions of Questions that Primary Teachers Ask in Mathematics Lessons in Accordance with the

Cognitive Process of Revised Bloom’s Taxonomy According to the Grades and Learning Domains

Within the scope of another sub-problem that was discussed in the research, it was aimed to examine the
distributions of questions that primary teachers ask in mathematics lessons in accordance with the cognitive
process of revised Bloom’s taxonomy according to the grades and learning domains. The findings on this sub-
problem are handled separately at each grade level and given as tables. The distribution of 732 questions that
were examined within the scope of the research according to the grades and learning domains were given in

Table 1.

Table 1. The Distribution of 732 Questions That Primary Teachers Asked in Mathematics Lessons According to

the Grades and Learning Domains

Learning Domains

Grade Numbe-rs and Geometry Measurement Data . Total

Operations Processing

f % f % f % f % f %
1%t grade 176 25 52 7 - - - - 228 31
2" grade 158 22 58 8 6 1 19 3 241 33
3" grade 93 13 27 3 19 2 - - 139 19
4th grade 39 5 68 9 17 2 - - 124 17
TOTAL 732 100

When the table is examined, it can be observed that the questions primary teachers ask is generally on the
learning domains of "Numbers and Operations" and "Geometry". According to this finding, it can be stated that
the questions primary teachers ask show parallelism with the numbers of acquisition of learning domains that
are stated in the curriculum of mathematics lesson (MNE, 2018). When the table is examined, it can be
observed that there weren’t any questions in the learning domains of “Measurement” and “Data Processing” in
1%t grade. During the observations, it was seen that the subjects in these learning domains that are included in
the 1%t grade were not taught and this situation originates from the fact that teachers concentrate more on the
reading-writing process. In addition to these findings, when the table is examined, there weren’t any questions
in the learning domain of “Data Processing” in 3™ and 4™ grade. It was observed that the main reason for this
situation is that this learning domain is not taught by the teachers since it coincides with the end of the

semester and they give the activities on this subject in the textbook as homework.

The distributions of questions that the teachers of first grade ask in mathematics lesson according to the

learning domains in the cognitive process dimension of revised Bloom’s taxonomy were given in Table 2.

514 Oksiiz, C. & Tabak, S. (2020). The Analysis of Teachers’ Questions in Primary School Mathematics Classess
According to Revised Bloom Taxonomy, International Journal of Education Technology and Scientific Researches,
Vol: 5, Issue: 11, pp. (505-549).



IJETSAR (International Journal of Education Technology and Scientific Researches) (ISSN: 2587-0238)

Cilt / Vol: 5 Sayi / Issue: 11 Yil / Year: 2020

Table 2. The Distributions of Questions That the Teachers of First Grade Ask in Mathematics Lesson According

to the Learning Domains in the Cognitive Process Dimension of Revised Bloom’s Taxonomy

Learning Domain Dimensions f Sample Questions
Numbers and Remember 29 “How do we subtract?” S1
Operations “As we sort from large to small, do we examine tens

digit or units digit?” S2

“If it decreases, which operation do we make?” S2
“How many halves in a whole?” S1

“(Indicating a whole apple) Is this apple splinted or
divided? What do we call this?” S2

Understand -

Apply 147 “Onur has 12 marbles. Can has one marble. Nuran has
4 marbles. How many marbles do they have in total?
S1
“When Mustafa eats 4 of his nuts, 4 nuts remain. How
many nuts did Mustafa have before he ate?” S2

Analyze -

Evaluate -

Create -

Geometry Remember 5 “What are the geometric objects?” S1

“What does symmetrical mean?” S2

Understand 3 “Which one looks like a geometric object, ball, tomato,
tangerine?” Can you give other examples?" S2
“Where do we encounter geometric objects in our
daily lives?” S1

Apply 44 “(Teacher projects a visual on the board and asks
questions to the students about the spatial relations in
this visual.) The lamp in the picture, is it on the table
or under the table? On which side is the lamp in the
picture located around the armchair?” S1
“(Teacher draws triangle, square and an object which
does not have a symmetry) For which of these objects
we can say that it doesn’t have a symmetry?”

Analyze -

Evaluate -

Create -

Total 228

When Table 2 is examined, it was observed that in mathematics lessons, primary teachers of first grade asked
guestions about the “Numbers and Operations” learning domain on the level of remember and apply cognitive
process dimensions of revised Bloom’s taxonomy and in addition to this, they did not include questions on the
levels of understand, analyze, evaluate and create. It was observed that they asked questions about the
“Geometry” learning domain on the levels of remember, understand and apply, but they did not include

guestions on the levels of evaluate and create.

The distributions of questions that the teachers of second grade ask in mathematics lesson according to the

learning domains in the cognitive process dimension of revised Bloom’s taxonomy were given in Table 3.
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Table 3. The Distributions of Questions That the Teachers of Second Grade Ask in Mathematics Lesson

According to the Learning Domains in the Cognitive Process Dimension of Revised Bloom’s Taxonomy

Learning Domain  Dimensions  f Sample Questions
Numbers and Remember 21 “What does a dozen mean?” What does a decimal dozen
Operations mean?” S3
“When we see the + sign, does the number decrease or
increase?” 54

“What is the short-cut of addition called as?” S4

“Which sign do we use when we operate multiplication?” S3
Understand 1 “Can you give an example that implies decimal dozen?” S3
Apply 136 “Which number becomes 15 when it is multiplied with 3?” 54

“5 fishermen equally share 15 fish that they caught. How

many fish do each fisherman acquire?" S3

“Half of the 14 glasses were broken. How many glasses were

broken?” S4

If the chickens in a coop provide 5 eggs each day, how many

eggs do they provide in a week?” S3

Analyze -
Evaluate -
Create -
Geometry Remember 26 “We call the corner, edge and face. What do these mean?”
S3
“(Indicating the square) What is the name of this geometric
shape?” 54
Understand 5 “How many corners there are in our classroom?” S3
"Where do we see cubes in our daily lives?" S4
Apply 27 “Show the edges, faces and corners of a cube by drawing it.”
5S4
“(Teacher shows the sticks in his/her hand. Separates
students into groups.) Let’s create a square prism with these
sticks and show the corners, edges and faces of it.” S3
Analyze -
Evaluate -
Create -
Measurement Remember -
Understand -
Apply 6 “How much does a person would pay to 3 balloons if each of
them is 25 kurus?” S4
“1TL+35kr=2?"04
"(Teacher draws an equal arm scale on the board.) If | put 1
kg to one scale and 3 kg to another, what would happen to
the scale’s balance of arms?" S3
(Teacher draws a painting of an equal arm scale which has 1
kg + sugar on one of its scale and 3 kg + 2 kg on the.) How
many kgs is the sugar here?" S3
Analyze -
Evaluate -
Create -
Data Processing Remember 1 “How to create a table? How to create a graphic?” S3
Understand 1 “(Teacher shows an apple and an orange to the students.)
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Which fruit do you like more? (Teacher creates a graphic
with the answers of the students.) How many students like
apple, according to the graphic? How many students like

orange?” S4
Apply 17 “Ali has 4 apples. Ayse has 8 apples. Mesut has 12 apples.
Create a table and then a graphic with these data.” S3
Analyze -
Evaluate -
Create -
Total 241

When Table 3 is examined, it was observed that in mathematics lessons primary teachers of second grade
asked questions about the “Numbers and Operations” learning domain on the level of remember, understand
and mainly on apply cognitive process dimensions of revised Bloom’s taxonomy and in addition to this, they did
not include questions on the levels of analyze, evaluate, evaluate and create. It was observed that they asked
guestions on the levels of remember, understand and apply in “Geometry” learning domain but did not include
guestions on the levels of analyze, evaluate and create. It was observed that they asked questions only on the
level of apply in “Measurement” learning domain and did not include questions on the levels of remember,
understand, analyze, evaluate and create. It was observed that they asked questions on the levels of
remember, understand and mainly on apply in “Data Processing” learning domain but did not include questions

on the levels of analyze, evaluate and create.

The distributions of questions that the teachers of third grade ask in mathematics lesson according to the

learning domains in the cognitive process dimension of revised Bloom’s taxonomy were given in Table 4.

Table 4. The Distributions of Questions That the Teachers of Third Grade Ask in Mathematics Lesson According

to the Learning Domains in the Cognitive Process Dimension of revised Bloom’s Taxonomy

Learning Domain  Dimensions f Sample Questions
Numbers and Remember 10 “How do you check the division operation?” S5
Operations “When do you perform multiplication?” S6

“What do dividend, divider and quotient mean?” S5

Understand -

Apply 83 "If the divider is 7, the quotient is 11 and the remainder is 2
in a division operation, which number the dividend would
be?" S5
"What is = of 30?” 56
“Teacher writes the numbers on the board.) Which of the
numbers can be rounded up to 80; 77, 74, 86, 85, 88? S5
"What is the addition of numbers that were not given in the
92 O+ 3006 =077
operation?” S6

Analyze -

Evaluate -

Create -
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Geometry Remember 12 “What is the object which consists of squares in each of its
faces?” S5

"What are the flat surfaces that extend unlimited to every
direction are called?" S6

“How many surfaces does a triangular prism have?” S5

"How should a surface be if it is plane?" S6

Understand 4 “Give examples about cylinder in daily life.” S5
"What is the difference between a square and quadratic
area?" S6

Apply 11 “Draw a half-line, a straight line and a line segment in your

notebooks.” S5

“(Teacher draws a square, a circle and a triangle.) Can you
show the symmetries of the objects on the board?” S6
“(Teacher hands out triangles, squares and circles to the
students that he/she prepared with construction paper.) Can
you create a pattern by using triangle, square and circle?” S5

Analyze -
Evaluate -
Create -
Measurement Remember 4 “How many 50 kr there are in 1 TL?” S5
“What is a meter? What is a centimeter?” S6
“How do we measure liquids?” S5
Understand 3 “Can you give examples on the types of clocks? S5
"What would have changed if we hadn't had clocks in our
lives?" S5
Apply 12 “I have 100 TL. | bought shoes with 70 TL, how many TL
remained?” S5
“How much would a student spend in a week if he/she
spends 2 TL a day?” S6
“(Teacher draws statements on the board.) 250 gr = .... kg;
S5kg 500¢ ...... g’ S5
Analyze -
Evaluate -
Create -
Total 139

When Table 4 is examined, it was observed that in mathematics lessons, the primary teachers of third grade
asked questions on the “Numbers and Operations” learning domain, mainly on the level of apply and then
remember in the cognitive process dimension of revised Bloom’s taxonomy and in addition to this they did not
include questions on the levels of understand, analyze, evaluate and create. It was observed that they asked
questions in “Geometry” learning domain on the levels of understand and apply but did not include questions
on the levels of analyze, evaluate and create. It was observed that they asked questions in “Measurement”
learning domain on the levels of remember and apply but did not include questions on the levels of

understand, analyze, evaluate and create.

The distributions of questions that the teachers of fourth grade ask in mathematics lesson according to the

learning domains in the cognitive process dimension of revised Bloom’s taxonomy were given in Table 5.
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Table 5. The Distributions of Questions That the Teachers of Fourth Grade Ask in Mathematics Lesson

According to the Learning Domains in the Cognitive Process Dimension of revised Bloom’s Taxonomy

Learning Domain  Dimensions f Sample Questions
Numbers and Remember 3 “How many numerical digits there are?” S7
Operations “What do dividend, divider and quotient mean?” S8
Understand 6 Compare the fractions; %, %, 2.” S8
“Show the g fraction in the numerical axis." S7
Apply 30 “If the dividend is 56 and the divider is 4 in a division operation,
what is the result?” S7
”2 of the eggs in a basket is 15. How many eggs there are in the
basket?” S8
Analyze -
Evaluate -
Create -
Geometry Remember 31 "What is a 90-degree angle called?" S7
“What is the degree of a straight angle?” S8
Understand 6 “How many different geometric shapes are used when creating
a square prism?” S7
“Which geometric shapes do we obtain by using cylinder?” S8
Apply 31 “(Teacher draws symmetrical and non-symmetrical objects on
the board.) Can you draw the lines of symmetry of the objects
on the board?” S7
“(Teacher draws a rectangle and a square on the board.) Can
you show the diagonals of these?” S8
Analyze -
Evaluate -
Create -
Measurement Remember 8 “How many hours there are in a day?” S7
“How is the circumference of a square calculated?” S8
“What does half a kilogram mean?” S7
Understand 3 “Why do the hours are important in daily life?” S7
“Where does the millimeter is used in daily life?” S8
Apply 6 “Merve studies 4 hours a day. She watches television for 10
minutes in her hourly breaks. How many seconds does Merve
watch television in a day?” S7
“(By indicating the clock on the wall) What time it is right now?”
S8
“How many seconds are there in 2 hours?” S7
“(Teacher writes statements on the board.) 2 I= ..... ml; 5 I=....
ml” S8
How many meters is the side of a square which has a
circumference of 40m?” S7
Analyze -
Evaluate -
Create -
Total 124

When Table 5 is examined, it was observed that in mathematics lessons, the primary teachers of fourth grade

asked questions on the “Numbers and Operations” learning domain, mainly on the level of apply and then
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remember and understand in the cognitive process dimension of revised Bloom’s taxonomy and in addition to
this they did not include questions on the levels of analyze, evaluate and create. It was observed that they
asked questions in “Geometry” learning domain on the levels of remember, understand and apply but did not
include questions on the levels of analyze, evaluate and create. It was observed that they asked questions in
“Measurement” learning domain on the levels of remember, understand and apply but did not include on the

levels of analyze, evaluate and create.
CONCLUSION and DISCUSSION

In this research, the questions of primary teachers that they ask in mathematics lessons were examined
according to the cognitive process dimension of revised Bloom’s taxonomy. It was determined in the research
that, in mathematics lessons, primary teachers mainly asked questions on the levels of remember, understand
and apply. According to this finding which was obtained within the scope of the research, it was concluded that
the primary teachers did not ask questions that improve the high-level thinking skills of students in
mathematics lessons and mainly asked questions which bring memorizing and operational information to the
forefront. When the literature is examined, similar results were obtained in several studies (Boaler & Brodie,
2004; Ellis, 1993; Gall, 1970; Kawanaka & Stigler, 1999; Kosko, 2016; Moyer-Packenham & Milewicz, 2002;
Nystrand, 1997; Sigel & Kelley, 1986; Zohar, Dgani & Vaaknin, 2001). Martino & Maher (1999) state that it is
necessary to provide for students to understand mathematics meaningfully and thoroughly by providing
discussion environments with including mathematical language in the learning-teaching process. Therefore, the
classroom environment in which there is a mathematical discussion would be provided and students would be
assisted to learn mathematics on a conceptual level by including "good" questions which support the

development of high-level thinking skills of students in the learning-teaching process.

Another case which was discussed in the study is the examination of questions that the primary teachers ask
according to the grades and learning domains in accordance with the cognitive process dimension of revised
Bloom’s taxonomy. Within this context, it was determined that primary teachers of 1% grade asked questions
on the levels of remember and apply in “Numbers and Operations” learning domain and asked questions on
the levels of remember, understand and apply in “Geometry” learning domain. It was determined that primary
teachers of 2" grade asked questions on the levels of remember, understand and apply in “Numbers and
Operations”, “Geometry” and “Data Processing” learning domains and asked questions on the level of apply in
“Measurement” learning domain. It was determined that primary teachers of 3™ grade asked questions on the
levels of remember and apply in “Numbers and Operations” learning domain and asked questions on the levels
of remember, understand and apply in “Geometry” and “Measurement” learning domains. It was determined
that primary teachers of 4" grade asked questions on the levels of remember, understand and apply in
“Numbers and Operations”, “Geometry” and “Measurement” learning domains. Within the scope of the
research, it was observed that the questions primary teachers ask in mathematics lessons according to grades
were on the levels of remember, understand and apply. It was observed that mathematical skills which were
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included in the general purposes of mathematics lesson curriculum were designed within the framework of
acquiring and developing these skills in students and making them use these skills efficiently while considering
their grades. Communication in mathematics, mathematical reasoning, estimating, mental computation,
number sense, associating, problem-solving are defined as important skills (MNE, 2018). According to Olkun &
Toluk-Ugar (2012), it is necessary to ask effective questions to students in mathematics teaching by primary
teachers in order for students to acquire these skills. Similarly, Ellis (1993) and Gall (1970) state that teachers
should include questions on every level in mathematics lessons and this situation would provide the

opportunity for students to think on mathematical concepts, skills and values.

In the results of the research, it was determined that primary teachers mainly ask questions on the level of
apply in mathematics lessons and the questions on this level are generally problem-solving questions. Including
questions in education such as “How did you solve this problem? Is there anybody who solved this problem
with other solutions? Why did you solve it as such?” by primary teachers in the acquisition of problem-solving
and reasoning skills, would provide the opportunity for students to state their opinions, understand
conceptually and deepening their opinions (Olkun & Toluk-Ugar, 2012). When the questions that primary
teachers ask in mathematics lesson on the level of apply are examined, it was observed that this level is
ignored, and primary teachers mainly asked questions aimed at explaining only the result of the problem by the
students. When the “sample questions” which were included on the bases of each grade and learning domain
are examined in the findings of the research, it was observed that on the level of apply, teachers asked
questions which enable students to perform only four operations instead of complex problems which are about

real life, prompt them to think and have multiple solutions.

In the research, it can be observed that primary teachers asked questions on the levels of remember and apply
in “Numbers and Operations” and “Geometry” learning domains in each grade. It can be observed that they
included fewer questions on the level of understand which provide students to state their opinions. Anderson
& Kratwohl (2001) state that students can perform activities which prompt their thinking processes such as
interpreting, summarizing, comparing, explaining and inferring with activities aimed at the level of understand.
Therefore, it is important to include questions on the level of understand in the learning-teaching process in

order for them to think, interpret and state their opinions about a mathematical concept that they learned.

Not being able to describe the questions that primary teachers ask in “Data Processing” learning domain can be
stated as the limitation of the research. During the observations that was conducted on the primary teachers in
the study group, it was observed that primary teachers of 1% grade concentrate on reading-writing activities
and teachers in 3™ and 4™ grade overlook these acquisitions since these learning domains coincide with the
end of the semester and they generally give the activities in course books on these learning domains as
homework to students. Whereas, “Data Processing” is an important subject which develops the abilities of
students in creating data, reading and interpreting and therefore conceptual learning and problem-solving
through tables, graphics and schemes which provide the opportunity for students to represent the data with
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various ways (MNE, 2018). In addition to this, Hacisalihoglu-Karadeniz (2016) stated that students in various
grades experience difficulties in creating and interpreting graphics. Celik & Saglam-Arslan (2012) state that the
main reason for this situation originates from the fact that teachers do not design the learning-teaching

process effectively and have a limited amount of knowledge on the subjects.

One of the important features that teachers should possess within the context of understanding the student
knowledge is that they should include well-structured questions in learning-teaching process in order to
support their cognitive development by monitoring the development of students’ thinking processes step by
step (Martino & Maher, 1999). Effective and proper question asking activities which support the development
of students’ thinking processes are extremely important for students to develop mathematical concepts and
ideas (Perry, Vanderstoep & Yu, 1993). Shulman (1986) states that the knowledge of teachers in a subject has
an effective role for them to organize a learning-teaching environment. Stein, Baxter & Leinhardt (1990) state
that teachers who have limited knowledge perform rule-based teaching, benefit from inappropriate or
insufficient examples, comparisons or teaching materials and do not establish a meaningful communication
with students in classroom and teachers who have sufficient knowledge support students to learn meaningfully
through discussion environments by including appropriate examples and teaching materials in education and
by establishing a conceptual connection with the subject. Therefore, an efficient learning-teaching
environment would be provided if the teachers have sufficient knowledge on mathematical subject and
students would be able to state their opinions, share their ideas and develop new ideas and model in this
process. Accordingly, with today's curricula which are developed on the basis of structuralist approach, it would
be provided for students to actualize purposes such as having mathematical literacy, comprehending and
developing mathematical concepts, becoming individuals who are problem-solvers, research and question and

developing high-level thinking abilities.

Elementary school is a period in which the knowledge, ability, value and attitudes of students are formed and
developed about many subjects. At this point, subject knowledge, pedagogical content knowledge and general
pedagogical knowledge of primary teachers have crucial importance. Primary teachers' sufficient knowledge
would support their development of professional competence efficiently and provide students to develop
positive attitudes towards the subjects and increase their motivations. Specific to mathematics lesson, having
sufficient knowledge by the primary teachers would support students to learn mathematics conceptually and
provide them to think mathematically. Therefore, the more primary teachers include open-ended questions
which are aimed at conceptual knowledge and problem-solving strategies and aim to develop the high-level
thinking abilities of students in the learning-teaching process, the more students would be able to structure

mathematical concepts meaningfully.

RECOMMENDATIONS

Based on the obtained findings from this research, certain suggestions were developed:
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e  Primary teachers should include more activities that are suitable to the levels of analyze, evaluate and
create which provide students to access all sorts of information and develop their high-level thinking
skills in mathematics lessons.

e It should be provided for primary teachers to develop their professional competencies on
understanding the student knowledge and ability to ask questions in mathematics lessons within the
context of teaching strategies knowledge.

e This research is limited with the primary teachers who are working in Aydin province. Similar studies
can be conducted with different samples and research results can be discussed together.

e In this research, the questions that primary teachers ask in a mathematics lesson were examined.
Studies in which the questions that students ask are examined with the questions that primary
teachers ask in mathematics lessons can be conducted.

e In this research, the questions that primary teachers ask in mathematics lessons are described. In the
following studies, design research and experimental research which reveal the efficiency of curricula

that are aimed to develop the question asking abilities of primary teachers can be conducted.
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ILKOKUL MATEMATIK DERSLERINDE SORULAN OGRETMEN SORULARININ
YENILENEN BLOOM TAKSONOMISINE GORE ANALIzi

0z

Bu arastirmada, sinif 6gretmenlerinin matematik derslerinde sorduklari sorularin Yenilenen
Bloom Taksonomisine gore analiz edilmesi amaglanmistir. Durum galismasina gore desenlenen bu
arastirmada, tipik durum érnekleme yéntemine gore belirlenen ilkokulun her sinif diizeyinde 2 ve
toplamda 8 sinif 6gretmeni arastirmanin galisma grubunu olusturmaktadir. Arastirma kapsaminda
2017-2018 egitim-6gretim 130 matematik dersi izlenmis ve sinif 6gretmenlerinin matematik
derslerinde sorduklari 732 soru yapilandiriimamis gézlem formu ve ses kaydi kullanilarak kayit
altina alinmistir. Arastirma bulgularinin analizi sonucunda, sinif 6gretmenlerinin matematik
derslerinde sorduklari sorularin daha ¢ok hatirlama, anlama ve uygulama dlzeyinde oldugu
belirlenmistir. Bu bulgular kapsaminda sinif 6gretmenlerinin matematik derslerinde 6grencilerin
Ust diizey duslinme becerilerini gelistiren tlirden sorulara yer vermedikleri; daha ¢ok ezber bilgi
ve islemsel bilgiyi 6n plana g¢ikaran tiirden sorular sorduklari sonucuna ulagiimistir. Arastirma
sonuglar dogrultusunda, sinif 6gretmenlerinin 6grencileri anlama bilgileri ve 6gretim stratejileri
bilgisi baglaminda matematik derslerinde soru sorma becerilerine yonelik pedagojik yeterliklerini
gelistirmelerine yonelik 6neriler sunulmustur.

Anahtar Kelimeler: Matematik dersi, soru sorma becerisi, 6gretmen bilgisi, yenilenen Bloom
taksonomisi, mesleki yeterlik.
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GiRIS

Bilginin yapilandirilmasinin 6n plana ¢iktigl glinUmuz egitim programlarinda, 6grencilerin elestirel disinme,
karar verme, problem ¢6zme, yaratici diisinme gibi Ust dizey digiinme becerilerinin gelisimi temele
alinmaktadir. Bu nedenle, 6gretmenlerin, sinif i¢i uygulamalarda bu becerilerinin gelisimini desteklemeleri
gereklidir. Ogrencilerin diisiinme siireglerinin gelisiminde, 6gretmenlerin sorduklar sorular oldukga dnemlidir.
Ogrenme-dgretme sirecinde soru sorma, ogretmenler tarafindan en c¢ok kullanilan 6gretim aracidir
(Wassermann, 1991). Soru sorma, 6gretmenlerin 6zellikle 6grencileri 6grenmeye glidiilemek igin kullandiklari
en temel yoldur (Gall, 1970). Ornstein (1988) etkili 6gretimin gerceklesmesi icin etkili sorularin sorulmasinin
dnemli oldugunu vurgulamaktadir. Ogrencilerin sinifin sosyal ortamina katliminin saglanmasi, diistinmeyi
O6grenmeleri ve bagimsiz 6grenmeleri igin soru sorma etkili bir 6gretim aracidir (Ramsey, Gabbard, Clawson, Lee
ve Henson, 1990). Ogrencilerin neyi, ne kadar bildiginin ortaya konulmasinin yani sira soru sorma araciligiyla,
ogrencilerin konu alani ile ilgili sahip oldugu kavram yanilgilarinin ortaya konulmasi, dnceki bilgileri ile yeni
bilgilerini iliskilendirerek bilginin derinligine 6grenilmesi, bilginin nasil anlamlandirildiginin ve yapilandirildiginin
ortaya konulmasi saglanir. Bu noktada, 6grencilerin belirtilen 6grenme siirecinden ge¢mesi icin 6gretmenlerin
dgretim sirasinda uygun ve iyi yapilandirilmis sorular sormalari nemlidir. “iyi” sorular olarak tanimlanan uygun
ve iyi yapilandirilmis sorular, 6grencileri disiinmeye, yaratmaya, bagimsiz hareket etmeye ve arastirma
yapmaya tesvik etmek igin sorulan sorular olarak ifade edilmektedir (Jancafik, Jancafikova ve Novotna, 2013).
iyi bir soru, hatirlamay! saglayan ve tek dogru cevabi olan sorulardan farkli olarak, égrencilerin problemi
yorumlamalari, problemle ilgili veri toplamalari, olasi ¢dziim yollari belirlemeleri ve olasiliklari degerlendirerek
sonuca varmalarini saglayacak nitelikte olmaldir (Rocard, Csermely, Jorde, Lenzen, Walberg-Henriksson ve

Hemmo, 2007).

Yapilan arastirmalarda 6gretimde sorulan sorularin pek ¢ogunun ezberden sdylemeyi ve 6gretim materyalini
hatirlamayi gerektiren daha alt diizeyde sorular oldugu belirtiimektedir (Akbulut, 1999; Barden, 1995; Ramsey,
Gabbard, Clawson, Lee ve Henson, 1990; Boaler ve Brodie, 2004; Yilmaz ve Gazel, 2017; Zohar, Degani ve
Vaaknin, 2001). Shulman’a (1986) gore iyi soru sormak bilissel olarak caba gosterilmesi gereken ve 6nemli
derecede pedagojik alan bilgisi gerektiren bir durumdur. Bu noktada soru sormanin 6zellikle pedagojik alan
bilgisi bilesenlerinden &grenciyi anlama bilgisi ile iliskili oldugu séylenebilir. Ogrenciyi anlama bilgisi, 6gretmenin
icerigi sunarken 6grencilerin icerige ait 6n bilgilerini bilmesi, 6grenciler tarafindan neyin kolay ya da zor olarak
ogrenileceginin tahmin edilmesi olarak ifade edilmektedir (Shulman, 1987). Dolayisiyla 6gretimde birden fazla
¢6zUm yolu olan ve 6grencileri yeni fikirler Giretmeye ve anlamli 6grenmeye tesvik eden acik uglu sorularin etkili
olarak kullanilmasi, 0Ogretmen tarafindan 6grencilerin nasil dilslindGglinin  ve kavramlari nasil

anlamlandirdiginin belirlenmesi agisindan énemlidir.

Uygun ve iyi yapilandirilmis sorular, matematik 6gretiminin 6nemli bir pargasi olarak goriilmektedir. Soru
sorma, Ogrencilerin matematigi derinlemesine 68renmelerine ve matematiksel kavramlari/fikirleri
yapilandirmalarina olanak saglayan glicli bir arac olarak belirtiimektedir (Martino ve Maher, 1999).
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Ogrencilerin 6nceki bilgileriyle uyumlu, acik uglu, karmasik, 6zgiin, Gizerinde diisiiniilmesi gereken, birden fazla
¢6zUm yolu olan, 6grencilerin tartismalarina olanak saglayan sorularin 6grenme ortaminda yer almasi sinif
eylemleri ve etkilesimlerinin artmasina olanak tanimaktadir. Bu durum etkili olarak kullanildiginda 6grencilerin
matematiksel olarak nasil distndikleri ve matematiksel kavramlarla ilgili bilgileri 6gretmen tarafindan
kolaylikla belirlenebilecektir (Ball, 1991; Moyer-Packenham ve Milewicz, 2002). Ogrencilerin matematiksel
distinme siireglerini ve bilgilerini belirlemede, 6gretmenlerin sinif igi tartismalar olusturabilecek matematik

etkinliklerini planlamasi ve gelistirmesi 6nemli bir etmendir.

Matematik etkinliklerinin yapisi kavramsal degisimi destekler nitelikte olmalidir. Matematik 6gretiminde verilen
bir gorev, 6grencilerin matematiksel fikirlerle ilgili dnceki bilgilerini gdzden gegirerek ve agiklayarak, kavramlari
yeniden kesfetmelerine olanak tanimalidir. Ayni zamanda bu gorev, yapilandiriimamis 6zellikte, 6grencilerin
disinmelerine olanak taniyacak sekilde tasarlanmali ve 6grencilerin matematiksel fikir ve temsilleri zihinsel
semalarinda gligli bir sekilde yapilandirmalarini saglayacak 6zellikte olmalidir (Martino ve Maher, 1999).
Ogrencilere verilen matematiksel gérevin ya da etkinligin bu &zelliklere sahip olmasi igin iyi bir planlama
yapilmasi ve sinif ici tartisma ortamlarinin yaratiimasi oldukg¢a 6nemlidir. Etkili tartisma ortaminin yaratilmasi,
matematiksel sOylemin olusturulmasi, 0Ogrencilerin matematiksel kavramlarin anlamlandirmasi ile
O6gretmenlerin soru sorma stratejileri arasinda gliglu bir iliski bulunmaktadir (Franke, Webb, Chan, Battey, Ing,
Freund ve De, 2009; Kazemi ve Stipek, 2001; Kosko, 2016). Ogretmenler égrenmenin gdzden gegirilmesi ve
kontrol edilmesi, diisiinme siirecglerinin derinlemesine incelenmesi, problemin olusturulmasi, alternatif ¢6zim
yollarinin arastirilmasi, 6grencilerin daha 6énceden bilmedikleri konular, kavramlar ve degerler lzerine elestirel
ve yansitici dislinmelerine olanak saglanmasi icin soru sorma stratejilerini kullanirlar (Taba, Levine ve Elzey,
1964; Akt. Ellis, 1993). Bu nedenle 6grenme siirecinde 6gretmenin sordugu her tirde soru 6nem tasimaktadir.
Ogretmenlerin bu noktada, bir dersin dgretim amaclarini siniflandirmasi, dgrencilerinin 6grenme durumlarini

analiz etmesi ve uygun soru tiirlerini planlamasi sureglerine dikkat etmesi gerekmektedir.

Ogretmenlerin 6gretimde yer verdikleri soru tiplerini inceleyen pek ¢ok siniflandirma bulunmaktadir. Bu
siniflamalardan 6zellikle, Bloom taksonomisi arastirmacilar tarafindan temele alinan ve bircok siniflandirmanin
temelini olusturdugu ifade edilen (Ahtee, Juuti, Lavonen ve Suomela, 2011) bir siniflama turtidir. Bloom
taksonomisi, 6gretmenlerin sorduklari sorulara 6grencilerin verdikleri cevaplarin biligsel diizeyinin belirlenmesi
varsayimi Uzerinde durur. Dolayisiyla taksonomi, 6gretmenin herhangi bir dizeyde sordugu sorunun
ogrencilerin disiinme siregleri Gzerinde etkili oldugunu savunur. Bloom’a gére taksonomi; 6grenme amaglari
ile sinif diizeyi, konu alani ve 6grenciler arasindaki baglantinin saglanmasi, egitim programinin dersler ve konu
alanlarina gore temel ozelliklerinin belirlenmesi ve 6grenme amaglari, etkinlikler ve 6lgme degerlendirme
etkinlikleri arasindaki uyumun belirlenmesi sirecglerine yardimci olmaktadir (Krathwohl, 2002). Bloom
taksonomisi bilissel alan boyutunda basitten karmasiga ve somuttan soyuta olarak Bilme/Bilgi, Kavrama,
Uygulama, Analiz, Sentez, Dederlendirme olmak lizere alti kategoriden olusmakta ve kategoriler arasinda

onkosulluk bulunmaktadir. Egitimde son yillarda degisen programlar ve 06grenme-6gretme kuramlari
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dogrultusunda, tek boyutlu olarak olusturulmus Bloom taksonomisi Anderson ve Krathwohl (2001) tarafindan
bilgi ve bilissel sire¢ olmak uzere iki boyutlu olarak dizenlenmistir. Taksonominin Bilgi boyutu olgusal bilgi,
kavramsal bilgi, islemsel bilgi ve Ustbilissel bilgi olmak Uzere dort boyuttan olugmaktadir. Bunun yani sira
taksonominin bilissel stire¢ boyutu ise; Hatirlama, Anlama, Uygulama, Céziimleme, Degerlendirme ve Yaratma
olmak Uzere alti kategoriden olusmaktadir (Krathwohl, 2002). Taksonomide hatirlama diizeyinden yaratma

dizeyine dogru gidildikge daha karmasik bilissel stireglere vurgu yapilmaktadir (Anderson ve Krathwohl, 2001).

Anderson ve Karthwohl (2001) yeniden dlzenlenen taksonomide, hatirlama, anlama ve uygulama
basamaklarinda yer alan bilgilerin ve disinme silreglerine ¢6zimleme, degerlendirme ve yaratma
basamaklarindan yararlanilarak ulasilabilecegini ifade etmektedir. Coziimleme, degerlendirme ve yaratma
basamaklari ile tim bilgi c¢esitlerine ulagilabilir. Bu dogrultuda hazirlanan etkinlikler araciligiyla, 6grenme
kolaylikla transfer edilebilir ve problem ¢6zmede bu durum kritik bir rol Gstlenebilir. Dolayisiyla 6gretmenlerin
genel anlamda 6gretimde yer verecekleri soru tiirleri ve etkinlikler ¢6ziimleme, degerlendirme ve yaratma gibi

daha karmasik olan bilissel siiregleri igcine aldikga, 6grenciler bilgi 6geleri arasinda daha ¢ok baglanti kuracaktir.

Ogrencilerin matematiksel kavramlari anlamli olarak 6grenebilmesi, matematiksel dili tartisma ortaminda
kullanabilmesi, matematiksel sdylem ve normlarin sinif icinde etkin hale gelmesi icin 6gretimde etkili sorulara
yer verilmesi onemlidir. Yapilan arastirmalarda o6gretmenlerin matematik 6grenme-6gretme siirecinde
ortalama bir ders siiresinde 12-20 soru sorduklari ve bu sorularin birgogunun hatirlama ve anlama diizeyinde
olgusal bilgileri iceren tek cevapli sorular olduklari belirtilmektedir (Ellis, 1993; Kawanaka ve Stigler, 1999;
Nystrand, 1997; Zohar, Dgani ve Vaaknin, 2001; Zohar ve Dori, 2003). Ayrica, 6gretmenlerin birgogunun
ogrencilerin soru Uzerinde dislinmelerine olanak tanimadigi; sorunun cevabini ortalama 1,2 saniye bekledikleri
ve bu nedenle 6grencilerin neredeyse %70’inin sorulara kisa cevaplar verdikleri belirtiimektedir (Nystrand,
1997). Bu durumun temel sebebinin egitim programlarinin uygulanmasi (Aizikovitsh-Udi, Clarke ve Star, 2013)
ve Ogretmenlerin konu alan bilgileri ve pedagojik alan bilgilerinin yeterli olup olmamasindan (Ball, 1991;

Shulman, 1987) kaynaklandigi séylenebilir.

Egitim programlari genel anlamda 6gretmenlerin soru sorma becerilerinin gelisimini destekler nitelikte
tasarlanmaktadir. Bu noktada 6nemli olan egitim programlarinda temele alinan 6grenme-6gretme yaklagimlari
ve Ogretim stratejilerini (6zellikle iyi soru sorma becerisi gibi) 6gretmenlerin 6gretimlerine ne kadar dahil
edebildikleri ve ne siklikla bu stratejileri kullandiklaridir (Aizikovitsh-Udi ve Star, 2011). Dolayisiyla
O0gretmenlerin 6grenme-6gretme siirecinde siklikla yer verdikleri sorularin betimlenmesi; egitim programlarinin
icerisinde yer verilen amaglara ulasilmasi ve 6gretmenlerin 6zellikle 6gretim stratejilerinin bilgilerinin ortaya

konulmasi bakimindan 6nemli oldugunu 6n plana ¢ikarmaktadir.

Turkiye'de gelistirilen egitim programlarinda elestirel diisiinebilen, problem ¢6zen, bilgi lireten ve bunu gercek
yasamda kullanabilen bireylerin yetistirilmesi temele alinmaktadir (MEB, 2018). Matematik dersi Ogretim

programi Ozelinde incelendiginde ise, 6gretim programinin 6zel amaglari igerisinde 6grencilerin problem
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¢O0zme, arastirma yapma, Ust diizey diisinme becerilerinin yani sira matematiksel distncelerini agiklamak ve
paylagmak igin matematiksel dili kullanma, matematigi anlamlandirma ve matematige yonelik olumlu tutum
gelistirmeleri temele alinmaktadir (MEB, 2018). Ogrencilerin bu becerilerinin gelismesi, matematik dersine
olumlu tutum gelistirmesi, matematiksel dilin olusmasi onlara disiinmeyi 6gretmek ile mimkin olacaktir.
Dislinmeyi 6gretmenin en etkili yollarindan biri de 6gretmenlerin sorduklari sorulardir. Bu dogrultuda, yukarida
bahsedilen daha karmasik olan biligsel siireglere yonlendiren sorularin 6grenme-6gretme sireglerinde yer
verilmesi ile 6grencilerin distinmeyi 6grenmeleri ve matematik dersi O0gretim programinda yer alan bu
becerileri kazanmasi saglanabilecektir. Matematiksel bir dilin olusmasi ve sinifta matematiksel séylemin
gelismesi matematik derslerinde sinif tartismasina olanak tanindiginda olusabilecektir. Ogrenme-dgretme
ortaminda 6gretmenlerin yer verdikleri distindiren, birden ¢ok ¢6ziim yolu olan, agik uglu ve gergek yasam
durumlarini iceren soru tirleri 6grencilerin basarilarini artirmakta ve etkili soru soran ve distinen bireylerin
yetistiriimesine olanak saglamaktadir (Belcastro, 2017). Yapilan arastirmalarda da bu durumun 6gretmenlerin
sahip olduklari konu alan bilgisi ve pedagojik alan bilgisinden kaynaklandig; bir 6gretmenin konu alan bilgisi ve
pedagojik alan bilgisi ne kadar ylksek olursa, 6gretimde bir o kadar etkili ve “iyi” sorular sordugu (Hill, Schilling
ve Ball, 2004; Hill, Rowan ve Ball, 2005) ve 6grencilerin de matematigi anlamh olarak 6grendikleri (Kazemi ve
Stipek, 2001) belirtilmektedir. Dolayisiyla 6gretmenlerin  matematik derslerinde sorduklari sorularin
betimlenmesi araciligiyla 6gretim programinda yer verilen becerilerin 6grenciler tarafindan nasil kazanildiginin
ortaya konulmasi, 6grencilerin diisinmeyi 6grenmelerinin saglanmasi, matematiksel dile sinif ortaminda ne
kadar yer verildiginin ortaya konulmasi ve 6zellikle 6grencilerin matematigi nasil 6grendiginin ortaya konulmasi

bakimindan 6nemlidir.

ilgili alanyazin incelendiginde, &gretmenlerin 6grenme - &gretme siirecinde sorduklari sorularin incelendigi
bircok arastirmanin (Aizikovitsh-Udi, Clarke ve Star, 2013; Akpinar, 2003; Akpinar ve Ergin, 2004; Akyol, 2001;
Ayvaci ve Sahin, 2009; Ayvaci ve Tirkdogan, 2010; Baysen, 2006; Bektas ve Sahin, 2007; Cintas ve Yildiz, 2015;
Colak ve Demircioglu, 2010; Ellis, 1993; Erdogan, 2017; Goger, 2011; Goger, 2016; Kavruk ve Cecen, 2013;
Kawanaka ve Stigler, 1999; Kili¢c ve Erkus, 2015; Martino ve Maher, 1999; Nystrand, 1997; Tanik ve Saracoglu,
2011; Sahin ve Kulm, 2008; Sigel ve Kalley, 1986; Sanl ve Pinar, 2017; Yilmaz ve Gazel, 2017) oldugu
gorilmektedir. Bu arastirmalardan ulusal alanda 6gretmenlerin ve 6gretmen adaylarin sorduklari sorularin
sistematik analizinin inceleyen Calik ve Aksu (2018) tarafindan yapilan arastirmada arastirmalarin pek ¢cogunun
fen bilimleri, Tlrkge ve sosyal bilimler alaninda oldugu; matematik alaninda sinirli sayida arastirmaya yer
verildigi; Bloom’un yenilenen taksonomisine gére O6gretmenlerin sorduklari sorularin analizini yapan sinirli
sayida arastirma (Ayvaci ve Turkdogan, 2010; Cintas ve Yildiz, 2015; Erdogan, 2017; Tanik ve Saracoglu, 2011;
Sanli ve Pinar, 2017) oldugu belirtilmektedir. Ayrica ulusal alanyazinda, sinif 6gretmenlerinin 6grenme-6gretme
sirecinde sorduklari sorulari genel olarak inceleyen arastirmalarin yer aldigi (Baysen, 2006; Kilig ve Erkus,
2015); fakat matematik dersi Ozelinde sorulan sorularin incelendigi herhangi bir c¢alismanin olmadigi
gorlilmustir. Uluslararasi alan yazinda ise 6gretmenlerin ve 6gretmen adaylarinin matematik derslerinde

sorduklari sorulari inceleyen arastirmalarin yer aldigi gérilmektedir (Boaler ve Brodie, 2004; Ellis, 1993; Gall,
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1970; Kawanaka ve Stigler, 1999; Kosko, 2016; Moyer-Packenham ve Milewicz, 2002; Nystrand, 1997; Sahin ve
Kulm, 2008; Zohar, Degani ve Vaaknin, 2001). Bu arastirmalarin ¢ogunda 6gretmenlerin sorduklari sorulari
O0gretmenlerin profesyonel gelisimi kapsaminda incelendigi; bazi arastirmalarda ise, 6gretmenlerin sorduklari
sorularin 6grencilerin soru olusturma becerilerine etkilerinin (Belcastro, 2017) ve 6grencilerin diisinme
sireglerine etkilerinin (Franke, Webb, Chan, Battey, Ing, Freund ve De, 2009; Martino ve Maher, 1999)
incelendigi belirlenmistir. Dolayisiyla uluslararasi alan yazin incelendiginde de, sinif 6gretmenlerinin matematik
dersinde sorduklari sorularin belirlenmesi amaciyla uzun sireli gozlemlere dayal arastirmalarin yer almadigi

gorilmektedir.
Arastirmanin Amaci

Bu arastirmada 2017-2018 egitim-0gretim yilinda sinif 6gretmenlerinin matematik derslerinde sorduklari
sorularin yenilenen Bloom’un taksonomisinin bilissel boyutuna gore incelenmesi amaclanmaktadir. Bu

dogrultuda asagidaki alt problemlere yer verilmistir:

1. Sinif 6gretmenlerinin matematik derslerinde sorduklari sorularin yenilenen Bloom taksonomisinin

bilissel stire¢ boyutuna gore dagilimlari nasildir?

2. Sinif 6gretmenlerinin matematik derslerinde sorduklari sorularin sinif diizeyleri ve 6grenme alanlarina

gore yenilenen Bloom taksonomisinin biligsel siire¢ boyutuna gore dagilimlari nasildir?

YONTEM

Arastirma Modeli

Bu arastirmada nitel arastirma desenlerinden durum galismasi deseni kullanilmistir. Tek bir durumu veya az
sayidaki durumu yakinda ve derinlemesine analiz etmek ve bir olguyu kendi yagami icerisinde 6zellikle olgu ve
baglam arasindaki sinirlar belirgin olmadigi ve birden fazla veri kaynaginin var oldugu durumlari sorgulamak igin
kullanilan bir arastirma desenidir (Yildirrm ve Simsek, 2016; Yin, 2017). Durum c¢alismasinda zengin
betimlemeler ve agiklamalara yer verilebilmesi, gercek yasam baglaminda bir olgunun ¢alisiilmasi ve bir
degerlendirme yapilmasi hususlari arastirma yontemi olarak durum g¢alismasinin secilmesine kaynaklik
gostermektedir (Yin, 2017). Dolayisiyla bu arastirmada da sinif 6gretmenlerinin sorduklari sorularin yenilenen
Bloom taksonomisi bilissel sire¢ boyutuna gore kendi siniflarinda yapilan uzun sireli gézlemlerle betimlenmis,
aciklanmis ve bu dogrultuda bir degerlendirme yapilmasi amaglandigi igin durum ¢alismasi ile desenlenmistir.

Ayrica bu ¢calisma, arastirma ve yayin etigi kurallarina uygun olarak yiritilmustdr.

Calisma Grubu

Arastirma kapsaminda sinif 6gretmenlerinin matematik derslerinde sorduklari sorularin siniflandiriimasinin
yapilabilmesi i¢in uygulamanin yapildigi durumlar arasindan birkag tanesi belirlenerek bunlari ¢alismak, belli
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baslh soru tirlerini ortaya koymak amaciyla arastirmanin calisma grubu belirlenirken, amacgh o6rnekleme
yontemlerinden tipik durum 6rneklemesi temele alinmistir. Bu dogrultuda arastirmanin ¢alisma grubunu 2017-
2018 egitim Ogretim yilinda Aydin ilinde gérev yapmakta olan 2’si 1.sinif; 2’si 2.sinif; 2’si 3.sinif ve 2’si 4.sinif
okutmakta olan 8 sinif 6gretmeni olusturmaktadir. Calisma grubunu olusturan 6gretmenlerin 5’i kadin, 3'G

erkek olup; 6gretmenlerin 4’ 16-20 yil; 4’G ise 21 yil ve Gisti mesleki kideme sahiptir.

Veri Toplanmasi ve Analizi

Arastirmada verilerin toplanmasi slrecinde, oncelikle arastirmaya katilacak sinif 6gretmenleri ile ¢alismanin
yurattlmesi igin gerekli izinler alinmistir. Daha sonra, ¢alisma grubunu olusturan sinif 6gretmenleri ile 2017-
2018 egitim-6gretim yilinin basinda arastirmanin yirutiilecegi matematik derslerine iliskin gin ve saatler
belirlenmistir. Bu dersler belirlenirken matematik dersi 6gretim programinda yer alan tim 6grenme alanlari ve
bu 6grenme alanlarindaki konularini gézlemleyebilmek adina her 6gretmenin her hafta bir matematik dersinin

gozlemlenmesi dikkate alinmistir.

Arastirmada, 6gretmenlerin sorduklari sorularin belirlenmesi ve kayit altina alinmasi amaciyla arastirmacilar
tarafindan gelistirilen gozlem formu kullanilmistir. Gézlem formunun bashk béliminde goézlemlenen her
matematik dersinin 6grenme alanini ve konu alanlarini kaydetmek icin bir alan olusturulmustur. Ardindan
Creswell (2017) tarafindan onerildigi gibi sinif 6gretmenleri tarafindan sorulan sorular kaydetmek igin

betimleyici notlar ve arastirmacilarin deneyimlerinin yer aldig1 yansitici notlar seklinde iki siituna ayrilmistir.

Arastirmacilar, ¢alisma grubunu olusturan sinif 6gretmenleri ile 2017-2018 egitim-6gretim yilinin tamaminda
katimci gozlemci olarak sinif ortaminda yer almig ve sinif 6§retmenlerinin matematik derslerinde sorduklari
sorularin tamamini bu gozlem formuna kaydetmistir. Arastirmada veri g¢esitlemesinin saglanmasi ve ayni
zamanda veri kaybinin aza indirilmesi icin sinif 6gretmenlerinden gerekli izinler alinarak gézlem yapilan ders ses

kaydina alinmistir.

Arastirma kapsaminda 2017-2018 egitim-6gretim yilinda ¢alisma grubunu olusturan 8 sinif 6gretmeni iki donem
boyunca gozlemlenmistir. Gozlem kayitlari incelendiginde, toplam 130 matematik dersi izlenmis ve 732 soru

degerlendirmeye alinmistir. Sorularin sinif diizeylerine gére dagilimlar Sekil 1'de verilmistir.

m1. sinif m2sinif 3.sinif m4.sinif

17%

19%

Sekil 1. Matematik Derslerinde incelenen Sorularin Sinif Diizeylerine Gére Dagilimlari
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Matematik derslerinde sorulan sorularin sinif diizeylerine gére dagilimlari incelendiginde, 1. sinif diizeyinde 228
(%31), 2. sinif duzeyinde 241 (%33), 3. sinif dlzeyinde 139 (%19) ve 4.sinif dizeyinde 124 (%17) soru

incelenmistir.

Arastirmada elde edilen veriler betimsel analiz ile analiz edilmistir. Analiz 6ncesinde yapilandiriimamis gézlem
formu ve ses kayitlari MS Word programinda transkript edilmistir. Betimsel analiz yapilirken daha 6nceden
belirlenmis kavramlara gore yapilan kodlama (Yildirrm & Simsek, 2016) temele alinmistir. Bu dogrultuda sinif
ogretmenlerin sorduklari sorulari iceren metinler dncelikle sinif diizeylerine, sonra 6grenme alanlarina gére
ayrilmistir. Daha sonra 6gretmenlerin sorduklari sorular yenilenen Bloom taksonomisi bilissel slire¢ boyutu
siniflandiriimasi g6z 6nline alinarak arastirmacilar tarafindan 6nce bireysel olarak siniflandirilmistir. Daha sonra
arastirmacilar bir araya gelerek sorularin siniflandirilma islemi birlikte tekrar gézden gegirilmis ve son hali

verilmistir.

Nitel arastirmalarda gecerligi saglamak amaciyla verilerin ayrintili olarak rapor edilmesi, arastirma sonuglarina
nasil ulasildiginin agiklanmasi, veri gesitliliginin saglanmasi, verilerden alintilar yapilmasi énemlidir (Creswell,
2014; Yildinnm ve Simsek, 2016). Bu dogrultuda arastirmada gézlem formu ve ses kaydi kullanilarak veri gesitliligi
saglanmis, verilerden elde edilen bulgular ayrintili olarak rapor edilmis ve sinif 6gretmenlerinin sorduklari

sorularin alintilarina yer verilmistir.

Arastirmada giivenirligin saglanmasi amaciyla arastirmada elde edilen veriler matematik egitimi ve sinif
o6gretmenligi alaninda uzman bir 6gretim Uyesine daha verilerek bagimsiz kodlama yapilmasi saglanmistir.
Ardindan arastirmacilar ve uzmanin yapmis oldugu siniflandirmalar karsilastirilmis bu siregte (Glvenirlik=
[Goris Birligi/ (Gorus Birligi + Gorus Ayrihigi)] x 100) formula araciligiyla (Miles ve Huberman, 1994) giivenirlik

katsayisi %92 olarak hesaplanmistir.

Arastirmada gecerlik ve glvenirligin saglanmasi amaciyla inandiricilik, uzun sireli etkilesim, veri cesitleme,
uzman incelemesi, aktarilabilirlik, teyit edilebilirlik gibi gegerligi ve guvenirligi saglamak amaciyla kullanilan
stratejilere yer verilmistir. Arastirma kapsaminda yapilan uzun sireli etkilesimler, derinlik odakli veri toplama,
veri cesitlemesi, uzman incelemesi ile inandiricihgin; ¢alisma grubunun belirlenmesinde amagli 6rnekleme
yontemine yer verilmesi ve ayrintili betimlemelere yer verilmesi ile aktarilabilirligin; arastirmadan elde edilen
ham verilerin siniflandiriimasinda uzman goérisinin alinmasi ile teyit edilebilirligin saglanmasina 6zen

gosterilmistir.
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BULGULAR

Sinif Ogretmenlerinin Matematik Derslerinde Sorduklan Sorularin Yenilenen Bloom Taksonomisinin Biligsel

Siire¢ Boyutuna Gore Dagilimlan

Arastirma kapsaminda o6ncelikle sinif 6gretmelerinin matematik derslerinde sorduklari sorularin yenilenen

Bloom taksonomisinin bilissel siire¢ boyutuna gére dagilimlari incelenmis ve bulgular Sekil 2’de verilmistir.

0%

0% 0%

® Hatirlama

M Anlama

m Uygulama

B Cozimleme

m Degerlendirme

M Yaratma

Sekil 2. Sinif Ogretmenlerinin Matematik Derslerinde Sorduklari Sorularin Yenilenen Bloom Taksonomisinin

Bilissel Stire¢ Boyutuna Goére Dagilimlari

Sekil 2 incelendiginde, sinif 6gretmenlerin matematik derslerinde daha ¢ok yenilenen Bloom taksonomisinin
bilissel sire¢ boyutunda yer alan hatirlama ve uygulama diizeyindeki sorulara yer verdikleri, anlama
diizeyindeki sorulara ise daha az yer verdikleri goriilmektedir. Bu bulgularin yani sira sinif 6gretmenlerinin

matematik derslerinde ¢oziimleme, degerlendirme ve yaratma dizeylerinde soru sormadiklari gérilmektedir.

Sinif Ogretmenlerinin Matematik Derslerinde Sorduklan Sorularin Sinif Diizeyleri ve Ogrenme Alanlarina

Gore Yenilenen Bloom Taksonomisinin Biligsel Siire¢ Boyutuna Gére Dagilimlari

Arastirmada ele alinan bir diger alt problem kapsaminda, sinif 6gretmenlerinin matematik derslerinde
sorduklari sorularin sinif dizeyleri ve 6grenme alanlarina gore yenilenen Bloom taksonomisi bilissel siireg
boyutundaki dagilimlarinin incelenmesi amaclanmistir. Bu alt probleme iliskin bulgular her sinif diizeyinde ayri
olarak ele alinmis, tablolar halinde verilmistir. Arastirma kapsaminda incelenen 732 sorunun sinif diizeylerine

ve 6grenme alanlarina gére dagilimlari Tablo 1'de verilmistir.
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Tablo 1. Sinif Ogretmenlerinin Matematik Derslerinde Sorduklari Sorularin Sinif Diizeylerine ve Konu Alanlarina

Gore Dagilimlari

Ogrenme Alanlari

Sinif Diizeyi Sayilar ve islemler ~ Geometri Olgme Veri isleme Toplam

f % f % f % f % f %
1.sinif 176 25 52 7 - - - - 228 31
2.sinif 158 22 58 8 6 1 19 3 241 33
3.sinif 93 13 27 3 19 2 - - 139 19
4 sinif 39 5 68 9 17 2 - - 124 17
TOPLAM 732 100

Tablo incelendiginde, sinif égretmenleri tarafindan sorulan sorularin agirlikli olarak “Sayilar ve islemler” ve
“Geometri” 6grenme alanlarinda oldugu gorilmektedir. Bu bulgudan yola cikilarak, 6gretmenlerin sorduklari
sorularin matematik dersi 6gretim programinda (MEB, 2018) belirtilen 6grenme alanlarina ait kazanim sayilari
ile paralellik gdsterdigi sdylenebilir. Tablo incelendiginde 1. sinif diizeyinde “Olgme” ve “Veri isleme” 6grenme
alanlarina ait soru sayisi bulunmamaktadir. Gozlemler esnasinda 1.sinif dizeyinde yer alan bu 6grenme
alanlarindaki konularin islenmedigi, bu durumun sebebinin 6gretmenlerin daha ¢ok okuma-yazma siirecine
agirhk vermesinden kaynaklandigi goéralmuistir. Bu bulgularin yani sira tablo incelendiginde, 3. ve 4. sinifta “Veri
isleme” dgrenme alaninda soru sayisi bulunmamaktadir. Bu durumun temel kaynagi olarak, bu &grenme
alaninin dénem sonuna gelmesi nedeniyle 6gretmenler tarafindan islenmedigi, bu konu alanina yénelik ders

kitabindaki etkinlikleri ev 6devi olarak verdikleri gozlemlenmistir.

Sinif  6gretmenlerinin matematik derslerinde sorduklari sorular sinif dizeylerine gore ayrintili olarak
incelendiginde, birinci sinif 6gretmenlerinin matematik derslerinde sorduklari sorularin 6grenme alanlarina

gore yenilenen Bloom taksonomisi biligsel siire¢ boyutundaki dagilimlari Tablo 2’'de verilmistir.

Tablo 2. Birinci Sinif Ogretmenlerinin Matematik Derslerinde Sorduklari Sorularin Ogrenme Alanlarina Gére

Yenilenen Bloom Taksonomisinin Bilissel Stire¢ Boyutundaki Dagilimi

Ogrenme Alani  Diizey f Ornek Sorular

Sayilar ve Hatirlama 29 “Cikarma islemini nasil yapiyorduk?” 01

islemler “Bliyiik ya da kii¢iik olarak siralarken onluga mi bakariz
birliGe mi?” 62

“Eksiliyorsa, azaliyorsa hangi islemi yapariz?” 02

“Bir biitiiniin icinde ka¢ yarim vardir?” 01

“(Biitiin bir elmayi géstererek) Bu elma hi¢ parcalanmis mi,
béliin miis mii? Biz buna ne diyorduk?” 02

Anlama -
Uygulama 147 “Onur’un 12 bilyesi var. Can’in bir bilyesi var. Nuran’in 4
bilyesi var. Hepsinin toplam kac bilyesi var?” 01
“Mustafa findiklarinin 4 tanesini yediginde, geriye 4 findigi
kaliyor. Mustafa’nin yemeden énce kag findigi vardi?” 02
Cozimleme -
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Degerlendirme

Yaratma -
Geometri Hatirlama 5
Anlama 3
Uygulama 44
Coziimleme -

Degerlendirme
Yaratma -

Toplam 228

“Geometrik cisimler nelerdir?” 01

“Simetri ne demektir?” 02

“Top, domates, mandalina hangi geometrik cisme benziyor?
Baska 6rnekler verebilir misiniz?” 02

“Geometrik cisimler giinliik hayatta nerelerde karsimiza
cikiyor?” 01

“(O§retmen tahtaya bir gérsel yansitir ve bu resimdeki
uzamsal iliskiler ile ilgili égrencilere sorular sorar.) Resimde
bulunan lamba masanin lzerinde mi altinda mi? Resimde
bulunan lamba koltugun neresinde?” 01

“(Ogretmen tahtaya (icgen, kare ve simetrisi olmayan bir
sekil c¢izer) Sizce bunlardan hangisinin simetrisi vardir
diyemeyiz?”

Tablo 2 incelendiginde, birinci sinif dgretmenlerinin matematik derslerinde “Sayilar ve islemler” 6grenme

alaninda yenilenen Bloom taksonomisinin bilissel siire¢ boyutunda hatirlama ve uygulama diizeyinde sorular

sorduklari; bunun yani sira anlama, ¢dziimleme, degerlendirme ve yaratma diizeyinde sorulara yer vermedikleri

gorilmektedir. “Geometri” 6grenme alaninda genel anlamda hatirlama, anlama ve uygulama diizeyinde

sorular sorduklari; fakat ¢ozimleme, degerlendirme ve yaratma dizeyinde sorulara yer vermedikleri

gorilmektedir.

ikinci sinif 6gretmenlerinin matematik derslerinde sorduklari sorularin 8grenme alanlarina gore yenilenen

Bloom taksonomisinin bilissel siire¢ boyutundaki dagilimlari Tablo 3’te verilmistir.

Tablo 3. ikinci Sinif Ogretmenlerinin Matematik Derslerinde Sorduklari Sorularin Ogrenme Alanlarina Gére

Yenilenen Bloom Taksonomisinin Bilissel Stire¢ Boyutundaki Dagilimi

Ogrenme Alani  Diizey f Ornek Sorular
Sayilar ve Hatirlama 21 “Bir diizine ne demektir? Bir deste ne demektir?” O3
islemler “+ jsareti gérdiigiimiizde azalir mi? Cogalir mi?” 04
“Toplamanin kisa yoldan yapilisina ne denir?” 04
Carpma islemi yaparken hangi kelimeyi kullaniyoruz?” 63
Anlama 1 “Desteyi ifade eden bir 6rnek verir misiniz?” 03
Uygulama 136 “Hangi sayinin 3 kati 15 eder?” 04
5 balikg tuttuklari 15 baligi esit olarak paylasiyor. Her bir
balikciya kag balik diiser?” O3
“14 bardadin yarisi kirildi. Kag bardak kirildi?” 64
Kiimesteki tavuklar her giin 5 yumurta veriyorsa, bir hafta kag
tane yumurta verirler?” 03
Cozimleme -
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Degerlendirme -

Yaratma -
Geometri Hatirlama 26 “Kiipiin késesi, ayriti, yiizii diyoruz. Acaba bunlar ne demek?” O3

“(Kareyi géstererek) Bu geometrik seklin adi nedir?” O4

Anlama 5 “Sinifimizda kag kése var?” O3
“Kiipii giinliik hayatta nerelerde gériiriiz?” O4

Uygulama 27 “Bir kiip cizerek ayritlarini, yiizlerini ve kbselerini gésteriniz.” 04
“(Ogretmen elinde cubuklari gésterir. Odrencileri gruplara
ayirir.) Bu c¢ubuklarla kare prizma olusturalim. Késelerini,
aynitlarini ve yiizlerini gosterelim.” 03

Cozimleme -

Degerlendirme -

Yaratma -
Olgme Hatirlama -
Anlama -
Uygulama 6 “Tanesi 25 kurus olan balonlardan 3 tane alan birisi kag TL
éder?” 04
“1TL+35kr=?"04
“(Ogretmen tahtaya esit kollu terazi cizer.) Bu kefelerden birine 1
kg, digerine 3 kg koyarsam. Terazinin kollari nasil olur?” O3
“(Ogretmen tahtaya bir kefesinde 1kg + seker; diger kefeye 3 kg
+ 2 kg yerlestirilmis bir resim ¢izer.) Sizce buradaki seker kag
kg’dir?” 03
Cozimleme -
Degerlendirme -
Yaratma -
Veri isleme Hatirlama 1 “Tablo nasil olusturulur? Grafik nasil olusturulur?”$3
Anlama 1 “(Ogretmen &drencilere elma ve portakal gésterir.) Hangi

meyveyi daha cok seviyorsunuz? (Ogrenci cevaplari ile bir grafik
olusturur.) Grafige gére elmayi seven kag kisi var? Portakali
seven kac kisi var?” G4
Uygulama 17 “Ali'nin 4 elmasi var. Ayse’nin 8 elmasi var. Mesut’un 12 elmasi
var. Bu verilerle bir tablo ve sonra grafik olusturun.”03
Coziimleme -

Degerlendirme -
Yaratma -

Toplam 241

Tablo 3 incelendiginde, ikinci sinif 6gretmenlerinin matematik derslerinde “Sayilar ve islemler” 6grenme
alaninda yenilenen Bloom taksonomisinin bilissel slire¢ boyutunda agirlikli olarak uygulama dizeyinde olmak
lzere, hatirlama ve anlama diizeyinde sorular sorduklari; bunun yani sira ¢dziimleme, degerlendirme ve
yaratma diizeyinde sorular sormadiklari gorilmektedir. “Geometri” 6grenme alaninda hatirlama, anlama ve

uygulama diizeyinde sorular sorduklari; fakat ¢éziimleme, degerlendirme ve yaratma diizeyinde sorulara yer
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vermedikleri gériilmektedir. “Olgme” 6grenme alaninda yalnizca uygulama diizeyinde sorulara yer verdikleri;
hatirlama, anlama, ¢6zimleme, degerlendirme ve yaratma diizeyinde sorulara yer vermedikleri gériilmektedir.
“Veri isleme” dgrenme alaninda agirlikli olarak uygulama diizeyinde olmak iizere; hatirlama ve anlama
diizeyinde sorular sorduklari, fakat ¢oziimleme, degerlendirme ve yaratma diizeyinde sorulara yer vermedikleri

gorilmektedir.

Uglincii sinif 6gretmenlerinin matematik derslerinde sorduklari sorularin égrenme alanlarina gére yenilenen

Bloom taksonomisinin bilissel siire¢ boyutundaki dagilimlari Tablo 4’te verilmistir.

Tablo 4. Uciincii Sinif Ogretmenlerinin Matematik Derslerinde Sorduklari Sorularin Ogrenme Alanlarina Gore

Yenilenen Bloom Taksonomisinin Bilissel Stire¢ Boyutundaki Dagilimi

Ogrenme Alani Diizey f Ornek Sorular
Sayilar ve Hatirlama 10 “Bélme isleminin kontrolii nasil yapilir?” 05
islemler “Carpma islemi ne zaman yapilr?” 06
“Boliinen, bolen, bélim ne demektir?” 05
Anlama -
Uygulama 83 “Bir bolme isleminde boélen 7, bolim 11 ve kalan 2 ise, béliinen
kactir? O5
“30’un %’i kactir?” 06
“(Ogretmen tahtaya sayilar yazar.) 77, 74, 86, 85, 88 bu
sayilardan hangisi 80’e yuvarlanir? 05
«92 M+ 306 =0C177
isleminde verilmeyen rakamlarin toplami kactir?” 06
Coziimleme -

Degerlendirme -

Yaratma -
Geometri Hatirlama 12 “Tiim ylzeyleri karesel bélge olan nedir?” 05
“Her y®ne sinirsiz uzayan diiz yiizeylere ne denir?” 06
“Uggen prizmanin kag tane yiizeyi vardir?” 05
“Bir ylizeyin diizlem olabilmesi icin nasil olmasi gerekir?” 06
Anlama 4 “Silindire giinliik yasamdan &rnekler veriniz.” 05
“Kare ve karesel bélge farki nedir?” 06
Uygulama 11 “Defterlerinize bir 151n, dogru ve dogru parcasi ciziniz.” 05
“(OGgretmen tahtaya kare, daire, licgen cizer.) Tahtadaki sekillerin
simetrilerini gdsterir misiniz?” 06
“(Ogretmen dgrencilere elisi kagitlarindan hazirladigi iicgen, kare
ve daireleri dagitir.) Ucgen, kare ve daire kullanarak &riintii
olusturur musunuz?” 05
Cozimleme -
Degerlendirme -
Yaratma -
Olgme Hatirlama 4 “1 TL icinde kag tane 50 kr vardir?” 05

“Metre nedir? Santimetre nedir?” 06
“Sivilari nasil lgeriz?” 05

Anlama 3 “Saat gesitlerine érnekler verebilir misiniz?”05
“Saat olmasaydi hayatimizda neler degisirdi?” 05
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Uygulama

Coziimleme

Degerlendirme

Yaratma
Toplam

12

139

“100 TL param var. 70 TU’si ile ayakkabi aldim kag TL kaldi?” O5
“Glnde 2 TL harcayan bir 6grenci 1 haftada ne kadar harcar?”
06

“(Ogretmen tahtaya ifadeler yazar.) 250 gr = .... kg; 5kg 500 g ......
g” 05

Tablo 4 incelendiginde, {iclincii sinif &gretmenlerinin matematik derslerinde “Sayilar ve islemler” 6grenme

alaninda yenilenen Bloom taksonomisinin bilissel siire¢ boyutunda agirlikli olarak uygulama diizeyinde ve

sonrasinda hatirlama dizeyinde sorular sorduklari; bunun yani sira anlama, ¢éziimleme, degerlendirme ve

yaratma diizeyinde sorulara yer vermedikleri goriilmektedir. “Geometri” 6grenme alaninda hatirlama, anlama

ve uygulama dlzeyinde sorular sorduklari; fakat ¢oziimleme, degerlendirme ve yaratma dizeyinde sorulara yer

vermedikleri gériilmektedir. “Olgme” 6grenme alaninda hatirlama ve uygulama diizeyinde sorulara yer

verdikleri; anlama, ¢6ziimleme, degerlendirme ve yaratma diizeyinde sorulara yer vermedikleri gériilmektedir.

Dordinci sinif 6gretmenlerinin matematik derslerinde sorduklari sorularin 6grenme alanlarina gore yenilenen

Bloom taksonomisinin bilissel siire¢ boyutundaki dagihimlari Tablo 5’te verilmistir.

Tablo 5. Dérdiincii Sinif Ogretmenlerinin Matematik Derslerinde Sorduklari Sorularin Ogrenme Alanlarina Gére

Yenilenen Bloom Taksonomisinin Bilissel Stire¢ Boyutundaki Dagilimi

Ogrenme Alani  Diizey f Ornek Sorular
Sayilar ve Hatirlama 3 “Kag tane rakam var cocuklar?” 07
islemler “Boliinen, bolen ve bélim nedir?” 08
Anlama 6 ”% , %, g kesirlerini karsilastiriniz.” 08
”E kesrini sayl dogrusunda gosteriniz.” 07
Uygulama 30 “Bir bélme isleminde béliinen 56, bélen 4 ise sonug kactir?” 07
“Bir sepetteki yumurtalarin Z ‘s 15 tanedir. Sepette kag yumurta
vardir.” 08
Cozlimleme -
Degerlendirme -
Yaratma -
Geometri Hatirlama 31 “90 derecelik aglya ne denir?” 07
“Dogru aginin dl¢lisii kag derecedir?”08
Anlama 6 “Kare prizmay!i olustururken kag farkli geometrik sekil kullanilir?”
07
“Silindiri kullanarak hangi geometrik sekilleri elde ederiz?” 08
Uygulama 31 “(Ogretmen tahtaya simetrik ve simetrik olmayan sekiller ¢izdi.)
Cocuklar tahtadaki sekillerin simetri dogrularini ¢izebilir misiniz?”
07
“(Ogretmen tahtaya dikddrtgen ve kare cizer.) Cocuklar bunlarin
kdsegenlerini gdsterebilir misiniz?” 08
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Cozimleme -

Degerlendirme -

Yaratma -
Olgme Hatirlama 8 “Bir giin kag saattir?” 07

“Karenin ¢evresi nasil hesaplaniyordu?” 08
“Yarim kilo ne demektir?” 07

Anlama 3 “Saat giinliik yasamda neden énemlidir?” 07
“Milimetre giinliik hayatta nerelerde kullanilir?” 08

Uygulama 6 “Merve giinde 4 saat ders ¢alismaktadir. Her saat basi 10 dakika
molada televizyon izlemektedir. Merve giinde kag¢ saniye
televizyon izlemektedir?” 07
“(Ogretmen sinifta asili olan saati géstererek) Su anda saat kagl
gosteriyor?” 08
“2 saat kag saniyedir?” 07
“(Ogretmen tahtaya ifadeler yazar.) 2 I=..... ml; 5 |=.... m|” 08
Cevre uzunlugu 40 m olan bir karenin bir kenari kag m’dir?” 07

Cozuimleme -

Degerlendirme -
Yaratma -
Toplam 124

Tablo 5 incelendiginde, dérdiincii sinif 6gretmenlerinin matematik derslerinde “Sayilar ve islemler” 6grenme
alaninda yenilenen Bloom taksonomisinin bilissel stire¢ boyutunda agirlikli olarak uygulama diizeyinde olmak
Uzere, hatirlama ve anlama dizeyinde sorular sorduklari; bunun yani sira ¢éziimleme, degerlendirme ve
yaratma diizeyinde sorulara yer vermedikleri gériilmektedir. “Geometri” 6grenme alaninda hatirlama, anlama
ve uygulama dlzeyinde sorular sorduklari; fakat ¢oziimleme, degerlendirme ve yaratma dizeyinde sorulara yer
vermedikleri gdrilmektedir. “Olgme” dgrenme alaninda hatirlama, anlama ve uygulama diizeyinde sorulara yer

verdikleri; ¢oziimleme, degerlendirme ve yaratma diizeyinde sorulara yer vermedikleri gorilmektedir.

SONUC ve TARTISMA

Bu calismada sinif 6gretmenlerinin matematik derslerinde sorduklari sorular yenilenen Bloom taksonomisi
bilissel siire¢ boyutuna gore incelenmistir. Calismada sinif 6gretmenlerinin matematik derslerinde sorduklari
sorularin daha ¢ok hatirlama, anlama ve uygulama diizeyinde oldugu belirlenmistir. Arastirma kapsaminda elde
edilen bu bulguya goére, sinif 6gretmenleri matematik derslerinde 6grencilerin st diizey dislinme becerilerini
gelistiren tiirde sorulara yer vermedikleri; daha ¢ok ezberden sdylemeyi ve islemsel bilgiyi 6n plana g¢ikaran
sorular sorduklar sonucuna ulasiimistir. ilgili alanyazin incelendiginde, bircok calismada benzer sonuglar elde
edildigi gorulmektedir (Boaler ve Brodie, 2004; Ellis, 1993; Gall, 1970; Kawanaka ve Stigler, 1999; Kosko, 2016;
Moyer-Packenham ve Milewicz, 2002; Nystrand, 1997; Sigel ve Kelley, 1986; Zohar, Dgani ve Vaaknin, 2001).
Martino ve Maher (1999) 6grenme-6gretme siirecinde matematiksel dile yer verilmesiyle tartisma ortamlari
saglanarak 6grencilerin matematigi anlamh ve derinlemesine 6grenmelerinin saglanmasi gerektigini ifade

etmektedir. Dolayisiyla 6grenme-6gretme siirecinde 6grencilerin Ust dizey dislinme becerilerinin gelisimini
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destekleyen “iyi” sorulara yer verildikge, matematiksel bir tartismanin oldugu sinif ortami etkili bir sekilde

saglanabilecek ve 6grencilerin matematigi kavramsal diizeyde 6grenmeleri desteklenecektir.

Calismada ele alinan bir diger durum, sinif 6gretmenlerinin sorduklari sorularin sinif diizeylerine ve 6grenme
alanlarina goére yenilenen Bloom taksonomisi bilissel slire¢ boyutuna gore incelenmesidir. Bu kapsamda 1.sinif
dgretmenlerinin matematik derslerinde “Sayilar ve islemler” &grenme alaninda hatirlama ve uygulama
diizeyinde; “Geometri” 6grenme alaninda hatirlama, anlama ve uygulama diizeyinde sorular sorduklar
belirlenmistir. 2.sinif 6gretmenlerinin matematik derslerinde “Sayilar ve islemler”, “Geometri” ve “Veri isleme”
dgrenme alanlarinda hatirlama, anlama ve uygulama; “Olgme” &grenme alaninda ise uygulama diizeyinde
sorulara yer verdikleri belirlenmistir. 3.sinif &gretmenlerinin matematik derslerinde “Sayilar ve islemler”
dgrenme alaninda hatirlama ve uygulama; “Geometri” ve “Olgme” 6grenme alanlarinda hatirlama, anlama ve
uygulama dizeylerinde sorular sorduklari belirlenmistir. 4.sinif 6gretmenlerinin matematik derslerinde “Sayilar
ve Islemler”, “Geometri” ve “Olgme” 6grenme alanlarinda hatirlama, anlama ve uygulama diizeylerinde sorular
sorduklari belirlenmistir. Arastirma kapsaminda sinif diizeylerine goére sinif 6gretmenlerinin matematik
derslerinde sorduklari sorularin hatirlama, anlama ve uygulama diizeylerinde oldugu goriulmektedir. Matematik
dersi 6gretim programinin (MEB, 2018) genel amacglari kapsaminda yer verilen matematiksel becerilerin sinif
diizeyleri gbz oOniline alinarak o6grencilere kazandiriimasi, gelistirilmesi ve bu becerileri etkin olarak
kullanabilmesi g¢ergevesinde tasarlandigi gorilmektedir. Matematikte iletisim, matematiksel akil yuriutme,
tahmin etme, zihinden islem yapma, sayi hissi, iliskilendirme, problem ¢6zme 6nemli beceriler olarak
nitelendirilmektedir. Olkun ve Toluk-Ugar'a (2012) gére ogrencilerin bu becerileri kazandirilmasi igin sinif
O0gretmenlerinin matematik 6gretiminde etkili sorular sormalari gerekir. Benzer sekilde Ellis (1999) ve Gall
(1970) matematik dersinde 6gretmenlerin her dizeyde sorulara yer vermeleri gerektigini, bu durumun
Ogrencilerin matematiksel kavramlar, beceriler ve degerler (zerine dislinmelerine olanak taniyacagini

belirtmektedir.

Arastirma sonuglarinda sinif 6gretmenlerin matematik derslerinde 6zellikle uygulama basamagina yonelik
sorular sorduklari ve bu diizeydeki 6gretmen sorularinin daha ¢ok problem ¢ézmeye yonelik sorular oldugu
belirlenmistir. Problem ¢dzme ve akil ylritme becerilerinin kazandirilmasinda sinif 6gretmenlerinin “Bu
problemi nasil ¢dzdiin? Bu problemi baska yollardan ¢dzen var mi? Neden boyle ¢6zdin?” gibi sorulara
O0gretimde yer vermeleri 6grencilerin duslncelerini ifade etmelerine, kavramsal olarak anlamalarina ve
dlstincelerini derinlestirmelerine olanak taniyacaktir (Olkun ve Toluk-Ugar, 2012). Arastirma kapsaminda sinif
ogretmenlerinin matematik derslerinde uygulama diizeyinde sorduklari sorular incelendiginde ise, bu durumun
g6z ardi edildigi; sinif 6gretmenlerinin daha ¢ok 6grencilerden problemin sadece sonucunu ifade etmelerine
yonelik sorular sorduklari goérilmustir. Arastirma bulgularinda her sinif diizeyi ve 6grenme alani bazinda yer
verilen “O6rnek sorular” incelendiginde de uygulama diizeyinde 6gretmenlerin gergek yasama ait, 6grencileri
disinmeye sevk eden, birden ¢ok ¢6ziim yolu olan karmasik problemlerden daha ¢ok 6grencilerin yalnizca dort

islem yapabilmelerine olanak saglayan sorular sorduklari gérilmektedir.
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Arastirmada sinif 6gretmenlerin tim sinif dizeylerinde “Sayilar ve islemler” ve “Geometri” 6grenme
alanlarinda hatirlama ve uygulama diizeyinde sorulara yer verdikleri goriilmektedir. Ogrencilerin kendi
disincelerini ifade etmelerine olanak saglayan anlama diizeyinde sorulara daha az sayida yer verdikleri
gorilmektedir. Anderson ve Krathwohl (2001) anlama diizeyine yonelik etkinliklerle 6grencilerin yorumlama,
Ozetleme, karsilastirma, agiklama, sonug c¢ikarma gibi diisinme sireglerini harekete geciren eylemleri
gerceklestirebilecegini ifade eder. Dolayisiyla 6grencilerin 6grendikleri matematiksel bir kavram hakkinda
disinmeleri, yorumlamalari ve distndiklerini ifade etmeleri i¢cin anlama diizeyinde sorularin da 6grenme-

O0gretme sirecinde yer verilmesi 6nem arz etmektedir.

Arastirma kapsaminda sinif gretmenlerinin “Veri isleme” &grenme alanina yénelik sorduklari sorularin
betimlenememesi arastirmanin sinirliligi olarak ifade edilebilir. Bu arastirma kapsaminda galisma grubunda yer
alan sinif 6gretmenlerinin yapilan goézlemler sirasinda, 1.sinif 6gretmenlerinin okuma-yazma etkinliklerine
agirlik vermesi; 3. ve 4.sinifta bu 6grenme alaninin islenme zamaninin dénem sonuna gelmesinden kaynakli
olarak 6gretmenlerin kazanimlari goz ardi ettikleri ve genel anlamda bu 6grenme alanina ait ders kitabinda yer
alan etkinlikleri 6grencilere ev 6devi olarak verdikleri gézlemlenmistir. Halbuki “Veri isleme” 6grenme alani
ogrencilerin verilerin farkh sekilde temsil edilmelerine olanak saglayan tablo, grafik ve semalar araciligiyla
Ogrencilerin verileri olusturma, okuma ve yorumlama; dolayisiyla kavramsal 6grenme ve problem ¢dzme
becerilerini gelistiren 6nemli bir konu alanidir (MEB, 2018). Bunun yani sira, Hacisalihoglu-Karadeniz (2016)
cesitli sinif dlzeylerinde Ogrencilerin grafik olusturmada ve yorumlamada onemli giglikler yasadigini
belirtmistir. Celik ve Saglam-Arslan (2012) bu durum temel sebeplerinden birinin 6gretmenlerin 6grenme-
Ogretme sirecini etkili olarak tasarlamamasindan ve konu alan bilgilerinin sinirli olmasindan kaynaklandig ifade

etmektedir.

Ogretmenlerin égrencileri anlama bilgisi kapsaminda sahip olmasi gereken énemli ézelliklerden biri 6gretmenin
Ogrencilerin diisinme sireglerinin asama asama gelisimini takip ederek, onlarin biligsel gelisimini desteklemek
icin 6grenme-6gretme sirecinde iyi yapilandiriimis sorulara yer vermesidir (Martino ve Maher, 1999).
Ogrencilerin diisiinme siireclerinin gelisimini destekleyen etkili ve basari soru sorma etkinlikleri égrencilerin
matematiksel kavramlari, fikirleri gelistirebilmesi icin oldukga 6nemlidir (Perry, Vanderstoep ve Yu, 1993).
Shulman (1986) oOgretmenlerin sahip olduklari konu alan bilgilerinin 6grenme-6gretme ortamini
diizenlemelerinde etkili bir role sahip oldugunu belirtmektedir. Stein, Baxter ve Leinhardt (1990) sinirh bilgiye
sahip olan 6gretmenlerin kurallara dayal olarak 6gretim yaptiklarini, uygun olmayan ya da yetersiz 6rnekler,
benzetmeler ya da 6gretim materyallerinden yararlandiklarini ve sinif icinde 6grencileri ile anlamh bir iletisim
kurmadiklarini; yeterli bilgiye sahip olan 6gretmenlerin ise; konu ile kavramsal baglantilar kurarak, uygun
ornekler ve 6gretim materyallerine 6gretimde yer vererek tartisma ortamlari araciligiyla 6grencilerin anlamli
ogrenmelerini desteklediklerini ifade etmektedir. Dolayisiyla 6gretmenlerin yeterli matematiksel konu bilgisine
sahip olmalari araciligiyla, etkili bir 6grenme-6gretme ortami dizenlenecek ve 6grencilerin bu silrecte

disinduklerini ifade etmeleri, dusindiklerini paylasmalari ve yeni fikirler ve modeller gelistirmeleri
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saglanacaktir. Bu dogrultuda yapilandirmaci yaklasim temelinde gelistirilen ginimuiz egitim programlarinda
Ogrencilerin matematiksel okuryazarliga sahip olmalari, matematiksel becerileri kavramalari ve gelistirmeleri,
problem ¢6zen, arastiran, sorgulayan bireyler olmalari, list diizey disinme becerilerini gelistirebilmeleri gibi

amaglarin gerceklesebilmesi de saglanmis olacaktir.

ilkokul kademesi 6grencilerin pek cok konu alanina yénelik bilgi, beceri, deger ve tutumlarinin olustugu ve
gelistigi bir donemdir. Bu noktada, sinif 6gretmenlerinin sahip olduklari konu alan bilgileri, pedagojik alan
bilgileri ve genel pedagojik bilgileri oldukg¢a hayati bir role sahiptir. Sinif 6gretmenlerinin bilgilerinin yeterli
diizeyde olmasi, hem mesleki yeterliklerinin etkili olarak gelisimini destekleyecek hem de &6grencilerinin konu
alanlarina iliskin olumlu tutum gelistirmelerin ve motivasyonlarini arttirmalarini saglayacaktir. Matematik dersi
Ozelinde ise; sinif 6gretmenlerinin sahip olduklari bilgilerin yeterli diizeyde olmasi 6grencilerin matematigi
kavramsal olarak 6grenmelerini destekleyecek ve 6grencilerin matematiksel distinmelerini gelistirecektir.
Dolayisiyla sinif 6gretmenleri 6grenme-6gretme sirecinde kavramsal bilgiyi ve problem ¢ézme stratejilerini
amaclayan, 6grencilerin Ust dlizey diisinme becerilerini gelistirmeyi amaclayan acik uclu sorulara ne kadar ¢ok

yer verirlerse, 6grenciler matematiksel kavramlari o kadar anlamli sekilde yapilandirabilecektir.

ONERILER

Bu calismadan elde edilen sonuglara dayanarak bazi 6neriler gelistirilmistir:

Sinif 6gretmenleri matematik derslerinde 6grencilerin her bilgi tirline ulasabilmelerini ve Ust diizey
disinme becerilerini gelistirmelerini saglayan ¢oziimleme, degerlendirme ve yaratma dizeylerine
uygun etkinliklere daha ¢ok yer vermelidir.

e Sinif 6gretmenlerinin 6grenciyi anlama bilgileri ve 6gretim stratejileri bilgileri baglaminda matematik
derslerinde soru sorma becerilerine yonelik mesleki yeterliklerini gelistirmelerine olanak saglanmalidir.

e Bu arastirma Aydin ilinde goérev yapan sinif 6gretmenleri ile sinirhidir. Benzer arastirmalar farkli
orneklemlerde yapilarak, arastirma sonuglari birlikte tartisilabilir.

e  Bu arastirmada sinif 6gretmenlerinin matematik derslerinde sorduklari sorular incelenmistir. Sinif
O6gretmenlerinin matematik derslerinde sorduklari sorularla birlikte 6grencilerin sorduklari sorularin
incelendigi aragtirmalar yapilabilir.

e Bu arastirmada sinif 6gretmenlerinin matematik derslerinde sorduklari sorular betimlenmistir. Bundan

sonraki arastirmalarda sinif 6gretmenlerinin soru sorma becerilerini gelistirmeye yonelik egitim

programlari hazirlanarak, bu programlarin etkililigini ortaya koyabilecek tasari arastirmalari, deneysel

arastirmalar yapilabilir.
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