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Abstract

This study was aimed to determine the effectiveness of the Realistic Mathematics
Education (RME) used in mathematics teaching. For this aim, studies including
participant views on the use of RME were examined in accordance with the
PRISMA flow chart and in line with the inclusion criteria determined by the
researcher. These criteria were determined as “studies involving the RME
application in the field of mathematics, studies conducted between 2012-2022
(last ten years), studies containing qualitative participant views, and studies
published in Turkish or English”. A total of 146 studies reached were evaluated
according to these criteria, and the remaining 24 studies were included in the
meta-thematic analysis. The data on the examination of the use of RME were
obtained by the document analysis and analyzed by the content analysis through
the use of the Maxqda-11 qualitative data analysis program. The themes that
emerged from the analysis were: contribution to the delivery of course, making
connections with daily life, contribution to the attitude towards mathematics and
contribution to thinking skills. These themes and codes were interpreted
separately. In addition, direct quotations from the sources were included to
support the presentation of the relevant themes and codes. Analysis results
showed that RME has contributed positively to math teaching in many ways. On
the other hand, the negative contribution of RME to math attitude emerged with
codes such as inefficient use of time, noise, negative group synergy and intra-
group conflicts. It is suggested to include more RME practices in order to adopt
the principle of "mathematics for all" on Freudenthal's discourse, to develop a
positive attitude towards mathematics and to associate it with real life.

Keywords: Realistic Mathematics Education, Attitude toward math, Math and
connections with daily life, Meta-thematic analysis

Suggested Citation

E-International Journal
of Educational
Research

Vol: 13, No: 6, pp. 194-209

Research Article

Received: 2022-10-27
Accepted: 2022-12-23

Elaldi, S. (2022). Evaluation of the effectiveness of Realistic mathematics education: Meta-thematic analysis, E-
International Journal of Educational Research, 13(6), 194-209. DOI: https://doi.org/10.19160/e-ijer.1210561

© 2022 E-Uluslararasi Egitim Arastirmalari Dergisi / E-International Journal of Educational Research



. E-Uluslararast Egitim Arastirmalart Dergisi ISSN: 1309-6265, Cilt: 13, No: 6, ss. 194-209

INTRODUCTION

Realistic Mathematics Education (RME) is a mathematics teaching approach and an educational theory
specific to the field of mathematics, founded by the Dutch mathematics educator Hans Freudenthal and
developed by the Freudenthal Institute to realize the innovation movement needed in mathematics
teaching and learning (Van den Heuvel-Panhuizen, 1996). RME is a field-specific teaching theory based
on the fact that mathematics is a subject area, how students can learn mathematics and how
mathematics should be taught (Van den Heuvel-Panhuizen & Wijers, 2005). According to the RME
approach, mathematics has to be close to children and related to situations in daily life. However, the
word "realistic" here does not actually refer to the connection with the real world. This word also
indicates real problem situations that students can visualize in their minds. Originally the name "realistic"
comes from "zichREALISEren”, the German translation of “to imagine". Therefore, the name given to the
RME approach is actually emphasized on people's ability to make things real in their minds (Van den
Heuvel-Panhuizen, 2001). RME has two important rules; math has to be connected with reality and math
is a human is activity (Van den Heuvel-Panhuizen, 1996). As math is accepted as human activity by
Freudenthal, it is invented, not discovered (Van den Heuvel-Panheuizen, 2003). In order to keep things
under control, human beings count, measure, classify and rank them. In other words, social facts and
needs create the need to do math. For example; the need to know which of the two things took up more
space led to the invention of measuring (Van den Heuvel-Panheuizen, 2003).

Freudenthal's most convincing argument is not that in the future all students will be
mathematicians, but that mathematics for the vast majority will be a tool for solving problems in
everyday situations (Koleza, 2000). Therefore, the idea of providing a learnable and accessible
mathematics education, which is why mathematics is not foreign to all students is at the base of the RME
approach (Gravemeijer & Terwel, 2000). In a math course, taking a real-life problem and expressing it
with mathematical symbols for students are mathematization for the RME approach. In other words,
Freudental called the process of reaching a mathematical concept from a real model as mathematization
(Freudenthal, 1968, as cited in Altun, 2008). Mathematization can be examined in two stages as
horizontal and vertical mathematization. Horizontal mathematization is the process of formulating or
visualizing a problem in different ways, exploring relationships, transferring a real-life problem to a
mathematical problem, while vertical mathematization is reaching higher level mathematical concepts,
formulas by working with symbols and establishing relationships between existing mathematical
concepts (Van den Heuvel-Panhuizen, 1996).

When the literature is examined, it has been revealed that the RME approach increases the quality
and success in teaching (Cansiz, 2015; Sevinc & Lesh,2018; Tarim & Kikurt, 2021, Yazici, 2021), provides
learning by discovery (Ozdemir & Uzel, 2011), helps students develop a positive attitude towards
mathematics (Ayvali, 2013; Korkmaz, 2017a; Okuyucu, 2019; Ozdemir, 2019; Sevim, 2019), improves their
thinking skills (Cansiz, 2015; Colak, 2020; Odemis, 2019; Ozdemir & Uzel, 2011) and provides meaningful
and permanent learning by associating them with real life (Cilingir Altiner & Ding¢ Artut, 2017; Colak,
2020; Ersoy, 2013; Fesakis, Karta & Kozas, 2018; Gibney, 2014; K&sece, 2020).

This study was aimed to determine the effectiveness of the RME approach, which is one of the
student and activity-centered approaches, in mathematics teaching. In this direction, it is aimed to
investigate the effectiveness of studies that contain the qualitative dimension on RME in the national
and international literature, in line with the views of the participants.

In the literature review, one meta-thematic analysis was found on GME. This study by Uyaniker
(2021) has included only the theses conducted in Turkey. However, research articles and international
studies have not included. Therefore, due to the lack of sufficient studies including meta-thematic
analysis on RME in the literature, it was decided to conduct the current research in order to contribute
to this field. In line with this main purpose, it was aimed to determine the contribution of RME:

e to the delivery of course,

e to connections with daily life,

e to the attitude towards mathematics and,
e to thinking skills
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METHOD

The studies that included participant views within the scope of the qualitative dimension were examined
and a meta-thematic analysis of these studies was performed. While performing meta-thematic analysis,
the important thing is not to have a large number of data, but to have a sufficient number and to reach
the saturation point of the researcher. In meta-thematic analysis, new themes and codes are created from
the information obtained through document analysis. In other words, meta-thematic analysis can be
explained as a type of analysis that combines the qualitative findings of the studies by creating themes
and codes, based on document/document review, containing a verbal/textual analysis process. More
general and comprehensive results are included in the research with newly obtained themes and codes
(Batdi, 2019).

Studies included in the research

The studies on RME were detected in the databases of the Higher Education Council National
Thesis and Dissertation Center (YOK), Dergipark, ProQuest Dissertations and Theses, Web of Science,
Ebscohost-Eric, Dergipark, Sage Journals Online and, Google Scholar databases. While scanning, the
keywords “RME Applications”, “RME in mathematics education” were used in both Turkish and English.
As a result of the scanning, all studies were examined in accordance with the criteria prepared by the
researcher according to criterion sampling, one of the purposive sampling methods.

Research criteria:

a) studies that included the RME application in the field of mathematics

b) Studies conducted between the years 2012-2022 (last ten years)

¢) Studies that include qualitative participant views

d) Studies published in Turkish or English

Data were collected in accordance with the PRISMA flow chart (See Figure 1) developed by Moher,
Liberati, Tetzlaff, Altman, and Prisma Group (2009).

Literature Search
Databases: the Higher Education Coundil Mational
Thesis and Dissertation Center (YOK), Dergipark,
ProQuest Dissertations and Theses, Web of Science,
Ebscohosi-Eric, Dergipark, Sage Journals Online and,
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Figure1. The Flow Diagram of the Studies in the Process of Inclusion in the Meta-Thematic Analysis
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As given in Figure 1, the flow diagram of the studies included in the meta-thematic
analysis shows that 29 studies out of 146 studies reached from databases were not included in
the analysis due to duplication. The reason is that these studies were downloaded several times
due to being accessed from different databases. Among the remaining 117 studies, 64 were
not included in the analysis due to the fact that their contents did not match the research topic
of the current study, although the unrelated topic titles intersected with the keywords. On the
other hand, 19 of the remaining 72 studies were not included in the analysis as they did not
overlap with the main purpose of the study. Subsequently, 29 of the remaining 57 studies were
not included in the analysis because they did not meet the current study criteria and were not
considered sufficient in terms of scientific quality and content. As a result, it was preferred that
the studies used in the research comply with the inclusion criteria, provide validity and
reliability, and contain solid sources. The number of studies to be used within the scope of
meta-thematic analysis in accordance with the criteria sought was 24 [M.A. Theses (n= 15), PhD
Dissertations (n=3), Articles (n=6)].

Data Collection Tools

The data on the examination of the use of RME applications in mathematics teaching
were obtained by document analysis. Document analysis is one of the data collection methods
that can be explained as a type of analysis that allows to examine and evaluate printed or
electronic (computer-based and Internet-accessible) materials and documents, and to gather
information from the examined documents and make new meanings (Corbin & Strauss, 2008).
The data obtained on RME based on document analysis were analyzed by content analysis
method. Content analysis is a technique used to reach objective, systematic and quantitative
results discussed in the text (Polit & Beck, 2010). Data were analysed through the use of the
Maxqda-11 qualitative data analysis program. The themes that emerged from the analysis
were: contribution to the delivery of course, making connections with daily life, contribution to
the attitude towards mathematics and, contribution to thinking skills.

Validity and Reliability

In this study, the credibility, transferability, dependability and confirmability strategies
suggested by Guba and Lincoln (1994) were applied in order to ensure the credibility of the
results obtained through the analysis of qualitative data. The triangulation technique was used
for the credibility criterion. Triangulation of data sources can be classified in two ways as
method and research review. The use of data obtained through different methods such as
document analysis, observation and interview for confirmation increases the validity and
reliability of the results (Yildirm & Simsek, 2013). In order to fulfill the transferability criterion,
the results of the research were transferred with sufficient details. For the dependability stage,
the creation of themes and codes was provided by two researchers and comparisons were
made mutually. For the stage of confirmability, "direct quotations” of participants obtained
from the studies were included. Each study within the scope of the research was coded as A1,
p.1-T(PhD)3, p.1- T(M.A)1, p.1 (A: Article; 1. Inclusion number; p: page; 1. page number; T(PhD):
Doctoral Thesis; T(M.A.) Master's Thesis) and these codes were used in the analysis and
interpretation stages.

FINDINGS

The themes and codes obtained as a result of the analyzes were presented as models. The first theme
“Contribution to the Delivery of Course” is given in the model in Figure 2.
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Some of the codes created in order to explain the contribution of RME to the delivery of course
can be expressed as "providing teaching with different materials, effective use of time, modelling,
permanence, solidarity, productivity, learning with fun, learning by doing, activity-based, team work,

quiet classroom environment, learning through play, learning with music, ensuring class participation,
visual problems make it easier to understand, providing an environment for discussion, enabling to make

inferences by reasoning, providing exchange of ideas, increasing academic success, ensuring

concentration and, keeping interest in the lesson alive.”
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Figure 2. Contribution of RME on the Delivery of Course

Some direct quotations supporting the codes shown in Figure 2 are given below:
Being together with my friends affected me more. We achieved solidarity together T (M.A) 2, p.65.
Frankly, | loved these activities. And without realizing it, we have learned that subject T(M.A.)10, p.66.

... with this method, | both have a more fun lesson and learn more easily TM.A)15, p.80.

What is taught becomes more permanent and more understandable T (M.A) 5, p.75.
I can say that my grades in mathematics exams have increased thanks to the RME approach we have
used in the lessons. | think my interest in the course and my belief that | will succeed in mathematics

have increased. This allowed me to study mathematics and solve more questions and even be successful.
Because | started to study by enjoying the lesson, and as | succeeded, | studied harder, which inevitably

triggered success... T(PhD)1, p.151.
We exchanged ideas, helped each other and learned by discussing A4, p.35.

...good, fun, fantastic, and different A3, p.59.
When the activity s done, the topics become more understandable. Everyone participates because it's

fun. For example, | was the type of person who slept all the time in math classes. But since we do
activities, | willingly attend classes. For example, there were friends who could not do it in the group, |

always wanted to do it instead of them T(M.A.)8, p.93.
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Using supportive material in the lesson actually prevents the student from being distracted and
motivates the student to the lesson. In addition, since it becomes concrete, it also facilitates the
teaching of the subject T (M.A) 13, p.222.

We learned symmetry while dancing, we imagined tables T(M.A.)6, p.100.We were able to understand
the things that we could not understand with the help of our friends A.2, p.517.

Figure 3 includes the theme of "Making Connections with Daily Life" and the codes under this
theme

Linking mathematics to different

disciplines . ”

Giving real life examples

Turning an environmental event /

into a math problem Turning an environmental event

into a math problem

Using it in shopping (change of

money, discount, etc) Recognizing that math knowledge

/is used in real life

—— e e e

/

Using itwhile doing homework  pking Connections with Daily Life Development of estimation skills

/ \
Using it when calculating hours Using it in measurements

AN

Using it when calculating exam
score

Using it when drawing Using it while playing sudoku

Using it while spending monthly
pocket money

Figure 3. RME’s Making Connections with Daily Life

Some of these codes are "recognizing that math knowledge is used in real life, turning an
environmental event into a math problem, giving real life examples, linking mathematics to different
disciplines, using it in shopping (change of money, discount, etc.), using it while doing homework, using
it when calculating hours, using it when drawing, using it while spending monthly pocket money, using
it while playing Sudoku, using it when calculating exam score, using it in measurements and,
development of estimation skills.” Some direct quotations regarding these codes are given below:

Even our mothers can use math while cooking without realizing it. How much salt or sugar to put
T(M.A)14, p.115.

During our course you're forced to make all the calculations concrete, by thinking up situations from
the everyday world A4, P.12.

Even estimating the air temperature requires knowledge of mathematics T(PhD)3, p.240.

RME is actually learning by doing. It is learning by discovering. ....... Immediately taking students to the
market, making them shop, and then asking them to learn what we are doing here now. The student
will find it himself, experience and interpret the situation himself T(M.A)13,p.222.

Our mothers actually use math even in the kitchen. We were not aware of this before. But now we can
see mathematics in everyday life T(PhD)3, p.217.

Children don't know how to pay rent, electricity bill, other expenses in real life. | think it would be a very
enjoyable homework to examine the bills at home and take notes about the invoice and tax amounts
for them T (M.A) 13, p.62.

Since our teacher gave real-life examples, | combined the concepts more easily in my mind A.6, p.159.
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Math should be real life oriented. If we only study it for the exam, we cannot use or have difficulty in
using it outside. Therefore, if it is real life oriented, our life outside becomes easier T (PhD)3, p.97.

We believe that we could show our students the relationship between mathematics and real-life A.5,
p.311.

we learn better if we start every lesson with problems or examples in daily life. It is even more memorable
because it connects the subject with real life T(M.A)15, p.83

The theme of “Contribution to the Attitude towards Mathematics” that is given in Figure 4
includes positive and negative attitudes.

OOOO

Endearing students to math Recovery from literal and memorization

Being enjoyable O
Providing convenience Making math easier to understand
High concentration Q Q
O Increasing in class participation Being boring to wait for slow Noise
Ensuring persistence leamers
9p Inefficient use of time

Willingness to do homework ‘\ /Helpmg how to overcome the fear of math

Making daily life easier

— & ——0
O / The distraction of students being

Positive Attitudes . .
Negative Attitudes """t

Contribution to the Attitude Towards Mathematic;}(

Developing mathematical
operation skills

Arousing the curiosity of
acquiring new informatitn

Increasing self-confidence/in
math

Taste the happiness of using yéhat O 1 4 Distraction
f - .
oo haveleamenn rea”;/ O O Increasing in math achievement
Being efficient Freedom from prejudice Intra-group conflicts
Contributing to forecasting skills O .
O Providing benefit for everyone Negative group synergy

Finding the lesson entertaining

Figure 4. Contribution of RME on the Attitude towards Mathematics

Some codes taking part in the positive contribution to the attitude toward mathematics are:
“freedom from prejudice, recovery from literal and memorization, high concentration, increasing in math
achievement, making math easier to understand, increasing in class participation, helping how to
overcome the fear of math, ensuring persistence, providing convenience, endearing students to math,
being enjoyable, providing benefit for everyone, being efficient, finding the lesson entertaining,
contributing to forecasting skills, taste the happiness of using what you have learned in real life,
increasing self-confidence in math, arousing the curiosity of acquiring new information, developing
mathematical operation skills, making daily life easier and, willingness to do homework.” Some direct
quotes are given below:

| used to be afraid of making mistakes in math classes. However, this method allowed me to overcome
my fear because it gave us freedom T(M.A)9, p.83.

| used to see the math class as just formulas. However, thanks to this method, my prejudices disappeared
T(MA) 12, p.84.

We liked math lessons more and waited for the lesson to come T(M.A.)4, p.138.

I can even learn math subjects that | think is a difficult subject. These activities destroyed my prejudices.
I like mathematics T(PhD)1, p.147.

Love you so much. Mathematics seems like hide and seek to me. You are solving such a question and
trying to find the answer. It's a fun lesson. Solving questions about math is also very fun T(M.A.)10, p.70.
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We liked the math lesson more, we waited for the lesson to come T (M.A)2, p.65.

I didn't feel like attending math class before. But now the lesson interests me. | can understand math. |
thought | wouldn't understand for the rest of my life because | couldn't understand it beforehand
T(M.A)12, p.86.

As shown in Figure 4, some negative codes such as inefficient use of time, noise, negative group
synergy, the distraction of students being constantly active, being boring to wait for slow learners,

distraction and, intra-group conflicts for math attitude also emerged. Some examples of direct
quotations for these codes are given below:

It was boring to wait for some of our friends because they had a hard time solving problems T(M.A)7,
p. 140.

It gets too loud sometimes, it's distracting T(M.A.)10, p.71.

I think | understood more in previous lessons. As | have already mentioned, there is too much noise in
the class. When someone other than the teacher speaks in the classroom, | cannot concentrate on the
lesson and have difficulty understanding it T(PhD)1, p.141.

I don't like in-group disagreements T(M.A)) 10, p.67.

We cannot take notes in RME applications. When we can't keep a notebook, we don't know what to do

in the exam. Some formulas were remembered while we were doing the activity, but | can't remember
the others because we didn't take notes T(M.A.)8, p.92.

Too much emphasis on the same things makes the lesson boring. That's why | didn't like it T(PhD)2,
p.78.

Figure 5 shows the theme of “Contribution to Thinking Skills” and the codes in this theme. The
codes in this theme were aligned as "developing a different perspective, creative thinking, enabling
discovery, gaining connection and association skills, abstract thinking, ability to express freely, providing
a blend of ideas, gaining a different point of view, gaining problem solving skills, organizing problems
of daily life situations, turning something into a mathematical problem, exchanging ideas, supporting

concrete thinking, making it easier to imagine 3d objects, contribution to reasoning skills, contribution
to inference and, gaining the ability to think independently.”
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Figure 5. Contribution of RME on Thinking Skills
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Some direct quotations related to these codes given in Figure 5 are below:

| think the contribution of creative thinking to the use of mathematics is great. In fact, we can say that
mathematics and creative thinking are intertwined and inseparable T(PhD)1, p.158.

It is very useful and develops us both in terms of creative thinking and mathematics T(M.A) 15, p.82.

How the problem is solved gains importance in new activities. Our communication increased while we
were solving real problems T (M.A) 11, p.67.

Even my friends, who had never wanted to speak in classes before, realized that their opinions were
valued and they did not hesitate to express themselves. In this way, | can say that we are more social in
the classroom and in mathematics lessons and even outside the classroom T(PhD)1, p.146.

I think it's thinking centered. In our education system, the teacher shows something. We try to memorize
it blindly. However, | think that the courses that include the GMA approach make us think T(M.A.)7, p.76.

CONCLUSION AND SUGGESTIONS

When the documents of 24 studies reached within the scope of meta-thematic analysis were examined,
many codes were found for the positive contributions of RME to the delivery of the course, facilitating
learning by connecting with daily life, individual development, attitude towards mathematics and
thinking skills. In this context, it is possible to say that RME contributes positively to students and
teachers. In the literature, there are studies stating that the RME approach has a positive effect on
students' success compared to traditional methods (i.e., Altaylar & Kazak, 2021; Aydin Unal, 2008; Fhyn,
2008; Tarim & Kukdrt, 2021; Uskun Aytekin, Cil & Kuzu, 2021; Webb, Van Der Kooji & Geist, 2011). Within
the scope of the current study, it is clear that the use of the relevant approach in different subjects of
math and at education levels affects success positively and ensures that the learning environment is
productive. In this context, it has been revealed that in the learning environment, RME has developed
the ability to work with the group and, in accordance with this, has increased the in-class cohesion and
developed the feelings of cooperation and solidarity within the group. Similiar findings in some studies
in the literature (i.e., Uskun Aytekin et al.,2021; Zulkardi, 2002) supports the results of the current
research.

Within the scope of this study, it was revealed positive contributions of RME to the delivery of
course. During this process, the activities implemented in the context of the relevant approach provided
the students with the opportunity to participate actively in accordance with the principle of learning by
doing and provided the learned subject to be more understandable and more permanent. In addition,
it has been revealed that the use of supportive materials in the lesson prevents the distraction of the
students and motivates them to the lesson. It is also among the observed findings that students learn
by enjoying the lesson both in group work with their friends and individually in the lesson environment
where they are active. These results show consistency with the results of the studies conducted by Aydin
Unal, 2008; Ozdemir and Uzel, 2018; Wubbels, Korthagen and Broekman, 1997.

When the contributions of RME to connecting with daily life were examined, it was observed that
the students generally enjoyed this approach. It is clear from the findings that the more real life oriented
math is, the easier it is for students to adapt math to their outside lives. In this regard, real life problems
given in the activities attracted more attention of the students and made them feel as if they were their
own problems. In addition, it is obvious that RME contributes to the development of students' problem
solving skills and to develop their own different solutions (Altayl, 2012; Kurt & Dogan, 2019; Kosece,
2020; Pinar, 2019). On the other hand, it has been revealed that the students' awareness of solving the
problems they may encounter in real life such as shopping payments, rent, electricity bills and other
expenses or the amount of ingredients used in cooking has increased.

When the contributions of the RME approach to the math attitude were examined, it was revealed
that students generally enjoyed the practices of this approach. The results of the research included in
the analysis showed that the students developed a positive attitude towards math and thus they
participated in the lesson more actively due to the fact that they have destroyed their prejudices against
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math. While they saw mathematics as a boring lesson that they had to memorize formulas, could not
put into practice because they could not concretize what they learned, and were afraid of making
mistakes, it has now been revealed that their attitudes have changed in a positive way. In addition, it is
also clear from the findings that RME arouses students' curiosity and makes the subject more interesting.
On the other hand, it can be inferred from the studies that the limitations of RME can be eliminated by
supporting the content with appropriate materials and activities in order to ensure learning by doing,
planning the use of time well, preventing the distraction of the students who are constantly active
(Bildircin, 2012; Cansiz, 2015; Celik, 2016; Demir, 2017; ince, 2019; Korkmaz, 2017b).

It has been revealed that RME contributes positively to many thinking activities such as creative
thinking, expressing oneself freely, supporting concrete thinking, gaining independent thinking skills,
and exchanging ideas. Especially creative thinking and RME have been discussed together. In this vein,
[smunandar, Gunadi, Taufan, Mulyana and Runisah (2020) concluded that learning using the RME
approach was effective enough to develop students' creative thinking. On the other hand, the results
revealed that valuing students' ideas in math lessons increased their self-confidence and participation
in the lesson, and they did not hesitate to express themselves and try to produce ideas in the lesson.

In conclusion, it is suggested that teachers use this approach in math education within the
framework of appropriate subjects, since it is one of the approaches that are both suitable for the
program and student-centered. It is also suggested that this approach, which allows students to have
fun in the lessons, to associate what they have learned with daily life, and to participate effectively,
should be applied more widely.
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Ozet

Bu calisma, matematik Ggretiminde kullanidan Gercekgi Matematik Egitiminin
(GME) etkililigini belirlemek amaciyla yapumustir. Bu amagla GME kullanimina
iliskin katiimcu gértslerinin yer aldigt calismalar, PRISMA akis semastna uygun
olarak ve arastirmact tarafindan belirlenen dahil edilme kriterleri dogrultusunda
incelenmistir. Bu kriterler “matematik alaninda RME uygulamasint iceren E-Uluslararast
calismalar, 2012-2022 yillar arasinda yapilan galt;malar (son on yil), nitel katiimct Egitim Arastirmalart
gértslerini iceren arastirmalar ve Tiirkce veya Ingilizce yayinlanmis ¢alismalar”
seklinde belirlenmistir. Ulasitlan toplam 146 c¢alisma bu kriterlere gére
degerlendirilmis ve kalan 24 ¢alisma meta-tematik analize dahil edilmistir. GME
kullanimunin incelenmesine iliskin veriler dokiiman analizi ile elde edilmis ve
Maxqda- 11 nitel veri analiz programt kullanilarak icerik analizi ile analiz edilmistir.
Analiz sonucunda dersin islenmesine katki, giinliik yasamla baglantt kurma,
matematige yénelik tutuma katk: ve dlisiinme becerilerine katkt temalart ortaya
ctkmustir. Bu temalar ve kodlar ayri ayrt yorumlanmustur. Ayrica ilgili tema ve
kodlarin sunumunu desteklemek icin kaynaklardan dogrudan alintilara yer Arastirma Makalesi 206

verilmistir. Analiz sonuglari, GME'nin matematik dgretimine bir¢cok yénden olumlu -
katkt sagladigint ve 6grenme ortaminda verimliligi arturdigint ortaya ¢tkarmustur.
Derste destekleyici materyallerin kullaniminin 6grencilerin dikkatlerinin dagumasin
6nledigi ve derse motive ettigi ortaya cikmustir. Ogrencilerin gerek arkadaslariyla
grup calismalarinda gerekse bireysel olarak aktif olduklart ders ortaminda dersten
keyif alarak 6grendikleri, 6grencilerin fikirlerine deger vermenin 6zgiivenlerini ve
derse kattlimlarint artirdigini, derste kendilerini ifade etmekten ve fikir liretmekten
cekinmediklerini ortaya koymustur. GME'nin matematik tutumuna olumsuz katkist
ise zamantn verimsiz kullanumi, griiltd, negatif grup sinerjisi ve grup ici catismalar
gibi kodlarla ortaya ¢cikmstir. Freudenthal'in séylemindeki "herkes icin matematik"
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Genisletilmis Ozet

Problem: Gercek¢i Matematik Egitimi (RME), Hollandali matematik egitimcisi Hans Freudenthal
tarafindan kurulan ve matematik 6gretimi ve 6greniminde ihtiya¢ duyulan yenilik hareketini
gerceklestirmek icin Freudenthal Enstitlisu tarafindan gelistirilen bir matematik 6gretim yaklasimi ve ayni
zamanda matematik alanina 6zgl bir egitim teorisidir (Van den Heuvel-Panhuizen, 1996). GME,
matematigin bir konu alani oldugu, 6grencilerin matematigi nasil dgrenebilecekleri ve matematigin nasil
ogretilmesi gerektigi Gizerine kurulu alana 6zgu bir 6gretim kuramidir (Van den Heuvel-Panhuizen &
Wijers, 2005).

Freudenthal'in matematikle ilgili savi gelecekte tim o&grencilerin matematikgi olacagdi Uzerine
degil, matematigin blylk cogunluk igin giinlik hayatlarindaki problemleri ¢cozmek icin bir arac olacagi
Uzerinedir (Koleza, 2000). Bu nedenle GME yaklagiminin temelinde &grenilebilir ve erisilebilir bir
matematik egitimi saglama fikri yatmaktadir (Gravemeijer & Terwel, 2000). Matematik dersinde gercek
hayattan bir problemin alinmasi ve bunun égrenciler icin matematiksel sembollerle ifade edilmesi, GME
yaklasimi icin matematiklestirmedir. Diger bir deyisle Freudental, gercek bir modelden matematiksel bir
kavrama ulasma slrecini matematiklestirme olarak adlandirmistir (Freudenthal, 1968, aktaran Altun,
2008).

Alanyazin incelendiginde GME yaklagiminin 6gretimde kaliteyi ve basariyr artirdigi (Cansiz, 2015;
Sevinc & Lesh,2018; Tarim & Kukirt, 2021), kesfederek 6grenme sagladigi (Ozdemir & Uzel,2011),
ogrencilerin matematige karsi olumlu tutum gelistirmelerine yardimci oldugu (Korkmaz, 2017a; Okuyucu,
2019; Ozdemir, 2019; Sevim, 2019), disiinme becerilerini gelistirdigi (Cansiz, 2015; Cilingir, 2015; Colak,
2020; Odemis, 2019; Ozdemir & Uzel, 2011) ve gercek hayatla iliskilendirerek anlamli ve kalici 6grenme
sagladigi (Cilingir Altiner & Ding Artut, 2017; Colak, 2020; Gibney, 2014; Kdsece, 2020) ortaya ¢ikariimistir.

Bu calisma, 6grenci ve etkinlik merkezli yaklasimlardan biri olan GME yaklagiminin matematik
ogretimindeki etkililigini belirlemek amaciyla yapilmistir. Bu dogrultuda ulusal ve uluslararasi alanyazinda
GME'ye iliskin nitel boyutu iceren calismalarin etkinliginin katihmci gorisleri dogrultusunda arastiriimasi
amaclanmistir.

Alanyazin taramasinda, GME ile ilgili yapilan bir meta-tematik analiz calismasina rastlanmistir.
Ancak Uyaniker (2021) tarafindan yapilan bu calismada sadece Tirkiye'de yapilmis tezlerin analizi ele
alinmis; makaleler ve uluslararasi ¢alismalar dahil edilmemistir. Alanyazinda GME ile ilgili meta-tematik
analiz iceren yeterli calisma bulunmamasi nedeniyle makaleler ve uluslararasi calismalari da kapsayan
daha detayli bir analizle alana katki saglamak amaclanmis ve mevcut arastirmanin yirittlmesine karar
verilmistir. Bu dogrultuda, GME'nin:

 dersin islenisine,

 glnluk yasamla baglantisina,

« matematige yonelik tutuma ve,

« distinme becerilerine katkisinin ortaya cikariimasi amaglanmustir.

Yontem: Nitel boyut kapsaminda katilimc goriglerine yer verilen arastirmalar incelenmis ve bu
calismalarin meta-tematik analizi yapilmistir. Meta-tematik analizde dokiiman analizi yoluyla elde edilen
bilgilerden yeni temalar ve kodlar olusturulur (Batdi, 2019).

Ulusal Tez Merkezi (YOK), Dergipark, ProQuest Dissertations and Theses, Web of Science,
Ebscohost-Eric, Dergipark, Sage Journals Online ve Google Scholar veritabanlarindan GME ile ilgili
calismalar taranmistir. Tarama yapilirken hem Tirkce hem de ingilizce olarak "GME Uygulamalari”,
"matematik egitiminde GME" anahtar kelimeleri kullaniimistir. Tarama sonucunda amacli 6rnekleme
yontemlerinden 6l¢lit drneklemeye gbre arastirmaci tarafindan hazirlanan lgltlere gére tim calismalar
incelenmistir.

Arastirma Olctitleri:

a
b
C
d

~

Matematik alaninda RME uygulamasini iceren calismalar
2012-2022 yillari arasinda yapilan ¢alismalar (son on yil)
Nitel katilimci goruslerini iceren galismalar

Tirkce veya ingilizce yayinlanmig calismalar

—_ =
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Bu olcutler kapsaminda ulasilan toplam 146 calisma incelenmis ve Prisma Akis Semasi'nda (Bkz.
Sekil 1) gosterildigi gibi eleme kriterleri sonucu 24 calisma analize dahil edilmistir. Veriler dokiiman
analiziyle elde edilmis ve icerik analizi ydntemiyle Maxqgda-11 nitel veri analiz programi kullanilarak analiz
edilmistir. Calismanin gecerlik ve givenirliginde Guba ve Lincoln’lin (1994) inandiricilik, aktarilabilirlik,
glvenirlik ve onaylanabilirlik stratejileri uygulanmistir.

Sonuclar: Analiz sonucunda GME'nin; Dersin Islenmesine Katkisi, Gunlik Yasamla Baglanti Kurmaya
Katkisi, Matematige Yonelik Tutuma Katkisi ve Disinme Becerilerine Katkisi temalari ortaya ¢ikmistir.

"Dersin Islenmesine Katkisi” temasi altinda: “farkli materyalle ders islemeyi saglamasi, etkili
zaman kullanimi, modelleme, kalicilik, dayanisma, yardimlasma, verimlilik, eglenerek 6grenme, grup
calismasi, sessiz sinif ortami, oyunla 6grenme, mizik esliginde 6grenme, derse katilimi saglama, gorsel
problemlerin anlamayi kolaylastirmasi, tartisma ortami sunmasi, akil yiriterek ¢ikarimda bulunmayi
saglamasi,fikir aligverisini saglamasi, akademik basariyi artirmasi, konsantrasyonu saglamasi ve derse
olan ilgiyi canli tutmasi” kodlari yer almistir.

“Glinliikk Yasamla Baglanti Kurmaya Katkisi” temasi altinda yer alan kodlar sunlardir:
“matematik bilgisinin gercek hayatta kullanildigini fark etme, cevresel bir olayl matematik problemine
donlstlirme, gergek hayattan ornekler verme, matematigi farkh disiplinlerle iliskilendirme, aligveriste
kullanma (para bozdurma, indirim vb.), 6dev yaparken kullanma, saat hesabi yaparken kullanma, ¢izim
yaparken kullanma, aylik harclk harcarken kullanma, sudoku oynarken kullanma, sinav puani hesaplamak
icin kullanma.”

“Matematige Yonelik Tutuma Katkisi” temasinda olumlu ve olumsuz katkilari olmak Gzere iki
kategori olusturulmustur. Olumlu katkilari altinda “6nyargilardan arinma, ezberden kurtulma, yiksek
konsantrasyon, matematik basarisini artirma, matematigi daha kolay anlasilir kilma, derse katilimi
artirma, matematik korkusunu yenmeye yardimci olma, kolaylik saglama, &grencilere matematigi
sevdirme , eglenceli olma, herkese fayda saglama, verimli olma, dersi eglenceli bulma, tahmin etme
becerisine katki saglama, 6grendiklerini gergek hayatta kullanmanin mutlulugunu tatma, matematige
Ozglveni artirma, yeni bilgiler edinme meraki uyandirma, matematiksel islem becerilerini gelistirme,
glnlik hayati kolaylastirma ve 6dev yapmaya istekli olma“kodlari yer almistir. Olumsuz katkilari altinda
ise “zamani etkisiz kullanma, guriltl, negatif grup sinerjisi 6grencilerin sirekli aktif olmasinin dikkat
dagitmasi, yavas 6grenenleri beklemenin sikict olmasi, dikkat dagilmasi ve grup ici anlagsmazliklar” kodlari
yer almistir.

“Disiinme Becerilerine Katkisi” temasi “farkli bakis acisi gelistirme, yaratict disinme,
kesfetmeyi saglama, baglanti kurma ve iliskilendirme becerisi kazanma, soyut diisinme, 6zglrce ifade
etme, fikirleri harmanlama, farkli bakis agisi kazanma, problem ¢dzme becerisi kazanma, glnlik yasam
durumlarina ait problemleri organize etme, bir seyi matematik problemine donustlrme, fikir aligverisinde
bulunma, somut disiinmeyi destekleme, 3 boyutlu nesneleri hayal etmeyi kolaylastirma, muhakeme
becerilerine katki, ¢cikarim yapma ve bagimsiz diistinme becerisi kazanma” kodlarindan olusmustur.

Oneriler: Meta-tematik analiz kapsaminda ulasilan 24 calismanin dokiimanlari incelendiginde GME'nin
dersin islenmesine olumlu katkilari, giinlik hayatla bag kurarak 6grenmeyi kolaylastirmasi, bireysel
gelisime katkisi, matematige yonelik tutuma katkisi ve disinme becerilerine katkisi ortaya ¢ikmistir. Bu
baglamda GME'nin 6grenci ve 6gretmenlere olumlu yonde katki sagladigini sdylemek mumkinddr.
Alanyazinda GME yaklasiminin geleneksel yontemlere gore 6grenci basarisi lizerinde olumlu etkisi
oldugunu belirten calismalar bulunmaktadir (6rn., Altaylar & Kazak, 2021; Aydin Unal, 2008; Fhyn, 2008;
Tarim & Kukuirt, 2021; Uskun Aytekin, Cil & Kuzu, 2021; Webb, Van Der Kooji & Geist, 2011). Mevcut
cahsma kapsaminda ilgili yaklasimin matematigin farkli konularinda ve egitim kademelerinde
kullanilmasinin basariyr olumlu yénde etkiledigi ve 6grenme ortaminda verimliligi sagladigi agiktir. Bu
baglamda GME'nin 6grenme ortaminda grupla calisma becerisini gelistirdigi ve buna uygun olarak sinif
ici kaynasmayi arttirdidi, grup ici isbirligi ve dayanisma duygularini gelistirdigi ortaya cikmistir.
Alanyazindaki bazi arastirmalarda (Uskun Aytekin vd.2021; Zulkardi, 2002) benzer bulgular mevcut
arastirma sonuglarini desteklemektedir.

Bu calisma kapsaminda GME'nin dersin islenmesine olumlu katkilari ortaya konulmustur. Derste
destekleyici materyallerin kullaniminin 6grencilerin dikkatlerinin dagilmasini 6nledigi ve derse motive
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ettigi ortaya cikmistir. Matematik ne kadar gercek hayata yonelik olursa, 6grencilerin matematigi dis
yasamlarina uyarlamalari o kadar kolay olmaktadir. Bu baglamda etkinliklerde verilen gercek yasam
problemleri 6grencilerin daha ¢ok ilgisini cekmis ve kendi problemleriymis gibi hissetmelerini saglamistir.
Ogrencilerin  formdilleri ezberlemek zorunda kaldiklar, &grendiklerini somutlastiramadiklari icin
matematigi sikici bir ders olarak gorirken, artik tutumlarinin olumlu yonde degistigi ortaya ¢ikmustir.
Ayrica GME'nin 6grencilerde merak uyandirdigi ve konuyu daha ilgi cekici hale getirdigi de bulgulardan
anlasilmaktadir. GME'nin yaratici diisinme, kendini 6zgtirce ifade etme, somut diisiinmeyi destekleme,
bagimsiz distinme becerisi kazanma, fikir alisverisinde bulunma gibi bircok distinme etkinligine olumlu
katki sagladigi ortaya ¢ikmistir. Ozellikle yaratici diisinme ve RME birlikte ele alinmaktadir. Ote yandan,
sonuclar matematik derslerinde 6grencilerin fikirlerine deger vermenin Ozglvenlerini ve derse
katihmlarini artirdigini, derste kendilerini ifade etmekten ve fikir Uretmekten cekinmediklerini ortaya
koymustur.

Sonug olarak, bu yaklasimin hem programa uygun hem de 6grenci merkezli yaklasimlardan biri
olmasi nedeniyle 6gretmenlerin matematik egitiminde uygun konular cergevesinde kullanmalari
dnerilmektedir. Ogrencilerin derslerde eglenmelerini, 6grendiklerini giinliik hayatla iligkilendirmelerini ve
etkin katilimlarini saglayan bu yaklasimin daha yaygin olarak uygulanmasi énerilmektedir.
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