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Abstract

Examining the research on mathematics education of multicultural students in Turkey and
identifying weak points can be a guide for better educational practices. The purpose of this
study was to review previous studies on the mathematics education of students from
different cultures in Turkey and to identify trends in those studies. The research was
conducted using the document analysis method. The research data was collected from 36
studies that were found after scans in the Google Scholar and CoHE Thesis Center. Content
analysis was used for analyzing the acquired data. The results show that 2022 included the
most research on the topic, with secondary school students preferred as research
participants in the greatest numbers. Additionally, it has been found that there were
significantly more studies out there that purpose to describe the topic. On the other hand,
it was determined that the most focused topic in the studies was the challenges in teaching
and learning mathematics. It is recommended that more research be conducted on the
mathematics education of primary school students from different cultures in Turkey.
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1. Introduction

Migration movements can bring people from different cultural characteristics into a country.
Turkey is one of the countries where migration movements occur and where people from different
cultures live. Many immigrants from other countries reside in Turkey for a variety of reasons,
including business, education, and politics. The latest count places the total number of immigrants
in Turkey at 4,893,752 (Gog idaresi Baskanligi, 2023). Additionally, due to the size of Turkey,
regional and provincial cultural differences can be observed. The existence of students with
different cultures in the country also necessitates meeting the educational needs of these students.
Mathematics is one of the areas that students from different cultural backgrounds should be
educated.

Tobe (2023) argues that mathematics is a fundamental subject that is a building block for
many disciplines, including science, technology, engineering, and finance. According to Kusnandar
and Yusuf (2023), whether people are conscious of it or not, every action they take involves
mathematics. Additionally, Onoshakpokaiye (2023) asserts that no one can live without
mathematics because it is useful to all facets of daily life. Every citizen of the nation needs to
receive the best education possible in mathematics, a subject that is crucial to our lives.

On the other hand, studies point out that students' linguistic and cultural traits may have an
impact on their mathematical achievement (Cui et al., 2022; Eddy & Easton-Brooks, 2011; Sam,
2003). Although mathematics is known as a universal language, many linguistic and cultural
elements can be effective in the learning and teaching of mathematics. Therefore, it is important
to take note of the opportunities for students from various cultural backgrounds to learn
mathematics in various nations. In this situation, for students from different cultures to learn
mathematics better and be more successful in mathematics, it is necessary to take steps to
improve the educational practices of these students.

It is noteworthy that many studies focusing on mathematics education of students from
different cultures are carried out in Turkey (Aga¢ & Oztirk, 2022; Agag, 2023; Arisoy et al., 2022;
Aydin & Celik, 2017; Bahadir, 2021; Bastug, 2022; Bolat, 2021; Corlu, 2006, 2013; Cabuk Aksop et
al., 2021; Cakir et al., 2022; Cakmak, 2019; Ciftci, 2021; Dagli & Yiksel, 2022; Gires, 2019; Girgah
Ogul & Telli, 2023; GUveng, 2020; Giveng & Altun Yal¢in, 2020; Hismiogullari, & Yilmaz, 2021; inci
Kuzu & Aljadaan, 2021; Karaca & Demirbilek, 2022; Karsli-Calamak et al., 2020, 20223, 2022b;
Kaya & Ok, 2021; Mavi, 2022; Mentes & Akman, 2022; Obay & Celik, 2021; T. Ozcan, 2015; O.
Ozcan, 2022, Ozdemir et al., 2023; Uludiz & Calik, 2022; Valencia Mazzanti & Karsli-Calamak,
2022; Yilmaz et al., 2021; Yolcu, 2021; Yolcu & Dogan, 2022). It can be done to draw inferences
about the topic in Turkey by analyzing these studies in terms of various variables and identifying
their tendencies. These inferences can shed light on the conduct of studies on deficiencies or weak
points in research. For example, examining which groups the studies were carried out on, what
objectives they had more, and which subjects were mostly conducted can be a guide for future
research.

It is seen that there are synthesis studies examining the research on the education of
students from different cultures in the literature. For instance, Khalfaoui et al. (2021) reviewed
studies to learn more about the structural and pedagogical factors that promote a positive learning
environment in multicultural early childhood education settings. Parkhouse et al. (2019) examined
the studies examining the professional development of teachers for the education of culturally
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diverse students. Additionally, Uzunboylu and Altay (2021) examined multicultural education
research in the world, while Ginay & Aydin (2015) and Demirdag & Unli-Kaynakgi (2019) examined
multicultural education research in Turkey. On the other hand, Abdulrahim & Orosco (2020)
synthesized research on culture-sensitive mathematics teaching at the K-12 level in the United
States. Flavin & Hwang (2022) examined research on factors affecting the mathematics
achievement of multicultural students in South Korea. These studies have generally shed light on
the subject's areas of greatest attention and neglect.

While it is seen in the literature that there are synthesis studies examining the research on
mathematics education of students with cultural diversity in different countries, there is no study in
Turkey that examines the research on mathematics education of students from different cultures
and reveals their tendencies. This study purposes to review previous studies on the mathematics
education of students from different cultures in Turkey and to identify trends in those studies. The
study is important because it is believed to help researchers, educators, policymakers, and
decision-makers improve practices for teaching mathematics to students from diverse cultural
backgrounds. The research attempted to address the following questions:

1) What is the distribution of the studies' publication years?

2) What is the distribution of the type of participants in the studies?
3) What is the distribution of the studies' purpose?

4) What is the distribution of the studies' topic?

2. Research Methodology

A qualitative research methodology was adopted and a document review method was used
in this study due to the review of earlier studies on the mathematics education of students from
different cultures in Turkey. Qualitative research is a process of developing field-specific
explanations or theories in which the meanings created by individuals are examined (Ozden ve
Saban, 2019). The document review method means obtaining, reviewing, querying, and analyzing
the various documents that are considered primary or secondary sources that make up the data set
of the research (Ozkan, 2021).

2.1. Data Collection

The study's data was collected using criterion sampling as its foundation. The Google Scholar
database, which includes publications in the database such as Web of Science, Tr index, and the
Databases of National Thesis Center of the Council of Higher Education, where Turkish
postgraduate theses are collected, was used to gather the data. The two databases chosen for

” o\

collecting the data were scanned using the keywords “multicultural”, “culture”, “cultural diversity”,
“culturally responsive”, *math”, "mathematics”, “education”, “instruction”, “teaching”, "learning",
"course", and “lesson”. Additionally, Turkish substitutes of the keywords listed in the scans were
used. The titles, abstracts, and full texts of the studies were carefully examined during the scans.
Also examined were the studies that make reference to the research listed in the Google Scholar
database searches. The last scans for data collection were carried out in July 2023. It was checked
whether all the publications reached during the data collection process complied with the

determined criteria. The criteria for the study are:
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1) The study must be in the context of Turkey
2) Study should be related to math education of multicultural students

3) The study must be a peer-reviewed journal article or graduate thesis (Doctoral dissertation
or master's thesis)

4) The study must not have been produced from another publication.

5) Studies that didn't fit into the criteria were removed from the research after the controls.
Figure 1 provides details on the studies' exclusion procedures.

As a result of
being a
different type
of
publication,
research was

The study
was excluded The research
because it included in
was derived document
on earlier review

The research
reached on the

subject in the
scans
=44 research =36

excluded

=6 =2

Figure 1. Informational diagram on research exclusions.

As can be seen in Figure 1, 44 studies on the subject and concerning Turkey were discovered
by the scans. They are excluded because two of these studies were created from publications using
the same data, and six of these studies are not articles or graduate theses. As a result, the
document review covered 36 research. One doctoral thesis, eight master's theses, and 27 articles
make up the publications that were looked at for the research.

2.2. Data Analysis

To achieve the purpose of the research, the analysis of the collected data was carried out
with content analysis. A text or set of texts can be examined for specific words or concepts using
content analysis (BUyUkoztirk et al., 2020). For the coding made during the content analysis
process, a "Classification Table of Studies on Mathematics Education of Multicultural Students"
was created in the electronic environment. There is descriptive information about the studies
(publication tag, participant type, purpose, and topic) in this classification table. The classification
table-based coding was repeated on different days for reliability purposes, and it turned out that
the coding results were the same on each occasion. The coding was done through a word
processing program. The steps in the research process are presented in detail for validity.
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3. Results

3.1. Distribution of Research on Mathematics Education of Multicultural Students by
Publication Year

Figure 2 presents the analysis's conclusions regarding the distribution of the studies' publication
years.

14
14

12
10

10

3
2
1 1 1 1 I
2006 2013 2015 2017 2019 2020 2021 2022 2023

Publication Year
Figure 2. The studies' publication years.

According to Figure 2, studies on mathematics education of students from different cultures
in Turkey were published between 2006 and 2023. The most research on the topic was published in
2022 (f=14). This was followed by 2021 (f=10), 2023 (f=3), 2020 (f=3), and 2019 (f=2), respectively.
Additionally, a study on the topic was released in 2006 (f=1), 2013 (f=1), 2015 (f=1), and 2017 (f=1).

3.2. Distribution of Research on Mathematics Education of Multicultural Students by
Participant Type

Figure 3 suggests the results of the analysis done for the distribution of the participant type
of the studies on the topic.
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Figure 3. Type of participants in the studies

When Figure 3 is examined, it is seen that there are participants who are appurtenant in every
education level from pre-school to higher education in the studies on mathematics education of
students from different cultures in Turkey. It is seen that the highest number of participants in the
topic are middle school students. This is followed by mathematics teachers (f=4), primary school
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teachers (f=3), pre-school and primary school teachers (f=3), middle school students and
mathematics teacher (f=3), and teacher candidates (f=2) respectively. The least common
participant types in the studies are primary school student (f=1), high school student and
mathematics teacher (f=1), middle school and high school student and mathematics teacher (f=1),
teacher candidate and teacher (f=1), pre-school teacher (f=1), primary school and mathematics
teacher (f=1), and student, family and teacher (f=1). Additionally, no participants were included in 5
studies.

3.3. Distribution of Research on Mathematics Education of Multicultural Students by Purpose

The findings of the analysis performed for the purpose of distribution of the studies on the
topic are depicted in Figure 4.

Making a description about the subject ' 28

To reveal the effects of practices on variables ' 4

To reveal the relationships between the variables | 1
and to make a description.

Scale adaptation ' 1

Designing and developing on the topic | 1

Purpose of the research

Construct a dictionary | 1

Figure 4. The study's purpose

As seen in Figure 4, the research on the mathematics education of students from various
cultures in Turkey mostly aims to describe the topic. The revelation of the practices' effects on the
variables followed this objective. Furthermore, the least research objectives were found to be to
reveal the relationships between the variables and to make a description (f=1), Scale adaptation
(f=1), designing and developing on the topic (f=1), and constructing a dictionary (f=1).

3.4. Distribution of Research on Mathematics Education of Multicultural Students by Topic

The findings of the analyzes made for the distribution of the research on mathematics
education of students from different cultures in Turkey according to their topic are given in Figure

5.
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Figure 5. The study’s topic
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Figure 5 shows that in studies on the mathematics education of students from different
cultures in Turkey, the challenges in teaching and learning mathematics (f=7) received the most
focus. The topics inclusive mathematics education (f=2), family assist for children's mathematics
learning (f=2), and STEM education (f=2) came after this. The least focused topics are STEM
activities and social adaptation (f=1), STEM activities and belonging and attitudes of school (f=1),
engineering design-based STEM activities and sense of school belonging (f=1), mathematics
education in multicultural classrooms (f=1), mathematics, culture, and language (f=1), mathematics
learning and linguistic diversity (f=1), opportunities to teach for diversity and reflect on practice
(f=1), ethnomathematics approach in mathematics education (f=1), the factors affecting the
academic achievement of mathematics course (f=1), cultural intelligence (f=1) glossary of
mathematics terms (f=1), problem solving and problem posing skills in mathematics (f=1),
mathematics learning process (f=1), mathematical thoughts (f=1), dynamic nature of mathematics
(f=1), mathematical enculturation (f=1), games used in education in terms of culture, education,
and association (f=1), culture and mathematics in mathematics courses (f=1), mathematical
modeling processes (f=1), mathematical and communicative discourse (f=1), mathematics learning
opportunities (f=1), cultural spaces of mathematics education (f=1), and equitable mathematics
instruction (f=1).

4. Discussion

First, the publication year variable is stressed in the study, which examines research on the
mathematics education of students from various cultures in Turkey and attempts to reveal their
tendencies in this research. According to the findings, most research on the topic was published in
2022. This year was followed by 2021, 2023, 2020, and 2019, respectively. As we approach the past
to the present, it is understood that there has been a significant increase in the number of studies
on mathematics education of students from different cultures in Turkey. Research syntheses on
multicultural education in Turkey also support these findings, showing that there is an increasing
trend in the number of studies toward more recent history (GUnay & Aydin, 2015; Demirdag &
Unlu-Kaynakgl, 2019). The findings can be attributed to the rise in immigration to Turkey in recent
years from various nations. The Turkish Statistical Institute reports that 242,496 foreigners entered
Turkey from abroad in 2020, 615,095 foreigners in 2021, and 399,643 foreigners in 2022
(TURKSTAT, 2023abc). As can be seen, the findings of this study support Turkey's international
migration statistics. It can be said that the number of studies on the education of people from
different cultures has increased along with the rate of migration.

The type of the participant is yet another variable the study involves in the account. Studies
on the mathematics education of students from various cultures in Turkey revealed that middle
school students were the most popular participant type. Students were favored as the most
participatory type in the synthesis study by Ginay & Aydin (2015), which examined multicultural
education research in Turkey. It can be said that researchers want to benefit from the knowledge
and experience of middle school students on the topic. Additionally, it is understood that
multicultural mathematics education studies mostly focus on the second level of elementary
education. The fact that there are fewer studies on the first stage of primary education suggests
that it may be due to the fact that more importance is given to language acquisition in the first
stage.
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The study's purpose is another variable that is being examined. It has been found in studies
on mathematics education of students from various cultures in Turkey that the most goal is to
describe the topic. Descriptive research makes a description of a situation, phenomenon, or event
rather than analyzing the impact of an intervention (Bickman & Rog, 2009; Boudah, 2019; Johnson
& Christensen, 2012). It can be said that researchers want to learn about various aspects of the
subject by describing the subject.

Finally, the focus was placed on the studies' topic. It is understood that the challenges in
teaching and learning mathematics are the most focus of studies on the mathematics education of
students from different cultures in Turkey. It can be said that researchers examine the difficulties
in the process of learning and teaching mathematics in order to contribute to the improvement of
the education of students from different cultures. It can be said that researchers think that their
research will help educational practices. It can be said that educational practices can be reviewed
and organized with the implications of such studies.

5. Conclusion

This study looked at studies on the mathematics education of students from various cultures
in Turkey and attempted to identify trends in those studies. The study is limited to studies that
were accessed through searches made in databases with specified keywords and that met the
inclusion criteria. It has been revealed that there has been a significant increase in the number of
research on the topic, especially in recent years, from the past to the present. It has been
concluded that the type of participant that is given the most importance and emphasized in studies
on the subject is middle school students. It has been seen that the majority of the studies aimed at
describing the topic. Finally, it has come to light that the studies focus mostly on the difficulties
associated with teaching and learning mathematics.

It is hoped that this study, which tries to reveal the trends of these researches by examining
the research on mathematics education of students from different cultures in Turkey, will
contribute to the literature as it reveals important information. On the other hand, it is
recommended that more research be conducted on the mathematics education of primary school
students from different cultures in Turkey since the primary school level is a basic and important
level. Also, more research can be done with different purposes besides description. More research
can be done on current issues related to the mathematics education of students from different
cultures in Turkey.
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