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Introduction

The development of mathematics is usually shaped by the results of mathematicians' efforts to pose
new problems and to solve the problems associated with these problems (Stickles, 2011). While
mathematical problem solving has a long history of integrating school mathematics, problem-posing
studies are relatively new (Kilpatrick, 1987). It was realized in 1980s and 1990s that posing problems was
an important component for mathematics education and studies on this topic commenced (Cai &
Hwang, 2002; Ellerton, 1986; Silver, 1994; Silver & Cai, 1996).

Problem posing is considered as a goal of education as well as a means of education (Bonotto, 2013).
Problem posing skill is a type of skill that can be established under certain conditions that require the
use of mental activity as well as the creation of new problems by modifying existing ones (Silver, 1994;
Ticha & Hospesova, 2009). Getting elementary school students to acquire the ability to pose problems is
at the centre of all the mathematics curricula (Jitendra, Griffin, Buchman, & Sczesniak, 2007) as well as
in the Mathematics Curriculum (1-4th Grades) prepared by the Head Council of Education and Ethics
Committee of the Ministry of National Education in 2015 (MEB, 2015). In the light of the studies and
teaching programs, it is emphasized that the ordinary problem posing practices applied in the textbooks
should be replaced by the mathematics teaching by problem posing practices (Cai et al., 2013; National
Council of Teachers of Mathematics [NCTM], 2000).

Although the number of studies aiming to integrate mathematical problem posing into classroom
practice has increased in recent years, it is known that we have limited knowledge about the processes
students are involved in posing their own problems. Moreover, little research has so far been done to
identify instructional strategies in order to accomplish problem posing (Cai et al., 2013). In this respect,
the aim of the present study was to determine the effect of graphic organizers on problem posing skills
of 3rd grade elementary school students.

Problem Posing

Problem-posing is a central component of mathematical discipline and the nature of mathematical
thinking. It is also an important component of learning and teaching of mathematics that accompanies
problem solving (Kilpatrick, 1987). Developing the mathematical problem posing ability is as important
as the ability to solve problems from an educational point of view (Bonotto, 2013). “Formulating the
problem should be regarded not only as an educational goal but also as an educational tool. The
experience of discovering and creating your own math problems should be part of his/her education for
every student” (Kilpatrick, 1987). Recently, the studies supporting reforms in mathematics education
have been urged with an increasing emphasis on problem posing (Stickles, 2011). According to the
School Mathematics NCTM Principles and Standards (2000), by expanding problems and asking different
questions, students should be good problem solvers as well as problem-posers, and thus, opportunities
should be provided to students to produce their own mathematical problems.

Problem-posing is basically a skill that requires the generation of new problems about a situation or
the rearrangement of a given problem (English, 1997b; Silver, 1994; Silver & Cai, 1996). Silver (1994)
states that problem posing is generally applied in three distinct forms of mathematical cognitive activity:
(a) presolution posing, in which one generates original problems from a situation; (b) within-solution
posing, in which one reformulates a problem as it is being solved; (c) post-solution posing, in which one
modifies goals or conditions of an already solved problem to generate new problems. The present study
focuses particularly on pre-solution posing form.

Given the importance attached to problem posing activities in school mathematics, researchers have
begun to address various aspects of problem posing processes (Silver & Cai, 1996). When previous
studies are examined, it is seen that there are various perspectives on problem posing. In those studies,
teachers were asked to pose problems for their students to solve, students were asked to pose
problems for their classmates to solve, or participants were asked to pose problems to solve (Cai, 1998;
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Cai & Hwang, 2002; English, 1997a, b; Silver & Cai, 1996; Silver, Mamona-Downs, Leung, & Kenney,
1996). Studies conducted with participants of different ages and experiences (such as teachers,
prospective teachers and students at different academic levels) offer a variety of activities posed with
different complexities in different ways (Silver, 2013). An important trend in such research has been to
examine the link between problem posing and problem-solving (Cai & Hwang, 2003). Various
experimental studies have been carried out to investigate the relationship between word problem
solving and word problem posing in order to explore the potential value of posing a problem in helping
learners to become better problem solvers (Cai & Hwang, 2002; Cai et al., 2013; Silver & Cai, 1996). The
focus of these studies is to find an answer to the following question; "Can the problem posing skill be
determined based on problem-solving skills?" (Singer & Voica, 2013). In the studies conducted to see
the relationship between problem posing and solving skills, students were asked to pose one or more
problems to start with a particular situation, picture or number cue, and then the quality mathematical
problems posed by the students were compared with their problem-solving capacities (Cai & Hwang,
2002; Ellerton, 1986; Silver & Cai, 1996; Verschaffel, Van Dooren, Chen, & Stessens, 2009). Ellerton
(1986) wanted high and low-talented 8-year-old students to pose problems that their classmates would
have difficulty in solving and compared the problems the students posed. Ellerton (1986) concluded that
high-talented students posed more complex problems. Silver and Cai (1996), on the other hand,
analysed the three problems that more than 500 middle school students posed regarding a problem
situation based on the type, solubility and complexity of the problem. In addition, problem solving
performances of students were measured by eight open-ended problems. As a result, they found that
problem solving performances of students were highly related to their problem posing performances.
Those who were very good at solving problems were able to pose much more complicated problems as
well. In the three different studies he conducted with third (1998), fifth (1997a) and seventh (1997b)
grade students, English (1998) investigated the problem posing skills of students. As a result of his
research that he conducted with third graders, English (1998) concluded that students faced serious
difficulties in posing problems in formal (standard symbolic addition-subtraction sentences) and
informal (situations which are free symbolic representations) contexts. Cai and Hwang (2002) used
problem-solving and posing activities related to each other in order to measure the problem-solving and
posing performance of Chinese and American students. In their study, they concluded that there was a
strong link between problem solving and posing performance of Chinese students while the link with
American students was weak.

Previous studies demonstrated that problem posing had a positive influence on students 'ability to
solve word problems (Leung & Silver, 1997) and that teachers could provide insight into students'
understanding of mathematical concepts and processes (English, 1997a). In addition, it was pointed out
that students' experiences of problem posing (English, 1998; Silver, 1994), increased their perceptions
and motivation about a specific subject (English, 1998; Silver, 1994), helped students to reduce their
apprehensions, provided a more positive approach to mathematics, and enriched their understanding
and problem solving strategies (Brown & Walter, 1990; NCTM, 2000; Silver, 1994). Especially, English
(1998) stated that problem posing improved students’ comprehension and problem-solving skills in
mathematics and mathematical problem solving skills, helped to develop positive attitudes towards
mathematics and increased their confidence while contributing to a deeper understanding of
mathematical concepts. Furthermore, events or activities that students create can provide information
about their beliefs, attitudes about mathematics, and the way mathematical knowledge is developed
(Lowrie & Whitland, 2000). It is also reported that teaching involving problem solving and problem
posing activities help students to develop more creative approaches to mathematics (Van Harpen &
Presmeg, 2013).

While the development of problem-solving skills is centred on the educational programs, it seems
that problem-posing studies are not emphasized enough despite the positive aforementioned effects
(Ahmad & Zanzali, 2006). While students focus on problem solving and strive for it, there is little or even
no opportunity for them to pose a problem and re-formulate a problem (Ellerton, 2013). While it is
pointed out that students are confronted with problem posing activities for the problem posing process
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(Mestre, 2002), which is considered as a more difficult process than problem-solving, more
experimental work is needed to demonstrate the actual effects. Various teaching methods are needed
for the development of problem posing skills, which are more difficult for students than problem-
solving. For example; Silver (1997) proposed inquiry-oriented mathematical teaching including problem
posing and problem-solving activities and tasks. Bonotto (2013) suggested interactive teaching methods
on the development of problem posing. Similarly, Abramovich and Cho (2015) explained how existing
digital technologies could support problem-posing activities. In the light of the existing research, it is
thought that students’ benefiting from the graphic organizers during their problem posing activities will
contribute positively to their problem posing skills.

Graphic Organizers

Graphic organizers are one of the methods of identification and classification that show relationships
between concepts, increase the intelligibility of the information in a meaningful way, and allow the
concepts to be better placed in memory (Hughes, Maccini, & Gagnon, 2003; Lubin & Sevak, 2007;
Tavsanh & Seban, 2015). According to Darch and Eaves (1986), graphic organizers are visual designs
designed to identify, construct, and conceptualize the content of texts using arrows and some symbols
under certain frames to facilitate learning.

The theoretical basis of graphic organizers lies on the schema theory. Kant and Guyer (1998) stated
that perception by schema concept was an active process. Accordingly, schemas are the tools that help
to remember and make information easier to understand, and enable the learned information to be
structured more systematically in our minds (Hach, 2004). The first function of the schemas is to
organize newly acquired information. The next step is to make this information much clearer and more
comprehensible, and encode it and finally make a draft of it that will make it easier to remember
(Freedman, 1992).

The problem posing process, which is a kind of difficult skill to obtain for students, involves the
processes of classifying, understanding, organizing the possessed information and unifying it to pose a
problem statement. These processes are compatible with the status of graphic organizers' assistance in
teaching in the relevant literature. For this reason, although the graphic organizers have been mostly
used in language learning/teaching studies (Alvermann, 1981; Robinson & Kiewra, 1995; Simmons,
Griffin, & Kameenui, 1988; Snyder, 2012; Tavsanh & Seban, 2015), it is thought that using students in the
problem posing process will also be useful. Since the problem posing process is closely related to literacy
skills (Connely & Vilardi, 1989), especially to the writing skills, and it is known (Culbert, Flood, Windler, &
Work, 1997; Katayama & Robinson, 2000; McKnight, 2010) that graphic organizers have contributed
positively to the development of writing skills, it is predicted that the use of graphic organizers during
the problem posing activities will facilitate this process for the students. For example, studies have
shown that students have more successful writing exercises with the help of graphic organizers
(Alvermann, 1981; Robinson & Kiewra, 1995; Simmons et al., 1988; Snyder, 2012; Tavsanl & Seban,
2015). The use of graphic organizers is particularly useful in structuring texts (Tavsanli & Seban, 2015).
From this point of view, graphic organizers are thought to be useful in problem posing process, which is
actually a writing process. In this context, answers to the following research questions were searched:

¢ Is there any influence of graphic organizers on problem posing skills of primary school students?
e What are the views of the classroom teachers about the use of graphic organizers in the problem
posing process with elementary school students?
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Method
Research Design

The present study was designed following the explanatory mixed method design where quantitative
and qualitative research methods were used together in the collection, the analyses and the
interpretation of the data obtained for the purpose of the study. The combined use of these methods in
comparison to the quantitative and qualitative research methods alone in mixed methods provides a
better understanding of the research problem (Creswell & Plano Clark, 2011; Fraenkel, Wallen, & Hyun,
2011). In addition, the mixed methods minimize the biases that may stem from conducting the research
or from the nature of the research itself while increasing the quality of the research conducted (Yildirim,
2010). The descriptive sequential pattern consists of two distinct interactive phases. The first stage
begins with the collection and analysis of the quantitative data that focus on the research questions.
This step is followed by the collection and analysis of qualitative data. Lastly, quantitative results are
interpreted by the qualitative data (Creswell & Plano Clark, 2011; Fraenkel et al., 2011). In the present
study, first of all, quantitative data were collected and analysed. In the collection of quantitative data, it
was aimed to reveal the perception of the classroom teachers about the planned activities. The
obtained qualitative data were used to explain and interpret the quantitative data. The diversity of the
data as a result of the combination of quantitative and qualitative collection methods increased the
validity and reliability of the research and contributed to the emergence of quality results. The symbolic
representation of the descriptive sequential pattern used in this study is presented in Figure 1 (Creswell,
2009).

Quantitative

Quantitative Qualitative SUBans Interpretation

Data Data
Collection c°||:¢ﬁo.-. Ar?aaltasis of all Analyses

Figure 1. Symbolic representation of the descriptive sequence pattern used within the scope this study.

Quantitative dimension of the study: In the quantitative dimension of this study, a semi-
experimental study was conducted to determine the effect of graphic organizers on problem posing
skills of 3rd grade elementary school students. Information on how the semi-experimental study was
conducted is given below.

Semi experimental study: Most of the educational scientists work with a pre-determined existing
group that they have identified in the experimental research rather than artificial groups. This is often
due to the difficulty of reaching the study participants or the prohibition of creating artificial groups
within the education system. In semi-experimental designs, groups can be randomly determined as test
and control groups, but subjects in groups cannot be assigned randomly since the researcher cannot
form groups artificially for the experimental study. The assighment of students to experimental and
control groups, especially in a study with students who are part of formal education, is likely to cause
disruption to their ongoing education period. For this reason, educational scientists generally use pre-
determined non-artificial groups and semi-experimental designs (Creswell, 2012; Fraenkel et al., 2011;
Mertens, 2010). Therefore, following the analysis, the researchers assigned an experiment and a control
group with similar characteristics among the groups randomly.
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Thus, the constraints affecting internal validity brought to the study environment as the nature of
the semi-experimental study were tried to be minimized. In the first phase of this research, quantitative
data were collected and the effect of graphic organizers on the problem posing skills of 3rd grade
elementary school students was tested. In other words, whether the independent variable (graphic
organizers) had an effect on the dependent variable (problem posing skills 3rd grade elementary school
students) was investigated.

Table 1.
Symbolic Appearance of Semi-Experimental Study.
Identifying the Students Groups Pre-test Experimental Process Post-test
M G, 0, X 0,
G, O3 O,
M: Matching G;: Experimental Group G,: Control Group
X: Problem Posing Education Supported with Graphic Organizers
0, O3: Pre-test Scores 0,, O,4: Post-test Scores

Qualitative dimension of the study: Regarding the qualitative dimension of the study, an interview
was conducted with the classroom teachers on how problem posing training supported by the graphic
organizers had an effect on problem posing skills of 3rd grade elementary school students.

Study Group

The study was carried out with the participation of 38 third grade students studying in an elementary
school located in the town of Alanya in Antalya province in the spring semester of 2015-2016 academic
year. Since a quasi-experimental design was used in the study, the study universe and sampling were
performed to identify the study groups. The school where the study was conducted was determined on
a volunteer basis. Before the study, the primary school teachers in the town were interviewed and they
were informed about the effect of graphic organizers on the problem posing skills of 3rd grade
elementary school students as well as about the research process. As a result of the feedback from the
teachers, it was decided to work with two teachers who were willing to participate in the study. Official
and personal permissions were obtained to conduct the study.

Data Collection Tools

Quantitative data collection tools: The quantitative data of the study were collected through the
problem posing achievement test. When developing the academic success test, firstly the literature was
carefully examined and the academic success tests used in the research conducted in this subject area
were analysed (Cai et al., 2013; English, 1998; Silver & Cai, 1996). Afterwards, the process of establishing
test questions to measure the problem formation acquisitions was performed by examining the
acquisitions of the MEB (2015) for problem formation. After the questions that constitute the content of
the test were prepared, they were first sent to three researchers who are experts in the field of
mathematics education to evaluate the test. The test was finalized taking into account the feedback
from these experts. Before the test was conducted, it was applied to a random class so that questions
were checked for clarity and appropriateness by the students and it was decided that they were
appropriate for the study. The problem posing achievement test consists of four open-ended questions.
These questions were designed to demonstrate students’ skills to formulate formal and informal
problems. Therefore, in the formal context, the students were given the statements "12 - 8 = 4" and "4 x
3 = 12"; based on this, they were asked to pose a problem and their skills to pose a problem were
tested. In the informal context, on the other hand, the students were given two descriptions in which
the numbers were included and based on these descriptions. With this, it was aimed to test the
students’ problem posing skills by asking them to pose two different problems. The problem statements
posed by the students were evaluated taking into account the criteria expressed in Figure 2.

382



Omer Faruk TAVSANLI, Tugce KOZAKLI ULGER, Abdullah KALDIRIM — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 377-406

Analysis of

Problem
Posing

Writing one

~question
statement
(1 point)

A solvable Other situations (0 point)

problem (1 -
point)
Other situations (0 point) Appropriateness

for what is
available (1
point)

Inclusion of Other situations (0 point)

a context (1
point)

Other situations (0 point)

Figure 2. The criteria used in assessing students’ problem posing skills.

Qualitative data collection tools: Regarding the qualitative dimension of the study, the data were
collected through semi-structured interviews. Semi-structured interviews were one of the qualitative
data collection techniques that researchers ask participants a set of pre-determined open-ended
questions (Ayres, 2008). In this particular technique, the questions prepared before the interview were
asked systematically and consistently to each participant. However, the interviewers were free to
digress and ask additional questions in order to conduct a more in-depth examination (Berg, 2000;
Patton, 2001; Yildirnm & Simsek, 2011). Since it allowed the researcher this particular flexibility, the
semi-structured interview technique was used.

Data Collection

Quantitative data collection: Prior to the study, in line with the permission obtained, the problem
posing achievement test was applied to the third-grade students in an attempt to determine the
experimental and control groups. The responses of the students to the problem posing achievement
test consisting of four open-ended questions were evaluated by a Turkish, Classroom and Mathematics
course specialist. As a result of these evaluations, one of the two classes, which were not statistically
different in terms of their average problem posing points, was determined as the experimental one and
the other one as the control group.

In the second phase, the graphic organizers including planned events and the problem posing
training were implemented by the classroom teacher. While preparing the activities supported by the
graphic organizers to be applied during the experimental procedures within the framework of problem
posing training, English (1998) and Lowrie and Whitland’s (2000) studies were utilized. Opinions of the
experts regarding the activities were also consulted. Before the experimental study, a presentation was
given to the classroom teachers about the graphic organizers and they were informed in detailed about
the training. After informing the classroom teachers, it was decided that the problem posing training
supported by the graphic organizers would be implemented for two hours a week for four weeks. The
activities applied by the class teacher were monitored by the researcher in the classroom environment.
Experimental processes began in the third phase of the application. Prior to the problem posing training
supported by the graphic organizers during the implementation process, the classroom teacher was re-
informed about the training and the activities to be provided. Problem posing activities supported by
the graphic organizers during the first lesson were implemented during the practice and the students
were asked to write a problem text during the second lesson. At this stage, the students were expected
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to write questions in two different contexts, formal and informal. Then, the problems that the students
wrote were examined by the class teacher and the students were given feedback. In the control group,
on the other hand, the courses were carried out by following the processes required by the curriculum.
In the fourth and last phases of the study, the students in the experimental and the control groups
received the problem posing achievement test in order to evaluate the problem posing skills and their
performances after the application.

Qualitative data collection: \When preparing the interview questions developed by the researchers,
the principles that the questions were easy to understand and that they are not multidimensional,
responsive or directive were followed. Previous to utilizing the questions in the pilot study, four experts
were consulted to evaluate them. In accordance with the recommendations of experts, some changes
were made and an extra question was added in the semi-structured interview form. As a result, it was
decided to pose the following questions to the participants in the semi-structured interview: 1) Can you
briefly introduce yourself? 2) Do you include problem posing activities in mathematics and other
courses? 3) Before this study, did you have any problem posing activities in the mathematics lessons
with your students? 4) What kind of effect do you think the graphical organizers have on problem posing
efforts of students? 5) Did the activities strengthen the students' feelings of valuing mathematics? If yes,
how? 6) Did these activities help the students to enjoy the mathematics lesson more? 7) Will you
consider using the graphical organizers in mathematics or other lessons in the future? 8) Apart from
these, is there anything else you want to add?

The semi-structured interviews were conducted by the researchers. The venue for the interview was
prepared beforehand, and the necessary devices were obtained, established, and tested to prevent any
problems that might occur during the interview. At the beginning of the semi-structured interview, the
participants were informed about the research, asked to examine the questions to be asked, and written
permissions were obtained for the audio recordings. The researcher paid special attention while
managing the interview that he was not directive and did not digress from the main topic.

Data Analysis

Quantitative data analysis: In order to determine whether there was a difference between the
scores of the pre-test and post-test from the problem posing achievement test of the experimental
group, normality tests were performed in the SPSS 21 program on the distribution of variables in an
attempt to determine which statistical tests were to be performed. It was expected that the skewness
and kurtosis values should be within £ 1.5 in order for the distribution not to differ significantly from the
normal distribution (Tabachnick & Fidell, 2013). When the results of the descriptive analyses made
within the normality tests were examined, it was found that the values of skewness and kurtosis of the
data were at £ 1.5.

In addition, in order to crosscheck that the data were normally distributed, the Kolmogorov-Smirnov
test was also applied since the number of observations, that is, the participants was more than 30 (Can,
2016). According to the results of this test, it was found the data had a normal distribution. In this
framework, parametric tests were used in the analysis, assuming that the data were normally
distributed.

In order to determine the difference between the pre-test and the post-test scores of the
experimental group, t-test for paired samples was used while t-test for independent samples was
conducted to determine the difference between the pre-test and post-test point average scores of the
experiment and control group. In addition, Kendall's coefficient of fit was also considered in order to
determine the cohesion coefficient between the evaluators. Type | error was fixed at 5% level (p<.05).
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Descriptive statistics (mean, standard deviation, standard error, median value, minimum, maximum,
number and percentile slice) were conducted for intermittent and continuous variables in the study.

Qualitative data analysis: Content analysis technique was used to analyse the research data. The
basic process of content analysis is to collect similar data within the framework of specific concepts and
themes and organize and interpret them in a way that the reader can understand (Yildirm & Simsek,
2011).

Results

In this part of the study, the findings from the data analyses are presented quantitatively and
qualitatively. Principally, in the quantitative part, the effect of the graphic organizers on the problem
posing skills of 3rd grade elementary school students was examined. The data collected at the end of
the study were analysed using the appropriate statistical techniques. In the qualitative part of the study,
on the other hand, an analysis of the interviews with the teacher in the experimental group is
presented.

Quantitative Findings

The results of pre-test and post-test applied to experimental and the control groups were evaluated
to determine the effectiveness of graphic organizers on problem posing skills of elementary school
students. By the help of the statistical analyses, it was examined whether there was a significant
difference between the problem posing achievement scores of the experimental and the control groups.

The data from the pre-test results were tested to find out whether the data were normally
distributed. According to the p values of the Kolmogorov-Smirnov normality test results of the
experimental and the control groups [(.14 and .08) p> .05], it was understood that the data had normal
distribution. Therefore, independent samples t-test was applied to find the effect of graphic organizers.
The descriptive statistics of the test are illustrated in Table 2.

Table 2.

Problem Posing Achievement Pre-Test Results of the 3rd Grade Elementary School Students.
Measurement N X sd df t P
Experimental 18 8.67 4.61 36 -4.29 .67
Control 20 9.25 3.75

The independent t-test was applied to compare the pre-test problem posing achievement scores
between the experimental and the control groups. According to the pre-test results, there was no
significant difference between the experimental and the control groups in terms of problem posing
achievement scores (t=-4.29, p=.67>.05).

According to the results of the post-test, first of all, it was examined whether the data were normally
distributed in order to test the effect of the graphic organizers on the problem posing achievement of
the 3rd grade elementary school students. According to the p values in the Kolmogorov-Smirnov
normality test results of the experimental and the control groups [(.12 and .20) p> .05], it was seen that
the data were normally distributed. For this reason, independent samples t-test was applied to find the
effect of graphic organizers. The descriptive statistics of the test are illustrated in Table 3.

Table 3.

Problem Posing Achievement Post-Test Results of the 3rd Grade Elementary School Students.
Measurement N X sd df t P
Experimental 18 13.72 1.84 36 3.70 .00*
Control 20 11.25 2.24

*p<.05
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The independent t-test was used to compare the problem posing achievement post-test scores
between the experimental and the control groups. According to the post-test results (t= 3.70,
p=.00<.05), there was a significant difference in favour of the experimental group in terms of problem
posing achievement between the experiment and the control groups. These findings indicated that the
graphic organizers contributed positively to the success of problem posing of the 3rd grade elementary
school students.

Furthermore, the pre-test and the post-test scores of the experimental and the control groups were
also individually compared. According to the pre-test-post-test results of the experimental group, it was
primarily examined whether the data were normally distributed. It was seen that the pre-test-post-test
achievement scores were normally distributed according to the p values of Kolmogorov-Smirnov
normality test results [(.14 and .12) p> .05]. Therefore, paired samples t-test was applied to find out
effect of graphic organizers. The descriptive statistics of the test are illustrated in Table 4.

Table 4.

Problem Posing Achievement Pre-Test-Post-Test Results of The Experimental Group.

Measurement N X Sd df t p
Experimental 18 8.67 4.61 17 -6.27 .00*
Control 18 13.72 1.84

*p<.05

According to Table 4, it was found that there was a significant increase in problem posing
achievement post-test scores of the students in the experimental group compared to pre-test scores
[t(17)=-6.27, p<.05].

Examples of the problems that the students in the experimental group posed in the pre and post-test
achievement tests are displayed in Table 5.

Table 5.
Problem Examples of the Students in the Experimental Group.

Student

Problem Posed in the Pre-test

Problem Posed in the Post-test

A

(Problem in the formal context-
posing a problem based on
numerical data)

B

(Problem in the informal context
- posing a problem based on
picture data)

What is 3 times of 4?

How many pencils does the first
elder sister have?

Asli wants to distribute 12
marbles to 4 persons. According
to this, how many marbles does
each person get?

Damla has 3 pears, 3 bananas
and 2 peaches. Damla gets 5
times more of the 2 peaches.
How many fruits did Damla have
in total?

As for the pre-test-post-test results of the control group, first of all, it was examined whether the

data were normally distributed before proceeding to further analyses. It was found the control group
had a normal distribution of pre-test-post-test achievement scores according to the p values of
Kolmogorov-Smirnov normality test results [(.09 and .20) p> .05]. Accordingly, the paired samples were
t-test was applied. The descriptive statistics of the test are illustrated in Table 6.

Table 6.

Problem Posing Achievement Pre-Test-Post-Test Results of the Control Group.

Measurement N X Sd df t p
Experimental 20 9.25 3.75 19 -2.79 .01*
Control 20 11.25 2.24

*p<.05

386



Omer Faruk TAVSANLI, Tugce KOZAKLI ULGER, Abdullah KALDIRIM — Pegem Egitim ve Ogretim Dergisi, 8(2), 2018, 377-406

According to Table 6, it is seen that there is a meaningful and positive difference in favour of post-
test in terms of the success of the problem between the pre and post-test scores of the students in the
control group [t(19)=-2.79, p<.05]. These results showed that the post-test scores of both the test group
and the control group were significantly higher than the pre-test scores. However, it was seen that
although the average pre-test scores of the students in the experimental group were lower than those
in the control group, they were higher in the post-test. These results revealed that graphic organizers
significantly increased the problem posing success of 3rd grade elementary school students.

Qualitative Findings

In the qualitative part of the study, it was also aimed to evaluate the problem posing activities
applied with the help of the graphic organizers from the perspective of the teacher, who performed the
application. Based on the assumption that an intervention program in an educational research can be
assessed best by its practitioner, it was tried obtain the opinions of the teacher who performed the
application about the effects of the graphic organizers on the problem posing processes. This part of the
research is particularly important in terms of supporting the results obtained in the quantitative part.

Based on the interviews conducted with the teacher; it was revealed that the problem posing
activities applied with the help of graphic organizers made problem posing activities more systematic.
The teacher who carried out the application stated that even if the teacher applied the problem posing
activities with the students in line with the curriculum, those activities were far from being systematic.
For instance:

O: “Previously, we had the practice of problem posing activities couple of weeks ago although they
were not like the ones you designed. This is already available in our syllabus. But we wanted to give
more information and expected them to pose problems. | helped the students again, | taught them, but
it was not as systematic as yours was. | mean, there was no tool to help me. Graphic organizers helped
me to fill the deficiency of a vehicle that | had to have in the course of teaching problem posing. "

The teacher stated that the graphic organizers contributed positively to the development of problem
posing skills of students and that the graphic organizers helped students to pose problems much easier.
Furthermore, the teacher stated that the graphical organizers were useful for students to focus on
different types of problems multi-dimensionally rather than on a single point in problem posing. For
instance:

O: “In my opinion, the graphic organizers used help students in some ways to pose problems more
easily. Primarily, students can record their information in a more systematic way. They never forget
them. It is because the paper is always in front of them. Then, when they see them continually like that,
they are able to continue to think after posing the problem to see if another problem emerges. They
have already shortened the normal time to pose problems thanks to it. Generally speaking, | can say
that there are benefits such as saving information, more convenient classification, not forgetting.”

O: “The topics that were already thought become more efficient with concretization and
visualization. Apart from these, the graphic organizers also enable students to classify and see
systematically. | mean this organization. It's a very valuable thing for those children at that age.”

The teachers were of the opinion that the graphic organizers also strengthened students' feelings of
appreciation of mathematics. The teacher stated that this situation arose from the colourful illustration
of the graphic organizers. For instance:

O: “I think these graphic organizers can be used in every lesson. It is because students like colourful
and illustrated materials. It is because they are elementary school students, they can forget quickly.
Therefore, when we worked with the graphic organizers, yes, | think they were very involved in the
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lesson. It is because they had a little more confidence regarding what they would do, and they had fun,
enjoyed the lessons. | should also say that the students initially had difficulty in comprehension. But
after few weeks, they grasped the rationale of the graphic organizers and started to enjoy them more.”

It was also one of the points that the teacher found that the graphic organizers prepared and the
pre-test and post-test achievement tests applied to the students were illustrated attracted the students’
attention. For instance:

O: “It was not too bad that we worked on that topic before the study. But the problem posing
activities in your study were a little different. For example, there were questions with pictures. Students
had difficulties at some points. But | think that we overcame the difficulties with the graphic papers (the
graphic organizers) you sent. Yes, it was not too bad at the beginning, but the point we came to at the
end of the study was pleasing.”

In conclusion, the teacher who applied the study stated that the graphic organizers made the
process for students to pose a problem easier, made the problem posing activities more systematic and
more enjoyable, enhanced the students' feelings of valuing mathematics and helped the students to
maintain their interests throughout the study. These findings can be interpreted as the explanations of
the teacher who implemented the study for the positive contributions of the graphical organizers
obtained in the quantitative part to the students' success of problem posing.

Discussion, Conclusion & Implementation

According to the results of the study conducted, it was seen that the graphic organizers significantly
increased the problem posing success of the 3rd grade elementary students. Although there was no
significant difference between the experimental and the control groups according to the results of the
pre-tests, it was found out as a result of the post-test that the experimental group which performed the
problem posing study via the graphical organizers earned significantly more points than the control
group. In addition, as a result of the examinations made within the group, it was seen that the
difference between the pre-test and post-test scores of the experimental group was higher than the
control group. This means that the experimental group improved themselves more in their problem
posing success than the control group. In addition to these, the interviews with the teachers who
applied the study in the experimental group in which the application was conducted revealed that
graphic organizers provided the following benefits to the students during the problem posing process.

* Problem posing exercises through the graphic organizers made problem-posing activities more
systematic for students.

e The problem posing exercises carried out by the graphic organizers helped students to pose
problems more easily and differently.

* Problem posing exercises through the graphic organizers strengthened students' feelings of valuing
mathematics.

* Problem posing exercises through the graphic organizers increased the interest of students in
problem posing activities.

The results obtained from both the quantitative and the qualitative parts of the study in this respect
revealed that the graphic organizers contributed positively to the problem building-posing process.
When the relevant literature is examined, it is revealed that graphic organizers were mostly used for the
development of reading comprehension and writing skills of the students in the field of Turkish
Language Teaching. For instance;

The results of studies conducted by Alvermann (1981), Bernhardt (2010), Di Cecco and Gleason
(2002), Millet (2000), and Synder (2012) revealed that the graphic organizers were useful for increasing
the permanence of information obtained from the informative texts and making the comprehension of
texts easier.
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Furthermore, it was observed that the graphic organizers contributed positively to the field of
writing as well as reading regarding the reading comprehension, increasing the permanence of acquired
information, and analysing the texts more easily. The study conducted by Culbert et al. (1997) revealed
that the graphical organizers increased students' success of making summaries. In the present study, it
was stated that the graphic organizers increased students' success of making summaries by identifying
the main and supporting ideas correctly from the texts that they read. The results of the study done by
Tavsanh and Seban (2015) are also in line with the results of the study conducted by Culbert et al.
(1997). Tavsanl and Seban (2015) revealed that the graphic organizers contributed significantly to the
success of students in analysing and summarizing informative texts. Moore and Readence (1984)
performed analyses of 23 studies conducted with the graphic organizers and concluded that the graphic
organizers contributed positively to learning processes of students.

Based on these studies, there was an interest to reveal the effect of graphic organizers on the
students' problem posing success. When the relevant literature is carefully examined, it is seen that
there is a considerable amount of research suggesting that the field of writing should be integrated with
the teaching of mathematics, which should be the focus of further research.

For instance, Miller (1991) stated that writing exercises helped students to understand the
mathematical concepts. Furthermore, it was revealed that writing on any subject related to
mathematics improved students’ skills to analyse, compare, and synthesize and interpret data by
passing the information through the filter (Kennedy, 1980). It should be emphasized that these skills are
the skills that students need to put into action during the problem posing process. Moreover, it is stated
that doing writing activities increases students' feeling of valuing mathematics and their interest in
mathematics studies (Freeman & Murphy, 1992; Johnson, 1983; Rishel, 1993). At this point, the research
carried out by Pugalee (2005) is particularly important. In his study, Pugalee stated that writing activities
improved students' problem posing, reasoning and problem-solving skills. The problem posing exercises
in mathematics courses are also the same as the multidimensional writing exercises (Pugalee, 2005).
According to the results obtained from the previous studies, it is seen that the mathematics courses and
especially the problem-solving activities are related to the writing ability.

Within scope of this study, students were asked to pose a problem based on a situational
explanation given in formal and informal context, a picture and a number statement. When students’
pre-test results were examined, it was seen that they failed to pose the problems appropriate to the
given conditions and as Shanfah and Zanzali (2006) stated in their study, their problem posing skills were
limited. While most students posed problems involving addition / subtraction, they did not pose
problems involving complicated division and multiplication operations. The post-test results, on the
other hand, showed that students were able to pose mathematical problems appropriate to the given
conditions and that there was an increase in the diversity of problems they could pose. Although the
students were not very productive particularly in the case of questions involving informal context, they
developed the context of the problem and posed multi-step problems that included multiple four
operations. An unexpected result was that there was an increase in the level of complexity in the
problems posed. Thus, although the training provided did not focus on posing multi-step, complex
problems, in the post-test, the students posed problems with operational complexity. Even though the
problems based on four operations were dominant as a result of the training provided, the problem
diversity that emerged was noticeable. A similar result emerged in the problems posed by the students
in the studies of English (1997, 1998) and Silver and Cai (1996).

It was revealed that the contexts included in the problems posed by the students in the pre-test and
post-test were similar to one another such as food / object sharing, product sales etc. The similarities in
the contexts of the problems posed and the way they were expressed were also noticeable. It was
thought that it was a consequence of the single type of problems that students encountered in their
lessons and textbooks. In order to overcome this situation, as English (1997) pointed out, students
should encounter different kinds of problem structures and be encouraged to pose problems with
different contexts.
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The studies in the literature on problem posing have focused on investigation of the problems posed
by students at different grade levels, teacher candidates and teachers (Ellerton, 1986; Leung, 1993;
Silver et al., 1996); thinking processes regarding problem posing (Brown & Walter, 1990; Christou,
Mousoulides, Pittalis, Pitta-Pantazi, & Sriraman, 2005); the relationship between problem posing and
problem-solving (Brown & Walter, 2005; Cai & Hwang, 2002); the effect of problem posing on the
development of various skills such as creativity (Silver, 1997; Yuan & Sriraman, 2011); and identifying
and developing the problem posing skills (English, 1997a, 1997b, 1998). Although these studies have
emphasized that posing a mathematical problem has a positive effect on student success and attitude,
the studies dealing with the teaching interventions that directly address mathematical problem posing
are limited (Silver & Cai, 1996). The present study, on the other hand, aimed to both improve students'
problem posing skills and provide teachers with opportunities to offer problem-posing activities to the
students in the classroom. Another focal point of the study, as Cai et al. (2013) suggested, was to focus
on integrating problem posing into regular classroom activities. As a result of the study, it was revealed
that the teachers could benefit from the graphic organizers to manage problem posing activities.
Therefore, it is believed that students who are inclined for problem posing can benefit more and gain
more experiences in the learning processes.

In this respect, the present study is seen as one of the limited number of studies conducted by the
graphic organizers regarding the development of problem posing success of students. At this point,
based on the fact that the problem posing exercises are related to the writing exercises, the present
study revealed that graphic organizers increased the success of posing problems as well as improving
the writing skills of the students. At this point, some suggestions have been offered to the teachers who
are the practitioners of educational activities and the researchers. Primarily, it is suggested that teachers
use the graphic organizers actively in their lessons. Studies to date have revealed that it is very useful to
use the graphical organizers especially in the Turkish language course. However, the present study
revealed that the graphical organizers could be used in mathematics lessons as well. It is thought that
teachers will grasp the logic of using the graphic organizers and their use will facilitate educational
activities in their lessons. Therefore, students should be given the opportunity to pose and explore their
own problems and problem-posing exercises should be a part of student education.

Researchers, on the other hand, are advised to investigate which courses and topics will be efficient
to use graphics organizers. There is a need for studies on how to use the graphic organizers in such
courses as mathematics, science and social studies apart from the Turkish language course.
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Tiirkge Siiriim

Girig
Matematigin gelisimi matematikgiler tarafindan ¢ogu zaman yeni problemlerin kurulmasi ve kurulan
bu problemler ile iliskili olan problemleri ¢6zme gabasinin bir sonucu olarak gérilmistir (Stickles, 2011).
Matematiksel problem ¢dzmeyi okul matematigi ile biitlinlestirmenin uzun bir gegmisi varken, problem
kurma arastirmalari nispeten daha yenidir (Kilpatrick, 1987). 1980 ve 1990’larda problem kurmanin
matematik egitimi icin 6nemli bir bilesen oldugu anlasiimis ve bu konuyla ilgili arastirmalar yapilmaya
baslamistir (Cai & Hwang, 2002; Ellerton, 1986; Silver, 1994; Silver & Cai, 1996).

Problem kurma, 6gretimin bir amaci olmasinin yaninda, araci olarak da goriilmektedir (Bonotto,
2013). Problem kurma becerisi zihinsel etkinlikleri kullanma yeterliligi gerektiren, belli kosullar altinda
olusturulabilecegi gibi var olan problemlerin degistirilerek yeni problemler ortaya gikarilmasini da iceren
bir beceri tiriidiir (Silver, 1994; Ticha & Hospesova, 2009). ilkokul &grencilerine problem ¢6ézme
becerisinin kazandirilmasi tim matematik 6gretim programlarinda (Jitendra, Griffin, Buchman, &
Sczesniak, 2007) oldugu gibi Milli Egitim Bakanligi (MEB) Talim Terbiye Kurulu Baskanligi tarafindan 2015
yilinda hazirlanmis olan Matematik Dersi (1-4. Siniflar) Ogretim Programi’nin da merkezinde yer
almaktadir (MEB, 2015). Arastirmalara ve 6gretim programlarinda yer verilen bilgilere gore okullardaki
matematik 6gretimi siurecinin merkezinde yer alan ders kitaplarinda siradan problemler ¢6zme
uygulamalarinin yerini, problem kurma yoluyla matematik 6gretimi uygulamalarina birakilmasi gerektigi
vurgulanmaktadir (Cai et al., 2013; National Council of Teachers of Mathematics [NCTM] 2000).

Matematiksel problem kurmayi sinif uygulamasina entegre etme konusunda son yillardaki ilgiye
ragmen, Ogrencilerin kendi problemlerini Uretirken gegirdikleri siuregler hakkinda ¢ok az sey
bilinmektedir. Dahasi 6grencilerin verimli bir problem kurma becerisini gelistirmek adina 6gretimsel
stratejilerinin tanimlanmasi igin ¢ok az arastirma yapilmistir (Cai et al., 2013). Bu dogrultuda suan ki
¢alismanin amaci grafik érgitleyicilerin ilkokul 3.sinif 6grencilerinin problem kurma becerileri {izerine
etkisini tespit etmektir.

Problem Kurma

Problem kurma, matematik disiplininde ve matematiksel distincenin dogasinda merkezi bir 6neme
sahiptir. Ayni zamanda problem ¢ézmeye eslik eden matematik 6grenme ve 6gretiminin 6nemli bir
bilesenidir (Kilpatrick, 1987). Matematik problemleri kurma yeteneginin gelistiriimesi, problemleri
¢O0zme yetenegini gelistirme kadar egitimsel agidan 6nemli gorilmektedir (Bonotto, 2013). “Problemin
formile edilmesi sadece bir egitim hedefi olarak degil ayni zamanda bir egitim araci olarak da
gorulmelidir. Kendi matematik problemlerini kesfetme ve yaratma deneyimi her 6grenci egitiminin bir
parcasi olmahdir.” (Kilpatrick, 1987). Son zamanlarda, matematik egitiminde reformu destekleyen
calismalar, problem kurma (izerine artan bir vurguyla cagrida bulunmaktadir (Stickles, 2011). Okul
Matematiginin NCTM Prensipleri ve Standartlarina (2000) gére, problemleri genisleterek ve farkli sorular
sorarak 6grencilerin iyi birer problem ¢6ziicli olmalarinin yani sira problem kurucu olabilecekleri ve kendi
matematiksel problemlerini tiretmeleri igin 6grencilere firsatlar verilmesi gerektigini belirtmektedir.

Temelde problem kurma bir durum hakkinda yeni problemlerin (retilmesini veya verilen bir
problemin yeniden diizenlenmesi seklindedir (English, 1997b; Silver, 1994; Silver & Cai, 1996). Silver
(1994) problem kurmanin genel olarak matematiksel aktivitenin birbirinden tamamen farkh t¢ formda
uygulandigini ifade etmektedir: (a) ¢c6zim 6ncesi problem kurma, sunulan durumdan orijinal problemler
tretme; (b) ¢6ziim iginde problem kurma, ¢6ziim siirecinde bir problemi yeniden diizenleme ve (c)
¢06zUm sonrasi problem kurma, yeni problemler liretmek igin ¢dzlilmis bir problemin amaglarini ya da
kosullarini degistirme. Bu galismada ise ¢6zim 6ncesi problem kurma formu ele alinmistir.
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Okul matematiginde problem kurma aktivitelerine verilen 6nem g6z onlne alindiginda,
arastirmacilar problem kurma siireglerinin gesitli yonlerini ele almaya baslamislardir (Silver & Cai, 1996).
Yapilan ¢alismalar incelendiginde problem kurma uzerine ¢esitli perspektifler bulunmaktadir.
GCalismalarda bu perspektifler genel olarak 6gretmenlerin, 6grencilerinin ¢ézmeleri igin problem
kurdugu, 6grencilerin diger sinif arkadaslarinin ¢ézmeleri icin problem kurdugu ve bir baska durumda ise
katilimci olan kisilerin problem kurdugu seklindedir (Cai, 1998; Cai & Hwang, 2002; English, 1997a, b;
Silver & Cai, 1996; Silver, Mamona-Downs, Leung, & Kenney, 1996). Farkli yas ve deneyimdeki
katiimcilarla (6gretmen, O6gretmen adaylari ve farkli akademik seviyelerde o6grenciler gibi) yapilan
calismalar, farkh karmasiklikta ve farkh yollarla olusturulmus etkinlik cesitliligi de sunmaktadir (Silver,
2013). Bu tur arastirmalarda 6nemli bir yonelim, problem kurma ve ¢6zme arasindaki baglantiyi
incelemek olmustur (Cai & Hwang, 2003). Ogrencilerin daha iyi problem ¢éziici olmasina yardimci
olmada problem kurmanin potansiyel degerini kesfetmek icin kelime problemlerini ¢6zme ile kelime
problemleri olusturma arasindaki iliskiyi arastirmak amach cesitli calismalar yapilmis ve deneysel
calismalar yaratalmistir (Cai & Hwang, 2002; Cai et al., 2013; Silver & Cai, 1996). Bu g¢alismalarin odagi
ise; “Problem kurma becerisi, problem ¢6zme becerisi dogrultusunda belirlenebilir mi? (Singer & Voica,
2013)”. Problem kurma ve ¢6zme becerileri arasindaki iliskiyi géormek igin yirutilen galismalarda,
ogrencilerden belirli bir durum, resim veya bir sayl cimlesinden baslamak (izere bir veya daha fazla
problem liretmeleri istenmistir ve daha sonra 6grenciler tarafindan Uretilen matematiksel problemlerin
niteligi, problem ¢6zme kapasiteleri ile karsilastirilmistir (Cai & Hwang, 2002; Ellerton, 1986; Silver & Cai,
1996; Verschaffel, Van Dooren, Chen, & Stessens, 2009). Ellerton (1986), 8 yasindaki yiksek ve dusik
yetenekli Ogrencilerden arkadaslarinin ¢dzmede zorlanacaklari problemler kurmalarini istemis ve
urettikleri problemleri karsilastirmistir. Sonucunda vyiksek yetenekli Ogrencilerin daha karmasik
problemler kurduklari sonucuna ulasmistir. Silver ve Cai (1996) ise 500’den fazla ortaokul 6grencisinin
bir problem durumuna dayali kurduklari Gg¢ problemi; tiirli, ¢ozilebilirligi ve karmasikhigina gére analiz
etmistir. Ek olarak sekiz agik uglu problem ile 6grencilerin problem ¢dzme performanslari élgilmistur.
Sonucunda 6grencilerin problem ¢ézme performanslari ile kurma performanslarinin yiiksek derecede
iliskili oldugu tespit edilmistir. lyi derecede problem ¢ézenler cok daha karmasik problemler
kurmuslardir. English ise Gglinci (1998), besinci (1997a) ve yedinci (1997b) sinif 6grencileri ile yuritmus
oldugu farkh Ug¢ calismasinda 6grencilerin problem kurma yeteneklerini arastirmistir. Bu calismalar
arasinda Gcglncl siniflarla yaritmis oldugu arastirmasinin sonucunda formal (standart sembolik
toplama-gikarma climleleri) ve formal olmayan (sembolik temsillerin olmadig durumlar) baglamlarda
problem kurma Uzerine 6grencilerin 6nemli zorluklara sahip oldugu sonucuna ulasmistir (English, 1998).
Cai ve Hwang (2002), Cin ve Amerikan 6grencilerinin problem ¢6zme ve kurma performanslarini 6lgmek
icin birbirleriyle iliskili problem ¢6zme ve kurma etkinlikleri kullanmislardir. Bu ¢alismalarinda Cinli
ogrencilerin problem ¢6zme ve kurma performanslari arasinda glicli bir baglanti bulurken, Amerikan
ogrenciler icin baglantinin zayif oldugu sonucuna ulasmislardir.

Yapilan calismalar, problem kurmanin 6grencilerin kelime problemlerini ¢6zme becerileri Gzerinde
pozitif bir etkiye sahip oldugunu (Leung & Silver, 1997) ve 6gretmenlerin, 6grencilerin matematiksel
kavramlari ve siregleri anlamalarina yonelik bir icgérii saglayabilecegini ortaya koymustur (English,
1997a). Ayrica 6grencilerin problem kurma ile ilgili deneyimlerinin konu hakkindaki algilarini ve
motivasyonlarini arttirdigi (English, 1998; Silver, 1994), 6grencilerin kaygilarini azaltmaya yardimci
oldugu, matematige karsi daha olumlu bir yaklasimda bulunmalarini sagladigi ve problem ¢6zme
basarilarini arttirdigi belirtilmistir (Brown & Walter, 1990; NCTM, 2000; Silver, 1994). Ozellikle English
(1998) problem kurmanin, matematik ve matematiksel problem c¢ézmede 6grencilerin diisiinme,
problem ¢6zme becerileri, tutumlari ve giveni gelistirdigini ve matematiksel kavramlarin daha genis bir
anlayisina katkida bulundugunu ifade etmistir. Dahasi 6grencilerin olusturdugu etkinlikler veya
aktiviteler, matematige yoénelik inanglari veya tutumlari ve matematiksel bilginin gelistirilme bigimi
hakkinda bilgi saglayabilir (Lowrie & Whitland, 2000). Problem ¢ézme ve problem kurma etkinlikleri
iceren 6gretim slirecleri, 6grencilerin matematige daha yaratici yaklasimlar gelistirmesine de yardimci
olabilir (Van Harpen & Presmeg, 2013).
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Problem ¢6zme becerisinin gelistirilmesi okul mifredatlarinin odaginda yer almasina ve bu kadar
olumlu etkileri olmasina ragmen 6grencilerin problem kurma becerileri hala sinirli kalmaktadir (Ahmad &
Zanzali, 2006). Ogrenciler, problem ¢ézmeye odaklanip bunun icin cabalarken, problem kurma ve
yeniden bir problemi formile etme suregleri i¢in kendilerine ya ¢ok az zaman verilmekte ya da hig
verilmemektedir (Ellerton, 2013). Problem ¢dzmekten daha zor bir siire¢ olarak ifade edilen problem
kurma sireci (Mestre, 2002) icin 6grencilerin problem kurma aktiviteleriyle yizlestirmelerine dikkat
cekilse de asil etkilerini géstermek icin daha fazla deneysel galismaya ihtiyag vardir. Ogrenciler igin
problem ¢ézmekten daha zor bir beceri olan problem kurma becerisinin gelistirilmesi icin ¢esitli 6gretim
ydntemlerine ihtiya¢ duyulmaktadir. Ornegin; Silver (1997) problem kurma ve ¢ézme etkinliklerini iceren
sorgulama tabanli matematik 6gretimini tartismistir. Bonotto (2013) ise problem kurmanin geligsimi
Uzerine interaktif 6gretim metotlarini 6nermektedir. Benzer olarak Abramovich ve Cho (2015), mevcut
dijital teknolojilerin problem kurma aktivitelerini nasil destekleyebilecegini acgiklamistir. Mevcut
calismalar 1siginda Ogrencilerin  problem kurma calismalari esnasinda grafik 6rgitleyicilerden
yararlanmalarinin onlarin problem kurma becerilerine olumlu katki saglayacagi distinilmektedir.

Grafik Orgiitleyiciler

Grafik orgutleyiciler, kavramlar arasi iligkileri gdsteren, bilgilerin anlasilirig§ini kayda deger bigimde
arttiran, kavramlarin hafizada daha iyi yer etmesini saglayan tanimlama ve siniflama metotlarindan
biridir (Hughes, Maccini, & Gagnon, 2003; Lubin & Sevak, 2007; Tavsanli & Seban, 2015). Darch ve Eaves
(1986)’'ya gore ise grafik orgutleyiciler, 6grenmeyi kolaylastirmak icin belli cerceveler altinda, oklar ve
bazi isaretler kullanilarak tasarlanan, metinlerin icerigini tanimlama, yapilandirma ve kavramsal iliskileri
bulmaya yarayan gorsel tasarimlardir.

Grafik orgltleyicilerin teorik altyapisi sema kuramina dayanir. Kant ve Guyer (1998) sema kavrami ile
algilamanin aktif bir stireg oldugunu ifade etmistir. Sema kuramina goére semalar bilgileri hatirda tutmayi
ve anlamayi kolaylastiran, 6grenilen bilgilerin zihnimizde daha sistematik yapilandiriimasini saglayan
araglardir (Hach, 2004). Semalarin ilk islevi yeni edinilen bilgileri organize etmektir. Sonraki asama bu
bilgileri daha agik ve anlasilir hale getirip kodlamak ve son olarak hatirlamayi kolaylastiracak bir taslak
haline getirmektir (Freedman, 1992).

Ogrenciler igin kazaniimasi zor bir beceri tiirii olan problem kurma siireclerinde uygulanmasi
gereken; sahip olunan bilgileri siniflama, anlama, organize etme ve bunlari bir biitin haline getirerek bir
problem ciimlesi ortaya koyma islemleri, grafik orgutleyicilerin alanyazinda gegcen 6gretime yardimci
olma siiregleri ile ortismektedir. Bu sebeple grafik érgitleyicilerin daha cok dil egitimi ¢alismalarinda
kullanilmis olmasina ragmen (Alvermann, 1981; Robinson & Kiewra, 1995; Simmons, Griffin, &
Kameenui, 1988; Snyder, 2012; Tavsanli & Seban, 2015), problem kurma sirecinde Ogrencilerle
kullanilmasinin da yararli olacagl dislinilmektedir. Ayrica, problem kurma sirecinin 6zellikle yazma
becerisi olmak lzere okuryazarlik becerileri ile de yakindan iliskili olmasi (Connely & Vilardi, 1989) ve
grafik orgutleyicilerin yazma becerilerinin gelisimine olumlu katkilarinin oldugunun bilinmesi sebebiyle
(Culbert, Flood, Windler, & Work, 1997; Katayama & Robinson, 2000; McKnight, 2010) problem kurma
calismalari yaparken grafik orgitleyicileri kullanmanin 6grenciler agisindan bu siireci kolaylastiracagi
tahmin edilmektedir. Ornegin yapilan calismalar grafik drgitleyiciler yardimi ile grencilerin daha basarili
yazma c¢alismalari yaptigini ortaya koymustur (Alvermann, 1981; Robinson & Kiewra, 1995; Simmons et
al., 1988; Snyder, 2012; Tavsanli & Seban, 2015). Grafik orgitleyicilerin kullanimi 6grencilerin 6zellikle
metinleri yapilandirma noktasinda yararli olmaktadir (Tavsanh & Seban, 2015). Bu agidan grafik
orgltleyicilerin aslinda bir yazma silireci olan problem kurma sirecine de vyararli olacag
distintilmektedir. Bu kapsamda asagidaki arastirma sorularina cevaplar aranmistir:

e Grafik orgitleyicilerin ilkokul 6grencilerinin problem kurma becerileri lizerine etkisi var midir?
¢ Grafik orgutleyicilerin ilkokul 6grencileri ile problem kurma siireglerinde kullanilmasi konusunda sinif
o6gretmeninin gorisleri nelerdir?
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Yontem
Arastirmanin Deseni

Bu arastirmada, grafik orgitleyicilerin ilkokul 3. sinif 6grencilerin problem kurma becerileri Uzerine
etkisinin incelemesi amaciyla elde edilen verilerin; toplanmasi, analizi ve yorumlanmasinda nicel ve nitel
arastirma yontemlerinin bir arada kullanildigi agiklayici sirali karma desenden yararlaniimistir. Karma
yontemlerde nicel ve nitel arastirma yontemlerinin tek basina kullanilmasina kiyasla bu yéntemlerin
birlikte kullanilmasi arastirma probleminin daha iyi anlasiimasini saglamaktadir (Creswell & Plano Clark,
2011; Fraenkel, Wallen, & Hyun, 2011). Ayrica karma yontemler, arastirmacinin arastirma sirecinde
kendisinden veya arastirmanin dogasindan kaynaklanabilecek yanliliklari en az indirgemekte ve yapilan
arastirmanin niteligini arttirmaktadir (Yildirnm, 2010). Agiklayici sirali desen iki ayri etkilesimli asamadan
olusmaktadir. ilk asama arastirmanin sorulari {izerine egilmek icin &ncelik tasiyan nicel verilerin
toplanmasi ve analizi ile baslar. Bu asamayi nitel verilerin toplanmasi ve analizi takip eder. Son olarak
nicel verilerle elde edilen sonuglar, nitel verilerle yorumlanir (Creswell & Plano Clark, 2011; Fraenkel et
al.,, 2011). Bu arastirmada da ilk olarak nicel veriler toplanmis ve analiz edilmistir. Nicel verilerin
toplanmasinin ardindan sinif 6gretmeninin gergeklestirilen planh etkinliklere iliskin algisinin ortaya
konulmasi hedeflenmistir. Elde edilen nitel veriler, nicel verilerin agiklanmasinda ve yorumlanmasinda
kullanilmigtir. Nicel ve nitel veri toplama ydntemlerinin birlestiriimesi sonucunda elde edilen veri
cesitlemesi, yapilan arastirmanin gegerligini ve glivenirligini arttirarak nitelikli sonuglar ortaya koymasina
katki saglamistir. Bu arastirmada kullanilmis olan agiklayici sirali desenin simgesel gérinimu Sekil 1'de
verilmistir (Creswell, 2009).

Nice! : Nite Nite Tim
Veri Veri Veri Analizlerin
Toplama : Toplama Analizi Yorumlanmasi

Sekil 1.Arastirma kapsaminda kullanilan agiklayici sirali desenin simgesel gériniima.

Arastirmanin nicel boyutu: Bu arastirmanin nicel boyutunda grafik orgitleyicilerin ilkokul 3. sinif
ogrencilerin problem kurma becerileri Uzerine etkisini tespit etmek icin yari deneysel bir calisma
yapilmistir. Yari deneysel ¢alismanin nasil gergeklestirildigine dair bilgiler asagida verilmektedir.

Yari deneysel ¢alisma: Egitim bilimcilerin ¢ogu deneysel arastirmalarda kendilerinin belirlemis
oldugu yapay gruplardan daha ¢ok dnceden belirlenmis var olan bir grupla ¢alismaktadirlar. Bu durum
¢ogu zaman katihmcilara ulagsmanin zor olmasindan ya da egitim sistemi igerisinde yapay gruplar
olusturmanin yasak olmasindan kaynaklanmaktadir. Yari deneysel desenlerde gruplar deney ve kontrol
grubu olarak seckisiz olarak belirlenebilmekte fakat gruplardaki denekler seckisiz olarak
atanamamaktadir. Clink{ arastirmaci deneysel arastirma icin gruplari yapay olarak olusturamamaktadir.
Ozellikle 6rgiin egitim géren &grenciler lizerinde yapilacak bir calismada dgrencilerin deney ve kontrol
gruplarina atanmasi hali hazirla devam etmekte olan egitim silirecinin aksamasina neden olacaktir. Bu
nedenle egitim bilimciler genellikle daha 6nceden belirlenmis yapay olmayan gruplari ve yari deneysel
desenleri kullanmaktadirlar (Creswell, 2012; Fraenkel et al., 2011; Mertens, 2010). Arastirmaci yapilan
analizler sonucunda birbirine benzesik 6zellikler gosteren gruplar arasinda bir deney ve bir kontrol
grubunu seckisiz olarak atamistir. Boylece yari deneysel galismanin dogasi geregi ¢alisma ortamina
getirmis oldugu i¢ gecerliligi etkileyen tehditler en aza indirgenmeye calisiimistir.
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Bu arastirmanin ilk asamasinda nicel veriler toplanmis, grafik orgitleyicilerin ilkokul 3. simif
Ogrencilerin problem kurma becerileri Uzerine etkisi sinanmistir. Diger bir deyisle, bagimsiz degiskenin
(grafik orgutleyiciler) bagimh degisken (ilkokul 3. sinif 6grencilerin problem kurma becerileri) lGzerinde
etkili olup olmadigi arastirimigtir.

Tablo 1.
Yari Deneysel Calismanin Simgesel Gériintimii.
Ogrencilerin Belirlenmesi Gruplar Ontest Deneysel islem Sontest
M G, 0, X 0,
G, (05 (O
M: Eslestirme G;: Deney Grubu G,: Kontrol Grubu
X: Grafik Orgitleyiciler ile Desteklenmis Problem Kurma Egitimi
0, O5: Ontest Puanlari 0,, 0,: Sontest Puanlari

Arastirmanin nitel boyutu: Arastirmanin nitel boyutunda grafik Orgitleyicilerle desteklenmis
problem kurma egitiminin ilkokul 3. sinif 6grencilerin problem kurma becerileri izerinde nasil bir etkisi
olduguna iliskin sinif 6gretmeniyle bir gdrisme gerceklestirilmistir.

Calisma Grubu

Arastirma, 2015-2016 egitim-6gretim yili bahar yariyilinda Antalya ili Alanya ilgesinde yer alan bir
ilkokulda 6grenim gormekte olan 38 lginct sinif 6grencisiyle gergeklestirilmistir. Arastirmada yari
deneysel desen kullaniimasi nedeniyle evren ve 6rneklem se¢imi yapilmamis bunun yerine ¢alisma
gruplari belirlenmistir. Arastirmanin yirittldigi okul gonallik esasina gére belirlenmistir. Arastirma
oncesinde Antalya ili Alanya ilgesinde bulunan ilkokullardaki sinif 6gretmenleriyle goriisilmis, grafik
orgutleyicilerin ilkokul 3. sinif 6grencilerin problem kurma becerileri tizerine etkisi konulu bir arastirma
yapilacag belirtilmis ve arastirma sireci hakkinda bilgiler verilmistir. Ogretmenlerden gelen geri
bildirimler sonucunda arastirmaya katilmaya istekli olan iki 6gretmenle calisiilmaya karar verilmistir.
Arastirmanin yapilmasi icin gerekli olan izinler alinmistir.

Veri Toplama Araglari

Nicel veri toplama araglari: Arastirmanin nicel verileri arastirmacilar tarafindan gelistirilen problem
kurma basari testi araciligiyla toplanmistir. Basari testi hazirlanirken oncelikle alanyazin dikkatli bir
sekilde incelenmis ve bu konuda yapilan ¢alismalarda (Cai et al., 2013; English, 1998; Silver & Cai, 1996)
kullanilan basari testleri analiz edilmistir. Sonrasinda ise MEB’nin (2015) problem olusturmaya yonelik
kazanimlari incelenerek bu kazanimlarin 6lg¢lilmesine yonelik test sorularini olusturma siireci devam
ettirilmistir. Testin igerigini olusturan sorular hazirlandiktan sonra éncelikle matematik egitimi alaninda
uzman olan 3 arastirmaciya gonderilerek testin incelenmesi saglanmistir. Arastirmacilardan gelen geri
bildirimler dikkate alinarak teste son hali verilmistir. Test calisma yapilmadan Once bir sinifta
uygulanarak sorularin 6grenciler tarafindan anlasilirligi ve diizeye uygunlugu kontrol edilmis ve g¢alisma
icin uygun olduguna karar verilmistir. Problem kurma basari testi acik uglu dort sorudan olusmaktadir.
Bu sorular oOgrencilerin formal ve informal problem kurma becerilerini ortaya koymak amaciyla
hazirlanmistir. Buna gore, formal baglamda, 6grencilere “12 — 8 = 4” ve “4 x 3 = 12” ifadeleri verilmis,
buradan hareketle bir problem kurmalari istenmis ve problem kurma becerileri test edilmistir. informal
baglamda ise oOgrencilere igerisinde sayilarin yer aldigi iki farkli betimleme yapilmis ve bu
betimlemelerden hareketle ayri ayri iki problem kurmalari istenerek problem kurma becerilerinin test
edilmesi hedeflenmistir. Ogrencilerin kurdugu problem ciimleleri Sekil 2’de ifade edilen 6lgiitler dikkate
alinarak degerlendirilmistir.
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Problem Kurma Analizi

Bir soru cimlesi yazma (1 Puan)

Diger durumlar (0 Puan)

Cozilebilir bir problem (1 Puan)

Diger durumliar (0 Puan)

Verilenlere uygunluk (1 Puan)

Diger durumlar (0 Puan)

Bir baglam icerme (1 Puan)

Diger durumlar (0 Puan)

Sekil 2.Problem kurma becerilerinin degerlendirilmesinde temel alinan élgiitler.

Nitel veri toplama araglari: Arastirmanin nitel boyutunda veriler yari yapilandiriimis gériisme yoluyla
toplanmistir. Yari yapilandiriimis gériismeler arastirmacinin katimcilara 6nceden belirlenmis bir dizi agik
uglu sorular sordugu nitel veri toplama tekniklerinden birisidir (Ayres, 2008). Bu teknikte goriisme
oncesinde hazirlanan sorular her katilimciya sistematik ve tutarh bir sekilde sorulur. Fakat gériismeciler
daha derinlemesine inceleme yapabilmek icin hazirladiklari sorularin disina ¢ikmakta ve ek sorular
sormakta 6zglrdurler (Berg, 2000; Patton, 2001; Yildirim & Simsek, 2011). Arastirmacilara bu esnekligi
sagladigi icin yari yapilandirilmis goriisme teknigi kullaniimistir.

Verilerin Toplanmasi

Nicel verilerin toplanmasi: Arastirmaya baslamadan 6nce deney ve kontrol gruplarini belirlemek
amaciyla alinan izinler dogrultusunda c¢alismanin yapilacagi okulda 6grenim gérmekte olan Uglinci sinif
dgrencilerine problem kurma basari testi uygulanmistir. Ogrencilerin agik uglu dért sorudan olusan
problem kurma basari testine verdikleri cevaplar, bir Tirkce, bir Sinif ve bir Matematik egitimi uzmani
tarafindan degerlendirilmis, bu degerlendirmeler sonucunda problem kurma puan ortalamalari arasinda
istatistiksel olarak fark olmayan iki subeden biri deney biri de kontrol grubu olarak belirlenmistir.

ikinci asamada planlanmis etkinlikler iceren grafik orgitleyicilerle desteklenmis problem kurma
egitiminin sinif Ogretmeni tarafindan uygulanmasina karar verilmistir. Grafik orgutleyicilerle
desteklenmis problem kurma egitimi cercevesinde deneysel islemler sirasinda uygulanacak etkinlikler
hazirlanirken English (1998) ile Lowrie ve Whitland’in (2000) ¢alismalarindan yararlaniimistir. Ayrica alan
uzmanlarinin hazirlanan etkinliklerle ilgili gorisleri alinmistir. Deneysel isleme baslamadan o6nce
uygulamanin gergeklestirilecegi sinif 6gretmenine grafik orgitleyicilerle ilgili bir sunum yapilmis ve
verilecek egitimle ilgili detayh bilgiler verilmistir. Sinif 6gretmenlerinin bilgilendirilmesinin ardindan
grafik oOrgutleyicilerle desteklenmis problem kurma egitiminin dort hafta boyunca haftada iki saat
uygulanmasina karar verilmistir. Sinif 6gretmeni tarafindan uygulanan etkinlikler arastirmaci tarafindan
sinif ortaminda takip edilmistir.

Uygulamanin {glncli asamasinda deneysel islemlere baslanmistir. Uygulama sirecinde grafik
orgutleyicilerle desteklenmis problem kurma egitimi 6ncesinde sinif 6gretmeni, verilecek egitim ve
yapilacak etkinlikler hakkinda tekrar bilgilendirilmistir. Uygulama sirasinda birinci ders saatinde grafik
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orgitleyicilerle desteklenmis olan problem kurma etkinlikleri yapilmis, ikinci ders saatinde ise
Ogrencilerden bir problem metni yazmalari istenmistir. Bu asamada 6grencilerden formal ve informal
olmak Uzere iki farkl baglamda sorular yazmalari beklenmistir. Daha sonra 6grencilerin yazmis olduklari
problemler sinif 6gretmeni tarafindan incelenmis ve 6grencilere gerekli donutler verilmistir. Kontrol
grubunda ise dersler 6gretim programinin gerektirdigi siregler takip edilerek gergeklestirilmistir.

Arastirmanin dordlincii ve son asamasinda galisma grubunu olusturan deney ve kontrol gruplarindaki
ogrencilere, uygulama sonrasindaki problem kurma becerilerini belirleyebilmek adina, problem kurma
basari testi uygulanmis ve degerlendirilmistir.

Nitel verilerin toplanmasi: Arastirmacilar tarafindan gelistirilen gorisme sorularinin hazirlanmasi
esnasinda sorularin kolaylikla anlasilmasi, ¢ok boyutlu olmamasi, yanitlayici ve yonlendirici olmamasi gibi
ilkelere dikkat edilmistir. Gorlisme sorulari hazirlandiktan sonra doért uzmanin gorisiine sunulmustur.
Daha sonra hazirlanan goériisme sorularini sinamak amaciyla bir pilot ¢galisma yapilmistir. Uzmanlarin
onerileri dogrultusunda goriisme sorularinin sirasinda bazi degisikliklere gidilmis ve yari yapilandiriimis
gorisme formuna bir soru eklenmistir. Sonug olarak yari yapilandirilimis gérismede asagidaki sorularin
katimcilara yoéneltilmesine karar verilmistir: 1) Kendinizi kisaca tanitabilir misiniz? 2) Matematik
dersinde ve diger derslerde problem kurma etkinliklerine yer veriyor musunuz? 3) Calismadan 6nce
Ogrencileriniz ile matematik dersinde problem kurma etkinligi yaptiniz mi? 4) Grafik orgitleyicilerin
problem kurma calismalarina nasil bir etkisi oldugunu dustunlyorsunuz? 5) Yapilan calismalar
Ogrencilerin matematige deger verme hislerini gliglendirdi mi? Nasil? 6) Yapilan ¢alismalar 6grencilerin
matematik dersinden daha keyif almasini sagladi mi? 7) Bundan sonraki sirecte grafik orgutleyicileri
matematik dersinde veya diger derslerde kullanmayi distiniir misiiniz? 8) Bunlar disinda eklemek
istedikleriniz nelerdir?

Yari yapilandiriimis gorlisme arastirmacilar tarafindan yuritilmastir. Gorlismenin yapilacagl mekan
onceden hazirlanmis, gerekli cihazlar temin edilmis, kurulmus ve denenmistir. Bdylece goriisme
esnasinda ortaya c¢ikabilecek herhangi bir sorunun éniine gegilmeye calisiimistir. Arastirmaci goriismeyi
yonetirken, yonlendirici olmamaya ve konunun amagtan uzaklasmamasina 6zellikle dikkat etmistir. Yari
yapilandiriimis gérismenin basinda, katihmcilara arastirma hakkinda bilgi verilmis, sorulacak sorulari
incelemeleri istenmis ve goriismede ses kaydi yapilacagi belirtilerek yazili izinleri alinmistir.

Verilerin Analizi

Nicel verilerin analizi: Deney grubunun problem kurma basari testinden on-test ve son-testte
aldiklari puanlar arasinda fark olup olmadigini tespit edebilmek amaciyla hangi istatistiksel testlerin
yapilmasi gerektigini belirlemek icin SPSS 21 programinda degiskenlerin dagilimina dair normallik testleri
yapilmistir. Dagilimin normal dagilimdan anlamli diizeyde farklilasmamasi igin carpiklik ve basikhk
degerlerinin 1.5 araliginda olmasi beklenmektedir (Tabachnick & Fidell, 2013). Normallik testleri
kapsaminda yapilan betimsel analiz sonuglari incelendiginde verilerin garpiklik ve basiklik degerlerinin
+1.5 araliginda tespit edilmistir. Ayrica verilerin normal dagilip dagilmadiginin saglamasini yapmak adina
gozlem sayisi yani katilmcilar 30’dan fazla oldugu icin Kolmogorov-Smirnov testi de uygulanmistir (Can,
2016). Bu test sonucuna gore de verilerin normal bir dagihm gosterdigi tespit edilmistir. Bu ¢cercevede
verilerin normal dagildigi kabul edilerek arastirmanin verilerinin analizinde parametrik testler
uygulanmistir. Deney grubunun 6n-test ve son-test puanlari arasindaki farkin belirlenebilmesi igin iliskili
orneklemler igin t-testi, deney ve kontrol grubunun 6n-test-son-test puan ortalamalari arasindaki farkin
tespit edilebilmesi igin ise iliskisiz 6rneklemler igin t-testi kullaniimistir. Bunun yaninda degerlendiriciler
arasindaki uyum katsayisinin belirlenmesi amaciyla Kendall’in uyum katsayisina bakilmistir. I. tip hata %5
diizeyinde sabit tutulmustur (p<.05). Arastirmada kesikli ve sirekli degiskenler icin tanimlayici
istatistikler (ortalama, standart sapma, standart hata, ortanca deger, minimum, maksimum, sayi ve
ylzdelik dilim) kullaniimustir.
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Nitel verilerin analizi: Arastirma verilerinin ¢ézimlenmesinde icerik analizi teknigi kullaniimistir.
icerik analizinde temelde yapilan islem, birbirine benzeyen verileri belirli kavramlar ve temalar
cergevesinde bir araya getirmek ve bunlari okuyucunun anlayabilecegi bir bicimde organize ederek
yorumlamaktir (Yildinnm & Simsek, 2011).

Bulgular

Arastirmanin bu boliminde uygulama sonucunda elde edilen veriler nicel ve nitel olarak
sunulmustur. Oncelikle nicel kisimda ilkokul 3.sinif dgrencisinin, grafik érgitleyicilerin ilkokul 3.sinif
ogrencilerinin problem kurma becerileri Gstlindeki etkisi incelenmeye c¢alisiimistir. Calismalar sonucunda
toplanan veriler, uygun istatistiki teknikler kullanihp diizenlenmis ve istatistik paket programi ile analiz
edilmistir. Arastirmanin nitel kisminda ise deney grubunda uygulamalarin yapildigi 6gretmen ile
gerceklestirilen gériismelerin analizi sunulmustur.

Nicel Bulgular

Grafik orgitleyicilerin ilkokul 3.sinif 6grencilerinin problem kurma becerileri Gzerindeki etkililigini
saptayabilmek icin deney ve kontrol gruplarina uygulanan 6n-test ve son-test sonugclari dikkate
alinmistir. Yapilan istatistiksel ¢oziimlemeler ile uygulamadan 6nce ve sonra, deney-kontrol gruplarinin
problem kurma basari puanlari arasinda anlamli bir fark olup olmadigina bakilmistir.

On-test sonuglarina gére grafik drgiitleyicilerin &grencilerinin problem kurma basarilar {izerindeki
etkisini test etmek igin 6ncelikle verilerin normal dagilip dagilmadigi incelenmistir. Deney ve kontrol
grubu Kolmogorov-Smirnov normallik testi sonuglarindaki p degerlerine gore [(.14 ve .08) p>.05]
verilerin normal dagilim gosterdigi anlasiimistir. Bu nedenle grafik oérgitleyicilerin etkisini bulmak igin
iliskisiz 6rneklemler t-testi (Independent Samples t-test) uygulanmistir. Testin tanimlayici istatistikleri
Tablo 2. de gosterilmistir.

Tablo 2.

ilkokul 3.Sinif Gdrencilerinin Problem Kurma Basarilari Ontest Sonuglari.

Olgiim N X Ss SD t p
Deney 18 8.67 4.61 36 -4.29 .67
Kontrol 20 9.25 3.75

*p<.05

Deney ve kontrol gruplari arasindaki problem kurma basarisi 6n-test puanlarini karsilastirmak igin
iliskisiz 8rneklemler t- testi uygulanmistir. On-test sonuglarina gére, deney ve kontrol gruplari arasinda
problem kurma basarisi bakimindan anlaml bir fark bulunamamistir (t= -4.29, p=.67>.05).

Son-test sonuglarina gore grafik érgitleyicilerin, 6grencilerinin problem kurma basarilari Gzerindeki
etkisinin test edilmesi icin dnce verilerin normal dagilip dagilmadigi incelenmistir. Deney ve kontrol
grubu Kolmogorov-Smirnov normallik testi sonuglarindaki p degerlerine gore [(.12 ve .20) p>.05]
verilerin normal dagihm gosterdigi anlasiimistir. Bu nedenle grafik orgutleyicilerin etkisini bulmak igin
iliskisiz 6rneklemler t-testi uygulanmistir. Testin tanimlayici istatistikleri Tablo 3. de gosterilmistir.

Tablo 3.

ilkokul 3.Sinif Ogrencilerinin Problem Kurma Basarilari Son-test Sonuglari.

Olgiim N X Ss SD t p
Deney 18 13.72 1.84 36 3.69 .00*
Kontrol 20 11.25 2.24

*p<.05
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Deney ve kontrol gruplari arasindaki problem kurma basarisi son-test puanlarini karsilastirmak igin
iliskisiz 6rneklemler t- testi uygulanmistir. Son-test sonuglarina gore (t= 3.69, p=.00<.05), deney ve
kontrol gruplari arasinda problem kurma basarisi bakimindan deney grubu lehine anlamli bir fark
bulunmaktadir. Bu bulgular grafik érgitleyicilerin 6grencilerinin problem kurma basarisina olumlu katki
sagladigini gbstermektedir.

Ayrica arastirmada deney ve kontrol gruplarinin On-test ve son-test puanlari ayri ayri da
karsilastirilmistir. Deney grubunun 6n-test ve son-test sonuglarina gore grafik orgiitleyicilerin ilkokul 3.
sinif 6grencilerinin problem kurma basarilari tizerindeki etkisinin test edilmesi i¢in 6énce verilerin normal
dagilim gosterip gostermedigi incelenmistir. Deney grubu On-test ve son-test basari puanlarinin,
Kolmogorov-Smirnov normallik testi sonuglarindaki p degerlerine goére [(.14 ve .12) p>.05] normal
dagilim gosterdigi anlasilmistir. Bu nedenle dolayi grafik orgltleyicilerin etkisini bulmak igin iligkili
orneklemler t-testi (Paired Samples t-test) uygulanmistir. Testin tanimlayici istatistikleri Tablo 4’de
gosterilmistir.

Tablo 4.

Deney Grubunun Problem Kurma Basarilari On-test ve Son-test Sonuclari.

Olgiim N X Ss SD t p
Deney 18 8.67 4.61 17 -6.27 .00*
Kontrol 18 13.72 1.84

*p<.05

Tablo 4’e gore deney grubundaki 6grencilerin problem kurma basari son-test puanlarinda 6n-test
puanlarina gére anlamli bir artis oldugu tespit edilmistir [t(17)=-6.27, p<.05].

Deney grubundaki 6grencilerin 6n-test ve son-test basari sinavlarinda olusturduklari problemlerden
ornekler Tablo 5’te gosterilmistir.

Tablo 5.

Deney Grubundaki Ogrencilerin Problemlerinden Ornekler.

Ogrenci On-testte Olusturulan Problem Son-testte Olusturulan Problem
A 4'(in 3 kati1 kagtir? Ash 12 misketi 4 kisiye
(Formal baglamdaki problem- paylastirmak istiyor. Buna gore
sayisal olarak verilen verilerden bir kisiye ka¢ misket diser?
hareketle problem olusturma)

B Birinci ablada kag kalem var? Damla’nin 3 armutu, 3 muzu ve 2
(informal baglamdaki problem- seftalisi var. Damla 2 seftalinin 5
resim  seklindeki  verilerden katt daha aliyor. Damla’nin
hereketle problem olusturma) toplamda ka¢ meyvesi olmustur.

Kontrol grubunun on-test ve son-test sonuglarina goére grafik orgitleyicilerin ilkokul 3. sinif
6grencilerinin problem kurma basarilari Gizerindeki etkisini test etmek i¢in dnce verilerin normal dagilip
dagilim gosterip gostermedigi incelenmistir. Kontrol grubu oOn-test ve son-test basari puanlarinin,
Kolmogorov-Smirnov normallik testi sonuclarindaki p degerlerine gore [(.09 ve .20) p>.05] normal
dagihm gosterdigi anlasiimistir. Bu nedenle iliskili 6rneklemler t-testi (Paired Samples t-test)
uygulanmistir. Testin tanimlayici istatistikleri Tablo 6’da gosterilmistir.

Tablo 6.

Kontrol Grubunun Problem Kurma Basarilari Ontest-Sontest Sonuclari.

Olgim N X Ss SD t p
Deney 20 9.25 3.75 19 -2.79 .01*
Kontrol 20 11.25 2.24

*p<.05
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Tablo 6 incelendiginde kontrol grubunda yer alan 6grencilerin problem kurma basarilari agisindan 6n-
test ve son-test puanlari arasinda son-test lehine anlamli ve olumlu bir farklilik oldugu gérulmektedir
[t(19)=-2.79, p<.05]. Bu sonuglar hem deney grubunun hem de kontrol grubunun son-test puanlarinin
on-test puanlarindan anlamli bir sekilde fazla oldugunu ortaya koymaktadir. Bununla birlikte on-testte
deney grubundaki 6grencilerin ortalama puanlarinin kontrol grubundaki 6grencilerden daha az olmasina
ragmen son-testte daha fazla oldugu gorilmektedir. Bu sonuglar grafik orgitleyicilerin ilkokul 3.sinif
ogrencilerinin problem kurma basarilarini kayda deger bir sekilde arttirdigini géstermektedir.

Nitel Bulgular

Arastirmanin nitel kisminda grafik érgutleyiciler yardimiyla uygulanan problem kurma ¢alismalarinin
uygulamayi yapan 6gretmenin goziinden degerlendirilmesi amaglanmaktadir. Egitim arastirmalarinda
denenen bir miidahale programini en iyi onu uygulayan kisinin degerlendirebileceginden hareketle
uygulamayi yapan 6gretmenin grafik orgiitleyicilerin problem kurma siireclerine etkileri tizerine gorusleri
elde edilmeye calisiimistir. Arastirmanin bu kismi nicel kisimda elde edilen sonuglarin desteklenmesi
acisindan 6nem tasimaktadir.

Ogretmen ile gergeklestirilen gériismelere gore; grafik drgitleyiciler yardimiyla uygulanan problem
kurma etkinliklerinin, problem kurma galismalarini daha sistemli hale getirdigi ortaya g¢ikmaktadir.
Uygulamayi gergeklestiren 6gretmen miifredat kapsaminda 6grenciler ile problem kurma c¢alismalari
gerceklestirse bile bu calismalarin sistemli olmaktan uzak oldugunu ifade etmistir. Ornegin:

O: “Daha 6ncesinde sizin tasarladiginiz gibi olmasa da birkac hafta problem kurma galismasi yaptik.
Zaten bizim programimizda var bu. Ama biz daha ¢ok bilgilerin tamamini verip, problem kurmalarini
istedik. Ben yine 6grencilere yardimci oldum, 6grettim ama sizinki gibi sistemli degildi acikcasi. Yani bana
yardimci olacak bir arag yoktu. Grafik orgitleyiciler bana problem kurma 6gretimi asamasinda sahip
olmam gereken bir aracin eksikligini doldurdu.”

Uygulamayi gercgeklestiren 6gretmen, grafik orgitleyicilerin 6grencilerin problem kurma becerilerinin
gelisimine olumlu katkilar sagladigini ve grafik oOrgitleyicilerin 6grencilerin daha kolay problem
kurmasina yardimci oldugunu ifade etmistir. Ayrica 6gretmen grafik érgitleyicilerin 6grencilerin problem
kurmada tek bir noktaya odaklanmasindan ziyade, ¢ok boyutlu olarak farkli problem tirleri izerine de
diisinmesine yararh oldugunu dile getirmistir. Ornegin:

O: “Bence kullanilan grafik érgiitleyiciler bazi yonlerden 6grencilerin daha kolay problem kurmasina
yardimar oluyor. Oncelikle dgrenciler daha sistemli bir sekilde elindeki bilgileri kaydedebiliyor. Bunlari
unutmuyor. Cinkd kagit devamlh éniinde. Sonra onlari éyle devamli goériince problem kurduktan sonra
da distnebiliyor baska problem de g¢ikar mi diye. Zaten normal problem kurma sirelerini kisalttilar bu
sayede. Genel olarak sdylemek gerekirse bilgileri kaydetme, daha rahat siniflama, unutmama gibi
faydalari var diyebilirim.”

O: “Zaten anlatilan konular somutlastirma ve gorsellestirme ile daha verimli geciyor. Grafik
orgutleyiciler bunlar disinda siniflama ve sistematik bir sekilde gérme imkani da sagliyor. Organizasyon
yani. Bu ¢ok degerli bir sey o yastaki cocuklar igin.”

Ogretmenin goriislerine gore grafik érgiitleyiciler 6grencilerin matematige deger verme hislerini de
giclendirmistir. Ogretmen bu durumun grafik &rgitleyicilerin renkli olarak resimlendiriimesinden
kaynaklandigini dile getirmistir. Ornegin:

O: “Bence her derste kullanilabilir bu grafik 6rgitleyiciler. Ciinkii 6grenciler renkli ve resimli
materyalleri seviyor. Bunlar ilkokul 6grencisi oldugu igin ¢abuk unutabiliyorlar. Bu ylizden grafik
orgltleyiciler ile dersi isledigimizde evet bana gore o dersi daha ¢ok sahiplendiler. Clinkii biraz daha
yapacaklarina dair giiven sahibi oldular ve ders islerken eglendiler, keyif aldilar. Sunu da séylemeliyim.
Ogrenciler ilk basta biraz daha zorlaniyor anlamada. Ama birkag¢ hafta gecince grafik érgitleyicilerin
mantigini anladilar ve daha c¢ok keyif almaya basladilar.”
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Hazirlanan grafik orgitleyicilerin ve 6grencilere uygulanan On-test, son-test basari testlerinin
ogrencilerin ilgilerini ¢ekecek sekilde resimlendirilmesi de 6gretmenin yararl buldugu noktalardan biri
olmustur. Ornegin:

O: “Calismanin éncesinde 6grencilerle o konuyu isledigimiz icin ok kétii degildi. Ama sizin ¢alismada
problem kurma etkinlikleri biraz farkliydi. Mesela resimli sorular falan vardi. Bazi noktalarda 6grenciler
zorlandi. Ama yolladiginiz sekilli kagitlar ile (grafik érgitleyiciler) o sikintilar astigimizi distintiyorum.
Evet, baslangicta cok da kot degildik ama galisma sonunda geldigimiz nokta sevindiriciydi.”

Sonug olarak uygulamayi gergeklestiren 6gretmen, grafik érgltleyicilerin 6grencilerin problem kurma
sureglerini kolaylastirdigini, problem kurma etkinliklerini daha sistemli ve daha eglenceli bir hale
getirdigini, Ogrencilerin matematige deger verme hislerini giliclendirdigini ve 0Ogrencilerin ¢alisma
boyunca ilgilerini korumalarina yardimci oldugunu ifade etmistir. Bu bulgular nicel kisimda elde edilen
grafik orgitleyicilerin 6grencilerin problem kurma basarilarina sagladigi olumlu katkilarin uygulamayi
gerceklestiren 6gretmenin goziinden agiklamasi olarak degerlendirilebilir.

Tartisma, Sonug ve Oneriler

Yapilan arastirmanin sonuglarina gére grafik orgutleyicilerin ilkokul 3.sinif 6grencilerinin problem
kurma basarilarini kayda deger bir sekilde arttirdigi gorilmustir. Arastirmada 6n-test sonucuna gore
deney ve kontrol gruplari arasinda anlamh bir fark olmamasina ragmen son-test sonucunda grafik
orgutleyiciler araciligi ile problem kurma galismasi gergeklestirilen deney grubunun kontrol grubundan
anlamh bir sekilde daha fazla puan aldiklari tespit edilmistir. Ayrica grup ici bazinda yapilan
incelemelerde de deney grubunun 6n-test ve son-test puanlari arasindaki farkin kontrol grubundan fazla
oldugu goérilmektedir. Bu durum deney grubunun problem kurma basari bakimindan kontrol grubundan
daha fazla gelisim gosterdigi anlamina gelmektedir. Bunlarin yani sira uygulamanin gergeklestirildigi
deney grubunda, uygulamayi gerceklestiren 6gretmen ile yapilan gorismeler grafik orgitleyicilerin
problem kurma siireglerinde 6grencilere asagidaki yararlari sagladigini ortaya ¢ikarmistir.

e Grafik érgutleyiciler araciligi ile gergeklestirilen problem kurma g¢alismalari, 6grenciler icin problem
kurma etkinliklerini daha sistemli hale getirmistir.

e Grafik orgutleyiciler araciligi ile gergeklestirilen problem kurma g¢alismalari, 6grencilerin daha kolay
ve farkli tirlerde problem kurmalarina yardimci olmustur.

e Grafik orgltleyiciler araciligi ile gerceklestirilen problem kurma galismalari, 6grencilerin matematige
deger verme hislerini kuvvetlendirmistir.

¢ Grafik orgutleyiciler aracihigi ile gergeklestirilen problem kurma calismalar, 6grencilerin problem
kurma etkinliklerine ilgisinin artmasini saglamistir.

Bu bakimdan arastirmanin hem nicel kismindan hem de nitel kismindan elde edilen sonuglar, grafik
orgltleyicilerin problem kurma siireglerine olumlu katki sagladigini ortaya koymaktadir.

Yapilan arastirmalar incelendiginde grafik orgitleyicilerin daha c¢ok Tirkce Ogretimi alaninda
o6grencilerin  okudugunu anlama ve yazma becerilerinin gelistirilmesi icin kullanildigini ortaya
koymaktadir. Ornegin; Alvermann (1981), Bernhardt (2010), Di Cecco ve Gleason (2002), Millet (2000) ve
Synder (2012) gergeklestirdigi calismalarda, grafik orgiitleyicilerin 6grencilerin bilgilendirici metinlerden
elde ettikleri bilgilerin kalciliginin arttirilmasina ve metinlerin daha kolay anlasilmasina yararl oldugunu
ortaya koymustur. Ayrica grafik 6rgitleyicilerin okudugunu anlama, kazanilan bilgilerin kalicihgini
arttirma ve okunulan metinleri daha kolay ¢6ziimleme gibi okuma alanina katkilarindan baska yazma
alanina da olumlu katkilar sunduklari gorilmustir. Culbert vd.nin (1997) yaptigi calisma, grafik
orgltleyicilerin 6grencilerin 6zetleme basarilarini arttirdigini ortaya ¢ikarmistir. Yapilan ¢alismada grafik
orgutleyicilerin 6grencilerin okuduklari metinlerden ana ve yan fikirleri dogru bir sekilde tespit ederek
ozetleme basarilarini arttirdigi ifade edilmistir. Tavsanh ve Seban’in (2015) yaptigl arastirmanin sonuglari
da Culbert vd.’nin (1997) yaptig arastirmanin sonuglari ile paralellik géstermektedir. Tavsanh ve Seban
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(2015) grafik orgutleyicilerin 6grencilerin bilgilendirici metinleri ¢dziimleme ve 6zetleme basarilari
Uzerine kayda deger bir bicimde katki sagladigini ortaya koymustur. Moore ve Readence (1984) grafik
orgutleyiciler ile gergeklestirilmis 23 arastirmanin analizini yapmig ve bu analiz sonucunda grafik
orgutleyicilerin 6grencilerin 6grenme siireglerine olumlu katkilar sagladigini tespit etmistir.

Yapilan bu c¢alismalardan hareketle grafik 6rgitleyicilerin 6grencilerin problem kurma basarilari
Gzerindeki etkisi merak edilmis ve arastirma buradan hareketle gergeklestirilmistir. Grafik
orgutleyicilerin 6grencilerin yazili anlatim basarisina olumlu katkilar saglamasi bu durumun problem
kurma basarina da yansiyip yansimayacagl merak edilen bir husus olarak karsimiza ¢ikmaktadir. Clinki
alanyazin dikkatli bir sekilde incelendiginde yazma 06grenme alaninin matematik 0Ogretimi ile
bitiinlestirilmesi gerektigini ifade eden kayda deger sayida arastirma bulunmaktadir. Ornegin, Miller
(1991) yazma calismalarinin 6grencilerin matematik kavramlarini anlamasina yardimci oldugunu ifade
etmistir. Ayrica matematik ile ilgili herhangi bir konuda yazilar yazmanin 6grencilerin verileri analiz etme,
karsilastirma, eldeki bilgileri stizgecten gecirerek sentezleme ve yorumlama gibi becerilerini arttirdigini
ortaya cikarmistir (Kennedy, 1980). Bu becerilerin, problem kurma sireglerinde 6grencilerin harekete
gecirmesi gereken beceriler oldugu tzerinde durulmasi gereken bir konu olarak gorilmelidir. Bunlarla
birlikte yazma etkinlikleri yapmanin 6grencilerin matematige deger verme duygularini ve matematik
¢alismalarina ilgiyi arttirdigi ifade edilmektedir (Freeman & Murphy, 1992; Johnson, 1983; Rishel, 1993).
Bu noktada 6zellikle Pugalee’nin (2005) gergeklestirdigi arastirma 6nem arz etmektedir. Pugalee yaptig
arastirmada yazma etkinliklerinin &grencilerin problem kurma, muhakeme ve problem ¢dzme
becerilerini gelistirdigini ifade etmektedir. Matematik derslerinde gercgeklestirilen problem kurma
calismalari ayni zamanda ¢ok yonli olarak gerceklestirilen yazma calismalari ile ayni anlama gelmektedir
(Pugalee, 2005). Yapilan arastirmalardan elde edilen sonugclara gére yazma 6grenme alani ile matematik
derslerinin ve 6zelde problem kurma calismalarina yonelik etkinliklerin yazma becerisi ile iliskili oldugu
gorilmektedir.

Bu ¢alisma kapsaminda 6grencilerden formal ve informal baglamda olmak tizere verilen bir durumsal
aciklamaya, bir resim ve sayi ciimlesine dayali problem kurmalari istenmistir. Ogrencilerin &n-test
sonuglarina bakildiginda verilen kosullara uygun problemler kuramadiklari, Shanfah ve Zanzali’nin (2006)
calismalarinda belirttigi gibi problem yazma becerilerinin sinirli oldugu gorilmustir. Ogrencilerin biiyiik
bir kismi toplama/cikarma iceren problemler yazarken, karmasik bélme carpma iceren problemler
yazamamistir. Son-test sonuglari ise 6grencilerin verilenlere uygun matematiksel bir problem
kurabildiklerini ve kurduklari problem cesitliliginde bir artis oldugunu géstermistir. Ozellikle informal
baglam iceren sorularda 6grenciler ¢ok fazla Uretken olmamakla birlikte hem problemin baglamini
gelistirmis hem de birden fazla dért islemi biinyesinde barindiran ¢ok adimh problemler kurmuslardir.
Beklenmeyen bir sonug¢ olarak kurulan problemlerdeki karmasiklik seviyesinde artis oldugu
belirlenmistir. Boylece verilen egitim ¢ok adimli, karmasik problemler kurma lzerine odaklanmamasina
ragmen son-testte, islemsel karmasikhgin benimsendigi problemler 6grenciler tarafindan kurulmustur.
Verilen egitim sonucunda dort isleme dayali kurulan problemler hala baskin olmasina karsin ortaya ¢ikan
problem cesitliligi dikkat cekmistir. Benzer bir sonug English (1997, 1998) ile Silver ve Cai’nin (1996)
calismasinda da 6grenciler tarafindan kurulan problemlerde ortaya gikmistir.

On-test ve son-testlerde dgrenciler tarafindan kurulan problemlerin igerdigi baglamlarin birbiriyle
benzer oldugu gorulmistlr; yiyecek/esya paylasimi, rin satisi gibi. Kurulan problemlerin baglami ve
ifade edilisindeki bu benzerlikler dikkat ¢ekmistir. Bu durum oOgrencilerin derslerde ve ders kitaplarinda
karsilastiklari tek tip problemlerin bir sonucu olabilecegi distunilmektedir. Bu durumu asmak icin
English’in (1997) de belirtmis oldugu gibi 6grenciler farkli cesitlilikte problem yapilariyla karsilastiriimali
ve farkl baglamlar iceren problemler kurma konusunda tesvik edilmelidir.

Problem kurmaya iliskin literatiirde yer alan galismalarin; farkh sinif seviyesindeki ogrenciler,
o6gretmen adaylari ve 6gretmenler tarafindan kurulan problemlerin incelenmesi (Ellerton, 1986; Leung,
1993; Silver et al., 1996) problem kurmayla ilgili distinme siregleri (Brown & Walter, 1990; Christou,
Mousoulides, Pittalis, Pitta-Pantazi, & Sriraman, 2005), problem kurmanin problem ¢ézme ile olan iliskisi
(Brown & Walter, 2005; Cai & Hwang, 2002), problem kurmanin yaraticilik gibi ¢esitli becerilerin gelisimi
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lzerine etkisi (Silver, 1997; Yuan & Sriraman, 2011), problem kurma yeteneklerinin belirlenmesi ve
gelistirilmesi (English, 1997a, 1997b, 1998) uzerine odaklandigi gorilmektedir. Bu ¢alismalar
matematiksel problem kurmanin, 6grenci basarisi ve tutumu uzerine pozitif bir etkisi oldugunu
vurgulamalarina ragmen, dogrudan matematiksel problem kurmanin kendisini konu edinen 6gretim
midahalelerini ele alan galismalar sinirlidir (Silver & Cai, 1996). Bu galismada ise hem 6grencilerin
problem kurma becerilerini gelistirmek amaglanmakta hem de sinifta problem kurma calismalari
yapabilmeleri igin 6gretmenlere firsat sunmaktadir. Calismanin bir baska odagi olarak Cai vd. (2013) de
onermis oldugu lzere dizenli sinif aktivitelerine problem kurmanin entegre edilmesine yogunlasiimistir.
GCalismanin sonucunda 6gretmenlerin, problem kurma aktivitelerini yonetmek igin g¢alismaya konu
edinilen grafik orgutleyicilerden yararlanabilecekleri ortaya koyulmustur. Boéylece problem kurmaya
yonelik olarak 0Ogrenciler, 6grenme sireglerinde daha fazla yarar saglayabilecekleri ve daha fazla
deneyim sahibi olabilecekleri diisintilmektedir.

Bu agidan yapilan galisma, grafik 6rgitleyicilerin 6grencilerin problem kurma basarilarini gelistirme
noktasinda gerceklestirilen sinirli sayidaki ¢alismalardan bir tanesi olarak gorilmektedir. Gergeklestirilen
arastirmada problem kurma calismalarinin yazma calismalari ile iliskili oldugundan hareketle, grafik
orgutleyicilerin 6grencilerin yazili anlatim basarilarini arttirdigi gibi problem kurma basarini da arttirdig
ortaya koymaktadir.

Bu noktada egitim 6gretim faaliyetlerinin yiriticuleri olan 6gretmenlere ve arastirmacilara bazi
dnerilerde bulunulmustur. Oncelikle &gretmenlerin derslerinde grafik 6rgiitleyicileri aktif olarak
kullanmasi 6nerilmektedir. Yapilan arastirmalar grafik oOrgutleyicilerin Ozellikle Tirkce dersinde
kullanilmasinin oldukga yararl oldugunu gostermektedir. Bununla birlikte gerceklestirilen ¢alisma grafik
drgitleyicilerin matematik dersinde de kullanilabilecegini ortaya ¢ikarmistir. Ogretmenlerin grafik
orgutleyicilerin  kullanim mantigini kavrayarak derslerinde kullanmalarinin 6gretim faaliyetlerini
kolaylastiracagi dustiniilmektedir. Boylece 6grencilere kendi problemlerini olusturma ve kesfetme firsati
verilmeli, problem kurma galismalari 6grenci egitiminin bir pargasi olmalidir.

Arastirmacilara ise grafik 6rgutleyicilerin hangi ders ve konularda kullanilmasinin yararl olacagina
yonelik calismalar yapilmasi tavsiye edilmektedir. Turkce dersleri disindaki matematik, fen bilimleri ve
sosyal bilgiler derslerinde grafik o6rgltleyicilerin nasil kullanilacagina yonelik c¢alismalara ihtiyag
duyulmaktadir.
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