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Introduction

One of the most emphasized goals in the elementary school mathematics curriculum is the
mathematical literacy. Mathematical literacy, expressed as the transfer of mathematical knowledge and
skills to real life and mathematical evaluation and interpretation of real-life situations, is the general
purpose of mathematics education (Kabael & Ata Baran, 2019). Hence, the importance of mathematical
literacy in the process of teaching mathematics is evident.

Elementary school mathematics course aims to raise individuals who can make sense of what they
have learned in their environment and in the school, create their own meanings, apply their meanings to
the situations and problems they encounter in daily life by using appropriate representations and
models and can justify their analysis based on the belief that they can understand and learn their
mathematics. In this context, mathematics education must turn to practices where significant
relationships are established between mathematics and daily life (Canbazoglu, Tarim, & Baypinar, 2019;
De Corte, 2004; Kabael, 2019; Kilpatrick, 2001; Kilpatrick, Swafford, & Findell, 2001). Furthermore, when
we examine the Common Core Standards for Mathematics (CCSM) (2015) and the National Research
Council [NRC] Report (2012), mathematics education at elementary school level is founded on
mathematical literacy. In a sense, the importance of raising mathematics literate individuals has begun
to be understood.

With mathematical literacy problems, students are expected not only to solve routine problems, but
also to solve non-routine problems, to mobilize their perceptions of mathematics when faced with a
situation in their daily life, to use mathematics to generate original solutions in problem solving and to
combine mathematics with life. In this context, four basic dimensions are considered while creating
mathematical literacy problems (Organization of Economic Cooperation and Development-[OECD],
2019). The dimensions of mathematical literacy problems (OECD, 2019) are presented in Table 1.

Table 1.

The Dimensions of Mathematical Literacy Problems.
Mathematical Literacy Dimensions Categories
Mathematical Content Knowledge =Quantity

=Change and Relationships
=Space and Shape
=Uncertainty and Data

Context =Personal
=Qccupational
=Societal
=Scientific
Mathematical Processes =Formulating Situations Mathematically

=*Employing Mathematical Concepts, Facts, Procedures
and Reasoning
=Interpreting, Applying and Evaluating Mathematical

Outcomes
Fundamental Mathematical Capabilities =Communication
Underlying the Mathematical Processes =*Mathematising

=Representation

=Reasoning and Argument

=Devising Strategies for Solving Problems

=Using Symbolic and Technical Language and
Operations

=Using Mathematical Tools
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Achievement in mathematics and mathematical literacy is measured by certain international exams.
These are the TIMSS and PISA exams. Turkey ranked lower than most participating countries in
mathematics and mathematical literacy in TIMSS and PISA and has a low achievement ranking (OECD,
2019). In this regard, TIMSS and PISA assessments reveal that mathematics and mathematical literacy
achievement of students in Turkey is low (Mullis & Martin, 2008; OECD, 2019, 2019b).

It is emphasized in the related literature that one of the most important factors in the advancement
of mathematical literacy is teachers (Altun & Akkaya, 2014; Lin & Tai, 2015). For example, Altun and
Akkaya (2014) point out the importance of the 'teacher' factor, which they describe as the implementer
of mathematics curriculum and the administrator of the teaching activities, for mathematical literacy
achievement. Lin and Tai (2015) state that teachers should consider diverse teaching strategies in order
to reinforce mathematical literacy. However, there are studies stating that pre-service elementary
school teachers' mathematical literacy is at unsatisfactory level (Baypinar, Tarim, & Keklik, 2015; Tarim,
Ozsezer, & Canbazoglu, 2017). Despite this, there is no study focusing on improving the mathematical
literacy of pre-service teachers who are in the pre-service education period and will in the future
transfer their mathematical literacy skills and knowledge to their students. For this reason, focusing on
improving the mathematical literacy and awareness of pre-service elementary school teachers makes
the study unique. Accordingly, in the present study, it was aimed to plan and implement teaching
activities for the advancement of mathematical literacy of pre-service elementary school teachers and
to evaluate the reflective interviews of pre-service teachers on developing a mathematics activity for
mathematical literacy.

Theoretical Framework for Reflective Views

Mathematical literacy skills include high-level thinking skills such as problem solving, reasoning, and
argument. The components of analysis, synthesis and evaluation, which are included in high-level
thinking skills, are directly related to reflection (Song, Grabowski, Koszalka, & Harkness, 2006; Yorulmaz,
2006). In this context, when individuals gain mathematical literacy skills, reflection skills are also
acquired.

Ferraro (2000) noted the importance of teachers' reflective practices and emphasized the positive
effect of effective learning-teaching process, reflection, inquiry and continuous development on teacher
knowledge. In this context, it is considered important for the teacher to have reflection skills. For this
reason, in the present study, having pre-service teachers design a mathematics activity for mathematical
literacy and evaluating their reflective interviews in this process has a significance with regard to their
future practices as a teacher.

Artzt and Armor-Thomas (1999) developed a cognitive model to determine teachers' reflective
interviews on mathematics teaching practices. This model consists of three phases. The reflection model
of Artzt and Armor-Thomas (1999) is shown in Figure 1:

Pre-Active
Reflections

Interactive
Process

Post-active
Reflections (Self-
evaluation)

Figure 1. Reflection model (Artzt & Armor-Thomas, 1999).
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The reflection model has three phases as seen in Figure 1. These phases cover eight stages. The
stages of the reflection model are given in Table 2.

Table 2.

Reflection Model Phases and Stages.

Reflection model phases Reflection model stages

Pre-active Reflections Content knowledge
Pedagogical knowledge

Interactive Process Teacher’s role in the activity

Student’s role in the activity
Anticipated difficulties

Post-active Reflections Alternative processes
(Self-evaluation) Experiences
Resources

In the pre-active phase, teachers are asked to determine the objectives of the activity. Furthermore,
at this stage, pedagogical knowledge of teachers is also examined. In this context, the pre-active phase
focuses on the teachers' utilization of content knowledge and pedagogical strategies. The interactive
process phase focuses on the difficulties that can be encountered in the interaction between the
teacher and the students. Accordingly, teachers are asked to identify the role of teachers and students
and the anticipated difficulties in the active process phase. The final, post-active reflections/self-
assessment phase is based on the principle that teachers consider diverse resources, knowledge and
alternative approaches that can be used. Accordingly, in the present study, in addition to improving
their mathematical literacy and awareness, reflective interviews of pre-service elementary school
teachers on developing a mathematics activity for mathematical literacy will be discussed within the
framework of this model. For this purpose, answers to the following questions were sought:

1. What are the mathematical literacy levels of pre-service elementary school teachers?

2. What is the level of awareness of pre-service elementary school teachers on mathematical
literacy?

3. Regarding the teaching activities designed for the development of mathematical literacy;
a) To what extent do they improve pre-service elementary school teachers' mathematical literacy?

b) To what extent do they raise the pre-service elementary school teachers' awareness of
mathematical literacy?

4. What are the reflective views of pre-service elementary school teachers on developing a
mathematics activity for mathematical literacy?

Method
Research Design

The study model was chosen as embedded design, one of the mixed method research designs. In the
embedded design, researchers embed a qualitative stage in a quantitative experiment to support the
elements of the experimental design (Creswell, Fetters, Plano Clark, & Morales, 2009). In order to
facilitate the execution and reporting of the study process, the method is structured to consist of four
processes based on the actions they contain. Data collection methods for qualitative and quantitative
research methods were used jointly to treat the processes. The steps for the study method are
presented in Table 3.

Participants
The study was carried out with 73 junior students attending to the Elementary School Teaching

Program of a public university. Criterion sampling, one of the purposive sampling methods, was used in

1186



H. Beyza CANBAZOGLU, Kamuran TARIM — Pegem Egitim ve Ogretim Dergisi, 10(4), 2020, 1183-1218

the study. In criterion sampling, criteria can be created by the researcher or a previously prepared
criteria list can be used (Yamane, 2001). In this regard, attending the third year of elementary school
teaching program was taken as a criterion. The reason for choosing third grade pre-service teachers is
that the mathematics teaching course in the elementary school teaching program takes place in the
third grade. In this course, criterion sampling method was used since the process of developing
mathematics literacy and developing a mathematics activity for mathematics literacy will be evaluated
by giving mathematics literacy education to pre-service teachers.

The study group consisted of two separate groups studying in the third year of the elementary
school teaching program. The designed training activity was administered to two separate groups
simultaneously, one group following the other. The two-group arrangement is not meant for
comparison. The objective here is, in addition to observing the deficiencies that arise in a session with
one group and eliminating them in the next session with the other group, to reach out to more people
and increase the reliability of the teaching activities.

Table 3.
Study Method.
MIXED METHOD
Stage Objective Model Design Technique/Analysis
1 Designing teaching activities to Qualitative Literature Document analysis
improve mathematical literacy review
2 Determining the mathematical Quantitative  Survey Descriptive
literacy levels and awareness of (Pre-test)
pre-service teachers
- 3 Performing the designed teaching Qualitative Case Study Interview
g activity and determining pre-
u service elementary school
o teachers' reflective interviews
a regarding the development of a
% mathematics activity for
S mathematical literacy
“ 4 Evaluating the effects of teaching Quantitative Experimental One-group pretest-
activities on mathematical literacy posttest
level and awareness variables
Evaluating reflective interviews Qualitative Case Study Descriptive Analysis

regarding the development of a
mathematics activity for
mathematical literacy

Data Collection Tools

In the present study, "Mathematical Literacy Achievement Test", "Mathematical Literacy Awareness
Test", "Reflective View Determination Form", "Planned Teaching Activities for the Development of
Mathematical Literacy" were used as data collection tools.

Mathematical literacy achievement test: Ten classic questions for university students, covering
mathematical literacy knowledge areas, contexts and processes, were identified by researchers by
reviewing relevant literature and mathematical literacy questions. Three each of the 10 questions
belong to “quantity and change and relationships” content categories, two each of them belong to
“uncertainty and space and shape” content categories. The questions consist of two or three sub-
guestions, and when each sub-question is considered as a separate question, the test consists of a total
of 20 questions. Pre-service teachers can score a minimum of 0 and a maximum of 40 points on the
Mathematical Literacy Achievement Test. In the process of creating a mathematics literacy achievement
test, the steps to determine the scope to be measured, to explain the table of specifications, to
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determine the type of substance to be included in the test, to examine questions by the specialist and to
prepare test booklets were followed. At the same time, necessary arrangements were made in terms of
language and meaning in order to increase the comprehension of the problems in line with the data and
opinions obtained by applying the same test at the higher level of the test. After the results were
evaluated and the arrangements were made, the achievement test was finalized. Cronbach alpha
reliability coefficient of the scale was calculated as .85. Mathematical literacy achievement test was
administered as pretest and posttest.

Mathematical literacy awareness test: The awareness levels of pre-service elementary school
teachers on mathematical literacy were determined with the “Mathematical Literacy Awareness Test”
developed by Demir (2015). A score out of 100 was determined for each question included in the
awareness test. Mathematical Literacy Awareness Test was administered as pretest and posttest.
Mathematical literacy awareness pretest consists of 13 questions, 8 of which are closed and 5 are open
ended. There are three questions at the foundation of the awareness test; "Do we know mathematical
literacy? Do we know its content? Do we find it necessary/useful?"

At the end of the teaching process of the pre-service teachers, mathematical literacy awareness
posttest was applied to determine the levels of mathematical literacy awareness development and
mathematical literacy question selecting skills. Accordingly, in the mathematical literacy awareness
posttest, there are 10 classic questions aimed at measuring the levels of mathematical literacy
awareness, and 16 questions aimed at measuring their mathematical literacy question selecting skills.

Reflective view determination form: In this study, the steps of examining the reflective interviews of
the teachers created by Artzt and Armor-Thomas (1999) were used to examine the reflective interviews
of the pre-service teachers regarding the experiences they had designing a mathematical literacy
activity. In this context, ten open-ended questions were created by the researchers based on the steps
within the framework of this model. Starting the fourth week of application process the pre-service
teachers were asked to design an activity for the mathematical literacy subject area taught in that lesson
weekly. Open-ended questions were asked in writing to enable pre-service elementary school teachers
to evaluate the activities they developed and the experiences they had during the preparation of the
activity.

Planned teaching activities for the development of mathematical literacy: To plan the teaching
activities, the frameworks published by IEA and OECD, technical reports, national reports published by
MOoNE regarding TIMSS and PISA project, the books of authors in the mathematical literacy expert team,
articles and theses in the literature were reviewed. All these resources were subjected to document
analysis in order to determine what and how they measure in the field of mathematical literacy. Based
on the data obtained from this, basic achievements comprising the content of teaching activities were
established. In this regard, teaching activities were designed based on the processes of cooperative
learning, solving mathematical literacy problems, and pre-service teachers creating activities for
mathematical literacy.

Data Collection

The designed teaching was applied to two separate groups simultaneously and one group following
another. The sessions were led by one of the researchers and the other researcher was in the classroom
as an observer. An expert was present in some sessions as an observer. After the sessions with the first
group, a researcher diary was filled. In addition, adjustments were made on the teaching activities after
each session. Observers gave feedback immediately after the sessions. Thus, the diary and teaching
experience of the first group were reviewed before the session to be held with the second group, and
further, the necessary updates were made in the content and flow of the course, taking into
consideration the feedback from the observer. The updated content and course flow are implemented
in the session with the second group. The process took ten weeks for both groups, including the tests.
The teaching activity outline for a representative session is given in ANNEX-1. Other sessions were
likewise conducted in line with this sample session.
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Data Analysis

A score out of 100 was assigned to each question included in the mathematical literacy awareness
test. Partial scoring was done for the achievement test. The average and standard deviation values of
the results of the pretest and posttest administered to determine the effect of the applied teaching
activities on the pre-service elementary school teachers' mathematical literacy achievement and
awareness were calculated. The average scores of each pre-service teacher on the success and
awareness sections of the posttest were compared with their average score on the pretest. The aim
here is to determine the level of improvement in pre-service teachers' mathematical literacy
achievement and awareness. In addition, it was analyzed whether these differences between before and
after teaching activities were statistically significant. For this, dependent groups t-test was applied to
determine whether the pretest and posttest scores of each group were significant.

Descriptive analysis method was used in the analysis of reflective interviews of pre-service teachers
about their experiences in designing a mathematics activity. According to the descriptive analysis
method, the collected data are organized and interpreted according to the previously determined
themes (Miles & Huberman, 2016). Accordingly, descriptive analysis was carried out with respect to
three themes and eight categories based on the principles of the theoretical model reflection by Artzt
and Armor-Thomas (1999). The codes were created by the researchers and organized under the relevant
themes and categories. The data obtained were arranged in tables. In addition, direct quotations from
the reflective interviews of pre-service teachers were included in quotations. The individual opinions of
pre-service teachers were encoded using their group's name and a number from 1 to 5. In transferring
the opinions of the teacher candidates, their own opinions were included using the names of their own
clusters and numbered from 1 to 5 [Five Pens, Lodos, Nameless, NNBM, Random, Venus, Eva, Bright,
Two Times Two, Square Root, Matrix, Brainstorming, SEN-B, Group Respect, Death Group, IQ 145, Four
Operations, Zero One, Alpha].

Findings

The aim of the study was to evaluate the extent to which the teaching activities designed for the
development of mathematical literacy improved the pre-service elementary school teachers'
mathematical literacy and awareness, and their reflective interviews on the development of a
mathematical activity for mathematical literacy. For this purpose, mathematical literacy achievement
and awareness test results administered to pre-service elementary school teachers are presented in
Table 4.

Table 4.
Dependent Groups t-Test Results of Mathematical Literacy Achievement and Awareness Tests.
N X sd t p
Mathematical Literacy Achievement Test Pretest 73 16.29 6.04 18.79 .00
Posttest 73 32.96 4.48
Mathematical Literacy Awareness Test Pretest 73 .00 .00 26.12 .00
Posttest 73 7719 17.78

The pre-service teachers can score a minimum of 0 and a maximum of 40 points on mathematical
literacy achievement test. When the average scores and standard deviations of pre-service teachers
were evaluated, it was determined that the average score of mathematical literacy achievement was
16.29 at the beginning, and the average score was 32.96 at the end of the study. In this sense, it was
determined that pre-service teachers' mathematical literacy levels were above the average score and
mathematical literacy levels improved significantly. As seen in Table 4, it was determined that the levels
of mathematical literacy improved statistically significantly after the application, according to the
dependent group t-test results conducted to determine whether the pre-service elementary school
teachers' mathematical literacy progress was statistically significant (t (72) = 18.79, p < .05).
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The analysis of pretest posttest results of the mathematical literacy awareness test administered to
determine the extent to which the teaching activities improved the mathematical literacy awareness
levels of pre-service elementary school teachers reveals that the pre-service teachers’ mathematical
literacy awareness posttest average climbed to 77.19. Considering that a minimum of 0 and a maximum
of 100 points can be scored on the mathematical literacy awareness test, it was determined that the
pre-service teachers' mathematical literacy awareness was above the average score and their awareness
of mathematical literacy improved significantly at the end of the study. As seen in Table 4, it was
determined that the levels of mathematical literacy awareness improved statistically significantly after
the application, according to the dependent group t-test results conducted to determine whether the
pre-service elementary school teachers' mathematical literacy awareness progress was statistically
significant (t (72 ) = 26.12, p < .05).

Another sub-purpose of the study was to evaluate the reflective interviews of pre-service
elementary school teachers on developing a mathematics activity for mathematical literacy. In this
context, reflective interviews of pre-service elementary school teachers on developing a mathematics
activity for mathematical literacy were organized under the themes of “pre-active reflections”, “active
process” and “post-active reflections”. The distributions of the themes, categories and codes formed are

presented in Table 5.
“Pre-Active Reflections” Theme

Content knowledge category: The “content knowledge” category reveals the goals and main
objectives of the activities designed by the pre-service teachers. Accordingly, the pre-service teachers
created the content information of the activities they designed within the framework of the
mathematical literacy dimensions and learning areas in the elementary school mathematics curriculum.
In other words, the pre-service teachers stated that they designed mathematical literacy activities based
on the achievements in the elementary school mathematics curriculum.

Pedagogical knowledge: instructional approach category: “Pedagogical Knowledge: Instructional
Approach” category reveals the choice of the most effective teaching approach (constructivist, problem-
based learning, discovery learning, collaborative learning) and why the pre-service teachers made this
choice. The views of some pre-service teachers about the codes included in this category are given
below.

“We used the problem-based learning approach. Because in this activity, we wanted the students to
solve a daily life problem arousing interest and curiosity, to develop students' skills, for them to work
as a group, so that individuals could develop their social skills and responsibilities.” (Venus-3)

“The most effective teaching approach to engage the students in the activity is through discovery
learning. Because in discovery learning, the person who solves the problem is the student, the teacher
assumes only the guide role in problem solving. It is the most effective approach because the student
is at the center and the student reaches the solution.” (Square Root-4)

“The most effective teaching approach to be used in this activity is “Cooperative learning approach”.
Because having all the students by the board as a group and utilizing the materials makes the activity
more effective. Cooperative learning enables students to learn in groups and actively.” (Group Four
Operations-1)

“Interactive Process” Theme

Teacher Role Category: The “Teacher Role” category reveals the roles of the teacher in the process
during the implementation of the activity. The pre-service teachers stated that teachers had roles as
guiding, evaluating, motivating and giving feedback in the implementation of the activity. The views of
some pre-service teachers about the codes included in this category are given below.
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“S/he helps students learn their basic knowledge and skills. S/he presents problem situations to
students. S/he provides the necessary explanations for them to understand the problem.” (Random-

2)

“When reviewing the solution, other solution paths are questioned and discussed.” (1Q 145-2)

Table 5.

Reflective Interviews of Prospective Primary School Teachers on Developing a Mathematics Activity for

Mathematical Literacy.

Theme Category

Code

Pre-active Reflections Content Knowledge

Pedagogical Knowledge:
Teaching Approach

Interactive Process Teacher Role

Student Role

Anticipated Difficulties

Post-active Reflections Alternative Processes
(Self-evaluation)

Experiences

Resources

Geometry in ML* context
Measurement in ML context
Numbers and Operations in ML context
Data Processing in ML context
Solving non-routine and real problems
Constructivist Approach
Problem-based Learning

Discovery Learning

Collaborative Learning

Guiding

Evaluating

Motivating

Giving Feedback

Understanding the problem situation
Solving the problem

Establishing a relationship
Developing a model

Finding the appropriate strategy
Estimating

Checking the solution
Understanding the problem
Developing a model

Establishing a relationship

Finding the appropriate strategy
Solving the problem

Classroom management

Individual differences

Different problem-solving strategy
Changing variables

Posing similar problems

Changing teaching approach
Awareness: Personal

Awareness: Subject area knowledge
Difficulty: Finding problems
Difficulty: Planning activities
Process: Enjoyment

Acquiring competence

Internet Sites

*ML: Mathematical Literacy

" S/he motivates the students and enables them to solve the problem in cooperation." (SEN-B-4)

“..S/he helps students where they are stuck in calculating the area and four operations. S/he gives
feedback on the correctness or inaccuracy of their solutions.” (Five Pens-5)
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Student role category: The “Student Role” category reveals the student's roles in the process during
the implementation of the activity. In this regard, the pre-service teachers stated that they expect
students to understand the problem situation, solve the problem, establish a relationship, develop a
model, find the appropriate strategy, estimate, and check the solution. The views of some pre-service
teachers about the codes included in this category are given below.

“Students structure information themselves during the activity process. They make it more
meaningful and simpler. They brainstorm in this process.” (Group Alpha-3)

"... S/he relates the question to daily life." (1Q 145-4)
"The student creates the mathematical form of the problem to solve the problem." (Five Pens-5)

Anticipated difficulties category: The "Anticipated Difficulties" category reveals the difficulties that
may arise during the implementation phase of the activity. In this regard, the pre-service teachers stated
that students may not understand the problem; they may have difficulties in creating a model for the
solution of the problem, establishing a relationship and finding the appropriate strategy. In addition, the
pre-service teachers stated that there might be difficulties in classroom management and due to the
individual differences of the students. The views of some pre-service teachers about the codes included
in this category are given below.

“Students may have difficulty understanding the problem. Therefore, the allocated time may not be
enough.” (Group Matrix-3)

"The student may not be able to fully explain the numbers and the values of the numbers, its
relationship with other numbers, the largeness, smallness, equality, and proximity relationship to
solve the problem." (NNBM-2)

“Money may be summed incorrectly. Therefore, the problem may be solved incorrectly.” (Death
Group-2)

“It may be difficult to grab students' attention and establish a class leadership and create a quiet
environment.” (Square Root-4)

“While doing this activity, students can get bored with the activity if the number of kinesthetic
students is high. This prevents reaching the target.” (Zero One-1)

“Post-Active Reflections” Theme

Alternative processes category: The “Alternative Processes” category reveals the alternative
processes after the activity was implemented by pre-service teachers, considering the situations in the
activity process. In other words, the pre-service teachers were asked what they would change if they
were to teach the lesson again. Accordingly, the pre-service teachers stated that different problem
solving strategies can be offered to students in the problem solving process, the variables included in
the problem can be changed, an alternative process can be created by changing the teaching approach
used for the activity and solving a problem similar to the context or content of the selected problem for
the activity. The views of some pre-service teachers about the codes included in this category are given
below.

"The number of letters can be increased, the letters can be changed, and the scores can be changed."
(Lodos-2)

“In another area of uncertainty, in the personal context and in the use phase, a sample of questions
can be solved.” (Group Alpha-1)

“If I would teach the lesson again, | would change the teaching approach. | would use cooperative

learning. Thus, students can solve the problem more easily by discussing among themselves.” (Group

Bright-1)

Experiences category: The “Experiences” category reveals the personal shortcomings or
competencies that pre-service teachers realize in the process of designing the activity. The pre-service
teachers expressed in their opinions that they realized their individual abilities, competencies in

1192



H. Beyza CANBAZOGLU, Kamuran TARIM — Pegem Egitim ve Ogretim Dergisi, 10(4), 2020, 1183-1218

teaching mathematics and lack of subject field knowledge. They stated that they were aware of the
importance of creating materials, designing activities and associating problems with daily life in
mathematics teaching. In addition, they expressed that they became aware of using concrete materials
to increase the retention in learning, modern teaching approaches that can be used in mathematics
teaching and interdisciplinary education and they enjoyed the process. They also stated in their
interviews that they had difficulty in finding mathematical literacy problems and designing activities. The
views of some pre-service teachers about the codes included in this category are given below.

“We have seen that working on the problem using the materials provides retention and activeness in
learning. Instead of teaching the students with plain discourse, we realized that problem solving with
concrete materials is more attractive and effective.” (Group Venus-1)

"I realized that the letter formation problem implies not only mathematics but also Turkish or other
subjects, and | realized that it could be used in other subjects in the concept teaching phase."” (Lodos-
4)

“It was difficult to design an activity for elementary school students. We had difficulties in finding
daily life problems and designing activities for this.” (Group Bright-3)

“While we had difficulty in preparing materials at first, now we are more specialized in designing
materials and preparing an activity plan.” (Group Matrix-3)

Resources category: The “Resources” category reveals which resources the pre-service teachers
used in the process of designing the activity. Pre-service teachers stated that they used the website of
TIMSS, PISA and MEB when designing the activities. They also emphasized that mathematical literacy
problems are not covered in textbooks, and that they can find mathematical literacy problems only in
resources published on the internet in connection with PISA and TIMSS exams.

Discussion and Conclusion

In the present study, which aims to improve the mathematical literacy and awareness of pre-service
teachers with the designed teaching activities, it has been determined that the pre-service teacher
candidates have significantly improved their mathematical literacy and awareness levels. Three reasons
were identified for this improvement: pre-service teachers designing activities for mathematical literacy,
mathematical literacy problem solving exercises and the cooperative learning used in the
implementation phase of the designed teaching activities.

Having the pre-service elementary school teachers design activities for mathematical literacy
constitutes the basis of the designed teaching activities. It is thought that the pre-service teachers
designing activities for mathematical literacy positively influences their mathematical literacy
achievement and awareness. The pre-service teachers with the cooperative learning groups have
designed mathematics activities for the elementary school level according to the four sub-dimensions of
mathematical literacy starting the fourth week of the application process. While designing these
activities, the pre-service teachers had to think about whether these four dimensions were included in
the activities they designed, and from time to time they had to explain to other groups in the classroom
how these dimensions were included. “Activity-based mathematics instruction” approach has emerged
from researches on how to teach mathematics and searches for making students more active in the
process (Savas, Obay, & Duru, 2006). Chapman (2013) emphasizes that mathematical activities improve
mathematical relationships and practices in students' real-life situations. Accordingly, meaningful and
permanent learning takes place thanks to mathematical activities designed for the purpose (Bozkurt,
2012; Connolly, Arkes, & Hammond, 2000; Henningsen & Stein, 1997; Jones & Pratt, 2006; Ozgen &
Alkan, 2011; Yeo, 2007). Thanks to mathematical activities, individuals are actively participating in the
process (Swan, 2008), using materials and various resources (Henningsen & Stein, 1997) and developing
problem solving skills (Kroesbergen, Van Luit, & Maas, 2004; Simon & Tzur, 2004) and as a result of the
process, they generate a product (Ugurel & Bukova-Glizel, 2010). Furthermore, the result that "learning
activities positively influence the achievement levels and associating with daily life and modelling skills
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of students" Bukova Guzel and Alkan (2004) reached for the constructivist learning approach is in
parallel with the results of the present study. In this context, it is thought that designing activities plays
an important role in the development of mathematical literacy of pre-service teachers.

Another process that forms the basis of the designed teaching activity is problem solving exercises. It
is thought that problem solving for mathematical literacy in the process positively influences the pre-
service teachers' mathematical literacy achievement and awareness. In this process, the pre-service
elementary school teachers together with their cooperative learning groups had the experience of
various problem-solving exercises in the mathematical literacy dimensions. In order for the pre-service
elementary school teachers to gain experience and awareness for each dimension, different
mathematical literacy problems were solved. Because at the core of mathematical literacy, there is the
ability to help students solve real-life problems related to mathematical concepts (Garfunkel, 2013;
OECD, 2019a, 2019b). This is in line with Johar's (2012) view, which demonstrates that mathematical
literacy proficiency is the ability to propose, formulate, and solve problems within or outside
mathematics in various fields and contexts. The existence of innovative assessment areas called
"creative problem solving" in PISA 2012 and "collaborative problem solving" in 2015 clearly reveals the
importance attributed to the development of problem-solving skills in students (Ev Cimen, 2019). In this
context, teaching environments designed for problem solving improve students' mathematical literacy
(Borhan, 2012; Firdaus, 2017; Ozcan & Balim, 2013; Temel, 2014).

The last process that forms the basis of the designed teaching activity is the cooperative learning
approach. In this context, before the process started, cooperative learning groups of four or five people
were created. During the process, the pre-service teachers worked as a group, not individually. They
participated in many processes such as problem solving, designing activities, discussion, and
brainstorming by interacting with their group friends. This participation process is also thought to bring
a positive effect on the pre-service teachers' mathematical literacy achievement and awareness.
Because numerous studies (Al-Halal, 2001; Arisoy, 2011; Arisoy & Tarim, 2013; Aziz & Hossain, 2010;
Barbato, 2000; Bosfield, 2004; Brahmer & Harmatys, 2009; Capar & Tarim, 2015; Gillies, 2004; Johnson,
Johnson, & Stanne, 2000; Tarim, 2003; Tarim & Akdeniz, 2008) emphasize that the cooperative learning
method is effective on the academic achievement of individuals.

The reflective interviews of the pre-service elementary school teachers on developing mathematics
activity for mathematical literacy were discussed under three themes: pre-active reflections, active
process and post-active reflections (self-evaluation) according to the reflection model of Artzt and
Armor Thomas (1999). In the pre-active reflections phase, it was determined that the teacher
candidates created mathematical literacy activities based on the gains in the elementary school
mathematics curriculum.

Mathematical content areas, a sub-dimension of mathematical literacy, are related to the learning
areas in the mathematics curriculum. For example, the quantity mathematical literacy sub-dimension is
related to the learning area of numbers and operations in the mathematics curriculum. The pre-service
teachers created mathematical literacy activities within the scope of this relationship. Similarly, in a
study conducted by Toprak, Ugurel and Tuncer (2014), it was found that pre-service teachers mostly
employed the subjects and attainments in the mathematics curriculum during the activity design
process. Furthermore, the practices of the teacher in the teaching process depend on the curriculum of
the course s/he is teaching (Remillard, 2005). In this context, teachers' knowledge of the curriculum
plays an important role in the teaching process (An, Kulm, & Wu, 2004; Schmidt, Houang, & Cogan,
2002).

Another important finding that emerged in the pre-active reflections process is the teaching
approaches used by the pre-service teachers in implementing the activity. When the teaching
approaches chosen by the pre-service teachers are examined, it is seen that they prefer student-
centered teaching approaches. In addition, they emphasized the roles of the student as active
participant and the teacher as guide in the implementation of the activity. Accordingly, it is concluded
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that the pre-service teachers designed their activities with a contemporary and student-centered
approach. This is a positive finding in terms of overlapping with the constructivist philosophy on which
the mathematics curriculum is based. According to Stein and Smith (1998a, 1998b), an activity gains
meaning with the teacher who puts it into action. In this context, the pre-service teachers' managing the
activity process based on the renewed curriculum, contemporary and student-centered teaching
approaches show that they have knowledge, skills and awareness. Because De Mesquita and Drake
(1994) emphasize that there is a direct relationship between teachers' understanding of an innovation
and the success of that innovation. Bukova Glzel and Alkan (2004) emphasize that student-centered
teaching approaches are effective in achieving the goals in activities designed for the specified teaching
objectives. Similarly, in a study conducted by Haciémeroglu (2018), it was determined that pre-service
teachers prefer constructivist student-centered teaching approaches in the design of mathematics
activity.

The pre-service teachers stated that during the implementation of the activity, students may have
difficulty in understanding the problem, creating a model for the solution of the problem, establishing a
relationship and finding the appropriate strategy. In addition, the pre-service teachers stated that there
might be difficulties in classroom management and due to the individual differences of the students.
Similarly, in the study conducted by Bozkurt and Kuran (2016), the fact that the teachers stated that
they could not apply math activities due to classroom management factors such as student level and
crowded classes supports the findings obtained in our research.

Regarding their experiences in the process of designing the activity, the pre-service teachers stated
that they had difficulty in the beginning in designing activities for mathematical literacy, but they gained
competence in preparing materials, designing activities, creating an activity plan and teaching
mathematics as they gained experience in the process. The pre-service elementary school teachers
emphasized the lack of experience as a reason for having difficulty in this process. Studies also show that
teachers and pre-service teachers do not have enough experience in their field and teaching
professional knowledge and they have difficulty in designing activities (Bal, 2008; Bozkurt & Kuran, 2016;
Chalies, Bruno- Meard, Meard, & Bertone, 2010; Dagli, 2006; Haciémeroglu & Sahin Taskin, 2010).
Ugurel, Bukova Glizel and Kula (2010) point out that activity design and deciding “where" and "how"
activities can be employed in the learning-teaching process are the most common issues faced by pre-
service teachers and educators. The impression of pre-service teachers in our study, which supports
these studies, is to gain experience. The pre-service teachers stated that they could design activities
more easily as the process progressed, in other words, as they gained experience in designing activities.
Accordingly, in order for the mathematics curriculum to reach the desired goals, elementary school
teachers and pre-service teachers should acquire knowledge and skills on related subjects and bring
these knowledge and skills to the point of application (Bayram, 2015; Bozkurt, 2012; Liljedahl, Chernoff,
& Zazkis, 2007; Ozgen, 2017; Toprak, Ugurel, & Tuncer, 2014; Ugurel, Bukova Giizel, & Kula, 2010).

Another noteworthy finding from the pre-service teacher interviews is that they have difficulty in
finding mathematical literacy problems. They emphasized that mathematical literacy problems are not
sufficiently included in textbooks, only that they found mathematical literacy problems in sources
published on the internet as a result of PISA and TIMSS exams. Studies emphasize that mathematics
literacy problems are not sufficiently covered in mathematics textbooks (Aydogdu iskenderoglu & Baki,
2011; Dede & Yaman, 2005). However, teachers mostly use textbooks in the teaching process (Aydogdu
iskenderoglu & Baki, 2011). Duatepe Paksu and Akkus (2007) found that most of the mathematics
lessons they observed the teachers did not use any material other than the textbooks. Although
textbooks are an important teaching tool in the education-training process, they can also be the source
of various problems. For this reason, problems arising from the content of textbooks can affect the
learning-teaching process (Keles, 2001).
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Implications

In the present study, cooperative learning, problem solving, and activity design formed the basis of
the designed teaching program. Other studies may investigate different methods of teaching to improve
mathematical literacy. In order to provide pre-service teachers with the knowledge, skills and awareness
of mathematical literacy, mathematical literacy course can be offered as an elective course in the
undergraduate period. The pre-service teachers stated that they had difficulty in designing activities in
the first weeks of the application process. They explained the reason for this was the lack of experience.
Accordingly, the undergraduate mathematics teaching courses curricula may be updated to include
activity design for mathematics and mathematical literacy. It was concluded that the problems related
to mathematical literacy are not sufficiently covered in the textbooks and that there are mathematical
literacy problems only in the resources published on the internet in connection with PISA and TIMSS
exams. Therefore, it should be ensured that real life problems augmenting mathematical literacy are
included in mathematics textbooks more. In addition, printed, visual and audio resources that contain
mathematical literacy problems should be added to elementary school literature. Experts can organize
seminars for elementary school teachers and pre-service teachers to provide information on the
processes of cooperative learning, solving mathematical literacy problems, and designing activities for
mathematical literacy.
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Turkish Version

Girig
ilkokul matematik dersi 6gretim programi ile ulasilmasi hedeflenen amaglardan en gok {zerinde
durulan konulardan biri matematik okuryazarligidir. Matematiksel bilgi ve becerilerin gercek yasama
aktarilmasi ve gercek yasam durumlarinin matematiksel olarak degerlendirilmesi ve yorumlanmasi

olarak ifade edilen matematik okuryazarligi, matematik egitiminin genel amacidir (Kabael & Ata Baran,
2019). Bu dogrultuda matematik okuryazarliginin matematik 6gretimi siirecindeki 6nemi asikardir.

ilkokul matematik dersi 8gretimi, matematigi 6grenebilecegi ve uygulayabilecegi inanci ile cevresinde
ve okul ortami igerisinde 6grendiklerini anlamlandirabilen ve kendine ait anlamlar olusturabilen,
olusturdugu anlamlari uygun temsiller ve modeller kullanarak glnlik yasam icerisinde karsilastig
durumlara ve problemlere islemsel akicilik icerisinde uygulayabilen ve ¢6ziimlemelerini
gerekcelendirebilen bireyler yetistirmeyi hedeflemektedir. Bu baglamda matematik egitimi, matematik
ve glinlik yasam arasinda anlamh iliskilerin kuruldugu uygulamalara yoénelmek durumundadir
(Canbazoglu, Tarim, & Baypinar, 2019; De Corte, 2004; Kabael, 2019; Kilpatrick, 2001; Kilpatrick,
Swafford, & Findell, 2001). Ote yandan, Ortak Temel Matematik Standartlari (Common Core Standards
for Mathematics [CCSM], 2015) ve Ulusal Arastirma Konseyi Raporu (National Research Council [NRC],
2012) incelediginde, ilkokul seviyesinde matematik egitimi, matematik okuryazarligi Uzerine
temellendirilmektedir. Bir anlamda matematik okuryazari bireyler yetistirmenin 6nemi kavranmaya
baslamistir.

Matematik okuryazarhigi problemleri ile 6grencilerden; rutin problemleri ¢6zebilmenin 6tesinde,
rutin olmayan problemleri ¢dzebilmesi, glnliik yasaminda bir durum ile karsilastig§inda matematik
algilarini harekete gegirmesi, sorunlarini ¢cozerken matematikten yararlanarak 6zgiin ¢éziimler Gretmesi
ve matematigi yasamla birlestirmeleri beklenmektedir. Bu baglamda matematik okuryazarligi
problemleri olusturulurken doért temel boyut dikkate alinmaktadir (Organisation for Economic Co-
operation and Development [OECD], 2019a). Matematik okuryazarligi problemlerinin boyutlari (OECD,
2019a) Tablo 1’de sunulmustur.

Bireylerin matematik ve matematik okuryazarligi basarisi, uluslararasi yapilan bazi sinavlar ile
olcilmektedir. Bunlar, TIMSS ve PISA sinavlaridir. TIMSS ve PISA degerlendirmesinde llkelere gore basari
siralamasina bakildiginda, Tirkiye’nin matematik ve matematik okuryazarligi performansinin katilimci
tlkelerin ¢ogunun altinda kaldigi ve basari siralamasinda alt siralarda yer aldigi belirlenmistir (OECD,
2019a). Bu dogrultuda TIMSS ve PISA uygulamalari degerlendirildiginde, Tirkiye’deki 6grencilerin
matematik ve matematik okuryazarligi basarisinin disik oldugu goérilmektedir (Mullis & Martin, 2008;
OECD, 20193, 2019b).

Matematik okuryazarliginin gelismesinde en énemli etkenlerden birinin 6gretmenler oldugu ilgili alan
yazinda 6énemle vurgulanmaktadir (Altun & Akkaya, 2014; Lin & Tai, 2015). Altun ve Akkaya (2014),
matematik dersi 6gretim programlarinin uygulayicisi olan 06gretmenlerin, 6grencilerin matematik
okuryazarligl basarilari lizerindeki 6nemine vurgu yapmaktadir. Lin ve Tai (2015) ise 6gretmenlerin
cagdas Ogretim yaklasimlari dogrultusunda, 6grencilerin matematik okuryazarligi gelisimlerine katkida
bulunmalari  gerektigini ifade etmektedir. Ancak sinif Ogretmeni adaylarinin  matematik
okuryazarliklarinin yeterli diizeyde olmadigini ifade eden ¢alismalar bulunmaktadir (Baypinar, Tarim, &
Keklik, 2015; Tarim, Ozsezer, & Canbazoglu, 2017). Buna ragmen hizmet 6ncesi egitim siirecinde olan ve
matematik okuryazarligi beceri ve bilgilerini 6grencilerine aktaracak olan sinif 6gretmeni adaylarinin,
matematik okuryazarligini gelistirmeye yonelik herhangi bir calismaya rastlaniimamistir. Bu nedenle bu
arastirmada sinif 6gretmeni adaylarinin matematik okuryazarligi ve farkindalklarinin gelistiriimesine
odaklanmasi arastirmayi 6zgin kilmaktadir. Bu dogrultuda bu galismada, sinif 6gretmeni adaylarinin
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matematik okuryazarliklarinin gelistiriimesine yonelik 6gretim etkinliklerinin planlanmasi, uygulanmasi
ve 0gretmen adaylarinin matematik okuryazarligina yonelik bir matematik etkinligi gelistirmesine iligkin
yansitici goruglerinin degerlendirilmesi amaglanmistir.

Tablo 1.

Matematik Okuryazarligi Problemlerinin Boyutlari.
Matematik Okuryazarhig Boyutlari Kategoriler
Matematiksel igerik Alanlari = Cokluk

= Degisim ve iliskiler

= Uzay ve Sekil

= Belirsizlik ve Veri
Genel igerik Alanlari (Gercek Yasam = Kisisel

Baglamlari) = Mesleki
= Toplumsal
= Bilimsel
Matematiksel Siiregler = Durumlari matematiksel olarak formillestirme

= Matematiksel kavram, olgu, siiregleri kullanma
= Matematiksel ¢iktilari  yorumlama, uygulama ve
degerlendirme

Matematiksel Sureglerin Temelini = iletisim
Olusturan Matematik Becerileri = Matematiklestirme
= Gosterim

= Akil Ylritme ve Kanit Gosterme

= Problem Cozme Stratejisi Tasarlama

» Sembolik, Teknik Dil ve islemleri Kullanma
= Matematiksel Araglari Kullanma

Yansitici Goriisleri Belirlemeye Yonelik Kuramsal Cergeve

Matematik okuryazarligi becerileri arasinda problem ¢6zme, akil yiritme, kanit gésterme gibi Gst
diizey diisiinme becerileri bulunmaktadir. Ust diizey diisiinme becerileri icerisinde yer alan analiz, sentez
ve degerlendirme bilesenleri, dogrudan yansitici disiinme ile iliskilidir (Song, Grabowski, Koszalka, &
Harkness, 2006; Yorulmaz, 2006). Bu baglamda matematik okuryazarligi becerileri bireylere
kazandirilirken ayni zamanda yansitici diisinme becerileri de ise kosulmaktadir.

Ferraro (2000) 68retmenlerin yansitici uygulamalarinin énemine deginmis ve etkili 6grenme-6gretim
surecinin yansitma, sorgulama ve devamli gelisimin 6gretmenin bilgisine olan olumlu etkisi oldugunu
vurgulamistir. Bu baglamda 6gretmenin yansitici diislinme becerisine sahip olmasinin énemli oldugu
distnilmektedir. Bu nedenle, bu ¢calismada 6gretmen adaylarinin matematik okuryazarligina yonelik bir
matematik etkinligi tasarlamalari saglanarak, onlarin bu siirecte yansitici goérislerinin incelenmesi,
gelecekte bir 6gretmen olarak yapacaklari uygulamalar agisindan énemli bir yer tutmaktadir.

Artzt ve Armour-Thomas (1999) 6gretmenlerin matematik 6gretim uygulamalarina yonelik yansitici
goruslerini belirlemek icin bilissel bir model gelistirmislerdir. Bu model li¢ evreden olusmaktadir. Artzt ve
Armour-Thomas’in (1999) yansitici disiince modeli Sekil 1’de gosterilmistir.

Yansitici diisince modeli Sekil 1’de goruldigu lzere (¢ evreden olusmaktadir. Bu evrelerin igerigini
ise sekiz adim olusturmaktadir. Yansitici dislinme modelinin adimlari Tablo 2’de verilmistir. Etkinlik
oncesi evresinde 6gretmenlerden etkinligin amaclarini belirlemeleri istenmektedir. Bununla birlikte bu
evrede Ogretmenlerin pedagojik bilgileri de sorgulanmaktadir. Bu baglamda etkinlik oncesi evresi
ogretmenlerin alan bilgisi ve pedagojik stratejileri kullanimlarina yogunlagsmaktadir. Etkinlik stireci evresi,
o6gretmen ve 6grenciler arasindaki etkilesimle beraber karsilasilabilecek gligliiklere yogunlasmaktadir. Bu
dogrultuda 6gretmenlerden etkinlik siireci evresinde, 6gretmen ve 6grenci roli ile beklenen gigliklerin
belirlenmesi istenmektedir.

1198



H. Beyza CANBAZOGLU, Kamuran TARIM — Pegem Egitim ve Ogretim Dergisi, 10(4), 2020, 1183-1218

Etkinlik
Oncesi
Yansimalar

Etkinlik Sonrasi
Yansimalar

Oz
Degerlendirme)

Sekil 1. Yansitici diisiince modeli (Artzt & Armour-Thomas, 1999).

Tablo 2.
Yansitici Diisiinme Modeli Evreleri ve Adimlari.
Yansitici Diisinme Modeli Evreleri Yansitici Diisinme Modeli Adimlari
Etkinlik Oncesi Yansimalar icerigin Bilgisi
Pedagoji Bilgisi
Etkinlik Streci Ogretmenin Etkinlikteki Rolii

Ogrencilerin Etkinlikteki Rolii
Beklenen Gugliikler

Etkinlik Sonrasi Yansimalar Alternatif Stiregler
(Oz Degerlendirme) Deneyimler
Kaynaklar

Son evre olan etkinlik sonrasi yansimalar (6z degerlendirme) evresi ise Ogretmenlerin farkh
kaynaklari, bilgilerini ve kullanilabilecek alternatif yaklasimlari gbéz 6niinde bulundurmalari esasina
dayanmaktadir. Bu dogrultuda bu calismada, sinif 6gretmeni adaylarinin matematik okuryazarhgr ve
farkindaliklarinin gelistirilmesinin yani sira matematik okuryazarligina yonelik bir matematik etkinligi
gelistirmesine iliskin yansitici gorisleri bu model c¢ercevesinde degerlendirilecektir. Bu amag
dogrultusunda asagidaki sorulara yanit aranmistir:

1. Sinif 6gretmeni adaylarinin matematik okuryazarhk dizeyleri nedir?

2. Sinif 6gretmeni adaylarinin matematik okuryazarhgina iliskin farkindaliklari ne diizeydedir?
3. Matematik okuryazarliginin gelistiriimesine yonelik tasarlanan 6gretim etkinlikleri;

a) Sinif 6gretmeni adaylarinin matematik okuryazarlhigini ne diizeyde gelistirmektedir?

b) Sinif 6gretmeni adaylarina, matematik okuryazarligina iliskin ne dizeyde farkindalik
kazandirmaktadir?

4. Sinif 6gretmeni adaylarinin, matematik okuryazarligina yonelik bir matematik etkinligi gelistirmesine
iliskin yansitici gorisleri nelerdir?

Yontem

Arastirma Modeli

Arastirmanin  modeli, karma yodntem arastirma desenlerinden i¢ ice karma desen olarak
belirlenmistir. i¢ ice karma desende arastirmacilar, deneysel desenin unsurlarini desteklemek iizere nitel
bir asamayi nicel bir deneyin icine gdmerler (Creswell, Fetters, Plano Clark, & Morales, 2009). Arastirma
sirecinin ydratialmesini ve raporlastiriimasini kolaylastirmak adina yodntem, icinde barindirdiklarn
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eylemlere gore dort slregten olusacak sekilde yapilandirilmistir. Siireglerin isletiimesinde nitel ve nicel
arastirma yontemlerine ait veri toplama yontemleri bir arada kullanilmistir. Arastirmanin yéntemine
yonelik asamalar Tablo 3’de sunulmustur.

Tablo 3.
Arastirmanin Yéntemi.

KARMA YONTEM

Asama Amag Model Desen Teknik/Analiz

1 Matematik okuryazarliginin gelistirilmesine  Nitel Alanyazin  Dokiman
yonelik Ogretimin etkinliklerinin Taramasi  Analizi
tasarlanmasi

2 Ogretmen adaylarinin matematik  Nicel Tarama Betimsel
okuryazarlik dizeylerinin ve (On Test)
farkindaliklarinin tespit edilmesi

3 Tasarlanan 6gretimin uygulanmasi ve sinif  Nitel Durum Gorisme
ogretmeni adaylarinin matematik
okuryazarligina  yonelik bir matematik
etkinligi ~ gelistirmesine iliskin  yansitici
disinme gorusglerinin belirlenmesi

4 Ogretim etkinliklerinin etkilerinin matematik  Nicel Deneysel Tek Grup On
okuryazarlig dizeyi ve farkindahk Test-Son Test
degiskenleri tizerinden degerlendirilmesi
Matematik okuryazarligina yonelik bir Nitel Durum Betimsel Analiz
matematik etkinligi gelistiriimesine iliskin
yansiticl disinme gorislerin
degerlendirilmesi

iC iCE DESEN

Katilimcilar

Arastirma, bir devlet lniversitesinin sinif 6gretmenligi programinin lgilncu sinifinda 6grenim goren
73 sinif 6gretmeni adayi ile gergeklestirilmistir. Arastirmada amacgh 6rnekleme yontemlerinden 6lglt
drnekleme ydntemi kullanilmistir. Olciit 6rneklemede, dlciitler arastirmaci tarafindan olusturulabilir ya
da daha 6nceden hazirlanmis bir 6lglt listesi kullanilabilir (Yamane, 2001). Bu dogrultuda arastirmada,
katiimcilarin sinif 6gretmenligi programina devam eden Ugincl sinif 6grencileri olmasi 6lgit olarak
alinmustir. Uciincii sinif 6gretmen adaylarinin secilme nedeni, sinif 6gretmenligi programinda matematik
ogretimi dersinin UGglincl sinifta yer almasidir. Bu ders kapsaminda 6gretmen adaylarina matematik
okuryazarligr egitimi verilerek, onlarin matematik okuryazarlklarinin gelistirilmesi ve matematik
okuryazarligina yonelik bir matematik etkinligi gelistirme slirecleri degerlendirilecegi icin oOlglt
ornekleme yontemi kullanilmistir.

Calisma grubunu, sinif egitimi programinin Gglincl sinifinda 6grenim goren iki ayri grup
olusturmaktadir. Tasarlanan 6gretim, iki ayri gruba es zamanl olarak ve bu gruplardan biri digerini takip
edecek sekilde uygulanmistir. iki grupla calismanin amaci karsilastirma yapmak degildir. Bir grupla
yapilan bir derste ortaya ¢ikan eksiklikleri gormek ve diger grupla yapilacak derste bunlari gidermenin
yani sira, daha ¢ok kisiye ulasmis olmak ve 6gretim etkinliklerinin giivenirligini artirmaktir.

Veri Toplama Araglari

Bu arastirmada veri toplama araci olarak, “Matematik Okuryazarligi Basari Testi”, “Matematik
Okuryazarligi Farkindalik Testi”, “Yansitict Gorls Belirleme Formu”, “Matematik Okuryazarliginin
Gelistirilmesine Yonelik Planlanan Ogretim Etkinlikleri” kullanilmistir.
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Matematik okuryazarligi basari testi: ilgili literatiir ve matematik okuryazarlig sorular taranarak
Universite 6grencilerine yonelik, matematik okuryazarhigl bilgi alanlarini, baglamlarini ve siireglerini
kapsayan 10 klasik soru, arastirmacilar tarafindan belirlenmistir. 10 sorudan Uger tanesi “nicelik ile
degisim ve iliskiler”, ikiser tanesi “belirsizlik ile uzay ve sekil” igerik kategorilerinden olusmaktadir.
Sorular, iki ya da g alt sorudan olusmakta ve her alt soru ayri bir soru olarak ele alindiginda test toplam
20 sorudan olusmaktadir. Matematik Okuryazarligr Basari Testinden 6gretmen adaylari, minimum O,
maksimum 40 puan alabilmektedir. Matematik okuryazarligi basari testinin olusturulmasi siirecinde
siraslyla; 6lgmeye konu olacak kapsamin belirlenmesi, belirtke tablolarinin agiklanmasi, testte yer alacak
madde tipinin belirlenmesi, uzman tarafindan sorularin incelenmesi ve test kitapgiklarinin hazirlanmasi
adimlar izlenmistir. Ayni zamanda testin uygulanacagl kademenin bir Ust kademesinde ayni test
uygulanarak, elde edilen veri ve goriisler dogrultusunda problemlerin anlasilirigini arttirmak amaciyla dil
ve anlam bakimindan gerekli diizenlemeler yapilmistir. Sonuglar degerlendirildikten ve diizenlemeler
yapildiktan sonra basari testi son halini almistir. Olgegin Cronbach alfa giivenirlik katsayisi .85 olarak
hesaplanmistir. Matematik okuryazarligi basari testi, 6n test ve son test olarak uygulanmistir.

Matematik okuryazarligi farkindalik testi: Sinif 6gretmeni adaylarinin matematik okuryazarlig
konusundaki farkindalik duzeyleri, Demir (2015) tarafindan gelistirilen “Matematik Okuryazarlg
Farkindalk Testi” ile belirlenmistir. Farkindalik testinde yer alan her bir soru i¢in 100 tzerinden bir puan
belirlenmistir. Matematik Okuryazarhigi Farkindalik Testi, 6n test ve son test olarak uygulanmistir.
Matematik okuryazarhgl farkindalk on testi 8'i kapal, 5’'i acik uglu olmak Uzere toplam 13 sorudan
olusmaktadir. Farkindalk testinin iceriginin temelinde “Matematik okuryazarligini taniyor muyuz?,
icerigini biliyor muyuz?, Gerekli/faydali buluyor muyuz?” seklinde ii¢ soru yatmaktadir.

Ogretmen adaylarinin dgretim siireci sonunda matematik okuryazarhigi farkindalik gelisim diizeylerini
ve matematik okuryazarli§l soru se¢me becerilerini belirlemek igin matematik okuryazarhg: farkindalik
son testi uygulanmistir. Bu dogrultuda matematik okuryazarhg farkindalik son testinde, matematik
okuryazarligi farkindalk dizeylerini 6lgmeyi amaglayan 10 klasik soru, matematik okuryazarhgi sorularini
se¢cme becerilerini 6lgmeyi amaglayan 16 soru bulunmaktadir.

Yansitici gériis belirleme formu: Bu calismada 6gretmen adaylarinin bir matematik okuryazarhg
etkinligi tasarlama slrecinde edindikleri deneyimlere iliskin yansitici gorislerini derinlemesine incelemek
amaciyla Artzt ve Armour-Thomas (1999) tarafindan olusturulan 6gretime iliskin yansitici gorisleri
inceleme adimlari kullanilmistir. Bu kapsamda adaylara yoneltilen sorular, bu model g¢ercevesinde yer
alan adimlar esas alinarak arastirmacilar tarafindan on adet agik uglu soru olusturulmustur. Ogretmen
adaylarindan, uygulama siirecinin dérdiincii haftasindan itibaren, her hafta o derste islenen matematik
okuryazarligi konu alanina yonelik bir etkinlik tasarlamalari istenmistir. Sinif 6gretmeni adaylarinin
gelistirmis  olduklari  etkinlikleri ve etkinligi hazirlama sirecinde edindikleri deneyimleri
degerlendirmelerini saglamak amaciyla agik uclu sorular yazili olarak yoneltilmistir.

Matematik okuryazarligimin gelistirilmesine yénelik tasarlanan égretim etkinlikleri: Ogretimin
planlanmasi i¢cin TIMSS ve PISA projesine iliskin IEA ve OECD tarafindan yayimlanan cergeveler
(frameworks), teknik raporlar (technical reports), MEB tarafindan yayimlanan ulusal raporlar, matematik
okuryazarligi uzman ekibinde yer alan yazarlarin kitaplari, alan yazinda yer alan makaleler ve tezler
incelenmistir.  Tum bu kaynaklar, matematik okuryazarligi alaninda neleri, nasil o6lgtiglini
belirleyebilmek amaciyla dokiiman analizine tabi tutulmustur. Buradan elde edilen verilerle, 6gretimin
icerigini olusturmasi gereken temel kazanimlar ortaya cikarilmistir. Bu dogrultuda 6gretim etkinlikleri,
kubasik 6grenme, matematik okuryazarligi problemleri ¢6zme calismalari ve 6gretmen adaylarinin
matematik okuryazarligina yonelik etkinlikler olusturmasi siiregleri temel alinarak olusturulmustur.

Verilerin Toplanmasi

Tasarlanan 6gretim, iki ayri gruba es zamanh olarak ve bir grup digerini takip edecek sekilde
uygulanmistir. Dersler arastirmacilardan biri tarafindan yirattlmis, bir diger arastirmaci gézlemci olarak
sinifta bulunmustur. Derslerin bir kisminda bir uzman tarafindan gézlem yapilmistir. ilk grupta yapilan
derslerin sonrasinda arastirmaci glinlGgi tutulmustur. Bununla birlikte her ders sonrasinda tasarlanan
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ogretim Uzerinde diizenlemeler yapilmistir. Derslerin hemen sonrasinda goézlemlere iliskin donitler
alinmistir. Boylece ikinci grupta yapilacak dersin ©ncesinde birinci grubun ginlugu ve 6gretimi
incelenmis, bunun yani sira gdzlemciden gelen donitler de dikkate alinarak dersin igeriginde ve akisinda
gerekli glncellemeler yapilmistir. Glincellenen igerik ve ders akisi ikinci grupla yapilacak derse
yansitilmistir. Siireg, testler dahil olmak Gzere her iki grup iginde on hafta siirmistiir. Ornek olmasi igin
secilen bir derse iliskin 6gretim etkinligine EK-1'de yer verilmistir. Diger dersler de benzer sekilde bu
ornek ders dogrultusunda yurutilmastar.

Verilerin Analizi

Matematik okuryazarligi farkindalik testinde yer alan her bir soru igin 100 Uzerinden bir puan
belirlenmistir. Basari testine ise kismi puanlama yapilmistir. Uygulanan 6gretiminin sinif 6gretmeni
adaylarinin matematik okuryazarhg basarilarina ve farkindaliklarina etkisini belirlemek igin yapilan 6n
test ve son test sonuglarinin ortalama ve standart sapma degerleri hesaplanmistir. Ogretmen
adaylarinin, son testin basari ve farkindalik béliimiinden elde ettigi ortalama puan, kendisinin 6n testten
elde ettigi ortalama puanla karsilastinlmistir. Burada amag¢ Ogretmen adaylarinin matematik
okuryazarligl basarilarinda ve farkindaliklarinda ortaya ¢ikan gelisimin diizeyini belirlemektir. Bunun yani
sira 0gretimin Oncesi ve sonrasi arasinda olusan bu farkliliklarin istatistiksel olarak anlaml olup olmadigi
da belirlenmistir. Bunun igin her gruba ait basari testinin 6n ve son test puanlarinin anlamh olup
olmadigini belirlemek icin bagimli gruplar t testi uygulanmigtir.

Ogretmen adaylarinin bir matematik etkinligi tasarlama siirecinde edindikleri deneyimlere iliskin
yansitici gorislerinin analizinde, betimsel analiz yontemi kullanilmistir. Betimsel analiz yontemine gore,
toplanan veriler daha 6nceden belirlenen temalara gére dizenlenir ve yorumlanir (Miles & Huberman,
2016). Bu dogrultuda Artzt ve Armour-Thomas (1999) tarafindan belirlenen 6gretime iliskin yansitic
gorusleri inceleme kuramsal model ilkelerine gore (i tema ve sekiz kategoriye gbére betimsel analiz
yapilmistir. Kodlar ise arastirmacilar tarafindan olusturulmus ve ilgili tema ve kategorilerin altinda
sunulmustur. Elde edilen veriler tablolar halinde diizenlenerek gosterilmistir. Ayrica 6gretmen
adaylarinin gérislerinden dogrudan alintilara tirnak icinde yer verilmistir. Ogretmen adaylarinin
goruslerinin aktarilmasinda, kendi kiimelerinin adlari kullanilarak ve 1’den 5’e kadar numara verilerek,
bireysel gorislerine yer verilmistir [Bes Kalemler, Lodos, Nameless, NNBM, Random, Venls, Eva, Parlak,
iki Kere iki, Karekdk, Matris, Beyin Firtinasi, SEN-B, Grup Saygi, Olim Grubu, 1Q 145, Dért islem, Sifir Bir,
Alfa].

Bulgular

Arastirma ile matematik okuryazarliklarinin gelistiriimesine yonelik tasarlanan 6gretim etkinliklerinin,
sinif 6gretmeni adaylarinin matematik okuryazarligi ve farkindaliklarini ne dizeyde gelistirdigi ve
6gretmen adaylarinin matematik okuryazarligina yonelik bir matematik etkinligi gelistirmesine iliskin
yansitict gorislerinin  degerlendirilmesi amacglanmistir. Bu amag¢ dogrultusunda sinif 6gretmeni
adaylarina uygulanan matematik okuryazarligi basari ve farkindalik testi sonuglari Tablo 4’de
sunulmustur.

Tablo 4.
Matematik Okuryazarli§i Basari ve Farkindalik Testi Bagiml Gruplar t Testi Sonuglari.
N X SS t P
Matematik Okuryazarligl Basari Testi On Test 73 16.29 6.04 18.79 .00
Son Test 73 3296 4.48
Matematik Okuryazarligi Farkindahk Testi On Test 73 .00 .00 26.12 .00
Son Test 73 77.19 17.78

Sinif 6gretmeni adaylari matematik okuryazarligi basari testinden minimum 0, maksimum 40 puan
alabilmektedirler. Ogretmen adaylarinin ortalama puanlari ve standart sapmalari degerlendirildiginde,
matematik okuryazarligi basari ortalama puanlari baslangicta 16,29 iken, ¢alisma sonunda ortalama
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puanlarinin 32,96 oldugu belirlenmistir. Bu anlamda o6gretmen adaylarinin matematik okuryazarlik
dizeylerinin ortalama puanin Ustiinde oldugu ve matematik okuryazarlik diizeylerinin énemli oranda
gelistigi belirlenmistir. Tablo 4’de gorildigi gibi sinif 6gretmeni adaylarinin matematik okuryazarhig
gelisimlerinin istatistiksel olarak anlaml olup olmadigini belirlemek igin yapilan bagiml gruplar t testi
sonuglarina gore, matematik okuryazarhgi diizeylerinin uygulama sonrasinda, 6ncesine gore istatistiksel
olarak anlamli diizeyde ilerledigi belirlenmistir (t (72)= 18.79, p< .05).

Matematik okuryazarhginin gelistiriimesine yonelik tasarlanan 6gretim etkinliklerinin 6gretmen
adaylarinin matematik okuryazarhigina iliskin farkindaliklarini ne diizeyde gelistirdigini belirlemek igin
yapilan matematik okuryazarhigi farkindalik testi 6n test ve son test sonuglari incelendiginde ise
O0gretmen adaylarinin matematik okuryazarhigi farkindalik testi son test ortalama puanlarinin 77,19’a
yiikseldigi gorilmistir. Matematik okuryazarhgi farkindalk testinden minimum 0, maksimum 100 puan
alinabildigi dusindldiginde 6gretmen adaylarinin matematik okuryazarhigi farkindaliklarinin ortalama
puanin Ustinde oldugu ve matematik okuryazarligina yonelik farkindaliklarinin galismanin sonunda
onemli oranda gelistigi belirlenmistir. Tablo 4’de de goéruldiglu gibi sinif 6gretmeni adaylarinin
matematik okuryazarligi farkindalik gelisimlerinin istatistiksel olarak anlamli olup olmadigini belirlemek
icin yapilan bagimh gruplar t testi sonuglarina gore, 6gretmen adaylarinin matematik okuryazarligina
iliskin farkindalklarinin uygulama sonrasinda, dncesine gore istatistiksel olarak anlamli diizeyde gelistigi
belirlenmistir (t (72)= 26.12, p< .05).

Arastirmanin bir diger alt amaci ise sinif 6gretmeni adaylarinin matematik okuryazarligina yonelik bir
matematik etkinligi gelistirmesine iliskin yansitici gorislerinin degerlendirilmesidir. Bu baglamda sinif
o6gretmeni adaylarinin, matematik okuryazarligina yoénelik bir matematik etkinligi gelistirmesine iliskin

yansitici gorusleri; “etkinlik 6ncesi yansimalar”, “etkinlik stireci” ve “etkinlik sonrasi yansimalar” temalari
altinda toplanmistir. Olusan tema, kategori ve kodlarin dagilimlari Tablo 5’de sunulmustur.

“Etkinlik Oncesi Yansimalar” Temasi

icerigin bilgisi kategorisi: “icerigin bilgisi” kategorisi, &gretmen adaylari tarafindan tasarlanan
etkinliklerin amaglarinin ve ana hedeflerinin neler oldugunu ortaya koymaktadir. Bu dogrultuda
o6gretmen adaylari tasarladiklari etkinliklerin igerik bilgisini, matematik okuryazarligi boyutlari ve ilkokul
matematik dersi 6gretim programinda yer alan 6grenme alanlari cergevesinde olusturmuslardir. Bir
baska deyisle 6gretmen adaylari ilkokul matematik dersi 6gretim programinda yer alan kazanimlardan
yola ¢ikarak matematik okuryazarhg etkinlikleri olusturduklarini ifade etmislerdir.

Pedagoji bilgisi: 6gretim yaklasimi kategorisi: “Pedagoji Bilgisi: Ogretim Yaklagimi” kategorisi,
etkinligi 6grencilere yaptirmak igin en etkili 6gretim yaklagimini (yapilandirmaci, probleme dayal
6grenme, bulus yoluyla 6grenme, isbirligine dayali 68renme) ve 6gretmen adaylarinin neden bu segimi
yaptiklarini ortaya koymaktadir. Asagida bu kategori icerisine dahil edilen kodlara yonelik bazi 6gretmen
adaylarinin gorislerine yer verilmistir.

“Probleme dayali 6grenme yaklasimini kullandik. Clinkii bu etkinlikte gtinliik hayattan ilgi ve merak
uyandiran bir problemin ¢éziilmesini, 6grencilerin becerilerini gelistirmeyi, grup halinde ¢alismayi
béylelikle bireylere sosyal becerilerini ve sorumluluklarini gelistirmelerini istedik.” (Venus-3)

“Etkinligi 6grencilere yaptirmak igin en etkili 6gretim yaklasimi bulus yoluyla 6Grenmedir. Ciinkii bulus
yoluyla 6grenmede problemi ¢bézen kisi dgrencidir, égretmen problem ¢6zmede sadece rehber
konumundadir. Merkezde égrenci oldugu icin ve ¢éziime 6grenci ulastigi icin en etkili yaklasimdir.”
(Karekok-4)

“Bu etkinlikte kullanilacak en etkili 6gretim yaklasimi “isbirlikli 6§renme  yaklasimi”dir. Ciinkii
odgrenciler grup halinde tahtaya cikarilarak materyal kullandirilirsa bu etkinlik daha etkili olur.
isbirlikli 6§renme 6drencilere grup halinde ve aktif 6§renmeyi saglar.” (Grup Dért islem-1)
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Tablo 5.
Sinif Ogretmeni Adaylarinin Matematik Okuryazarligina Yonelik Bir Matematik Etkinligi Gelistirmesine
iliskin Yansitici Gériisleri.

Tema Kategori Kod
Etkinlik  Oncesi igerigin Bilgisi Matematik Okuryazarligi Baglaminda Geometri
Yansimalar Matematik Okuryazarligi Baglaminda Olgme

Matematik Okuryazarligi Baglaminda Sayilar ve islemler
Matematik Okuryazarligi Baglaminda Veri isleme
Sira Digi ve Gergek Problem Cézme

Pedagoji Bilgisi:  Yapilandirmaci Yaklasim

Ogretim Yaklasimi Probleme Dayali Ogrenme
Bulus Yolu ile Ogrenme
isbirligine Dayali Ogrenme

Etkinlik Siireci Ogretmen Rolii Rehber

Degerlendirme
Guduleme
Doénut Verme

Ogrenci Roli Problem durumunu anlama
Problemi ¢cozme
iliski Kurma
Model olusturma
Uygun Stratejiyi Bulma
Tahmin Yiritme
Co6zumi Degerlendirme

Beklenen Gugliikler ~ Problemi Anlama Siireci
Model Olusturma Sireci
iliski Kurma
Uygun Stratejiyi Bulma
Problem Cézme Sireci
Sinif Yonetimi
Bireysel Farklilik

Etkinlik  Sonrasi  Alternatif Sliregler Farkli ¢6ziim stratejisi

Yansimalar Degisken Degistirme

(Oz- Benzer Problem Olusturma

Degerlendirme) Ogretim Yaklasimini Degistirme
Deneyimler Farkindahk: Bireysel

Farkindalk: Alan Bilgisi
Zorluk: Problem Bulma
Zorluk: Etkinlik Planlama
Sireg: Keyif Alma
Yetkinlik Kazanma
Kaynaklar internet Sitesi
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“Etkinlik Stireci” Temasi

Ogretmen rolii kategorisi: “Ogretmen Rolii” kategorisi, etkinligin uygulanma asamasinda,
dgretmenin siirec icerisindeki rollerini ortaya koymaktadir. Ogretmen adaylari etkinligin uygulanmasinda
O0gretmenlerin rehber olan, degerlendiren, giduleyen ve donit veren rollerinin oldugunu belirtmislerdir.
Asagida bu kategori icerisine dahil edilen kodlara yonelik bazi 6gretmen adaylarinin gorislerine yer
verilmistir.

“Ogrencilerin temel bilgi ve becerilerini 6§renmelerine yardim eder. Problem durumlarini 6§rencilere
sunar. Problemi anlamalari icin gerekli agiklamalari yapar.” (Random-2)

“Ogrenciyi giidiileyerek isbirligi icinde problemi ¢cézmelerini saglar.” (SEN-B-4)
“... Ogrencilerin alan hesaplama ve dért islemde takildiklari yerde onlara yardimci olur. Yaptiklar:
¢oziimlerin dogrulugu veya yanhshgi hakkinda déniit verir.” (Bes Kalemler-5)

Ogrenci Rolii Kategorisi: “Ogrenci Roli” kategorisi etkinligin uygulanma asamasinda, 6grencinin
siireg icerisindeki rollerini ortaya koymaktadir. Bu dogrultuda 6gretmen adaylari 6grencilerden problem
durumunu anlamalarini, problemi ¢ézmelerini, iliski kurmalarini, model olusturmalarini, uygun stratejiyi
bulmalarini, tahmin yuritmelerini, ¢6zimi degerlendirmelerini beklediklerini ifade etmislerdir. Asagida
bu kategori icerisine dahil edilen kodlara yonelik bazi 6gretmen adaylarinin gérislerine yer verilmistir.

“Ogrenciler etkinlik siirecinde bilgiyi kendisi yapilandirir. Daha anlamli ve basit hale getirir. Bu siirecte
beyin firtinasi yaparlar.” (Grup Alfa-3)

“... soruyu glinliik hayatla iliskilendirir.” (1Q 145-4)
“Ogrenci problemi ¢ézmek icin problemin matematiksel seklini olusturur.” (Bes Kalemler-5)

Beklenen giicliikler kategorisi: “Beklenen Gliglikler” kategorisi etkinligin uygulanma asamasinda,
siireg icerisinde ortaya cikabilecek gliclikleri ortaya koymaktadir. Bu dogrultuda 6gretmen adaylari
Ogrencilerin problemi anlamayabileceklerini, problemin ¢ézimi igin model olusturma, iliski kurma,
uygun stratejiyi bulma siireglerinde zorlanabileceklerini belirtmislerdir. Ayrica 6gretmen adaylari sinif
yonetimi baglaminda ve 0Ogrencilerin bireysel farklhliklarindan dolayl siire¢ igerisinde guglikler
yasanabilecegini ifade etmislerdir. Asagida bu kategori igerisine dahil edilen kodlara yonelik bazi
o6gretmen adaylarinin géruslerine yer verilmistir.

“Problemi anlamakta 6grenciler zorluk gekebilir. Bundan dolayi siire yetmeyebilir.” (Grup Matris-3)

“Ogrenci problemi ¢é6zmek igin sayilari ve sayilarin dederlerini, diger sayilarla arasindaki iliskiyi,
biiyiikliik kiigiikliik esitlik yakinlik iliskisini tam olarak agiklayamayabilir.” (NNBM-2)

“Para yanhs toplanabilir. Bundan dolayi problem yanlis ¢éziilebilir.” (Olim Grubu-2)

“Ogrencilerin dikkatlerini ¢ekme ve sinif hdkimiyeti kurup sessiz bir ortam olusturmakta
zorlanilabilir.” (Karekok-4)

“Bu etkinligi yaparken, kinestetik 6grenci sayisi fazla ise égrenciler yapilan etkinlikten sikilabilir. Bu da
hedefe ulasmayi engeller.” (Sifir Bir-1)

“Etkinlik Sonrasi Yansimalar” Temasi

Alternatif siiregler kategorisi: “Alternatif Strecler” kategorisi etkinligin 6gretmen adaylari tarafindan
uygulanmasinin ardindan, etkinlik stirecindeki durumlar géz éniine alinarak, alternatif siireglerin neler
olabilecegini ortaya koymaktadir. Bir baska deyisle 6gretmen adaylarina, dersi tekrar 6gretecek olsalar
neleri degistirebilecekleri sorulmustur. Bu dogrultuda 6gretmen adaylari problem ¢dzme siirecinde
ogrencilere farkli problem ¢6zme stratejilerinin kullandirilabilecegini, problem igerisinde yer alan
degiskenlerin degistirilebilecegini, etkinlik icin kullanilan 6gretim yaklasimini degistirerek ve etkinlik icin
secilen problemin baglamina veya igerigine benzer bir problemin ¢6zimi yoluyla alternatif bir sireg
olusturulabilecegini belirtmislerdir. Asagida bu kategori icerisine dahil edilen kodlara yonelik bazi
o6gretmen adaylarinin géruslerine yer verilmistir.

“Harf sayisi arttirilabilir, harfler degistirilebilir, verilen puanlar degistirilebilir.” (Lodos-2)
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“Baska bir belirsizlik alaninda, kisisel baglamda ve kullanma asamasinda soru érnedi verilip
¢ozdiriilebilir.” (Grup Alfa-1)

“Dersi tekrar Sgretecek olsam 6gretim yaklasimini dedistiririm. isbirlikli 6§renmeyi kullanirdim.
Béylece 6grenciler kendi aralarinda tartisarak problemi daha kolay ¢ézerler.” (Grup Parlak-1)

Deneyimler kategorisi: “Deneyimler” kategorisi 6gretmen adaylarinin, etkinligi tasarlama siirecinde
kendilerinde fark ettikleri eksikleri veya yeterlilikleri ortaya koymaktadir. Ogretmen adaylari bireysel
yeteneklerini, matematik 6gretimine yonelik yetkinliklerini ve alan bilgisi eksikliklerini fark ettiklerini
goriuslerinde ifade etmislerdir. Matematik 6gretiminde materyal olusturmanin, etkinlik tasarlamanin ve
problemleri glnliik yasamla iliskilendirmenin 6neminin farkina vardiklarini belirtmislerdir. Bununla
birlikte somut materyal kullanmanin 6grenmede kaliciigi artirdiginin, matematik 6gretiminde
kullanilabilecek ¢agdas 6gretim yaklasimlarinin, disiplinler arasi 6gretimin farkina vardiklarini, stiregten
keyif aldiklarini soylemislerdir. Ayrica matematik okuryazarligi problemi bulma ve etkinlik tasarlama
sirecinde zorluk yasadiklarini gérislerinde belirtmislerdir. Asagida bu kategori icerisine dahil edilen
kodlara yonelik bazi 6gretmen adaylarinin gorislerine yer verilmistir.

“Problemin materyal lizerinden yapmanin égrenmede kaliciigi ve aktifligi sagladigini gérdiik.
Ogrenciye diiz anlatimla 6Gretmek yerine somut materyallerle problem ¢ézmenin daha cekici ve etkili
oldugunu fark ettik.” (Grup Venus-1)

“Harf olusturma sorusunun sadece matematigi degil Tiirkgeyi veya baska dersi cagristirdigini fark
ettim ve baska derslerde de kavram égretme asamasinda kullanilabilecegini fark ettim.” (Lodos-4)

“llkokul 6grencisine yonelik etkinlik tasarlamak zor oldu. Ginliik yasama yénelik problem bulmak ve
buna yonelik etkinlik tasarlamakta zorlandik.” (Grup Parlak-3)

“ilk baslarda materyal hazirlamada zorlanirken simdilerde ise materyal tasarlama, etkinlik plani
hazirlama konusunda daha ¢ok uzmanlasiyoruz.” (Grup Matris-3)

Kaynaklar Kategorisi: “Kaynaklar” kategorisi 6gretmen adaylarinin, etkinligi tasarlama surecinde
hangi kaynaklardan yararlandiklarini ortaya koymaktadir. Ogretmen adaylar etkinligi tasarlarken TIMSS,
PISA ve MEB’in internet sitesini kullandiklarini ifade etmislerdir. Ayrica matematik okuryazarlig
problemlerin ders kitaplarinda yer almadigini, sadece PISA ve TIMSS sinavlari sonucunda internette
yayinlanan kaynaklarda matematik okuryazarligi problemleri bulabildiklerini vurgulamislardir.

Tartisma ve Sonug

Tasarlanan oOgretim etkinlikleri ile sinif 6gretmeni adaylarinin matematik okuryazarligr ve
farkindalklarinin gelistirilmesinin amaglandigi bu calismada, sinif 6gretmeni adaylarinin matematik
okuryazarlik diizeylerini ve farkindaliklarini nemli diizeyde gelistirdigi belirlenmistir. Bu gelisimin sebebi
icin ¢ gerekce belirlenmistir: 6gretmen adaylarinin matematik okuryazarligina yoénelik etkinlik
olusturma sirecgleri, matematik okuryazarligi problemleri ¢6zme calismalari ve tasarlanan 06gretim
etkinliklerinin uygulama siirecinde kullanilan kubasik 6grenme.

Sinif 6gretmeni adaylarinin matematik okuryazarligina yonelik etkinlik olusturma siiregleri,
tasarlanan 0Ogretim etkinliklerinin temelini olusturmaktadir. Siire¢ icerisinde 6gretmen adaylarinin
matematik okuryazarligina yonelik etkinlikler tasarlamalari, onlarin matematik okuryazarligi basarilarini
ve farkindaliklarini olumlu yénde etkiledigi disiiniilmektedir. Ogretmen adaylari kubasik &grenme
kiimeleri ile birlikte uygulama sirecinin dérdiinct haftasindan itibaren matematik okuryazarliginin dort
alt boyutuna goére ilkokul donemine yonelik matematik etkinligi tasarlamislardir. Bu etkinlikleri
tasarlarken 6gretmen adaylari bu dort boyutun tasarladiklari etkinliklerde yer alip almadigina iliskin
disiinmek durumunda kalmis, zaman zaman da siniftaki diger gruplara ne agilardan bu boyutlar
icerdigini de aciklamak durumunda kalmislardir. Matematik 6gretiminin nasil yapilmasi gerektigine
yonelik yapilan arastirmalardan ve Ogrencilerin sireg icerisinde daha aktif hale getirilmesine yonelik
arayislardan “etkinliklerle matematik 6gretimi” yaklasimi ortaya ¢ikmistir (Savas, Obay, & Duru, 2006).
Chapman (2013) matematiksel etkinliklerin, ©grencilerin gercek hayat durumlarinda yer alan
matematiksel iliskileri ve uygulamalari gelistirdigini vurgulamaktadir. Bu dogrultuda amaca yoénelik
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tasarlanan matematik etkinlikleri sayesinde, bireylerin anlamli ve kalici 6grenmeleri gerceklesmekte
(Bozkurt, 2012; Connolly, Arkes, & Hammond, 2000; Henningsen & Stein, 1997; Jones & Pratt, 2006;
Ozgen & Alkan, 2011; Yeo, 2007), siirece aktif katimi saglanmakta (Swan, 2008), materyal ve cesitli
kaynaklar kullanma becerisi (Henningsen & Stein, 1997) ve problem ¢6zme becerisi gelismekte
(Kroesbergen, Van Luit, & Maas, 2004; Simon & Tzur, 2004) ve bu siirecin sonucunda bireyler ortaya bir
Gran koymaktadirlar (Ugurel & Bukova-Guzel, 2010). Bununla birlikte Bukova Gizel ve Alkan’in (2004)
yapilandirmaci 6grenme yaklasimi dogrultusunda olusturduklar “6grenme etkinliklerinin 6grencilerin
basari diizeylerinde, ginlik yasamla iliskilendirme ve modelleme becerilerinde olumlu etkilerinin
oldugu” sonucu bu arastirmada elde edilen bulgularla paralellik géstermektedir.

Tasarlanan 6gretim etkinliginin temelini olusturan bir diger siireg, problem ¢ézme ¢alismalaridir. Bu
siregte sinif 6gretmeni adaylari kubasik O6grenme kimeleri ile birlikte matematik okuryazarhg
boyutlarini iceren pek c¢ok problem ¢ézme calismasi ile yasantilar gegirmislerdir. Sireg icerisinde
matematik okuryazarligina yonelik problem ¢6zmenin 6gretmen adaylarinin matematik okuryazarhg
basarilarini  ve farkindaliklarini olumlu yonde etkiledigi dustnldlmektedir. Clnki  matematik
okuryazarliginin 6ziinde, 6grencilere matematiksel kavramlarla ilgili gercek hayattaki problemleri
¢ozmede yardimci olma yetenegi kazandirma vardir (Garfunkel, 2013; OECD, 2019a, 2019b). Bu,
matematik okuryazarligi yeterliliginin cesitli alanlarda ve baglamlarda matematigin igindeki veya
disindaki problemleri 6nerme, formile etme ve ¢6zme yetenegi oldugunu ortaya koyan Johar'in (2012)
goriist ile paralellik gostermektedir. PISA 2012 uygulamasinda “yaratici problem ¢ézme (creative
problem solving)” ve 2015 uygulamasinda “isbirlikli problem ¢6zme (collaborative problem solving)”
olarak adlandirilan yenilik¢i degerlendirme alanlarinin varhgi, 6grencilerde problem ¢ézme becerisi
gelisimine verilen 6nemi acikca ortaya koymaktadir (Ev Cimen, 2019). Bu baglamda problem ¢6zmeye
y6nelik tasarlanan 6gretim ortamlari, 6grencilerin matematik okuryazarliklarini gelistirmektedir (Borhan,
2012; Firdaus, 2017; Ozcan & Balim, 2013; Temel, 2014).

Tasarlanan 6gretim etkinliginin temelini olusturan son sireg ise kubasik 6grenme yaklasimidir. Bu
kapsamda siire¢ baslamadan o6nce dort veya bes kisiden olusan kubasik 6grenme kiimeleri
olusturulmustur. Sireg icerisinde 6gretmen adaylari bireysel degil kiime olarak galismislardir. Problem
¢6zme, etkinlik tasarlama, tartisma, beyin firtinasi yapma gibi pek ¢ok siireci 6gretmen adaylari, kiime
arkadaslariyla etkilesim igerisinde bulunarak katilim gercgeklestirmistir. Bu katilim siirecinin de 6gretmen
adaylarinin matematik okuryazarhigi basari ve farkindaliklarinda olumlu etkiyi beraberinde getirdigi
distnilmektedir. Clnkd yapilan pek ¢ok arastirma (Al-Halal, 2001; Arisoy, 2011; Arisoy & Tarim, 2013;
Aziz & Hossain, 2010; Barbato, 2000; Bosfield, 2004; Brahmer & Harmatys, 2009; Capar & Tarim, 2015;
Gillies, 2004; Johnson, Johnson, & Stanne, 2000; Tarim, 2003; Tarim & Akdeniz, 2008) kubasik 6grenme
yonteminin, bireylerin akademik basarilari tizerinde etkili oldugunu vurgulamaktadir.

Sinif 6gretmeni adaylarinin matematik okuryazarligina yonelik matematik etkinligi gelistirmesine
iliskin yansitici gorisleri, Artzt ve Armour Thomas’in (1999) yansitici diisiince modeline gore etkinlik
oncesi yansimalar, etkinlik siireci ve etkinlik sonrasi yansimalar (6z-degerlendirme) olmak lizere li¢c tema
altinda ele alinmistir. Etkinlik 6ncesi yansimalar siirecinde 6gretmen adaylarinin, ilkokul matematik dersi
ogretim programinda yer alan kazanimlardan yola g¢ikarak matematik okuryazarligi etkinlikleri
olusturduklari belirlenmistir. Matematik okuryazarhginin alt boyutlarindan olan matematiksel igerik
alanlar, matematik dersi dgretim programindaki 6grenme alanlari ile iliskilidir. Ornegin, ¢okluk
matematik okuryazarligi alt boyutu, matematik dersi 6gretim programinda sayilar ve islemler 6grenme
alani ile iliskilidir. Ogretmen adaylari da bu iliski kapsaminda matematik okuryazarhigi etkinlikleri
olusturmuslardir. Benzer sekilde Toprak, Ugurel ve Tuncer (2014) tarafindan yapilan calismada,
ogretmen adaylarinin etkinlik tasarlama sirecinde c¢ogunlukla matematik Ogretim programindaki
konulardan ve kazanimlardan vyararlandigi belirlenmistir. Bununla birlikte 6gretmenin Ogretim
stirecindeki uygulamalari, kullanmakta oldugu dersin 6gretim programina baglidir (Remillard, 2005). Bu
baglamda 6gretim silirecinde 6gretmenlerin, 6gretim programi bilgileri 6nemli bir rol oynamaktadir (An,
Kulm, & Wu, 2004; Schmidt, Houang, & Cogan, 2002).
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Etkinlik 6ncesi yansimalar siirecinde ortaya ¢ikan bir diger 6nemli bulgu ise 6gretmen adaylarinin
etkinligi uygularken kullandiklari 8gretim yaklasimlaridir. Ogretmen adaylarinin sectikleri dgretim
yaklasimlari incelendiginde, 6grenci merkezli 6gretim yaklagimlarini tercih ettikleri goriilmektedir. Ayrica
etkinligin uygulanmasinda 0Ogrencinin aktif, 6gretmenin ise rehber roliine vurgu yapmislardir. Bu
dogrultuda 6gretmen adaylarinin, ¢agdas ve o6grenci merkezli anlayisla etkinliklerini tasarladiklari
soncuna ulasilmaktadir. Bu durum matematik dersi 6gretim programinin dayandigi yapilandirmaci
felsefe ile 6rtiismesi agisindan olumlu bir bulgu olarak karsimiza ¢ikmaktadir. Stein ve Smith’e (1998a,
1998b) gore bir etkinlik, uygulayicisi olan 6gretmenler ile anlam kazanmaktadir. Bu baglamda 6gretmen
adaylarinin yenilenen 6gretim programi, ¢agdas ve 6grenci merkezli 6gretim yaklagimlarina yodnelik
etkinlik slrecini yonetmeleri onlarin bu konuda bilgi, beceri ve farkindaliklarinin olustugunu
gostermektedir. Clinkli De Mesquita ve Drake (1994), 6gretmenlerin bir yeniligi algilama duzeyi ile o
yeniligin basariya ulasmasi arasinda dogrudan bir iliski oldugunu vurgulamaktadir. Bukova Giizel ve
Alkan (2004) 6grenci merkezli 6gretim yaklasimlarinin, belirlenen 6gretim amaclarina yonelik tasarlanan
etkinliklerde hedeflere ulasmada etkili oldugunu vurgulamaktadir. Haciémeroglu (2018) tarafindan
gerceklestirilen bir calismada da benzer sekilde, matematik etkinligi tasarlama sirecinde 6gretmen
adaylarinin yapilandirmaci yaklagima yonelik 6grenci merkezli 6gretim yaklasimlarini tercih ettigi
belirlenmistir.

Ogretmen adaylari etkinligin uygulanmasi siirecinde &grencilerin problemi anlama, problemin
¢0zUmU icin model olusturma, iliski kurma, uygun stratejiyi bulma silreglerinde zorlanabileceklerini
belirtmislerdir. Ayrica 0Ogretmen adaylari sinif yonetimi baglaminda ve 06grencilerin bireysel
farkhliklarindan dolayi sireg igerisinde gliclikler yasanabilecegini ifade etmislerdir. Benzer sekilde
Bozkurt ve Kuran (2016) tarafindan yapilan galismada da, 6gretmenlerin 6grenci seviyesi, siniflarin
kalabalik olmasi gibi sinif yonetimi etkenlerinden dolayi matematik etkinliklerini uygulayamadiklarini
belirtmeleri, arastirmamiz sonucunda elde edilen bulguyu destekler niteliktedir.

Ogretmen adaylar etkinligi tasarlama siirecinde edindikleri deneyimlere iliskin olarak matematik
okuryazarligina yonelik etkinlik tasarlama noktasinda zorlandiklarini ancak siire¢ icerisinde deneyim
kazandik¢a materyal hazirlama, etkinlik tasarlama, etkinlik plani olusturma ve matematik Ogretimi
konusunda yetkin konuma geldiklerini belirtmislerdir. Sinif 6gretmeni adaylari bu siirecte
zorlanmalarinin sebebi olarak, deneyim eksikligini vurgulamislardir. Yapilan calismalarda 6gretmenlerin
ve 6gretmen adaylarinin edindikleri alan ve mesleki bilgiler konusunda yeterince deneyim sahibi
olmadiklarini ve etkinlik tasarlama siirecinde zorlandiklarini ortaya koymaktadir (Bal, 2008; Bozkurt &
Kuran, 2016; Chalies, Bruno-Meard, Meard, & Bertone, 2010; Dagli, 2006; Haciomeroglu & Sahin Taskin,
2010). Ugurel, Bukova Giizel ve Kula (2010) etkinligin gelistiriime siireci ve 6grenme-6gretme slirecinin
“neresinde?” ve “nasil?” uygulanabilecegi gibi noktalarin 6gretmenler, 6gretmen adaylarn ve
egitimcilerin en c¢ok glicluk yasadigi hususlar oldugunu vurgulamaktadir. Bu calismalari destekler
nitelikte olan calismamizdaki 6gretmen adaylarinin gériisii ise deneyim kazanmadir. Ogretmen adaylari
slireg ilerledikge bir baska deyisle etkinlik tasarlamaya yonelik deneyim kazandik¢a daha kolay bir sekilde
etkinlik tasarlayabildiklerini belirtmislerdir. Bu dogrultuda matematik dersi 6gretim programinin
istenilen hedeflere ulasabilmesi icin sinif 6gretmeni ve 6gretmen adaylarinin ilgili konularda bilgi ve
beceri sahibi olmasi ve bu bilgi ve becerilerini uygulama noktasina tasimalari gerekmektedir (Bayram,
2015; Bozkurt, 2012; Liljedahl, Chernoff, & Zazkis, 2007; Ozgen, 2017; Toprak, Ugurel, & Tuncer, 2014;
Ugurel, Bukova Guzel, & Kula, 2010).

Ogretmen adaylarinin gériislerinde dikkat ceken bir diger bulgu ise matematik okuryazarligi problemi
bulmada zorluk yasamalaridir. Matematik okuryazarligi problemlerin ders kitaplarinda yeterince yer
almadigini, sadece PISA ve TIMSS sinavlari sonucunda internette yayinlanan kaynaklarda matematik
okuryazarligi problemleri bulduklarini  vurgulamiglardir. Yapilan c¢alismalarda matematik ders
kitaplarinda, matematik okuryazarligi problemlerine yeterince yer verilmedigi vurgulanmaktadir
(Aydogdu iskenderoglu & Baki, 2011; Dede & Yaman, 2005). Ancak dgretmenler, dgretme siirecinde
cogunlukla ders kitaplarini kullanmaktadirlar (Aydogdu iskenderoglu & Baki, 2011). Duatepe Paksu ve
Akkus (2007) gozlemledikleri matematik derslerinin ¢cogunda 6gretmenlerin ders kitabi disinda bir
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materyal kullanilmadigini ortaya koymuslardir. Ders kitaplari egitim-0gretim sirecinde 6nemli bir
Ogretim araci olarak kargimiza g¢ikmasina ragmen, gesitli problemlerin kaynagi da olabilmektedir. Bu
sebeple ders kitaplarinin igeri§inden kaynaklanan problemler, ©6grenme-6gretme sirecini
etkileyebilmektedir (Keles, 2001).

Oneriler

Bu calismada kubasik 6grenme, problem ¢6zme ve etkinlik tasarlama, tasarlanan o6gretim
programinin temelini olusturmustur. Baska g¢alismalarda matematik okuryazarhgini gelistirebilecek daha
farkh 6gretim yollari denenebilir. Sinif 6gretmen adaylarina matematik okuryazarligi bilgi, beceri ve
farkindahgi kazandirabilmek igin lisans doneminde matematik okuryazarhgi dersi se¢meli ders olarak
acilmasi saglanabilir. Ogretmen adaylari uygulama siirecinin ilk haftalarinda etkinlik tasarlamada zorluk
yasadiklarini belirtmislerdir. Bunun sebebini ise deneyim eksikligi ile agiklamislardir. Bu dogrultuda
o6gretmen adaylarina lisans doneminde matematik 6gretimi derslerinde matematik ve matematik
okuryazarligina yonelik etkinlikler tasarlayabilecekleri ders icerikleri hazirlanabilir. Matematik
okuryazarligina yonelik problemlerin ders kitaplarinda yeterince yer almadigi, sadece PISA ve TIMSS
sinavlari sonucunda internette yayinlanan kaynaklarda matematik okuryazarligi problemleri oldugu
soncuna ulasiimistir. Elde edilen bu sonug dogrultusunda, matematik okuryazarligini destekleyen gergek
yasam problemlerinin matematik ders kitaplarinda daha fazla yer almasi saglanmahdir. Bununla birlikte
O0gretmenlere kaynak olacak matematik okuryazarligini destekleyen problemlerin yer aldigi basili, gorsel
ve isitsel kaynaklar ilkokul literatiirine kazandiriimalidir. Matematik okuryazarliginin gelistirilmesine
yonelik tasarlanan 06gretim etkinliklerinde kullanilan kubasik 6grenme, matematik okuryazarligi
problemleri ¢6zme ve matematik okuryazarligina yoénelik etkinlik tasarlama sireclerine yonelik
bilgilendirme saglamasi icin sinif 6gretmenlerine ve sinif 6gretmeni adaylarina uzmanlar tarafindan
seminerler diizenlenebilir.

Bilgilendirme

Bu makale H. Beyza Canbazoglu’nun, Kamuran Tarim danismanliginda yiritilen "Sinif Ogretmeni
Adaylarinin Matematik Okuryazarli§i ve Farkindaliklarinin Gelistirilmesine Yonelik Etkinlik Temelli Bir
Uygulama" baslikl yiksek lisans tezinden Gretilmistir.
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Appendix-1
Teaching Activity
Course Name Mathematics Teaching |
Semester Third Semester
Subject Mathematical Literacy Problem Contexts
Duration 3 hours

Cooperative Learning Activities

e Asking and Answering Questions
e Brainstorming
e Stand Up and Share
e Numbered Heads Together
e Pairs Check
e Moving Groups
Activity
e Worksheet-1 (Growth, Chat on the Internet, Defective Players, Drug Concentrations)

e Worksheet-2 (Cable Television, Twisted Building, USB Memory, MP3 Player, Newspaper Selling,
Design by Numbers)

e International Student Achievement Evaluation Program

e Published Sample Mathematical Literacy Questions
Objectives

e What is context?

e Mathematical literacy contexts

e Selecting questions according to the mathematical literacy context

e Solving mathematical literacy problems
Process

The worksheet is distributed to the students (Worksheet 1-2) and the group is asked to examine it.
The pre-service teachers' knowledge on Mathematical literacy/Mathematical Content covered in the
previous lesson is tested. Questions regarding mathematical literacy definition, PISA and TIMSS exams,
mathematical content are asked. The questions asked are as follows:

e What are the two main concepts that make up the concept of mathematical literacy?

e What is mathematical literacy in line with these two main concepts?

e With which exams is mathematical literacy measured?

e Whatis the PISA exam frequency?

e How many age groups PISA exam is administered to?

e Which areas does the PISA exam measure?

e What is the TIMSS exam frequency?

e How many age groups TIMSS exam is administered to?

e Which areas does the TIMSS exam measure?

e What is mathematical content?

e How many categories does it contain?

e What are the attributes “Quantity, Change and Relationships, Uncertainty, Space and Shape”?
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This process was accomplished by the numbered heads together method. After all these questions,
the students were presented with the mathematical literacy problems determined by the researcher
and asked in which "Mathematical content" these problems were included.

Then, the pre-service teachers were asked; "Have you heard the concept of context before?"

The teacher candidates were asked to define "place, surroundings" regarding the concept of
"context". After this point, lecture started. During the lecture, the researcher used the worksheet
(Worksheet 1-2) she had previously distributed. After explaining the topic of "Context of Mathematical
Literacy Questions", the researcher asked the students to which contexts the questions in the worksheet
(Worksheet 1-2) belonged and discussed the "Context of Mathematical Literacy Questions" with pre-
service teachers. After explaining each context, she asked which questions in the worksheet (Worksheet
1-2) belonged to the context explained and let the pre-service teachers find them. All answers were
obtained using numbered heads together method. In this method, the answer obtained as a result of
the teamwork is presented by the group member whose number is called by the teacher.

Evaluation

After making necessary explanations about the contexts of mathematical literacy questions, the
researcher asks the groups to form sub-groups of two within themselves. She asks the pre-service
teachers to solve 8 questions on Worksheet-2 with pairs check and moving groups, and reminds the
following about the activity: While a student is working on the given problem, the other student
observes, supports or gives tips that can help the solution when necessary. When the first student
finishes, the other student congratulates him. For the second problem, the roles are reversed. After the
problems are completed, the pairs compare their answers. If the answers are correct, they congratulate
each other. With moving groups method, the student whose number the teacher calls, shares the
answers of their group by visiting the other groups.

During the problem-solving process, the researcher checks the activities she gave as homework in
the course. In the checking process, the researcher constantly gives feedback to the groups that solve
the questions and each problem is solved on the board by the selected group by the numbered heads
together method.

Homework is given for the next session to the groups to choose one of the four components
included in the Context of Mathematical Literacy Questions and find a mathematical literacy problem
(suitable for elementary school students) and prepare it as an activity. Necessary materials are provided
to the groups to create materials.
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Ek-1
Ogretim Etkinligi
Dersin Adi Matematik Ogretimi |
Sinif 3. Sinif
Konu Matematik Okuryazarligi Sorularinin Baglamlari
Sire 3 Ders Saati

Kubasik Ogrenme Etkinlikleri

e Soru Sorma ve Yanitlama
e Beyin Firtinasi
e Ayaga Kalk ve Paylas
e Numaralandirilmis Birlikte Calisan Kafalar
e ikili Denetim
e Hareketli Kimeler
Etkinlik
e Calisma Yapragi-1 (Blylime, internette Sohbet, Arizali Oynaticilar, ilag Konsantrasyonlari)

e Calisma Yapragi-2 (Kablolu Televizyon, Burgulu Bina, USB Bellek, MP3 Calar, Gazete Satma, Design
by Numbers)

e Uluslararasi Ogrenci Basarilarini Degerlendirme Programi Yayimlanmis Ornek Matematik
Okuryazarligi Sorulari

Hedefler

e Baglam nedir?

e Matematik okuryazarligi baglamlari

e Matematik okuryazarligi baglamina gére soru se¢me

e Matematik okuryazarligi problemleri ¢dzme
Siireg

Hazirlanan calisma yapragi, 6grencilere dagitilir (Calisma Yapragi 1-2) ve kiimece incelenmesi
istenmistir. Bir 6nceki derste islenen Matematik okuryazarligi/Matematiksel icerik konusuna yénelik
o6gretmen adaylarinin bilgileri kontrol edilmistir. Matematik okuryazarliginin ne oldugu, PISA ve TIMSS
sinavlari, matematiksel igerik konularinda sorular sorulmustur. Sorulan sorular su sekildedir:

e Matematik okuryazarligi kavramini olusturan iki ana kavram nedir?

e Bu iki ana kavram dogrultusunda matematik okuryazarligi nedir?

e Matematik okuryazarligi, hangi sinavlarla 6l¢lilmektedir?

e PISA sinavi kag yilda bir yapiimaktadir?

e PISA sinavi kag yas grubuna uygulanmaktadir?

e PISA sinavi hangi alanlari 6lgmektedir?

e TIMSS sinavi kag yilda bir yapilmaktadir?

e TIMSS sinavi kag yas grubuna uygulanmaktadir?

e TIMSS sinavi hangi alanlari 6lgmektedir?

e Matematiksel icerik ne idi?

e Kac kategoriden olusmaktaydi?
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e “Nicelik, Degisim ve iliskiler, Belirsizlik, Uzay ve Sekil” ézellikleri ne idi?

Bu slire¢ numaralandiriimis birlikte calisan kafalar yontemi ile gergeklestirilmistir. TUm bu sorularin
ardindan arastirmaci tarafindan belirlenen matematik okuryazarhgi sorulari 6grencilere gosterilerek bu
sorularin hangi “Matematiksel igerik” icerisinde yer aldigi sorulmustur.

Ardindan 6gretmen adaylarina;

“Baglam kavramini daha 6énce duydunuz mu?” sorusu ydneltilmistir. Ogretmen adaylari tarafindan
“baglam” kavramina yonelik olarak “mekan, ortam” tanimlamalari séylenmistir. Bu konumdan itibaren
O0gretmen anlatimina gegilmistir. Arastirmaci konu anlatimi sirasinda, daha énce dagittigl calisma yapragi
(Calisma Yapragi 1-2) ile konu anlatimini gergeklestirmistir. Arastirmaci, “Matematik Okuryazarhgi
Sorularinin Baglamlarn” konusunu anlattiktan sonra 6grencilere ¢alisma yapragindaki (Calisma Yapragi 1-
2) sorularin hangi baglamlar igerisinde yer aldigini sormus ve “Matematik Okuryazarligi Sorularinin
Baglamlari” hakkinda 6gretmen adaylari ile birlikte incelemelerde bulunulmustur. Her bir baglam
anlatiminin ardindan galisma yapraginda (Calisma Yapragi 1-2) yer alan hangi sorularin anlatilan baglam
icerisinde yer aldigi sorulmus ve 0Ogretmen adaylari tarafindan bulunmustur. Tim cevaplar
numaralandiriimis birlikte ¢alisan kafalar yéntemiyle alinmistir. Bu yéntemde kiime g¢alismasi sonucu
elde edilen cevap 6gretmenin kiimede belirledigi numara tarafindan ayaga kalkarak soylenir.

Degerlendirme

Arastirmaci, matematik okuryazarhigi sorularinin baglamlari hakkinda gerekli agiklamalari yaptiktan
sonra kiimelerin kendi icinde ikiserli grup olusturmalarini istemistir. Ogretmen adaylarindan Calisma
Kagidi-2’de yer alan 8 soruyu, ikili denetim ve hareketli kimeler etkinligi ile yapmalari ister ve etkinlik
hakkinda su hatirlatmayi yapar: Bir 6grenci verilen problem lizerinde galisirken diger 6grenci onu izler,
destekler ya da gerektiginde ona ¢dziime yardimci olabilecek ipuclari verir. ilk 6grenci bitirdiginde diger
dgrenci onu tebrik eder. ikinci probleme gecildiginde roller degisir. Problemler tamamlandiktan sonra
ciftler problemlerini karsilastirir. Yanitlar dogru ise birbirlerini kutlarlar. Hareketli kiimeler yontemi ile
o6gretmenin kiimede numara verdigi 6grenci kiimenin cevaplarini diger kimeleri gezerek paylasir.

Problem ¢6zme sirecinde, arastirmaci bir yandan gecen derste 6dev olarak verdigi etkinlikleri
kontrol etmistir. Kontrol etme slirecinde arastirmaci sorulari ¢ézen kiimelere siirekli olarak dénit verir
ve her problem numaralandiriimis birlikte calisan kafalar yéntemiyle secilen kiime tarafindan tahtada
¢ozulir.

Kimelere Matematik Okuryazarligi Sorularinin Baglamlari kapsaminda yer alan dort bilesenden birini
secip ona yonelik bir matematik okuryazarligr problemi bulmalari (ilkokul 6grencilerine uygun) ve bunu
etkinlik olarak hazirlamalari igin bir sonraki derse 6dev verilmistir. Materyal olusturabilmeleri igin gerekli
malzemeler kiimelere verilmistir.
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