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Abstract

In this study, the effects of IMPROVE and Fermi problems on the development of reading
comprehension skills and reasoning skills of primary school students were investigated in order to
improve reading comprehension skills, deep reading strategy was preferred and informative and
narrative texts were selected and used from the PIRLS exam texts. In order to develop mathematical
reasoning skills, IMPROVE teaching method was preferred and TIMSS exam questions were selected
and used in Fermi problems and reasoning. The study group of the research included a total of 17
students in a primary school in Bing6l city center in the second semester of the 2020-2021 academic
year. The study was designed with action research, one of the qualitative research methods. The
collected data were analyzed using the document analysis method of qualitative research and the
statistical method of quantitative research. According to the research findings, it was concluded that
the deep reading strategy applied for the development of reading comprehension skills of primary
school students and IMPROVE and Fermi problems applied for the development of reasoning skills
had a positive effect on students' reading comprehension and reasoning skills. It is suggested that
reading comprehension and mathematical reasoning strategies should be taught to teachers.

Keywords: Critical thinking, comprehension skills, Fermi problems.

Introduction

The development of science and technology, changing living conditions, changing
needs of the individual and society have also affected the roles expected of individuals. The
information age we are in creates the need for individuals who can produce knowledge and use
it functionally in life, have various thinking skills, reason, solve problems, contribute to society
and culture, instead of individuals with a lot of knowledge (Ministry of National Education
[MoNE], 2018). This means individuals with developed reading comprehension, thinking and
reasoning skills. Since it is known that it is not possible to show individuals all the problem
situations that they may encounter in daily life, individuals who can solve the problem as a
result of understanding the problem with the acquired knowledge and using reasoning skills
by using the knowledge rather than acquiring knowledge can only be successful in changing
life conditions.

In the changing education system, the individual's awareness of his/her own learning
process, understanding and reasoning about what he/she reads, rather than the transfer of
knowledge, makes the individual successful. Engaging in mathematics provides individuals
with skills such as problem solving, mathematical thinking, logical reasoning, and individuals
can benefit from the depth of mathematics by developing strong mathematical skills (Trends
in International Mathematics and Science Study [TIMSS], 2019). In this context, elements
such as reasoning, communicating, associating, applying knowledge to the problem situation
are among the requirements of problem solving (National Council of Teachers of Mathematics
[NCTM], 2000). Therefore, it is necessary to provide individuals with methods and thinking
skills that will help them solve problems and to improve their mathematical thinking skills.
One of the basic skills required for problem solving is undoubtedly reading comprehension,
mathematical thinking and reasoning. As a matter of fact, information and technology are
advancing rapidly today, and our age has made it necessary for individuals to be good problem
solvers with the skills of reasoning by understanding what they read.
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In order for the exams to achieve their purpose, the questions must also be of high
quality. This can be achieved by applying questions that can measure different levels of
thinking in the exam. Exams should include not only questions at the knowledge level but also
questions that will enable students to think at a higher level. It is seen that the use of questions
to measure only lower level thinking skills decreases the distinctiveness of the exam. Questions
measuring lower level thinking skills do not allow students to engage in serious mental activity
(Dost, et al., 2011). In this context, it is emphasized that since there will not be only knowledge
level questions in the exams that students will face, it is necessary for them to use appropriate
reasoning strategies, which is one of the elements that will enable them to better understand
what they read and reach the upper levels of cognitive domain steps. Reading comprehension
and reasoning skills affect the solution of the problems we face in our daily lives and our
success in international exams.

According to MoNE (2016), in PISA (Programme for International Student
Assessment), which is an international study that enables countries to compare the knowledge
and skill levels of their students, their education systems with each other, and to identify the
strengths and weaknesses of their education systems, Tiirkiye ranks lowest in reading and
other subjects. The areas in the PISA exam, which is conducted every three years around the
world, are mathematical literacy, reading skills and science literacy; however, the concept of
"literacy"” is taken as a basis for all areas of assessment. In other words, the PISA and PIRLS
(Progress in International Reading Literacy Study) exams are exams that measure students'
reading comprehension skills and provide an opportunity for cross-country comparison. One
of the important aspects of these exams is that they only focus on reading comprehension skills
(Mullis, et al., 2016). Indeed, the prerequisite for success in assessment-based exams such as
PISA and PIRLS is the development of reading comprehension and reasoning skills.

TIMSS, another international test that paints a picture of countries' education systems,
assesses various problem-solving situations in the context of mathematics, and about two-
thirds of the questions require students to use application and reasoning skills. Cognitive
domains are the same for both grade levels, but their weights vary according to grade level. In
the eighth grade, less emphasis is placed on the domain of knowing and more emphasis is
placed on the domain of reasoning compared to the fourth grade (MoNE, 2018). In this context,
in this study, it is predicted that since students will frequently encounter the field of reasoning
in their future educational life, they will be able to successfully overcome the problems they
will encounter in their educational life and daily life by understanding and approaching them
with appropriate reasoning skills by improving their reading comprehension and reasoning
skills. In this context, is there an effect of the in-depth reading strategy on the development of
reading comprehension skills and the IMPROVE strategy and Fermi Problems on the
development of reasoning skills of primary school students? It was investigated by creating a
problem statement and sub-problems as follows.

1. What is the effect of the deep reading strategy on reading comprehension skills?

2. What is the effect of IMPROVE strategy and Fermi problems on reasoning skills?
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3. What is the effect of using strategies to improve students' reading comprehension
and mathematical reasoning skills on their achievement levels?

Method
Research Model

This study, which aims to examine the effect of the in-depth reading strategy applied
for the development of reading comprehension skills and the IMPROVE and Fermi problems
applied for the development of reasoning skills of primary school students, was modeled with
the action research method of qualitative research design. Action research is a model of
professional development related to a process that continually enables educators to improve
teaching research, student learning and student learning (Rawlinson & Little, 2004). As it is
known, action research is a research conducted by expert researchers, with the participation of
practitioners and those who are party to the problem, aiming to determine the measures to be
taken to improve the situation by making a critical evaluation of the existing practice (Yildirim
& Simsek, 2005).

The data in the research were adopted through document analysis. Document analysis
can be defined as scanning and collecting first-hand data related to the research and reaching
new information by analyzing the collected data (Ozkan, 2019). The process of the action
research design model in practice is given in Table 1.

Table 1.
Action Research Design Model of the Implementation

Pre-test Process Post-test
(ON X 0.
. 5 weeks of activities to improve reading
Experiment group . . .
Pre-test comprehension and reasoning skills Post-test
(Intervention)
Working Group

The study group of the research includes a total of 17 students studying in the
researcher's class in the school where the researcher teaches in the 2020-2021 academic year.
While determining the study group, Covid-19 pandemic restrictions were taken into
consideration and convenience sampling method, one of the purposeful sampling types, was
preferred. Convenience sampling, also known as convenience sampling, provides ease of
obtaining permission (Simsek, 2012). At the same time, the preference for this sampling type
is due to the fact that it is more easily accessible to include the study group in the research
process (Ekiz, 2009, p.106).

The study was conducted in the school where the researcher was teaching, as it was
thought that it would provide the researcher with an easier data collection opportunity since it
was the institution where the researcher worked. The role of the researcher was that of the
practitioner, the teacher of the class and the researcher as the person who conducted the
research. For ethical reasons, the names of the students were not used in the research. In the
study, a data collection tool was created from TIMSS and PIRLS questions whose validity and
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reliability were ensured. The distribution of the students in the study group according to
gender is given in Table 2.

Table 2.

Distribution of Individuals in the Study Group by Gender
Gender Working group
Male 8
Female 9
Total 17

Data Collection Tools

In order to create the data collection tool, firstly, a total of 36 questions at the 4t grade
level from TIMSS 2007, 2011 and 2015, which were included in TIMSS and measured
reasoning skills, were accessed. Three different texts taken from PIRLS 2011; Daily Walk
(Informative), Fly Eagle Fly (Narrative) and Enemy Pie (Narrative) and 40 questions related
to these texts were used. The scoring rubrics of these texts were translated from English to
Turkish with expert support. There are 20 multiple-choice and 20 open-ended questions about
the texts. The pre-test and post-test questions consisting of open-ended and multiple-choice
questions are also scored according to the scoring scale. In the PIRLS 2011 exam, 10 questions
were selected from a total of 40 questions consisting of three stories. After the opinions of
several experts working at Bing6l and In6nii Universities and experienced classroom teachers,
a data collection tool was created from 20 questions consisting of TIMSS and PIRLS questions.
In this direction:

Pre-Test Data Collection Tool

The Daily Walk (Informative) text and two multiple choice and three open-ended
questions related to this text were selected from the PIRLS 2011 texts. A pre-test was created
by selecting five questions from the 36 TIMSS questions with the reasoning domain that were
open to access. In order to better investigate the effectiveness of the experimental phase, the
post-test was composed of different questions from the pre-test. The pre-test questions were
scored according to the PIRLS and TIMSS rubrics.

Post-Test Data Collection Tool

The post-test was created by selecting the text Enemy Pie (Narrative) from the PIRLS
2011 texts, 2 multiple-choice and 3 open-ended questions related to this text, and 5 TIMSS
questions with reasoning domains different from the questions selected in the pre-test. Pre-
test and post-test equivalence and suitability for the purpose were arranged by taking expert
opinions.

Application Process

After the pre-test phase, in the 5-week intervention phase, the researcher, as a
classroom teacher, started the implementation phase for the study group in line with the lesson
plans prepared in advance. After examining the studies that identified the development of
reading comprehension and mathematical reasoning skills in previous research, it was the
basis for the implementation phase. In this direction, during the implementation process, it
was tried to ensure the development of students' mathematical reasoning skills by solving non-
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routine problems, making generalizations in the problem solution phase, developing logical
discussions in collaborative groups regarding the solution, estimating and solving problems
with the IMPROVE strategy. In this direction, the experimental implementation continued for
5 weeks (20 class hours, 4 hours per week), during which time the students solved 18 problems
with the IMPROVE strategy and worked with 3 fermi problems. For the development of
reading comprehension skills; 1 PIRLS reading text (fly eagle fly) and 7 multiple-choice and 5
open-ended questions related to this text were practiced with in-depth reading strategy. In
order to ensure the development of reading comprehension skills, research has shown that
linking, summarizing, predicting, asking questions, visualizing, clarifying and in-depth
reading strategies contribute to the development of reading comprehension skills (Ozyilmaz,
2010). In the studies examined, it was concluded that the deep reading strategy was more
effective in increasing reading comprehension achievement (Burke, 2014; Ensley & Rodriguez,
2019; Fisher & Frey, 2012). In this context, in-depth reading strategy was applied to improve
reading comprehension skills. After reviewing the national and international literature, the in-
depth reading strategy was adapted to the elementary school level and the strategy stages were
created after the opinion of an academician working as a faculty member at Indnii University
and expert support was provided.

In-Depth Reading Strategy Implementer Preparations

Before the in-depth reading strategy, three appropriate, short, deep comprehension
predictive and complex texts from the 2011 PIRLS exam were identified and the questions and
scoring keys of the texts were translated into Turkish. The texts were structurally selected to
be narrative and informative. Attention was paid to ensure that the texts contained content
that would attract students' attention and interest. Symbolic expressions, which were thought
to improve note-taking skills and contribute to deeper comprehension, were created to be with
the student during reading. Symbol expressions were projected on the interactive board and
colored A4 papers were additionally pasted on the desks in the circle seating arrangement to
ensure that all students could see them. In the application, colored highlighters that support
note-taking skills, attract attention and are thought to be of interest to primary school students,
sticky papers with symbol expressions and colored and differently shaped sticky papers for
note-taking were used. The implementation was carried out in the school's STEM classroom
and these materials were made available to students in all sessions.

Problem Solving with IMPROVE Strategy and Fermi Problems
Implementer Preparations

The 26 questions planned to be solved with the IMPROVE strategy were selected with
the help of an expert from the published TIMSS 2007, 2011, 2015 questions in the reasoning
cognitive domain and from a total of 36 questions in the question pool created in this domain.
For the strategy, permission was obtained for the use of a referral card that had been previously
created and used in another study. After conducting a literature review, the researcher added
4 Fermi problems to the question pool by taking the opinion of a professor working as an
academician at Bingol University.
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Introducing the In-Depth Reading Strategy to Students

Before the implementation, the strategy was introduced to the students for two class
hours and various symbols and skills were explained. The flow brochure, in which the stages
of the strategy were introduced, was simplified according to the level of the students and
arranged in accordance with their interests and distributed to the students for their review.
Then the strategy was introduced practically.

Introducing Problem Solving Stages with IMPROVE Strategy to
Students

The researcher first directed the students to have a discussion to express the
importance of questioning in mathematics lessons. It also helped students to focus on the
importance of determining the appropriate strategy when solving a problem and the
importance of reflection in problem solving. At the end of the discussion, the researcher
emphasized how to use prompting cards for metacognitive inquiry in problem solving based
on the students' conversations.

Pre-Implementation Example Study of In-Depth Reading Strategy

The text "What Does the Brain Do?" was selected from the 4t grade primary school
textbook and two lesson hours of sample practice was conducted on this text. In the
implementation example, the researcher stated that she and all the students in the class were
detectives. He stated that the detective's task was to try to understand the text by using the
stages of the deep reading strategy and the symbols of deep reading and to answer the
questions by discussing them. By making the students curious, she carried out the text in order
by using symbols while applying the in-depth reading stages. Explained the deep reading
symbols used. It is stated that words whose meaning is unknown in the text can be guessed by
reading the preceding and following sentences. It was mentioned how to use the sticky notes
on the text by taking notes and applications were made. The time for reading the text and
answering questions related to the text was completed as planned within one class hour. When
students asked questions about the texts after the implementation, the implementation was
completed in a total of two class hours in order to talk about the symbols and to create a
discussion environment, which is one of the important components of in-depth reading. With
the sample application, both the strategy learning of the students was reinforced and the
strategy was reorganized by providing feedback to the researcher with the necessary gaps and
additions.

IMPROVE Strategy and Fermi Problems Pre-Application Example
Study

It was considered important to carry out a sample application to determine the
operability of the strategies to be applied, how effective the application was and the corrections
to be made by the researcher. It is a preliminary study carried out before the actual
implementation in order to see the practices to be used in the experimental phase and the
deficiencies that may arise in achieving the aim of these practices. It was decided to carry out
the implementation within a period of 6 hours. Among the questions in the reasoning cognitive
domain in the question pool, 6 TIMSS problems and 1 Fermi problem were used. According to
the students' mathematics report card grades, groups of 4 students each were formed with one
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high, two medium and one low achievers. The fourth group consisted of five students: one
successful, three moderately successful and one low-performing student. After the groups were
formed, orientation cards were projected on the interactive board and colored A4 papers were
pasted on the desks of the groups in the circle seating arrangement. The students were
informed about how to solve the questions with the IMPROVE strategy and the steps of the
strategy related to the students. The questions of the students who had questions about the
strategy were answered. In the last 2 hours of the implementation, the purpose of the
orientation card was explained to the students again. It was decided at which points and what
kind of instructions should be included in the implementation of problem solving with the
IMPROVE strategy. One fermi problem was solved with the students.

In-Depth Reading Strategy Implementation Plan
Grade Level: Grade 4
Duration: 30+10 Minutes (10 minutes additional time)

Implementation: The following steps were carried out by distributing the text and
materials to the students.

15t Lesson:

Figure 1.
In-Depth Reading Strategy Reading Plan

*Reads to understand the general framework of the text.
+Uses materials while reading (highlighter pen, etc.)

st
;IEADING +Uses symbol expressions by underlining words during
. reading.
(10 min) +At the end of the process, finds the subject of the text and

writes it on adhesive paper and attaches it to the text.

«Rereads the text to understand it in depth.

2nd +He/she reviews the symbols he/she has used and adds the

READING symbol he/she wants to add.

(7 min) +At the end of the process, they find the author's purpose for
writing the text, the idea he/she wants to emphasize, and
write it on a sticky note and paste it anywhere in the text.

grd *Reads to answer text-dependent questions by providing
READING evidence from the text.

+ At the end of the process, answers the questions by providing
evidence from the text.

(23 min)

2nd [ esson:

After the teacher collected the papers at the end of the first lesson, the second lesson
was a discussion with the students about the text. They were asked about the difference of the
text from the texts covered in the textbook and were asked to express their opinions about the
text. The students' thoughts about why they used the symbol expressions they used while
reading the text were taken. After the text was explained, the questions related to the text were
reviewed and the students were asked to provide evidence from the text about the answer they
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wrote and the ideas they defended. At the end of the lesson, the process was completed with
an in-depth discussion about the text.

Problem Solving with IMPROVE Strategy and Solving Fermi
Problems Application Phase

In the experimental implementation phase of the study, the IMPROVE strategy was
used to work with 18 TIMSS problems. The experimental implementation lasted for 5 weeks
(20 class hours). In the introductory phase of the implementation, some preparations were
made for the implementation of the strategy. The work done in the case study was recalled and
how to use the guidance cards was emphasized. The groups formed in the case study were
formed and the preparatory work moved on to the actual stages of the strategy. The
introductory phase of the strategy was conducted with all students. This phase lasted
approximately 12 minutes. Metacognitive questions related to TIMSS questions were asked in
order and students were given the right to answer. The teacher was involved in the process
with the answers given and provided a brief information. Some of the metacognitive questions
used in this process are as follows;

What is the problem about?

What is the appropriate strategy to solve the problem?

What is the purpose of solving this problem?

In what ways is this problem different from the ones we have solved before?

What are the similarities/differences between the problems?

After the introduction phase, the implementation phase started. The students were
divided into groups formed by the teacher and started to work. At this stage, the students
continued for approximately 28 minutes, and the groups that needed additional time were
given 5 minutes.

The work done by the students during the implementation phase:

1. Each student in the group read the problem in turn and tried to explain the problem,
its solution and his/her reasoning about the solution to the group members by
answering the questions on the guidance card.

2. When there was no consensus about the student's solution and reasoning about the
solution, the guiding card questions were taken into consideration and discussed until
a consensus was reached.

3. If there was no consensus in the discussion, the teacher intervened in the groups. At
this stage, the teacher guided the students to explain their ideas to each other and to
think from different perspectives.

4. When the group members agreed on the answer, a different student tried to solve the
next problem with the same process.

The questions on the guidance cards prepared by the researcher, for which permission
was obtained for each student to engage in mathematical reasoning, were classified as

"preparatory comprehension questions”, "connection questions", "strategic questions" and
"thinking questions" (Pilten, 2008).
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At the end of each day, the teacher summarized the work done and made
generalizations about the problems. During the process, the enrichment phase was applied to
the successful groups and the correction phase was applied to the students with low success
rates. In the correction phase, 2 questions were selected from the 6 questions in the case study
phase and correction activities were carried out. One class hour was allocated for this activity.
These steps were carried out throughout the experimental implementation process.

After the application of the IMPROVE strategy, the formed groups continued to work
with 3 fermi problems.

- How much money is spent in your school canteen over the course of a day?
- How many liters of water are spent in your home on average in a week?

- What is the total distance you walk in a week?

First of all, they were reminded of the steps in the sample study related to the given
questions and each student in turn read the question aloud and shared their thoughts with
their groupmates. Some of the students stated that they needed additional information to solve
the questions. In line with their requests, all students went to the canteen and took notes by
learning the necessary product, price, and etc. information from the canteen operator. This
process took 20 minutes. They were informed and guided in line with their requests regarding
other fermi problems. The groups then answered the questions by discussing among
themselves.

Data Analysis

The data obtained in the study were analyzed using the document analysis method of
qualitative research and the data that needed to be given numerically were analyzed using the
statistical method of quantitative research. Statistically, the data were analyzed using t-test and
analysis of variance (ANOVA). In the data analysis phase, the data obtained were transferred
to the SPSS program and Pearson Correlation Analysis was used to examine the relationship
between students' reading comprehension and mathematical reasoning skills and the
achievement levels of their use of strategies to improve their reasoning skills.

Ethical Permits of Research:

In this study, all the rules specified to be followed within the scope of "Higher Education
Institutions Scientific Research and Publication Ethics Directive" were complied with. None of
the actions specified under the heading "Actions Contrary to Scientific Research and
Publication Ethics", which is the second part of the directive, have been taken.

Ethics Committee Permission Information:

Name of the committee that made the ethical evaluation = Tokat Gaziosmanpasa
University Social and Humanities Research Ethics Committee

Date of ethical review decision=21.05.2021

Ethics assessment document issue number=01-25
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Findings
Results and Interpretation of Normality Tests
In order to examine the distribution of the data, Kolmogorov-Smirnova and Shapiro-

Wilk analysis were applied. Normality test findings are given in Table 3.

Table 3.
Normality Test Results

Kolmogorov-Smirnova Shapiro-Wilk
Statistic df p Statistic df p
Pre-test .14 17 .20% .96 17 .69
Post-test .18 17 11* .92 17 .14

Since the p value was greater than .05 in both Kolmogorov-Smirnova and Shapiro-Wilk
tests, it was accepted that the series was normally distributed (Tabachnick & Fidell, 2013). In
the light of this information, statistical methods based on the assumption of normal
distribution were used to analyze the data.

Findings Related to the First Sub-Problem

First Sub-Problem: What is the effect of deep reading strategy on
reading comprehension skills?

The data obtained as a result of the t-test conducted to compare the initial and final
scores of the students in the research group regarding their ability to use the prepared deep
reading strategies are given in Table 4.

Table 4.

T-Test Results to Determine whether the Deep Reading Strategy has an Effect on Reading
Comprehension Skills

Score Groups n M SD t p
Skill score for using reading Pre-test 17 8.00 2.03 .92 .36
comprehension strategies Post-test 17 7.52 1.50

When Table 4 is examined, it is seen that the mean score of the students in the research
group for their ability to use reading comprehension strategies before the experimental
procedure was 8, while this value was 7.52 after the experiment. It was observed that the mean
of the post-test conducted after the experimental phase was lower than the mean of the pre-
test. In the t-test, the P* value was analyzed as .36 and it was observed that it gave results
greater than .05. Therefore, as a result of the t-test conducted at 95% confidence interval, it
was concluded that there was no significant difference in the effect of the development of
students' ability to use reading comprehension strategies with in-depth reading strategy in the
exams they took before and after the training. The result for the first sub-problem of the
research does not support some of the research results in the literature (Fisher & Frey, 2012;
Ensley & Rodriguez, 2019). The aforementioned studies were experimental in nature and
investigated the effectiveness of the deep reading strategy in terms of students' better
comprehension of what they read. It can be said that the deep reading strategy alone is not
sufficient to contribute positively to the development of students' reading comprehension
skills. Therefore, it can be stated that the deep reading strategy, one of the reading
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comprehension strategies, does not contribute positively to problem solving skills since it does
not improve reading comprehension on its own. The difference of the research from other
studies is that it consists of pre-test and post-test questions consisting of international PIRLS
exam questions. The activities in the experimental phase also consist of PIRLS questions.

Findings Related to the Second Sub-Problem

Second Sub-Problem: What is the effect of IMPROVE Strategy and
Fermi Problems on reasoning skills?

The data obtained as a result of the t-test conducted to compare the baseline and final
scores of the students in the research group regarding their ability to use prepared reasoning
strategies are given in Table 5.

Table 5.
T- Test Results to Determine Whether Improve Strategy and Fermi Problems Affect Reasoning Skills

Score Groups n M SD t p
Skill score for using Pre-test 17 6.00 2.44 -3.49 .00
reasoning strategies Post-test 17 8.23 1.71

When Table 5 is examined, it is seen that while the mean score of the students in the
research group for their ability to use reasoning strategies before the experimental procedure
was 6, this value was 8.23 after the experiment. It was observed that the final state mean after
the experimental phase was higher than the initial mean. In the t-test, the P* value was
analyzed as .003 and it was observed that it gave results smaller than .05. Therefore, as a result
of the t-test conducted at 95% confidence interval, it was concluded that there was a significant
difference in the exams taken by the students before and after the training. When the initial
and final scores of the students are compared, it can be said that the teaching process carried
out by the researcher with IMPROVE and Fermi problems in the experimental phase improved

the mathematical reasoning skills of the students and contributed to their problem solving
skills.

No study directly related to the second sub-problem of the study was found in the
literature. This result supports some research results in the literature (Coban, 2019; Erdem,
2015; Kramarski & Hirsch 2003; Mevarech & Kramarski, 2003; Pilten, 2008). All of the
aforementioned studies are experimental and it is stated that IMPROVE and Fermi Problems
make a positive contribution in terms of investigating the effectiveness of IMPROVE and Fermi
Problems against various variables and their effect on the development of reasoning skills. The
difference of this study from the other studies is that the pretest and posttest questions used
and the questions studied in the experimental phase were formed from the international
TIMSS exam questions.
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Findings Related to the Third Sub-Problem

Third Sub-Problem: What is the effect of students’ use of strategies
to improve their reading comprehension and mathematical reasoning
skills on their achievement levels?

The data obtained from the Pearson correlation analysis conducted to compare the
initial and final scores of the students in the research group in terms of their ability to use
strategies to improve their reading comprehension and mathematical reasoning skills are given
in Table 6.

Table 6.

Pearson Analysis Result of the Effect of Students' Use of Strategies to Improve Reading Comprehension
and Mathematical Reasoning Skills on Achievement Levels

Pre-test Post-test
r 1 .61**
Pre-test p .00
n 17 17

There is a positive relationship between baseline and endline. This relationship was
analyzed as a very high result with (r=.613, p=.009). It is stated that a correlation value (r) of
at least .50 and above accurately represents the desired relationship (Fraenkel et al., 2012).
Therefore, it can be said that there is a high level positive relationship in terms of the effect of
students' use of strategies to improve their reading comprehension and mathematical
reasoning skills on their achievement levels. In addition, according to this finding, it can be
said that there is a linear relationship between reading comprehension and reasoning skills
and achievement levels.

The result for the third sub-problem of the research also supports some of the research
results in the literatiire. The development of reading comprehension and mathematical
reasoning skills involves high-level skills and this is stated to increase success. In the literature,
it is stated that mathematical reasoning (Coban, 2010; Erdem, 2011, 2015; Erdem and Giirbiiz,
2015; Lithner, 2008; Schliemann and Carraher, 2002) and reading comprehension (Block,
2004; Goktas, 2010; Giines, 2000; Reidel et al., 2003; Rose et al., 2000) are high-level
thinking skills. The fact that both reading comprehension and mathematical reasoning skills
and problem solving skills go through cognitive processes and require similar thinking
processes confirms the existence of a highly significant relationship between the development
of reading comprehension and mathematical reasoning skills and achievement level, as
concluded in the current study.

Discussion and Conclusion

The findings related to the first sub-problem of the research do not support some
research results in the literature (Ensley & Rodriguez, 2019; Fisher & Frey, 2012). The
mentioned studies were experimental studies and revealed that the effectiveness of the deep
reading strategy was investigated in terms of students' better comprehension of what they read.
It can be said that the in-depth reading strategy alone is not sufficient to contribute positively
to the development of students' reading comprehension skills. Therefore, it can be stated that
the in-depth reading strategy, one of the reading comprehension strategies, does not
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contribute positively to problem solving skills since it does not improve reading
comprehension alone. The difference of the research from other studies is that it consists of
pre-test and post-test questions consisting of international PIRLS exam questions. The
activities in the experimental phase also consist of PIRLS questions.

There is no direct study in the literature related to the findings related to the second
sub-problem of the research. When the initial and final scores of the students are compared, it
can be said that the teaching process carried out by the researcher with IMPROVE and Fermi
problems in the experimental phase improved the mathematical reasoning skills of the
students and contributed to their problem solving skills. The result supports some research
results in the literature (Coban, 2019; Erdem, 2015; Kramarski & Hirsch, 2003, Mevarech &
Kramarski, 2003; Pilten, 2008). All of the mentioned studies are experimental and it is stated
that IMPROVE and Fermi Problems make a positive contribution in terms of investigating the
effectiveness of IMPROVE and Fermi Problems against various variables and their effect on
the development of reasoning skills. The difference of the study from other studies is that the
pretest and posttest questions used and the questions studied in the experimental phase were
formed from the international TIMSS exam questions.

The result obtained from the findings related to the third sub-problem of the research
also supports some research results in the literature. The development of reading
comprehension and mathematical reasoning skills involves high-level skills and this is stated
to increase achievement. In the literature, it is stated that mathematical reasoning (Coban,
2010; Erdem, 2011, 2015; Erdem and Giirbiiz, 2015; Lithner, 2008; Schliemann and Carraher,
2002) and reading comprehension (Block, 2004; Goktas, 2010; Gilines, 2000; Reidel et al.,
2003; Rose et al., 2000) are high-level thinking skills. The fact that both reading
comprehension and mathematical reasoning skills and problem solving skills go through
cognitive processes and require similar thinking processes confirms the existence of a highly
significant relationship between the effect of the development of reading comprehension and
mathematical reasoning skills on achievement level, as concluded in the current study.

The study, which aims to examine the effect of the deep reading strategy applied for the
development of reading comprehension skills and the IMPROVE and Fermi problems applied
for the development of reasoning skills of primary school students, was conducted in the
second semester of the 2020-2021 academic year in the primary school where the researcher
worked in the second semester of the 2020-2021 academic year in a class of 17 students. In the
experimental phase, this class worked on PIRLS questions with the deep reading strategy for
the development of reading comprehension skills, worked on Fermi problems for the
development of mathematical reasoning skills, and approached TIMSS questions with the
IMPROVE strategy. In the study, pre-test and post-test consisting of TIMSS and PIRLS
questions to measure reading comprehension and reasoning skills were applied to the
students. T-test and Pearson correlation analysis were used to analyze the data obtained from
the study. Considering the findings obtained as a result of the analysis of the data obtained for
the sub-problems of the research, the following results were determined:

The result of the first sub-problem; 1t was seen that the effect of the deep reading
strategy on reading comprehension skills did not create a significant difference at the end of
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the teaching processes. In other words, it can be stated that the deep reading strategy has no
effect on reading comprehension skills. Conclusion related to the second sub-problem; 1t was
analyzed that IMPROVE Strategy and Fermi Problems had a positive effect on reasoning skills.
In other words, the development of the skills of using reasoning strategies of IMPROVE
Strategy and Fermi Problems shows a significant difference as a result of the teaching
processes. Open-ended, thought-provoking problems for reasoning used in learning
environments were found to improve mathematical reasoning. As a result of the research, it
can be said that students' reasoning improved thanks to open-ended high-level problems. In
the literature, it is mentioned that different question types are used to assess mathematical
reasoning skills, and it is stated that open-ended and non-routine questions should be used
more (Abay & Gokbulut, 2017; Akay, 2006; Cifarelli & Cai, 2005; Erdem, 2011; Erdem &
Giirbiiz, 2015; Giirbiiz & Erdem, 2014; Kosonen, 1992; Lesh & Doerr, 2003; Silver, 1994, cited
in Erarslan, 2012; Suzuki, 1997; Tasova & Delice, 2012). Conclusion related to the third sub-
problem; the use of strategies to improve students' reading comprehension and mathematical
reasoning skills had a high effect on their achievement levels.

Recommendations

Including different reading comprehension strategies in the process as well as in-depth
examination of students with different texts such as informative and narrative texts has been
found to have a positive effect on success by causing students to better understand the
information, to examine the information critically and to communicate with the text. From the
studies identified in the literature, it was concluded that success can be achieved by providing
the development of mathematical reasoning skills by approaching questions at the reasoning
level with Fermi problems and IMPROVE strategy. In the literature review, there were not
many studies on mathematical reasoning skills, especially in Turkish sources. In this respect,
it would be useful to conduct studies on mathematical reasoning skills.

Teachers should be informed about different strategies and studies since they do not
have enough information about strategies to improve reading comprehension and
mathematical reasoning skills. In this way, teachers will have the competence to determine the
appropriate strategy for their classrooms.

Teachers should follow the international exam questions, ensure that students
encounter international exam questions and non-routine problems, bring different text types
into the classroom environment and prepare environments where students can reason.
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Ilkokul Ogrencilerinin Okudugunu
Anlama ve Muhakeme Becerileri Uzerine
Bir Eylem Arastirmasi

Ozet

Bu calismada, IMPROVE ve Fermi problemlerinin ilkokul 6grencilerinin okudugunu anlama
becerilerinin ve akil yiiriitme becerilerinin gelisimine etkisi arastirlmigtir. Okudugunu anlama
becerilerini gelistirmek igin derinlemesine okuma stratejisi tercih edilmis ve PIRLS simav
metinlerinden bilgilendirici ve oOykiileyici metinler secilerek kullamilmistir. Matematiksel akil
yiiriitme becerilerini gelistirmek i¢in ise IMPROVE 6gretim yontemi tercih edilmis ve TIMMS siav
sorulari secilerek Fermi problemleri ve akil yiiriitmede kullanilmistir. Arastirmanin ¢alisma grubunu
2020-2021 egitim-6gretim yil1 ikinci doneminde Bingol il merkezinde bir ilkokulda 6grenim goren
toplam 17 Ggrenci olusturmaktadir. Caligma nitel arastirma yontemlerinden biri olan eylem
arastirmasi ile desenlenmistir. Toplanan veriler nitel aragtirmanin dokiiman analizi yontemi ve nicel
aragtirmanin istatistiksel yontemi kullanilarak analiz edilmistir. Arastirma bulgularina gore, ilkokul
ogrencilerinin okudugunu anlama becerilerinin gelistirilmesi i¢in uygulanan derinlemesine okuma
stratejisinin ve akil ylirlitme becerilerinin gelistirilmesi icin uygulanan IMPROVE ve Fermi
problemlerinin 6grencilerin okudugunu anlama ve akil yiiriitme becerileri iizerinde olumlu etkisi
oldugu sonucuna ulagilmistir. Okudugunu anlama ve matematiksel akil yiiriitme stratejilerinin
ogretmenlere 6gretilmesi 6nerilmektedir.

Anahtar Kelimeler: Elestirel diisiinme, okudugunu anlama, Fermi problemleri.

Giris

Milli Egitim Bakanhgima (MEB, 2016) gore uluslararasi yapilan ve iilkelerin
ogrencilerinin bilgi ve beceri diizeylerini, egitim sistemlerini birbirleriyle karsilastirma, egitim
sistemlerinin giiclii ve zay1f yonlerini belirleme olanag1 saglayan PISA’da (Uluslararas1 Ogrenci
Degerlendirme Programi) Tiirkiye'nin basar1 siralamasinda okuma ve diger derslerde en son
siralarda yer aldig1 goriilmektedir. Bu sinavlarin 6nemli yanlarindan biri sadece okudugunu
anlama becerisi tizerinde durmasidir (Mullis, vd., 2016). Nitekim PISA ve PIRLS (Uluslararasi
Okuma Becerilerinde Gelisim Arastirmasi) gibi degerlendirmeye dayali sinavlarda basaril
olmanin gerekli 6n kosulu okudugunu anlama ve muhakeme becerisinin gelismis olmasidir.

Bu baglamda; ilkokul 6grencilerinin, okudugunu anlama becerilerinin gelisiminde
derinlemesine okuma stratejisinin, muhakeme becerilerinin gelisiminde IMPROVE stratejisi
ile Fermi Problemlerinin etkisi aragtirilmistir.

Yontem
Arastirma Modeli

Bu calismada nitel aragtirma deseninin eylem arastirmasi yontemi ile yiiriitiilmiigtiir.
Aragtirmada veriler dokiiman analizi ile toplanmistir. Uygulamada yapilan eylem arastirmasi
desen modeli siireci Tablo 1’de verilmistir.
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Tablo 1.
Yapilan Uygulamamn Eylem Arastirmast Modeli
On-test Islem Son-test
0, X 0.
5 haftalik okudugunu anlama ve
Deney grubu On-test muhakeme becerilerini gelistirecek Son-test
calismalar (Miidahale)
Calisma Grubu

Aragtirma, aragtirmacinin Ogretmenlik yaptigi okulda 2020-2021 egitim-6gretim
yilinda gerceklestirilmistir. Calisma grubu, arastirmacinin sinifinda 6grenim goren toplam 17
ogrenciden olusmaktadir. Calisma grubu belirlenirken Covid-19 pandemi kisitlamalar1 goz
oniinde bulundurulmus ve amach 6rnekleme tiirlerinden uygun (kolayh) 6rnekleme yontemi
tercih edilmistir. Kolayll orneklem, bir diger adi ise hazir orneklem; izin alma kolaylig
saglamaktadir (Simsek 2012: s.122). Ayni zamanda bu 6rnekleme tiiriiniin tercih edilmesi,
arastirma yapilacak calisma grubunun arastirma siirecine dahil edilmesinin daha kolay
ulagilabilir olmasindan kaynaklanmaktadir (Ekiz, 2009, s.106).

Aragtirmacinin rolii hem uygulayici hem simifin 6gretmeni hem de arastirmayi
gerceklestiren kisi olarak arastirmaci roliinii iistlenmistir. Etik nedenlerden dolay: arastirmada
ogrencilerin isimleri kullanilmamistir. Arastirmada gecerligi ve giivenirligi saglanmis TIMSS
(Uluslararas1 Matematik ve Fen Egilimleri Arastirmasi) ve PIRLS (Uluslararas1 Okuma
Becerilerinde Gelisim Arastirmasi) sorularindan veri toplama araci olusturulmustur. Calisma
grubundaki 6grencilerin cinsiyete gore dagilimi Tablo 2’de verilmistir.

Tablo 2.
Calisma Grubundaki Bireylerin Cinsiyete gore Dagilim

Cinsiyet Calisma grubu

Erkek 8

Kiz 9

Toplam 17
Veri Toplama Araclar:

Veri toplama aracimi olusturmak amaciyla oncelikle TIMSS’de yer alan ve erisime acik
akil yiiriitme becerisini 6lcen TIMSS 2007, 2011 ve 2015 yillarina ait, 4. sinif diizeyinde toplam
36 adet soruya ulagilmigtir. PIRLS 2011’den alinan ii¢ ayr1 metin; Gliniibirlik Yiiriyts
(Bilgilendirici), U¢ Kartal U¢ (Oykiileyici) ve Diisman Turtas1 (Oykiileyici) ve bu metinlere
bagh 40 tane soru kullamilmigtir. Bu metinlerin Puanlama Cetveli uzman destegiyle
Ingilizceden Tiirkceye cevrilmistir. Metinlerle ilgili 20 tane coktan secmeli ve 20 tane de acik
uclu soru bulunmaktadir. Agik uclu ve ¢oktan se¢meli sorulardan olusturulan 6n test ve son
test sorular1 da puanlama cetveline gore puanlanmaktadir. PIRLS 2011 sinavinda yer alan ti¢
hikdyeden olusan toplam 40 tane sorudan 10 tane soru secilmistir. Bingdl ve Inonii
Universitesinde gorev yapan birkac uzmandan ve deneyimli simf 6gretmenlerinin
goriislerinden sonra TIMSS ve PIRLS sorularindan olusan 20 adet sorudan veri toplama araci
olusturulmustur. Bu dogrultuda:
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On Test Veri Toplama Araci

PIRLS 2011 metinlerinden Giinliik Yiirtiyiis (Bilgilendirici) metni ve bu metne bagh iki
coktan secmeli ti¢ acik uclu soru secilmistir. Erisime acik bulunan akil yiirtitme alanina sahip
36 adet TIMSS sorularindan bes adet soru secilerek on test olusturulmustur. Deneysel
asamanin etkililigini daha iyi arastirmak icin son test On testten farkli sorulardan
olusturulmustur. On test sorular1 PIRLS ve TIMSS puanlama anahtarina gore puanlanmistir.

Son Test Veri Toplama Aract

PIRLS 2011 metinlerinden Diisman Turtas1 (Oykiileyici) metni ve bu metne bagh 2
coktan se¢meli 3 acik uglu soru ve on testte segilen sorulardan farkli 5 adet akil yiiriitme alanina
sahip TIMSS sorular: secilerek son test olusturulmustur. On test ve son test esdegerliligi ve
amaca uygunlugu uzman goriisleri alinarak diizenlenmistir.

Uygulama Siireci

On-test asamasindan sonra 5 haftalik miidahale asamasinda, sinif 6gretmeni olarak
aragtirmaci, onceden hazirlanan ders planlar1 dogrultusunda calisma grubuna yonelik
uygulama asamasina gec¢mistir. Daha oOnceki arastirmalarda okudugunu anlama ve
matematiksel muhakeme becerilerinin gelisimini tespit eden calismalar incelendikten sonra
uygulama asamasina dayanak olmustur. Bu dogrultuda uygulama siirecinde; rutin olmayan
problemler cozerek, problem ¢oziim asamasinda genellemeler yaparak, ¢oziime iliskin
isbirlikli gruplarda mantikli tartismalar gelistirerek, tahmin ederek ve IMPROVE stratejisiyle
problem c¢ozerek Ggrencilerin matematiksel muhakeme becerilerinin gelisimi saglanmaya
calisilmistir. Bu dogrultuda deneysel uygulama 5 hafta (20 ders saati, haftalik 4 saat) boyunca
siirdiiriilmiis, bu siire igerisinde 6grencilerin IMPROVE stratejisiyle 18 problem ¢6zmeleri ve
3 fermi problemi ile calismalar1 saglanmistir. Okudugunu anlama becerilerinin gelisimi icin
ise; bir adet PIRLS okuma metni (Ug Kartal U¢) ve bu metne bagh yedi tane ¢oktan se¢meli,
bes tane de acgik uclu sorunun derinlemesine okuma stratejisiyle calismalar1 saglanmistir.
Okudugunu anlama becerilerini gelistirmek i¢in derinlemesine okuma stratejisi uygulanmistir.

Verilerin Analizi

Arastirmada elde edilen veriler nitel arastirmanin dokiiman analizi yontemi ve sayisal
olarak verilmesi gerekli olan veriler de nicel arastirmanin istatistiksel yonteminden
yararlamlarak analiz edilmistir. Istatistiksel olarak veriler t-testi ve varyans analizi (ANOVA)
kullanilarak analiz edilmistir. Veri analizi asamasinda elde edilen veriler SPSS programina
aktarilarak oOgrencilerin okudugunu anlama ve matematiksel muhakeme becerileri ile
muhakeme becerilerini gelistirecek strateji kullanimlarinin basar1 diizeyleri arasindaki iligkiyi
incelemek amaciyla Pearson Korelasyon Analizi kullanilmistir.

Arastirmanin Etik izinleri:
Bu calismada "Yiiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi"
kapsaminda uyulmasi gerektigi belirtilen tiim kurallara uyulmustur. Yonergenin ikinci boliimii

olan "Bilimsel Arastirma ve Yayin Etigine Aykir1 Eylemler" baghg: altinda belirtilen eylemlerin
higbiri gerceklestirilmemistir.
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Etik Kurul izin Bilgileri:

Etik degerlendirmeyi yapan kurulun ad1 = Gaziosmanpasa Universitesi Sosyal ve Beseri
Bilimler Arastirmalar Etik Kurulu

Etik Kurul Etik inceleme karar tarihi= 21.05.2021
Etik degerlendirme belgesi konu numarasi= 01-25

Bulgular

Normallik Testlerine iliskin Bulgular ve Yorum

Verilerin dagilimini incelemek igin normal dagihm analizlerinden Kolmogorov-
Smirnova ve ShapiroWilk analizi uygulanmistir. Normallik testi bulgular1 Tablo 3‘te

verilmistir.
Tablo 3.
Normallik Testi Bulgular
Kolmogorov-Smirnova Shapiro-Wilk
Statistic df p Statistic df p
Ontest 14 17 .20% .96 17 .69
Sontest 18 17 1% .02 17 14

Kolmogorov-Smirnova ve Shapiro-Wilk testlerinin her ikisinde de p degeri .05’ten
biiytik oldugu icin serinin normal dagilim gosterdigi kabul edilmistir (Tabachnick & Fidell,
2013). Elde edilen bu bilgiler 1s1g1nda verilerin analizi i¢cin normal dagilim varsayimina dayah
istatistiksel yontemler kullanilmistir.

Birinci Alt Probleme Ait Bulgular

Aragtirma grubunda yer alan Ogrencilerin hazirlanan derinlemesine okuma
stratejilerini kullanma becerilerine ait baslangictaki ve son durumdaki puanlarinin
karsilastirllmasi amaciyla yapilan t-testi sonucunda elde edilen veriler Tablo 4’te verilmistir.

Tablo 4.

Derinlemesine Okuma Stratejisinin Okudugunu Anlama Becerisine Etkisinin Olup Olmadigim
Belirlemek Uzere Yapilan t Testi Sonucu

Puan Gruplar n M SD t p
Okudugunu anlama stratejileri Ontest 17 8.00 2.03 .92 .36
kullanma beceri puani Sontest 17 7.52 1.50

Tablo 4 incelendiginde, arastirma grubunda bulunan ogrencilerin deneysel islem
oncesi okudugunu anlama stratejileri kullanma becerilerine ait puanlarinin ortalamasi 8 iken
bu degerin deney sonrasinda 7.52 oldugu goriilmektedir. Deneysel asamadan sonra yapilan
son testin ortalamasinin on test ortalamasindan diisiik oldugu gozlenmistir. Yapilan t-testinde
P* degerinin .36 olarak analiz edilmistir ve .05’ten biiylik sonu¢ verdigi gozlenmistir.
Dolayisiyla %95 giiven araliginda yapilan t-testi sonucu 6grencilerin okudugunu anlama
stratejilerini kullanma becerilerinin derinlemesine okuma stratejisiyle gelisim etkisinin egitim
oncesi ve sonrasi girdikleri sinavlarda anlamh bir fark olmadig: sonucuna ulagilmistir.

Aragtirmanin birinci alt problemi i¢in ortaya konulan sonug, literatiirde yer alan baz
arastirma sonugclarim1 desteklememektedir (Ensley & Rodriguez, 2019; Fisher & Frey, 2012,
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2014; Kamil vd., 2008; Tirasoglu, 2013). Belirtilen calismalar deneysel ozellikte calismalar
olup, derinlemesine okuma stratejisinin 6grencilerin okudugunu daha iyi anlamalar1 a¢isindan
etkililiginin arastirilmasini ortaya koymustur. Derinlemesine okuma stratejisinin 6grencilerin
okudugunu anlama becerilerinin gelisimine pozitif yonde katk: saglamasinda tek basina yeterli
olmadig1 soylenebilir. Dolayisiyla okudugunu anlama stratejilerinden derinlemesine okuma
stratejisinin okudugunu anlamay tek basina gelistirmediginden problem ¢6zme becerilerine
pozitif yonde katkisinin olmadig ifade edilebilir. Arastirmanin diger arastirmalardan farki;
uluslararasi yapilan PIRLS sinav sorularindan olusan o6n test ve son test sorularindan
olusmasidir. Deneysel asamadaki etkinlikler de PIRLS sorularindan olusmaktadir.

ikinci Alt Probleme Ait Bulgular

Aragtirma grubunda yer alan 6grencilerin hazirlanan muhakeme stratejileri kullanma
becerilerine ait baglangi¢c durumu ile son durum puanlariin kargilagtirilmasi1 amaciyla yapilan
t-testi sonucunda elde edilen veriler Tablo 5’te verilmistir.

Tablo 5.

IMPROVE Stratejisi ile Fermi Problemlerinin Muhakeme Becerilerine Etkisinin Olup Olmadigim
Belirlemek Uzere Yapilan t Testi Sonucu

Puan Gruplar n M SD t p
Muhakeme stratejileri kullanma Ontest 17 6.00 2.44 -3.49 .00
beceri puani Sontest 17 8.23 1.71

Tablo 5 incelendiginde, arastirma grubunda bulunan 6grencilerin deneysel islem
oncesi muhakeme stratejileri kullanma becerilerine ait puanlarinin ortalamasi 6 iken bu
degerin deney sonrasinda 8.23 oldugu goriilmektedir. Deneysel asamadan sonra yapilan son
durum ortalamasiin baglangictaki ortalamasindan yiiksek oldugu gozlenmistir. Yapilan t-
testinde P* degerinin .003 olarak analiz edilmistir ve .05’ ten kii¢ilik sonug verdigi gozlenmistir.
Dolayisiyla %95 giiven araliginda yapilan t-testi sonucu 6grencilerin egitim oncesi ve sonrasi
girdikleri sinavlarda anlamh bir fark oldugu sonucuna ulasilmistir. Ogrencilerin baslangictaki
durumlari ile son durumlarinin puanlar: karsilastirildiginda; arastirmaci tarafindan deneysel
asamada IMPROVE ve Fermi problemleriyle gerceklestirilen 6gretim siirecinin 6grencilerin
matematiksel muhakeme becerilerini gelistirdigi ve problem ¢6zme becerilerine katki sagladig:
soylenebilir.

Literatliirde arastirmanin ikinci alt problemi ile dogrudan ilgili bir c¢alismaya
rastlanilmamigtir. Ortaya konulan sonug, literatiirde yer alan baz arastirma sonuclarimi da
destekler niteliktedir (Coban, 2019; Erdem, 2015; Kramarski & Hirsch 2003; Kramarski &
Zeichner, 2001; Mevarech & Kramarski, 2003; Mevarech vd., 2001; Pilten, 2008). Belirtilen
calismalarin tamami deneysel ozelliktedir ve IMPROVE ve Fermi Problemlerinin cesitli
degiskenler karsisinda etkililiginin arastirilmasi ve muhakeme becerilerinin gelisiminde etkisi
bakimindan pozitif katki sagladig1 ifade edilmektedir. Arastirmanin diger arastirmalardan
farki kullanilan ontest, sontest sorular1 ve deneysel asamada ¢alisilan sorularin da uluslararasi
yapilan TIMSS sinav sorularindan olusturulmasidir.
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Uciincii Alt Probleme Ait Bulgular

Aragtirma grubunda yer alan oOgrencilerin okudugunu anlama ve matematiksel
muhakeme becerilerini gelistirecek stratejileri kullanma becerilerine ait baslangictaki
durumlari ile son durumlar1 arasindaki puanlarin karsilastirilmasi amaciyla yapilan pearson
korelasyon analizinden elde edilen veriler Tablo 6’ da verilmistir.

Tablo 6.

Ogrencilerin Okudugunu Anlama ve Matematiksel Muhakeme Becerilerini Gelistirecek Strateji
Kullamimlaruun Bagar: Diizeylerine Etkisinin Pearson Analizi Sonucu

Ontest Sontest
r 1 .61%*
Ontest p .00
n 17 17

Baslangi¢ durum ile son durum arasinda pozitif yonlii bir iliski mevcuttur. Bu iligki
(r=.613, p=.009) ile oldukea yiiksek bir sonuc olarak analiz edilmistir. Bu korelasyon degerinin
(r) en az .50 ve lizerinde olmasinin istenen iligkiyi dogru olarak temsil ettigi belirtilmektedir
(Fraenkel vd., 2012). Dolayisiyla 6grencilerin okudugunu anlama ve matematiksel muhakeme
becerilerini gelistirecek stratejileri kullanimlarinin artmasi basari diizeylerine etkisi agisindan
yiiksek diizeyde pozitif bir iligki oldugu soylenebilmektedir. Buna ek olarak bu bulguya gore
okudugunu anlama ve muhakemesel beceriler ile basar1 diizeyleri arasinda dogrusal bir iligkiye
sahip oldugu soylenebilir.

Tartisma ve Sonuc¢

Aragtirmanin ticiincii alt problemi i¢in ortaya konulan sonug, literatiirde yer alan baz
aragtirma sonuglarini da destekler niteliktedir. Okudugunu anlama ve matematiksel
muhakeme becerilerinin gelisimi iist diizey becerileri icermektedir ve bu durumun basariy1
arttirdig ifade edilmektedir. Literatiirde matematiksel muhakemenin (Coban, 2010; Erdem,
2011, 2015; Erdem ve Giirbiiz, 2015; Lithner, 2008; Schliemann & Carraher, 2002) ve
okudugunu anlamanin (Block, 2004; Goktas, 2010; Giines, 2000; Reidel vd., 2003; Rose vd.,
2000) list diizey diisiinme becerisi oldugu ifade edilmistir. Hem okudugunu anlama ve
matematiksel muhakeme becerileri hem de problem c¢6zme becerileri bilissel siireclerden
gecmesi ve benzer diisiinme siirecleri gerektirmesi mevcut arastirmada da sonuclandig: tizere
okudugunu anlama ve matematiksel muhakeme becerilerinin gelisiminin basar1 diizeyine
etkisinin yiiksek diizeyde anlamh bir iligkinin varhgini dogrulamaktadir.

Aragtirmanin birinci alt problemiyle ilgili bulgular, literatiirde yer alan bazi aragtirma
sonuclarim desteklememektedir (Ensley & Rodriguez, 2019; Fisher & Frey, 2012, 2014).
Belirtilen calismalar deneysel ozellikte calismalar olup, derinlemesine okuma stratejisinin
ogrencilerin okudugunu daha iyi anlamalar1 acisindan etkililiginin arastirilmasini ortaya
koymustur. Derinlemesine okuma stratejisinin 6grencilerin okudugunu anlama becerilerinin
gelisimine pozitif yonde katki saglamasinda tek basina yeterli olmadigi sdylenebilir.
Dolayisiyla okudugunu anlama stratejilerinden derinlemesine okuma stratejisinin okudugunu
anlamay1 tek basina gelistirmediginden problem ¢6zme becerilerine pozitif yonde katkisinin
olmadig ifade edilebilir. Arastirmanin diger arastirmalardan farki; uluslararasi yapilan PIRLS
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sinav sorularindan olusan on test ve son test sorularindan olugsmasidir. Deneysel asamadaki
etkinlikler de PIRLS sorularindan olugsmaktadir.

Literatiirde aragtirmanin ikinci alt problemiyle ilgili bulgularla alakali dogrudan bir
calismaya rastlanilmamstir. Ogrencilerin baslangictaki durumlar1 ile son durumlarinin
puanlar1 karsilagtirildiginda; arastirmaci tarafindan deneysel asamada IMPROVE ve Fermi
problemleriyle gerceklestirilen Ogretim siirecinin 6grencilerin matematiksel muhakeme
becerilerini gelistirdigi ve problem c¢ozme becerilerine katki sagladigi soylenebilir. Ortaya
konulan sonug, literatiirde yer alan bazi arastirma sonuclarini da destekler niteliktedir (Coban,
2019; Erdem, 2015; Kramarski & Hirsch 2003, Mevarech & Kramarski, 2003; Pilten, 2008).
Belirtilen calismalarin tamami deneysel 6zelliktedir ve IMPROVE ve Fermi Problemlerinin
cesitli degiskenler karsisinda etkililiginin arastirilmasi ve muhakeme becerilerinin gelisiminde
etkisi bakimindan pozitif katki sagladigi ifade edilmektedir. Arastirmanin diger
arastirmalardan farki kullanilan oOntest, sontest sorular1 ve deneysel asamada calisilan
sorularin da uluslararasi yapilan TIMSS sinav sorularindan olusturulmasidir.

Aragtirmanin ticiincii alt problemi ile ilgili bulgulardan ortaya ¢ikan sonug, literatiirde
yer alan bazi arastirma sonuclarini da destekler niteliktedir. Okudugunu anlama ve
matematiksel muhakeme becerilerinin gelisimi iist diizey becerileri icermektedir ve bu
durumun basariy1 arttirdigi ifade edilmektedir. Literatiirde matematiksel muhakemenin
(Coban, 2010; Erdem, 2011, 2015; Erdem ve Giirbiiz, 2015; Lithner, 2008; Schliemann &
Carraher, 2002) ve okudugunu anlamanin (Block, 2004; Goktas, 2010; Gilines, 2000; Reidel
vd., 2003; Rose vd., 2000) ist diizey diisiinme becerisi oldugu ifade edilmistir. Hem
okudugunu anlama ve matematiksel muhakeme becerileri hem de problem ¢6zme becerileri
biligsel siireclerden gecmesi ve benzer diisiinme siiregleri gerektirmesi mevcut arastirmada da
sonuclandig iizere okudugunu anlama ve matematiksel muhakeme becerilerinin gelisiminin
basar1 diizeyine etkisinin yiiksek diizeyde anlamh bir iliskinin varligin1 dogrulamaktadir.

Oneriler

Ogretmenlerin okudugunu anlama ve matematiksel muhakeme becerilerini
gelistirecek stratejiler hakkinda yeterli bilgiye sahip olmadiklar1 diisiincesiyle farkh strateji ve
calismalar hakkinda bilgilendirilmelidir. Bu sekilde 6gretmenler farkh stratejilerden kendi
siniflaria uygun olan belirleme yeterliligine sahip olacaktir.

Ogretmenlerin yapilan uluslararasi smav sorularim takip etmesi, 6grencilerin
uluslararasi yapilan sinav sorulariyla ve rutin olmayan problemlerle karsilagsmasini saglamasi,
farkli metin tiplerini sinif ortamina tasimasi ve 6grencilerin muhakeme yapabilecegi ortamlar
hazirlamasi gerekmektedir.
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