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Gergek¢i Matematik Egitimi Yaklasiminin Ortaokul Ogrencilerinin
Matematik Basarisina Etkisi

Makale Bilgisi Oz

DOI: 10.14812/cufej. 933461 Bu gal|§madaiuorta9ku! matematil.< derslerinde Getj(_;.elfgi Matematik Egitimi (GME)
yaklasiminin 6grencilerin matematik basarilarina etkisinin arastiriimasi amaglanmistir.

Makale Gegmisi: Bu amagla GME yaklagiminin ise kosuldugu 6 haftalik bir program olusturulmustur. Bu

Gelis 05.05.21 programinin etkililigini belirlemek igin GME yaklasiminin uygulandigi bir deney grubu

Dlzeltme 26.07.21 ve geleneksel 6gretim yonteminin kullanildigi bir kontrol grubu rastgele olarak

Kabul 07.10.21 belirlenmigtir. GME ile hazirlanan programin matematik basarisi Gizerindeki etkisini

ortaya koymak icin deneyin basinda ve sonunda bir “matematik basar testi”

kullanilmigtir. Bulgular GME yaklasiminin geleneksel 6gretim yontemine gore akademik
basari tizerinde pozitif etkiye (etki blyuklugi 0.6721) sahip oldugunu gostermistir. Elde

Anahtar.Ke/lme/er:. G edilen sonuglardan yola c¢ikilarak, GME yaklasimi akademik basariyi arttirdigindan
Gergekgi matematik egitimi, R . R
Ortaokul matematik derslerinde kullaniimasi énerilir.

Akademik basari.

Introduction

All over the world, it is a clear fact that the productive and problem-solving future generations will
consist of students who can use mathematics effectively and transfer their problem-solving skills to all
facets of their lives. Mathematics teaching is advancing in our country with changing and renewed
programs, scientific research, and methods whose effectiveness has been tested. Nurturing generations
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who can use problem solving and logical thinking effectively with the right methods and techniques is
extremely important for our country in determining its place among the world countries in the future.

What is the achievement rating of our country in the field of mathematics, which is of vital
importance for the future, among other countries? Our country participates in the "Program for
International Student Assessment (PISA)" and "International Mathematics and Science Trends Survey
(TIMSS)" programs to assess the achievement in various fields among other countries and evaluates the
results obtained. TIMSS and PISA provide a data source for the institutions which determine the
education policy, the experts and the researchers who prepare the curricula, to better understand the
faulty and undesirable aspects of their education systems (EARGED, 2010).

When the results obtained in TIMSS, which our country participated in 1999, 2007, 2011, 2015 and
2019, are examined, it is seen that our country could not get out of the lower rankings (Ministry of
National Education [MEB], 2003, 2011, 2014, 2016, 2020). Similarly, although the data in the reports on
the results of the PISA exam (2012, 2015 and 2018), which assesses skills of 15-year-old students in
three fields: Mathematical Literacy, Science Literacy, and Reading Skills, show a partial improvement for
Turkey, our country's mathematics achievement ranking is still below the average of the participating
countries in the world (OECD, 2019). Success has been achieved in mathematics courses with the
combination of modern education approach and new methods with renewed programs in developed
countries. The general situation of our country in international exams and the situation of the countries
that determine the contemporary approaches in their programs in these exams have attracted the
attention of instructional designers in our country as in other countries. The mathematics curriculum
aims to enable the students to use their logical and spatial thinking skills and improve their presentation
skills with the help of models, fictions, and graphics (MEB, 2018). Again, it can be said that the
curriculum anticipates the use of contemporary approaches in mathematics teaching. Therefore, today,
we want to nurture individuals who can think mathematically, in other words, make sense of
mathematics, establish relationships between concepts, and adapt a learned situation to a new
situation. Schoenfeld (1992) associates mathematical thinking with developing a mathematical
perspective and making mathematical sense. Developing a mathematical perspective and making sense
of mathematics can be possible by using real-life models prepared in accordance with the original in the
classroom environment. One of the contemporary approaches that will enable us to realize the
aforementioned situations is the Realistic Mathematics Education (RME) approach.

Realistic Mathematics Education (RME)

According to the RME approach, which was founded in the Netherlands in 1968, mathematics
teaching should begin with real-life problems. Freudenthal called learning mathematics with this
approach Mathemathizing. It’s defined as mathematizing reality and even mathematizing mathematics
(Altun, 2005). Realistic Mathematics Education (RME) is a theory of learning and teaching developed by
Hans Freudenthal and his colleagues. Two points that stand out among Freudenthal's views (1971, 1973)
are that mathematics is not a closed system to be learned, but a human activity and that it must relate
to reality (Cited by Tat, 2020, p. 145). However, the word "realistic", which is mentioned in the model of
realistic mathematics education, is not limited to the concept of real life in Turkish, but means "to make
something real in one's mind, to create" (Alacaci, 2016). That is; if the activities prepared in RME are
suitable for the student's experiences and imagination, they can include stories, games, and even
abstract mathematical structures. The important thing here is the fact that the information is not
complete and not fed from outside and constitutes a plausible “real” problem (Alacaci, 2016)

Mathematization

Freudenthal defined the process of reaching formal mathematical concepts from real mathematical
models as mathematization. Mathematization is the key process in teaching and there are two main
reasons for this. The first is that mathematization is not just the job of mathematicians.
Mathematization is seen as the job of every human being. Another reason to make mathematization
central to mathematics education is that it encompasses the process of reinvention. Reaching formal
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knowledge in mathematics is the final achievement. (Ozdemir, 2008). Mathematization can be treated
under two headings: horizontal and vertical.

Horizontal Mathematization: In Horizontal Mathematization, students use mathematical tools that
assist them in solving and planning a problem related to a real-life situation. It includes the processes of
explaining mathematics in general, defining the problem solution, visualizing it in different ways, and
discovering the relationships between units. Also, formulating the problem using different ways, turning
a real-life problem into a mathematical problem is also a horizontal mathematization process.

Vertical Mathematization: Vertical Mathematization, on the other hand, takes place by reviewing
mathematics in itself. Presenting a mathematical relationship with a formula, internalizing the solution
of the first question using different examples and adapting it to different examples, and finally reaching
generalizations are the things that students need to do in order to perform vertical mathematization.
Treffers (1987) defined horizontal mathematization as the student's use of a mathematical tool to solve
and organize a problem presented in a real or fictionalized context, and vertical mathematization as the
process of reorganizing a problem within a mathematical system, such as simplifying, adapting, or
generalizing.

Framework of mathematical relationships

l T Vertical mathematization

Experientially real context <+—— | Mathematical model

Horizontal mathematization

Figure 1. Horizontal and Vertical Mathematization Source: Ozdemir&Uzel, 2012, p.117

In the figure below, De Lange (1996) explained the development of conceptual mathematization in
the RME approach and revealed the necessity of using real-life problems in mathematics teaching at the
beginning stage (As cited in Fauzan, 2002, p.35):

Real World
Mathematizing Mathematizing
In Application and Reflections

A\ /

Abstraction
and
Formalization

Figure 2. The Conceptual and applied Mathematization (Source: Fauzan, 2002, p.35.)

While this transformation is based on real life problems and the students' connection to create their
reality based on experiences, the problems are within this reality, and the solution of the problems
helps the learner to create their own reality (Gravemeijer & Doorman, 1999, p.127). In this study, it is
aimed to reveal the effects of this approach, which is based on the relationship of mathematics with real
life, on mathematics achievement in the field of geometry and measurement learning, which we have
low success in our country. In national (OSYM exams) and international exams (TIMSS, PISA), it is seen
that students fail in the field of "geometric shapes and measurement" (Erkek & lsiksal-Bostan, 2015;
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MEB, 2016). In this context, in this study, it was thought that working on the field of "geometric shapes
and measurement" would contribute to the field.

There are many national and international studies on the RME approach (Verschaffel & De Corte,
1997; De Corte, 2004; Afthina, Mardiyana, & Pramudya, 2017; Palinussa, 2013; Saleh, Prahmana, Isa, &
Murni, 2018; Aydin Unal, 2008; Aydin Unal & ipek, 2009; Ayvali, 2013; Bildircin, 2012; Can, 2012; Cansiz,
2015; Cihan, 2017; Cakir, 2011; Cakir, 2013; Cilingir & Ding¢ Artut, 2016). Studies conducted in our
country (Bintas, Altun & Arslan, 2003; Gakir, 2013; Cilingir, 2015; Demirdogen, 2007; Demirdogen &
Kagar, 2010; Ersoy, 2013; Ozdemir & Uzel, 2011; Uzel, 2007; Yazgan, 2007; Korkmaz & Tutak, 2017;
Erdogan, 2018) reveal that there are studies investigating the effect of the RME approach on student
achievement. In addition, there are also studies examining the effect of the RME approach on student
motivation, attitudes, and thoughts (Berkant & Yaren, 2018; Korkmaz & Korkmaz, 2017; Kurt & Dogan,
2019). When the studies are examined; It has been observed that there are limited studies on the RME
approach on geometry (Korkmaz & Tutak, 2017; Celik, 2016; Deniz & Uygur-Kabael, 2017; Kurt & Dogan,
2019). However, no study was found in which the effect of the RME approach on the teaching of
geometry and measurement learning at the middle school level was examined. In line with the above-
mentioned reasons, in this study, it was aimed to examine the effect of teaching carried out with the
RME approach in middle school mathematics courses on the achievement of students.

Method

This study, which aims to examine the effect of RME supported mathematics education on the
mathematics achievement of middle school students, was designed as a quasi-experimental study.
Experimental method is a research design that aims to discover the cause-effect relationship between
the variables with the help of experiment and control groups (Biiylikoztiirk, 2014). In cases where it is
not possible to randomly assign subjects to the experiment and control groups, this method cannot be
qualified as experimental (Kenny, 1975). The quasi-experimental design is also frequently used in
educational research. In this method, after the existing groups are randomly assigned to the experiment
and control groups, the groups are compared by making measurements before and after the
experiment. The only difference between this method and the experimental method is that there is no
random sample selection at the beginning (Karasar, 2005). Among the quasi-experimental models used
in the research, the pre-test-post-test control group model is the most suitable model to be used in
educational research, especially where it is difficult to choose the individuals who will participate in the
application unbiased (Tanriégen, 2009, p.41). In this study, the subjects in the sample were not
randomly distributed to the groups, one of the two classes determined to be equivalent to each other
was randomly assigned as the experiment group and the other as the control group.

Study Group

In this quasi-experimental study, two randomly selected classes were determined among the
seventh grades in a state middle school with a middle socio-economic level. A total of 58 students, 28
(13 girls, 15 boys) in the experiment group and 30 (14 girls, 16 boys) in the control group, participated in
the study.

In the study, since the effect of RME on the achievement of the seventh-grade students in the
learning field of geometry and measurement was to be determined, it was examined whether the initial
standing of the students in the experiment and control groups were similar in both the experiment and
control groups in terms of some variables. When the groups started middle school, they were
distributed equally to the classes by examining the gender and the previous year's achievement
averages at a meeting attended by all teachers and administrative staff with the decision of the
teachers' board. It was recorded in the minutes that the students were equally distributed to the classes
in terms of achievement and gender. The meeting was held with all the administrative staff and
teachers, and the students were distributed to four branches by the selected task group in a way that
would be homogeneous in terms of grades and gender. In addition, in order to test the parity of the
groups, the significance of the difference between the students' sixth grade mathematics course year-
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end grades was examined. Report notes were obtained from the archive of the school administration
and permission to use was obtained. As a result of the independent groups t-test, it was determined
that there was no significant difference in the mathematics report grades of the classes selected as the
experimental and control groups (t(56)=0.272, p > .05). In addition, it was also determined whether the
initial standings of the study experiment and control groups were equal regarding the subject of
interest. The achievement test prepared for this study was applied to the students as a pre-test and the
difference between the pre-test mean scores of the groups was examined. As a result of the analysis, no
statistically significant difference was found between the pre-test mean scores of both groups
(t(56)=476, p|>.05). Thus, by increasing the internal validity of the research, evidence was gathered in
order to say that the findings to be obtained from the experimental group stem from the independent
variable tested as much as possible.

Experimental Process

In the period before the actual implementation of the study started, the researchers conducted a
pilot application of the RME-supported courses on two groups by obtaining the necessary permissions.
The pilot application lasted for three weeks, and one group was supplied RME supported mathematics
education and the topics were instructed within the framework of the activities in the existing course
textbook for the other group. Thanks to these applications, both a rehearsal of the experimental process
was made, and an idea was obtained about the possible problems that may arise during the execution
of the activities or the identification and development of well-functioning aspects. In the pilot
applications carried out by the researcher in the same school, the researcher taught both groups,
conducted the lesson with different methods, and the students realized this situation by communicating
with each other, so various problems were experienced. As a result, it was decided that the researcher
should not teach both groups and aforementioned problems were tried to be eliminated.

In the actual application stage, the experiment and control groups were selected from among the
seventh-grade students in the school where the experimental studies would be carried out, using the
random assignment method. The path followed in the research is as follows.

1. Course activities were prepared by taking into consideration the basic principles of RME-
supported teaching and the achievements of the geometry and measurement learning domains of the
second semester of the seventh grade of middle school. The results of the pilot study and expert
opinions were reviewed jointly, and the activities were finalized.

2. The developed achievement test was applied to the groups at the beginning of the study as a pre-
test. Equivalence of the groups was determined at the beginning of the study.

3. While the achievements of geometry and measurement learning domain were instructed to the
seventh-grade students in the experiment group with the RME approach, the seventh-grade students in
the control group continued their education without making any differentiation. The lessons of the
experiment group were instructed by the researcher, and the control group were instructed by their
own teacher. The Hawthorne effect may arise if the participants' behavior changes because they
become aware of the presence of the researcher or of being observed or if they have information about
the results of the study or the expectations at the end of the study (Kocakaya, 2012, p.227). Since the
basis of the study is based on the RME method; In order not to weaken the effects of the method, the
lessons of the experimental group were continued by the researcher, who was the person who could
best apply this method. The reasons for this are that the researcher is the person who researches RME-
supported teaching and prepares the lesson plans and activities in this direction, and that she can apply
the requirements of this method in the best way. The researcher already knows the experiment group
students from previous years because she works in the same school. This situation prevented students
from feeling awkward and behaving differently.

4. In the experiment group, the lessons were carried out by using materials designed on a real-life
event in accordance with the RME approach, by revealing their relationship with other subjects, and
having students interact with each other and produce common symbols and models. The students freely
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communicated, interacted, and worked collaboratively with each other in the classroom according to
the seating arrangement. In this way, as in the mathematics development process, students had the
opportunity to do mathematics. Evaluation was carried out with specific homework and exercises
created by the researcher.

Figure 3. Examples of student works

5. Since the achievements in geometry and measurement learning domain in the control group were
carried out within the scope of the seventh-grade mathematics curriculum, in line with the teacher's
guidebook and considering the control group teacher's experience of more than 10 years there was no
need for intervention in instruction. However, before and after the lessons were taught in the control
group, information was exchanged with the control group teacher, and it was observed that the lessons
were carried out in line with the middle school mathematics curriculum. The feeling of competition that
occurs in the subconscious of the control group or the teacher who carries out the practices in the
control group against the experiment group and the manifestation of this situation as an increase in
performance is defined as the John Henry effect (Kocakaya, 2012, p.227). To the control group students,
it was not explained that they would be compared with an experiment group and that the tests will be
the same. In this way, precautions were taken against the John Henry effect. The same acquisitions were
delivered with lesson plans prepared in accordance with the RME approach and with the existing
teaching method in 18 class hours. The distribution of the activities performed in the experiment and
control groups according to the respective topics and hours is shown in Table 1.

Table 1.

Distribution of the Activities in the Experiment and Control Group by Hours and Learning Domains

Learning Domain Topic Lesson duration
Geometry Polygons 3 hours
Measurement Area of quadrilaterals 3 hours
Measurement Area of quadrilaterals 2 hours
Geometry Geometric shapes 2 hours
Geometry Geometric shapes 2 hours
Measurement Surface area of geometric shapes 2 hours
Measurement Volume of geometric shapes 4 hours

6. After the application, the achievement test was applied to both groups as a post-test.
Data Collection Tools

Achievement test. A mathematics achievement test was developed by researchers to be used as a
pre-test and post-test in order to reveal the effect of RME approach-supported instruction on the
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learning of geometry and measurement learning domains. From the literature and previous nationwide
general exam questions, 26 items with appropriate validity and reliability were construed. The questions
were examined by experts in their fields (4 mathematics teachers, 2 academicians) for content validity.
After receiving expert opinions, item analyzes were conducted to determine the reliability of the test. If
the item discrimination index value is 2.40, the item falls into very good category; between .30 and .39 -
good, between .20 and .29-the item needs modification, if it is <.20, the item should be excluded
(BUytkoztiirk, 2014, p.123). In light of this information, the item analyzes were examined and six items
with discrimination less than .30 were excluded from the test. The reliability coefficient KR-20 of the
finalized mathematics achievement test was determined as .80. For tests, it is considered sufficient that
the reliability coefficient obtained as a result of the analysis is .70 and greater (Buyikoztirk, 2014). In
this respect, the mathematics achievement test is concluded to be reliable.

Achievement test: Before explaining the achievements and applying the activities, it was applied as a
pre-test in both groups. The same test was given to both the control and experiment groups as a post-
test after the subjects were instructed. By applying the pre-test, it was revealed whether the student
groups had knowledge about the subject. After the application, it was aimed to measure the
achievement of the experiment and control groups and to reveal the difference in achievement that
may occur between the groups. The answers given by the students in the test were evaluated as true or
false. Students received 1 point for each correct answer and 0 for incorrect or blank questions out of a
total of 20 points. Below is an example of a question from the achievement test.

4) How many more windows need to be shut in order to have the front view of the building as symmetrical with reference to a line?

b <y 3 D2

Data Analysis

In the study, firstly, it was tested whether the data met the assumptions of the parametric tests. In
normality tests, it was observed that the groups had a normal distribution. Furthermore, Levene Test
results (Pre-test: F(1, 56)= ,471; p>.05; Post-test: F(1.56)=.915 p>.05 ) showed that the variances of the
groups were equal. The effectiveness of the RME approach in this study was determined by two-factor
ANOVA for mixed repeated measures. The reason for this is that both repeated measures (pre-test and
post-test) and two methods (mathematics and traditional method based on the RME approach) were
tested in the research, so the hypotheses were tested with Two-Factor ANOVA for Mixed Repeated
Measures.

In such an analysis, the significant result of the joint effect test will indicate that the applied method is
effective on the dependent variable. If the measurement main effect is significant, it will mean that
there is a statistically significant difference between the pre-test and post-test mean scores of the
people in the study group, regardless of which group they are in. If the group main effect is significant, it
will show that the pre-test and post-test total scores of the experiment and control groups differ
(Buyukoztirk, 2014). Before the statistical tests applied, it was tested whether the data were suitable
for normal distribution (Table 2).

1311



Kamuran TARIM & Hatice KUTKUT — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 50(2), 2021, 1305-1328

Table 2.
Test Results of Normal Distribution of Mathematics Achievement Test Scores of Experiment and Control
Groups
Shapiro-Wilks Test Statistics W Statistics p
Experiment group pre-test 974 .689
Experiment group post-test .950 .196
Control group pre-test .958 274
Control group post-test .962 .345
Findings

At the beginning of the experimental study, it was tested with a 2x2 bidirectional variance analysis
whether there was a significant difference between the post-test mean scores of the experiment and
control groups, which were equalized in terms of pre-test and report card scores. Table 3 shows the
descriptive statistics of the experiment and control groups.

Table 3.

Findings Regarding the Pre-test and Post-test Scores of the Experiment and Control Groups

Pre — test Post-test
Group N X ss X SS
Experiment 28 7.17 3.34 12.75 4.84
Control 30 6.73 3.20 9.63 4.45

When Table 3 is examined, the mathematics achievement test pre-test average of the experiment
group students was 7.14; it is seen that of the control group students are 6.73. When the post-test
averages were examined, it was seen that the post-test average scores of the control group students in
the mathematics achievement test were 9.63; that of the experiment group students were found to be
12.75. The results of 2x2 bidirectional variance analysis performed to determine whether this difference
is statistically significant are given in Table 4.

Table 4.

ANOVA for Mixed Repeated Measures Results of Pre-Test Post-Test Scores Obtained from the
Achievement Test by Experiment and Control Group Students

Source of the variance Sum of Sd Mean of F p
squares squares

Between-subjects 1723,862 57

Group (Experiment Control) 90.039 1 90.039 3.086 .052

Error 1633.823 56 29,175

Within-subjects 750.827 58

Measure(Pre-test-Post-test) 524.069 1 524.069 168.968 .000
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Group * measurement 53,069 1 53.069 17.110 .000
Error 173.689 56 3.102
Sum 2472.689 115

It is clear in Table 4, it is seen that the joint effects of receiving RME instruction and repeated
measurement factors (pre-test — post-test) are effective on students' mathematics achievement scores
[F(1.56)=17.110, p<.01]. This finding shows that the RME approach is effective in increasing students'
mathematics achievement scores. When the results of the group main effect are examined, regardless
of the difference between the pre-test and post-test scores of the groups, it is seen that there is no
significant difference between the total mean scores obtained from repeated measurements of the
mathematics achievement scores of the experimental group and control group students [F(1.56)=3.086,
p. >.05]. Considering the main effect of repeated measures, regardless of which group the students in
the research group belong to, it was found that there was a significant difference between the
mathematics achievement mean scores of the students before the experiment and their mean scores
after the experiment [F(1.56)=168.968, p<.01] . From this, it can be said that the students in the study
group showed a significant progress depending on time.

Effect Size (ES)

While testing the effect of the independent variable on the dependent variable in a study, the tests
give us the acceptance or falsification status of the established hypothesis. There is a significant effect,
but it does not answer what kind of effect this difference creates. In this case, the effect size gives how
much of the variance in the predicted variable is explained by the predictor variable. Ozsoy and Ozsoy
(2013) stated that in the literature, effect sizes are expressed as "standardization of the difference
between the means" or "standardized measurement of the relationship". Cohen's d (Cohen, 1988),
Glass's g (Glass, 1976) and Hedge's d (Hedges, 1981) are effect size measurements calculated based on
the difference between group means (Tarim, 2003). As a result of the application of the formulas given
to calculate the effect size, the effect size was obtained as .6721. A general comment on effect size was
made by Cohen (1977). The effect size estimate is considered small if it is around d=.20, medium if it is
around d=.50, and large if it is around d=.80. Considering that the effect size of the study is closer to .80,
it can also be described as the "middle-upper" effect.

Discussion & Conclusion

Considering the results of the statistical analysis conducted in this study examining the effects of the
RME approach on mathematics achievement, it is seen that the RME approach has a significant effect on
students' mathematics achievement levels (EB=0.6721). In other words, as a result of the application of
the RME approach, the mathematics achievement scores of the students in the experiment group
increased significantly compared to the students in the control group. This finding obtained as a result of
the research shows that the RME approach has a statistically significant effect on the mathematics
achievement of the students in the experiment group. This finding is supported by the results of the
studies in which the RME approach was applied on different mathematical subjects (Bintas et al., 2003;
Fauzan, Slettenhaar & Plomp, 2002; Widjaja, 2002; Zulkardi, 2002; Van Reeuwijk, 2004; De Corte, 2004;
Eade & Dickinson 2006; Demirdégen , 2007; Fyhn, 2008; Aydin Unal, 2008, Gézkaya, 2015). Mathematics
teaching with the RME approach provides opportunities for students to produce examples themselves
and solve plenty of examples by using their own knowledge rather than memorizing information (Kurt &
Dogan, 2019). In this study, it was tried to enable students to use their mathematical knowledge by
transferring the problems they encounter or may encounter in daily life to the world of mathematics, in
a sense, mathematics was made meaningful and therefore the experiment group students may have
been more successful. In other words, it can be said that the use of the RME approach has an impact on
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the increase in the mathematics achievement level of the experimental group students, as the students
feel the need to solve real problems encountered in daily life and do mathematics as a result of
interacting with their friends by going through the discovery processes to find this solution. In addition,
it can be said that the presence of visual richness in the lessons is effective in concretizing abstract
concepts by the students.

The results obtained from the research show parallelism with the results of the studies carried out in
the field of geometry and measurement on this subject. Can (2012) stated that RME supported
instruction in measuring lengths and liquids positively affects the achievement of 3" grade students.
Bildircin (2012) concluded that the RME approach had a positive effect on teaching the concepts of
length, area and volume to 5t grade students and increasing the achievement of the students. Cakir
(2013), in his experimental study with pre-test and post-test control groups, stated that the 4" grade
students to whom the RME approach was applied in teaching the sub-learning areas of measuring
length, measuring liquids, and measuring time were more successful than the group that did not utilize
this approach. Gravemeijer and Doorman (1999), in their study investigating the role of daily life
problems, mentioned that in light of the RME supported teaching model, general problems increase
students' relationships with reality and that solving these problems improves students' calculation skills.
Similarly, Ozdemir (2008) reached a finding in favor of mathematics teaching based on the RME
approach in his experimental study with g™ grade students in teaching about surface dimensions and
volumes.

In their study, Deniz and Uygur-Kabael (2017) aimed to examine the mathematization processes of
the eighth-grade students in the RME based teaching environments with a design-based research
design. Findings of the study; showed that the mathematization process gave students skills such as
measuring slope and recognizing the algebraic meaning of slope. The study by Deniz and Uygur-Kabael
(2017) gives similar results with the present study in terms of the positive effects of RME on the field of
geometry learning at middle school level.

Korkmaz and Tutak (2017), in their study with 7" grade students aimed to examine the effect of
instruction of transformation geometry with RME based activities on academic achievement and
mathematics attitude and used a quasi-experimental method. Findings of the study showed that the
increase in academic achievement was in favor of the experiment group who received RME. This
situation shows that the present study has similar results with another study at the same education
level and related to the geometry learning domain.

At high school level, Celik (2016) conducted a qualitative case study with 11" grade students on the
effects of the RME-based instruction of cones topic in the teaching process. The study results revealed
that the mathematical models that emerged as a result of student activity reduced students' negative
thoughts about mathematics and misconceptions about the subject. In another study investigating its
effect on 12" grade students' mathematics achievement and creative thinking skills, Cansiz (2015) found
that RME caused greater increase in the creative thinking skills of students in the lower achievement
group.

Considering these results suggestions for future research can be listed as follows:

¢ The research carried out is limited to the learning domain of geometry and measurement in the
seventh-grade curriculum of the middle school mathematics course. A similar study as a continuation of
this research, for different grade levels and different learning areas, may be beneficial in terms of
showing the effect of the RME approach in different contexts.

¢ Considering the findings obtained from this study, deeper results can be reached by examining the
use of the RME approach for different learning areas and its effect on achievement in a larger sample.

e The results show that the RME approach has a positive effect on the teaching process. For this
reason, providing teachers with in-service training on the use of the RME approach in the classroom
environment can bring the teaching process to a more successful level.
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* Reflective views of teachers and students about this approach were not taken in this study. For this
reason, a more comprehensive study can be done by adding these dimensions in future studies and
using qualitative and quantitative approaches together.
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Tiirkge Siirimu

Giris
Tim dinyada gelecegin lreten, problem ¢6zebilen nesillerinin aslinda matematigi etkin kullanabilen,
problem ¢6zme becerilerini hayatinin her alanina aktarabilen 6grencilerden olusacagl artik
bilinmektedir. Ulkemizde de degisen ve vyenilenen programlarla, bilimsel arastirmalarla, etkililigi
denenen yontemlerle matematik 6gretimi ilerlemektedir. Dogru yontem ve tekniklerle problem ¢ézmeyi,
mantiksal disinmeyi etkili kullanabilen nesillerin yetistirilmesi tlkemiz i¢in gelecekte dinya ulkeleri
arasinda ki yerini belirlemede son derece 6nemlidir.

Gelecek igin hayati 6neme sahip olan matematik alaninda tlkemizin basarisi acaba diger diinya
tlkeleri arasinda ne durumdadir? Ulkemiz; diger ilkeler arasinda gesitli alanlardaki basari durumunu
gdrmek icin “Uluslararasi Ogrenci Degerlendirme Programi (PISA)” ve “Uluslararasi Matematik ve Fen
Egilimleri Arastirmasi (TIMSS)” programlarina katilmakta ve elde edilen sonuglari degerlendirmektedir.
Egitim politikasini belirleyen birimlerin, 6gretim programlarini hazirlayan uzmanlarin ve arastirmacilarin
kendi egitim sistemlerinin aksayan ve yolunda giden yonlerini daha iyi anlayabilmeleri agisindan TIMSS
ve PISA bir veri kaynagi saglar (EARGED, 2010).

Ulkemizin; 1999, 2007, 2011, 2015 ve 2019 yillarinda katildig TIMSS’de elde ettigi sonuglar
incelendiginde Ulkemizin alt siralardan kurtulamadigi gértilmektedir (Milli Egitim Bakanligi [MEB], 2003,
2011, 2014, 2016, 2020). Benzer sekilde 15 yasindaki 6grencilerin Matematik Okuryazarhgi, Fen
Okuryazarligi, Okuma Becerileri olmak Uzere (i¢ alani kapsayacak sekilde degerlendiren PISA sinavi
(2012, 2015 ve 2018) sonuglarina iliskin raporlardaki veriler Turkiye adina kismi bir iyilesme oldugunu
gosterse de, Ulkemizin matematik basari siralamasi hala dinya genelindeki katilimci lkelerin
ortalamalarinin altinda yer almaktadir (OECD, 2019). Gelismis Ulkelerde yenilenen programlarla ¢agdas
egitim anlayisi ve yeni yontemlerin birlesmesi ile matematik derslerinde basarilar yakalanmistir.
Uluslararasi sinavlarda Ulkemizin genel durumu ve programlarinda ¢agdas yaklagimlari belirleyen
tlkelerin bu sinavlardaki durumu, diger llkelerde oldugu gibi Glkemizde de program yapicilarinin ilgisini
cekmistir. Matematik 6gretim programina baktigimizda 6grencilerin mantiksal ve uzamsal disinme
becerilerini kullanmalarini ve modeller, kurgular, grafikler yardimiyla bunlari sunma becerilerini
gelistirmek istedigi gortlmektedir (MEB, 2018). Yine programda matematik 6gretiminde c¢agdas
yaklasimlarin kullaniimasini 6ngorildugi sdylenebilir. O halde glinlimiizde matematiksel disiinebilen bir
baska deyisle matematigi anlamlandiran, kavramlar arasinda iliski kurabilen, 6grenilen bir durumu yeni
duruma uyarlayabilen bireyler vyetistirmek istiyoruz. Schoenfeld (1992) matematiksel diisinmeyi
matematiksel bakis agisi gelistirme ve matematiksel anlamlandirma ile iliskilendirmektedir.
Matematiksel bakis acisi gelistirme ve matematigi anlamlandirma sinif ortaminda aslina uygun olarak
hazirlanmis gercek yasam modellerini kullanarak miimkin olabilir. Bahsi gecen durumlari
gerceklestirmemizi saglayacak cagdas yaklasimlardan biri de Gergek¢i Matematik Egitimi (GME)
yaklagimidir.

Gergekei Matematik Egitimi (GME)

1968 yilinda Hollanda’da temelleri atilan GME yaklasimina gére matematik 6gretimi gercek hayat
problemleri ile baslamahldir. Matematigi bu yaklasimla 6grenmeye Freudenthal, Mathemathizing
(Matematiklestirme) adini  vermistir. Anlami gercegi matematiklestirme hatta matematigi
matematiklestirmedir (Altun, 2005). Gergek¢i Matematik Egitimi (GME), Hans Freudenthal ve
meslektaslari tarafindan gelistirilmis bir 68renme ve 6gretme teorisidir. Freudenthal’in gorislerinden
dikkat ¢eken iki nokta (1971, 1973) matematik 6grenilmesi gereken kapali bir sistem olmayip bir insan
etkinligidir ve gergekle baglantili olmahdir (Akt. Tat, 2020, s. 145). Bununla birlikte; gergek¢i matematik
egitimi modelinde bahsedilen “gercekgci” (realistik) s6zctgi ile kokeni Turkcedeki gergek hayat kavrami
ile sinirli olmayip “bir seyi kisinin zihninde gercek hale getirmek, olusturmak” anlami kastedilmektedir
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(Alacaci, 2016). Agiklanacak olursa; GME’de hazirlanan etkinlikler 6grencinin deneyimlerine ve hayal
diinyasina uygun oldugu takdirde hikdye, oyun hatta soyut matematiksel yapilar igerebilir. Burada
onemli olan durum; bilginin bitmis ve disaridan verilmemis olmasi ve akla yatkin “gergek” bir problem
teskil etmesidir (Alacaci, 2016)

Matematiklestirme

Freudenthal, gercek matematiksel modellerden formal matematik kavrama ulasma seklinde
gerceklesen siirece matematiklestirme adini vermistir. Ogretimde matematiklestirme anahtar siirectir ve
bunun iki temel nedeni bulunmaktadir. Bunlardan ilki, matematiklestirmenin sadece matematikgilerin isi
olmadigidir. Matematiklestirme her insanin isi olarak gorilmektedir. Matematiklestirmeyi matematik
egitiminin merkezi yapmanin diger nedeni yeniden kesfetme siirecini kapsamasidir. Matematikte formal
bilgiye ulasma en son gergeklesen kazanimdir. (Ozdemir, 2008). Matematiklestirme (mathematization),
yatay (horizontal) ve dikey (vertical) olmak lzere iki baslik altinda ele alinabilir.

Yatay Matematiklestirme: Yatay Matematiklestirmede 6grenciler, gercek yasam durumuyla ilgili
bir problem ¢6zme ve planlamalarinda kendilerine yardimci olan matematiksel araglari kullanirlar.
Matematigi genel olarak agiklamak, problem ¢6zimiini tanimlamak, farkh yollarla gérsel hale getirmek,
birimler arasindaki iliskileri kesfetmek sireglerini icerir. Ayrica problemi farkh yollar kullanarak formdlize
etmek, gercek yasama ait bir problemi matematik problemi haline getirmek de yatay matematiklestirme
surecidir.

Dikey Matematiklestirme: Dikey Matematiklestirme ise matematigi kendi icinde tekrar gozden
gecirme ile gercgeklesir. Matematiksel bir iliskiyi bir formdl ile sunmak, farkli érnekler kullanarak ilk
verilen soruya ait ¢6zimi 6ziimsemek ve farkl 6rneklere uyarlamak, son olarak da genellemelere
ulagsmak 6grencilerin dikey matematiklestirmeyi gerceklestirmek i¢in yapmasi gerekenlerdir. Treffers
(1987) yatay matematiklestirmeyi 6grencinin gercek ya da gergege uygun kurgusal bir baglamda
sunulmus problemi ¢dzmek ve organize etmek icin matematiksel bir ara¢ kullanma olarak dikey
matematiklestirmeyi ise 6grencinin bir problemi basitlestirmek uyarlamak veya genellemek gibi
matematiksel sistem icinde tekrar organize etme sireci olarak tanimlamistir.

Matematiksel iliskilerin ¢ergevesi

Dikey
matematiklestirme

Deneysel olarak gercek baglam -— Matematiksel model

Yatay
matematiklestirme
Sekil 1. Yatay ve dikey Matematiklestirme Kaynak: Ozdemir ve Uzel, 2012, s.117

Asagidaki sekilde De Lange (1996) GME yaklasiminda kavramsal matematiklestirmenin gelisimini
aciklayarak, matematik 6gretiminde gercek yasam problemlerinin baslangic asamasinda kullaniminin
gerekliligini ortaya koymustur (Akt. Fauzan, 2002, s.35):

1317



Kamuran TARIM & Hatice KUTKUT — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 50(2), 2021, 1305-1328

f:> Gergek Diinya %

Yansima ve
Matematiklestirme

Uyvgulamada
Matematiklestirme

; ; Sovutlama ve <J
Formiilize Etme

Sekil 2. Kavram ve uygulamali Matematiklestirme (Kaynak: Fauzan, 2002, s.35.)

Bu donisiim gercek yasam problemleri ile 6grencilerin deneyimlere dayal gergegini olusturma
adina bag kurmasina dayanirken problemler bu gergegin igindedir, problemlerin ¢6zimu ise, kendi
gercegini olusturmasinda 6grenene yardim eder (Gravemeijer ve Doorman, 1999, s.127). Matematigin
gercek yasamla iliskisini temel alan bu yaklasimin bu ¢alismada 6zellikle tlkemizde diisiik basariya sahip
oldugumuz geometri ve 6lgme 6grenme alanindaki matematik basarisi Gzerindeki etkilerini ortaya
koymak amaclanmistir. Ulusal (OSYM sinavlari) ve uluslararasi sinavlarda (TIMSS, PISA) &grencilerin
“geometrik sekiller ve 6lgme” alaninda basarisiz olduklari gérilmektedir (Erkek ve Isiksal-Bostan, 2015;
MEB, 2016). Bu baglamda; bu arastirmada “geometrik sekiller ve 6lgme” alani tizerinde galisiimasi alana
katki saglayacagi diisiinilmustir.

GME yaklagimi ile ilgili ulusal ve uluslararasi pek ¢ok ¢alisma mevcuttur (Verschaffel ve Corte,
1997; De Corte, 2004; Afthina, Mardiyana ve Pramudya, 2017; Palinussa, 2013; Saleh, Prahmana, Isa ve
Murni, 2018; Aydin Unal, 2008; Aydin Unal ve ipek, 2009; Ayvali, 2013; Bildircin, 2012; Can, 2012;
Cansiz, 2015; Cihan, 2017; Cakir, 2011; Cakir, 2013; Cilingir ve Ding Artut, 2016). Ulkemizde yapilan
galismalar (Bintas, Altun ve Arslan, 2003; Cakir, 2013; Cilingir, 2015; Demirdégen, 2007; Demirdogen ve
Kagar, 2010; Ersoy, 2013; Ozdemir ve Uzel, 2011; Uzel, 2007; Yazgan, 2007; Korkmaz ve Tutak, 2017;
Erdogan, 2018) incelendiginde, GME yaklasiminin 6grenci basarisina etkisinin arastirildigi calhismalar yer
almaktadir. Bununla birlikte GME yaklasiminin 6grenci motivasyon, tutum ve disiincelerine etkisinin
incelendigi calismalar da bulunmaktadir (Berkant ve Yaren, 2018; Korkmaz ve Korkmaz, 2017; Kurt ve
Dogan, 2019). Yapilan calismalar incelendiginde; GME yaklasiminin geometri konusunda ele alindig
sinirli calisma oldugu gorulmustir (Korkmaz ve Tutak, 2017; Celik, 2016; Deniz ve Uygur-Kabael, 2017;
Kurt ve Dogan, 2019). GME yaklasiminin ortaokul diizeyinde geometri ve 6lgme 6grenme alaninin
ogretimine etkisinin incelendigi bir calismaya ise rastlanmamistir. Yukarida belirtilen gerekgeler
dogrultusunda bu arastirmada ortaokul matematik derslerinde GME yaklasimi ile gergeklestirilen
o6gretimin 6grencilerin basarisina etkisini incelenmesi amaglanmistir.

Yontem

GME destekli matematik egitiminin ortaokul Ogrencilerinin matematik basarisina etkisinin
incelenmesini amaglayan bu calisma yari deneysel bir ¢calisma olarak tasarlanmistir. Deneysel yontem
deney ve kontrol gruplari yardimiyla degiskenler arasindaki neden-sonug iliskisini kesfetmeyi amacglayan
arastirma desenidir (Bliyikoztirk, 2014). Deneklerin deney ve kontrol gruplarina segkisiz atanmasinin
mimkin olmadigi durumlarda bu yontem deneysel olarak ifade edilemez (Kenny, 1975). Egitim
arastirmalarinda da yari deneysel desen siklikla kullanilmaktadir. Bu yéntemde var olan gruplar rasgele
olarak deney ve kontrol gruplarina atandiktan sonra, gruplar deney Oncesi ve sonrasinda o6lgiimler
vapilarak karsilastirilmaktadir. Bu yontemle deneysel yontemin tek farki baslangicta rastgele 6rneklem
seciminin olmamasidir (Karasar, 2005). Arastirmada kullanilan yari deneysel modellerden 6n test-son
test kontrol gruplu model, 6zellikle uygulamaya katilacak bireyleri yansiz olarak se¢menin zor oldugu
egitim arastirmalarinda kullanilmaya en uygun modeldir (Tanriégen, 2009, s.41). Bu galismada da
orneklemde kisiler gruplara rastgele dagitiimamis, birbirine denk oldugu belirlenen iki siniftan biri
rastgele deney grubu, digeri kontrol grubu olarak atanmistir.
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Calisma Grubu

Yapilan yari deneysel galismada orta sosyo-ekonomik diizeye sahip bir devlet ortaokulunda yedinci
siniflari arasindan rastgele secilen iki sinif belirlenmistir. Deney grubunda 28 (13 kiz, 15 erkek), kontrol
grubunda 30 (14 kiz, 16 erkek) olmak tizere toplamda 58 6grenci ¢calismaya katiimistir.

Arastirmada GME’'nin yedinci sinif 6grencilerinin geometri ve 6lgme Ogrenme alanina ait
kazanimlardaki basarisina etkisi saptanmak istediginden deney ve kontrol gruplarindaki 6grencilerin
baslangi¢c durumlarinin hem deney hem de kontrol grubunda benzer olup olmadigl bazi degiskenler
acisindan incelenmistir. Gruplar ortaokula bagladiklarinda 6gretmenler kurulu karari ile tum 6gretmenler
ve idari kadronun katildigi bir toplantida cinsiyet ve bir dnceki yil basari ortalamalari incelenerek siniflara
denk olarak dagrtilmislardir. Ogrencilerin basari ve cinsiyet degiskeni agisindan siniflara denk bir bicimde
dagitildigr tutanakla kayit altina alinmistir. Toplanti tiim idari kadro ve 6gretmenlerle gergeklestirilmis,
secilen calisma grubu tarafindan 6grenciler, dorder subeye basari notlari ve cinsiyet agisindan denk
olacak bicimde dagitilmistir. Ayrica gruplarin esitligini test etmek amaciyla 6grencilerin altinci sinif
matematik dersi yilsonu karne notlari arasindaki farkin anlamliigina bakilmistir. Karne notlari okul
idaresinin arsivinden elde edilmis ve kullanim izni alinmistir. Bagimsiz gruplar t testi sonucunda Deney ve
kontrol grubu olarak segilen siniflarin matematik karne notlarin da anlamh farkliik olmadig
belirlenmistir (t(56)=0,272, p > .05) bagimsiz gruplar t-testi kullanilarak belirlenmistir. Bununla birlikte
calismanin deney ve kontrol grubunda ilgilenilen konu ile ilgili baslangic durumlarinin esit olup olmadigi
da belirlenmistir. Bu calisma icin hazirlanmis basari testi ontest olarak 6grencilere uygulanmis ve
gruplarin 6ntest puan ortalamalari arasindaki farka bakilmistir. Analiz sonucunda her iki grubun ontest
puan ortalamalari arasinda istatistiksel olarak anlamh farkhhk bulunmamistir (t(56)=476, p|>.05).
Boylelikle arastirmanin ig gegerliligi arttirilarak deney grubundan alinacak bulgularin miimkiin oldugunca
test edilen bagimsiz degiskenden kaynaklandigini sdyleyebilmek igin kanit olusturulmustur.

Deneysel islem

Arastirmanin asil uygulamasi baslamadan 6nceki dénem iki grup lizerinde arastirmacilar GME
destekli hazirlanan derslerin gerekli izinleri alarak bir pilot uygulamasini yapmistir. Pilot uygulama g
hafta sirmls olup bir gruba GME destekli matematik egitimi diger gruba var olan program ders
kitabindaki etkinlikler gercevesinde islenmistir. Bu uygulamalar sayesinde hem deneysel islemin bir
provasi yapilmis hem de etkinliklerin yapilmasi sirasinda ¢ikabilecek olasi aksakliklarla veya iyi isleyen
yonlerin belirlenmesi ve gelistirilmesi ile ilgili fikir edinilmistir. Arastirmaci tarafindan ayni okulda
gerceklestirilen pilot uygulamalarda her iki gruba arastirmaci girmis farkli yontemlerle dersi ylritmis ve
ogrenciler kendi aralarinda iletisim kurarak bu durumun farkina varmis bu nedenle gesitli sorunlar
yasanmistir. Bunun sonucunda arastirmacinin her iki gruba da girmemesi gerektigine kanaat getirilerek
bu sorunlarin yasanmasi engellenmeye ¢alisiimistir.

Asil uygulamada ise deneysel calismalarin yapilacagl okulda deney ve kontrol gruplari okuldaki
yedinci siniflar arasindan rasgele atama yontemiyle segilmistir. Arastirmada izlenen yol asagidaki gibidir.

1. GME destekli 6gretimin temel ilkeleri ve ortaokul yedinci sinif ikinci yariyila ait geometri ve 6lgme
o6grenme alanlarina ait kazanimlar géz onilinde tutularak ders etkinlikleri hazirlanmistir. Pilot ¢alisma
sonuglari ve uzman gordsleri birlikte degerlendirilerek etkinlikler son halini almistir.

2. Gelistirilen basari testi 6n test olarak arastirmanin basinda gruplara uygulanmistir. Gruplarin
denkligi calismanin basinda belirlenmistir.

3. Deney grubundaki yedinci sinif 6grencilerine geometri ve 6lgme 6grenme alanina ait kazanimlar
GME yaklasimi ile islenirken, kontrol grubundaki yedinci sinif 6grencilerine herhangi bir farklilastirma
yapilmadan 6grenime devam edilmistir. Deney grubunun dersleri arastirmaci, kontrol grubunun dersleri
ise kendi ders 6gretmeni tarafindan islenmistir. Arastirmada, arastirmacinin varliginin veya denegin
gozlemlendiginin farkinda olmasinin denegin davranisinda yol actigi degisiklik veya denegin calisma
sonuglarinin veya calisma sonunda beklentilerin farkinda olmasi durumunda Hawthorne etkisi ortaya
cikabilmektedir (Kocakaya, 2012, s.227). Arastirmanin temeli GME yontemine dayandigindan; yontemin
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etkilerinin zayif kalmamasi adina, deney grubunun dersleri bu yéntemi en iyi sekilde uygulayabilecek kisi
olan arastirmaci tarafindan surdiriimistir. Bunun sebepleri; arastirmacinin GME destekli 6gretimi
arastiran, bu dogrultuda ders planlari ile etkinlikleri hazirlayan kisi olmasi ve bu yontemin gereklerini en
iyi sekilde uygulayabilecegi duslinceleridir. Arastirmaci deney grubu o6grencileri ile ayni okulda
calismasindan dolayl 6nceki yillardan tanismaktadir. Bu durum o6grencilerin yabancilik hissedip farkli
davranmalarinin 6niine gegmistir.

4. Deney grubunda dersler GME yaklasimina uygun olarak gergek bir olayla tasarlanmis materyaller
kullanilarak, diger konularla iligkisi ortaya konularak, 6grenciler birbiri ile etkilesim igine girerek ortak
semboller ve modeller iireterek gerceklesmistir. Ogrenciler oturma diizenine gére sinifta birbirleri ile
serbestge iletisim kurmus, etkilesimde bulunmus ve isbirligi icinde ¢alismislardir. Bu sayede matematigin
gelisim siirecinde oldugu gibi 6grenciler matematik yapma olanagi bulmuslardir. Degerlendirme 6zel ev
odevleri ve arastirmaci tarafindan olusturulan alistirmalarla gercgeklestirilmistir.

Sekil 3. Ogrenci calismalarina drnekler

5. Kontrol grubunda geometri ve 6lgme 6grenme alanina ait kazanimlar yedinci sinif matematik
o6gretim programi kapsaminda yuritilmis oldugundan 6gretmen kilavuz kitap dogrultusunda ve kontrol
grubu 6gretmeninin 10 yili askin tecriibesi de gbéz 6niinde bulunduruldugundan 6gretime midahaleye
gerek duyulmamistir. Ancak kontrol grubunda islenen derslerin 6ncesi ve sonrasinda ders 6gretmeni ile
iletisim kurularak, derslerin islenisi hakkinda bilgi edinilmis ve derslerin ortaokul matematik 6gretim
programi dogrultusunda ylritalduga goridlmistiar. Kontrol grubunun veya kontrol grubunda
uygulamalari yurtten ders 6gretmeninin deney grubuna karsi bilingaltinda olusan rekabet duygusu ve bu
durumun performans artisi olarak kendini géstermesi John Henry etkisi olarak tanimlanmaktadir
(Kocakaya, 2012, s.227). Kontrol grubu 6grencilerine; bir deney grubu ile kiyaslanacaklari ve testlerin
ayni olacag agiklanmamistir. Bu sayede John Henry etkisine kargi dnlem alinmistir. GME yaklagimina
uygun hazirlanan ders planlari ve mevcut 6gretim yontemi ile ayni kazanimlar 18 ders saatinde
verilmistir. Deney ve kontrol grubuna yapilan etkinliklerin ilgili oldugu konular ve saatlere gére dagihmi
Tablo 1’ de gosterilmistir.

Tablo 1.

Deney ve Kontrol Grubunda Yapilan Etkinliklerin Saatlere ve O§renme Alanlarina Gére Dagilimi

Ogrenme Alani Konular Ders Saati
Geometri Cokgenler 3 saat
Olgme Dortgensel bélgelerin alani 3 saat
Olgme Dortgensel bélgelerin alani 2 saat
Geometri Geometrik cisimler 2 saat
Geometri Geometrik cisimler 2 saat
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Olgme Geometrik cisimlerin ylzey alani 2 saat

Olgme Geometrik cisimlerin hacmi 4 saat

6. Uygulamanin ardindan basari testi her iki gruba da sontest olarak uygulanmistir.
Veri Toplama Araglari

Basari testi. GME yaklasimi destekli 6gretimin geometri ve 6lgme 6grenme alanina ait kazanimlarin
o6grenimindeki etkisini ortaya koyabilmek icin 6n ve son test olarak kullaniimak lzere Matematik basari
testi arastirmacilar tarafindan gelistirilmistir. Literatiirden ve ilke c¢apinda genel sinavlarda c¢ikmis
gecerlik ve glivenirligi olan 26 madde olusturulmustur. Sorular kapsam gecerliligi icin alaninda uzman (4
matematik 6gretmeni, 2 akademisyen) kisilere inceletilmistir. Uzman gorisgleri alindiktan sonra testin
guvenirligini belirlemek icin madde analizleri yapilmistir. Madde ayirt edicilik indeks degeri 2.40 ise, ¢ok
iyi madde; .30 ile,39 arasinda ise iyi madde; .20 ile .29 arasinda ise, diizeltme gereken madde; <.20 ise,
¢tkmasi gereken madde olarak degerlendirilmelidir (Bluyukozturk, 2014, s.123). Bu bilgiler 1s18inda elde
edilen madde analizleri incelenmis ve ayirt ediciligi .30’un altindaki alti madde testten ¢ikariimistir. Son
hali verilen matematik basari testinin glvenirlik katsayisi KR-20 degeri .80 olarak belirlenmistir. Test igin
analiz sonucunda elde edilen givenirlik katsayisinin .70 ve lzeri olmasi yeterli kabul edilmektedir
(BUytkoztiirk, 2014). Bu dogrultuda matematik basari testinin giivenilir oldugunu séylemek mumkuindiir.

Basari testi; kazanimlarin anlatilmasi ve etkinliklerin uygulanmasindan dnce her iki grupta da 6n
test olarak uygulanmistir. Ayni test, konularin islenmesi ardindan hem kontrol hem de deney grubuna
son test olarak verilmistir. On test uygulanarak, 6grenci gruplarinin konu hakkinda bilgi sahibi olup
olmadigi ortaya cikarilmistir. Uygulama sonrasindaysa, deney ve kontrol gruplarinin basarilari lgilerek,
gruplar arasinda olusabilecek basari farkinin ortaya konmasi amaclanmistir. Ogrencilerin testte verdigi
cevaplar dogru- yanls olarak degerlendirilmistir. Ogrenciler toplam 20 puan lzerinden; her dogru cevap
icin 1, yanhs veya bos sorular icin ise 0 puan almislardir. Asagida basari testinden bir soruya 6rnek
verilmistir.

4) Binanin on cephede mintn bir dogriva gore simetrik olmast igin en az kag

Veri Analizi

Arastirmada O6ncelikle verilerin parametrik testlerin varsayimlarini karsilayip karsilamadigi test
edilmistir. Normallik testlerinde gruplarin normal dagilima sahip oldugu goriilmistir. Bununla birlikte
Levene Testi sonuclari (Ontest: F(1, 56)= ,471; p>.05; Sontest: F(1,56)=.915 p>.05 )gruplarin
varyanslarinin esit oldugunu gostermistir. Bu arastirmada GME yaklasiminin etkililigi, karisik dlglimler
icin iki faktorlii ANOVA ile belirlenmistir. Bunun sebebi ise arastirmada hem yinelenmis dl¢imler (6n test
ve sontest) hem de iki ydontem (GME yaklasimina dayali matematik ve geleneksel yontem ) test edilmistir
bu nedenle denenceler Karisik Olgiimler igin iki Faktdrlii ANOVA ile test edilmistir.

Boyle bir analizde ortak etki testinin anlamli sonug¢ ortaya koymasi, uygulanan yéntemin bagimli
degisken tizerinde etkili oldugunu ifade edecektir. Olglim temel etkisinin anlamli ¢ikmasi, hangi grupta
olduguna bakilmaksizin ¢alisma grubundaki kisilerin 6ntest ve sontest puan ortalamalari arasinda
istatistiksel olarak anlaml farkliligin oldugu anlamina gelecektir. Grup temel etkisinin anlamli ¢gikmasi ise,
deney ve kontrol gruplarinin 6n test ve son test toplam puanlarinin farkhlastigini gosterecektir
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(BUytkoztiirk, 2014). Uygulanan istatistiksel testler 6ncesinde verilerin normal dagihma uygun olup
olmadigi test edilmistir (Tablo 2).

Tablo 2.

Deney ve Kontrol Gruplarinin Matematik Basari Testi Puanlarinin Normal Dagilim Ait Test Sonuglari

Shapiro-Wilks Test istatistigi W istatistigi p

Deney grubu 6n test .974 .689

Deney grubu son test .950 .196

Kontrol grubu 6n test .958 274

Kontrol grubu son test .962 .345
Bulgular

Deneysel ¢alismanin basinda Ontestler ve karne puanlari bakimindan esitlenmis deney ve kontrol
gruplarinin sontest puan ortalamalari arasinda anlamli farklilik olup olmadigi 2x2 lik ¢ift yonli varyans
analizi ile test edilmistir. Tablo 3’de deney ve kontrol gruplarinin betimsel istatistikleri yer almaktadir.

Tablo 3.

Deney ve Kontrol Grubunun On Test ve Sontest Puanlarina iliskin Bulgular

Ontest Sontest
Grup N X SsS X SS
Deney 28 7.17 3.34 12.75 4.84
Kontrol 30 6.73 3.20 9.63 4.45

Tablo 3 incelendiginde deney grubu 6grencilerinin matematik basari testi 6n test ortalamasi 7.14;
kontrol grubu 6grencilerinin ise 6. 73 oldugu gorulir. Sontest ortalamalari incelendiginde ise kontrol
grubu o6grencilerinin matematik basari testinde son test ortalama puanlarinin 9.63; deney grubu
ogrencilerinin ise 12.75 oldugu goértlmustir. Gorilen bu farkin istatistiksel olarak anlamli olup
olmadigini belirlemek i¢in yapilan 2x2 lik ¢ift yonli varyans analizi sonuglari Tablo 4’de verilmistir

Tablo 4.

Deney ve Kontrol Grubu Ogrencilerinin Basari Testinden Aldiklari On Test Son Test Puanlarinin ANOVA
Sonuglari

Varyansin kaynagi Kareler Sd Kareler F p
Toplami Ortalamasi

Deneklerarasi 1723,862 57

Grup(Deney Kontrol) 90.039 1 90.039 3.086 .052

Hata 1633.823 56 29,175

Deneklerigi 750.827 58

Olgiim (Ontest-sontest) 524.069 1 524.069 168.968 .000

Grup * olgim 53,069 1 53.069 17.110 .000

Hata 173.689 56 3.102

Toplam 2472.689 115
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Tablo4 incelendiginde, GME egitimi alip almamak ile tekrarli 6lgim faktérlerinin (6n test — son test)
ortak etkilerinin Ogrencilerin matematik basari puanlari Uzerinde etkili oldugu gorilmektedir
[F(1,56)=17.110, p<.01]. Elde edilen bu bulgu, GME yaklasiminin 6grencilerin matematik basari
puanlarini arttirmada etkili oldugunu gostermektedir. Gruplarin 6n testten ile sontest puanlari
arasindaki farka bakilmaksizin grup temel etkisine iliskin sonuglar incelendiginde, deney grubu ve kontrol
grubu 6grencilerinin matematik basari puanlarina iliskin tekrarli dlgimlerinden elde edilen toplam puan
ortalamalari arasinda anlamh bir farklilik olmadigi goérilmektedir [F(1,56)=3.086, p>.05]. Arastirma
grubunda yer alan 6grencilerin hangi grupta yer aldiklarina bakilmaksizin tekrarli 8lglimler temel etkisine
bakildiginda, 6grencilerin deneyden 6nceki matematik basari puan ortalamalari ile deneyden sonraki
basari puan ortalamalari arasinda anlamli bir farkhlik oldugu bulunmustur [F(1,56)=168.968, p<.01].
Buradan ¢alisma grubundaki 6grencilerin zamana bagli anlamli bir ilerleme gosterdigi soylenebilir.

Etki Biiyiikliigii (EB)

Bir calismada bagimsiz degiskenin bagimli degisken lizerindeki etkisi test edilirken yapilan testler bize
kurulan denencenin kabul edilme ya da yanlislama durumunu verir. Anlamh etki var ancak bu fark nasil
bir etki yaratiyor buna cevap vermez. Bu durumda etki bliyUkligi yordanan degiskendeki varyansin ne
kadarinin yordayan degisken tarafindan aciklandigini verir. Ozsoy ve Ozsoy (2013), literatiirde etki
buyukliklerini “ortalamalar arasindaki farkin standartlastiriimasi” ya da “iliskinin standartlastiriimig
olcimi” seklinde ifade edildigini belirtmistir. Cohen’s d (Cohen, 1988), Glass’s g(Glass, 1976) ve Hedge’s
d (Hedges, 1981) grup ortalamalari farkina dayali olarak hesaplanan etki blyklGgi olgtimleridir (Tarim,
2003). Etki bayuklagla hesaplamak igin verilen formullerin uygulamasi sonucunda etki blylkligi 0.6721
olarak elde edilmistir. Etki buyukligi hakkinda genel bir yorumu Cohen (1977) yapmustir. Etki blyGklGgu
tahmini d=.20 civarinda ise kiiglik, d=.50 civarinda ise orta, d=.80 civarinda ise biyik olarak nitelendirilir.
GCalismanin etki buyikligti .80'e daha vyakin oldugu dusinulirse “orta-Ust” etki olarak da
nitelendirilebilir.

Tartisma ve Sonug

GME yaklasiminin matematik basarisi Gzerindeki etkilerini inceleyen bu g¢alismada yapilan istatistiksel
analiz sonuglar g6z 6niinde bulunduruldugunda, GME yaklasiminin 6grencilerin matematik basari
dizeyleri Gzerinde anlamli bir etki yarattigi (EB=0.6721) gorlilmektedir. Diger bir deyisle, GME
yaklasiminin uygulanmasin sonucunda, deney grubunda yer alan 6grencilerin matematik basari puanlari,
kontrol grubundaki 6grencilere gore anlamli bir sekilde artmistir. Arastirma sonucunda elde edilen bu
bulgu, GME yaklasiminin deney grubunda yer alan 6grencilerin matematik basarilarini istatistiksel olarak
anlamli bir sekilde etkiledigini gostermektedir. Elde edilen bu bulgunun GME yaklagiminin farkl
matematik konulari Gzerinde uygulandigi ¢calismalarin (Bintas vd., 2003; Fauzan, Slettenhaar & Plomp,
2002; Widjaja, 2002; Zulkardi, 2002; Van Reeuwijk, 2004;De Corte, 2004; Eade & Dickinson 2006;
Demirddgen, 2007; Fyhn, 2008; Aydin Unal, 2008, Gdzkaya, 2015) bulgulari ile benzerlik gdsterdigi
gorilmektedir. GME yaklagimi ile matematik 6gretimi bol 6rnek ¢6zerek bilgileri ezberlemeyi degil kendi
bilgilerini kullanarak 6grencilerin kendilerinin de &rnekler Uretebilmelerine firsatlar sunar (Kurt ve
Dogan, 2019). Bu ¢alismada 6grencilerin glinlik hayatta karsilastiklari ya da karsilasabilme ihtimali olan
problemleri matematik diinyasina tasiyarak matematiksel bilgilerini kullanmasi saglanmaya ¢alisiimis bir
anlamda matematik anlamli hale getirilmis ve bu nedenle de deney grubu 6grencileri daha basarili olmus
olabilir. Bir baska deyisle deney grubu 6grencilerinin matematik basari diizeylerinin artmasinda GME
yaklasiminin kullaniminin 6grencilerin gilinlik hayatta karsilasilan gercek problemleri ¢ézmeye ihtiyag
hissetmesi ve bu ¢6zimi bulmaya yonelik kesif stireclerinden gecerek arkadaslari ile etkilesimi sonucu
matematik yapmasinin etkisi oldugu séylenebilir. Ayrica derslerde gorsel zenginlikler olmasinin bu
sayede Ogrencilerin soyut kavramlari somutlastirmalarinin da etkili oldugu soylenebilir.

Arastirmadan elde edilen sonuglar bu konuda yapilmis olan geometri ve 6lgme alaninda yapilan
calismalarin sonuclari ile paralellik géstermektedir. Can (2012) uzunluklari ve sivilari 6lgme konusunda
GME destekli 6gretimin 3. sinif 6grencilerinin basarilarini olumlu yénde etkiledigini belirtmistir. Bildircin
(2012), 5. sinif Ogrencilerinin uzunluk alan ve hacim kavramlarinin 6gretiminde ve Ogrencilerin
basarilarini arttirmada GME yaklasiminin olumlu yonde etkide bulundugu sonucuna ulasilmistir. Cakir
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(2013), 6n test ve son test kontrol gruplu deneysel arastirmasinda uzunluk 6lgme, sivilari élgme ve
zamani 6lgme alt 6grenme alanlarinin 6gretiminde GME yaklagiminin uygulandigi 4. sinif 6grencilerinin
bu yaklasimin uygulanmadigi gruba gore daha basarili oldugunu belirtmistir. Gravemeijer ve Doorman
(1999), glinlik yasam problemlerinin roliinin arastirildigi ¢calismalarinda GME destekli 6gretim modeli
1siginda genel problemlerin 6grencilerin gergeklikle iliskilerinin arttirdigina ve bu problemleri ¢6zmenin
ogrencilerin hesap yeteneklerini gelistirdigine deginmislerdir. Benzer sekilde ylzey olcileri ve hacimler
konusuna yonelik yapilan 6gretimde Ozdemir (2008), ilkdgretim 8. sinif égrencileri ile yaptigi deneysel
¢alismasinda GME yaklasimina dayali matematik 6gretiminin lehine bir bulguya ulagmistir.

Deniz ve Uygur-Kabael (2017) arastirmalarinda; sekizinci sinif 6grencilerinin egim kavramini
GME’ye dayali olarak gergeklestirilen 6gretim ortamlarindaki matematiksellestirme siireglerini tasarim
tabanli arastirma deseniyle incelemeyi amacglamistir. Arastirmanin bulgulari; matematiksellestirme
siirecinin 6grencilere egimi 6lgme ve egimin cebirsel anlamini fark etme gibi becerileri kazandirdigini
gostermistir. GME’ nin ortaokul diizeyinde geometri 6grenme alanina iliskin olumlu etkileri bakimindan
Deniz ve Uygur-Kabael (2017)’ nin ¢alismasi mevcut ¢alisma ile benzer sonuglar vermektedir.

Korkmaz ve Tutak (2017); 7.sinif 68rencileriyle ylirittligu ¢alismada; GME’ ye dayali etkinliklerle
islenen donisim geometrisi akademik basariya ve matematik tutumuna etkisini incelemeyi amaglamis
ve yari deneysel yontem kullanmistir. Arastirmanin bulgulari; akademik basari artisinin GME’ye dayali
egitim yapilan deney grubu lehine oldugunu goéstermistir. Bu durum; mevcut ¢alismanin ayni seviyede ve
geometri O6grenme alanina iliskin yapilan diger bir calisma ile benzer sonuglar elde edildigini
gostermektedir.

Lise duzeyinde yapilan bir calismada Celik (2016); GME temelli hazirlanan konikler konusunun
Ogretim siirecinde ne gibi etkilerinin oldugunu incelemek amaciyla 11. Sinif 6grencileriyle nitel bir durum
¢alismasi yuritmistiir. Calismadan elde edilen sonuglar, 6grenci aktivitesi sonucu ortaya c¢ikan
matematiksel modellerin 6grencilerin matematige yonelik olumsuz distincelerini ve konuya iligkin
kavram vyanilgilarini azalttigini gostermistir. 12. Sinif 6grencilerinin matematik basarisina ve yaratici
diisinme becerisine olan etkisini arastiran bir baska calismada ise Cansiz (2015), GME’nin basari
bakimindan alt grupta bulunan 6grencilerin yaratici diisinme becerilerini daha fazla arttirdigi tespit
edilmistir.

Ulasilan bu sonuglar; dogrultusunda gelecekte yapilacak arastirmalara yonelik dneriler su sekilde
siralanabilir:

e Gergeklestirilen arastirma ortaokul matematik dersi yedinci sinif 6gretim programi geometri ve
olgme 6grenme alanlari ile sinirhdir. Bu arastirmanin devami niteliginde benzer bir ¢alisma farkh sinif
dizeyleri ve farkh 6grenme alanlarina donik olarak gergeklestiriimesi GME yaklasiminin farkli
baglamlardaki etkisini gostermek agisindan faydal olabilir.

e Bu calismadan elde edilen bulgular i1si8inda daha genis bir 6rneklemde, daha farkh 6grenme
alanlarina yonelik olarak GME yaklasiminin kullanimi ve basariya etkisi incelenerek daha derin sonuglara
ulasilabilir.

e Elde edilen sonuglar GME yaklasiminin 6gretim siirecinde olumlu etkisi oldugunu gostermektedir.
Bu nedenle Ogretmenlere sinif ortaminda GME yaklasimi kullanimina ydnelik hizmet ici egitim verilmesi
6gretim sirecini daha basarili bir diizeye getirebilir.

e Bu calismada 6gretmenlerin ve 6grencilerin bu yaklasim hakkinda yansitici gortsleri alinmamistir.
Bu nedenle daha sonraki calismalarda bu boyutlar eklenerek nitel ve nicel yaklasimlar bir arada
kullanilarak daha kapsamli bir calisma yapilabilir.

Yayin Etigi: Bu arastirmada “Yiksekogretim Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”
kapsamindaki tim kurallara uyulmustur. Yonergenin ikinci bolima olan “Bilimsel Arastirma ve Yayin
Etigine Aykiri Eylemler” bashgi altinda belirtilen eylemlerden higbiri gergeklestirilmemistir.
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