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ABSTRACT

DEVELOPING PRE-SERVICE MATHEMATICS TEACHERS’
UNDERSTANDING OF TEACHING MATHEMATICS FOR SOCIAL JUSTICE

CINAR BENT, Gonca
Ph.D., The Department of Educational Sciences, Curriculum and Instruction

Supervisor: Prof. Dr. Hanife AKAR

March 2024, 207 pages

The purpose of the study was to examine and develop pre-service elementary
mathematics teachers’ understanding of teaching mathematics for social justice
through employing design research. In line with this purpose, firstly, the needs of
pre-service mathematics teachers were identified, and then an intervention in
teaching mathematics for social justice was designed according to their needs and
implemented. Needs analysis interviews were conducted with seven pre-service
elementary mathematics teachers and four teacher educators. According to the needs
analysis results, pre-service mathematics teachers did not have much knowledge
about teaching mathematics for social justice, and teaching mathematics for social
justice was not covered in any of the undergraduate courses they attended. The
intervention's goals were determined by examining the results of the needs analysis
study and reviewing the literature. Five pre-service mathematics teachers attended
the 1%t design experiment, and nine pre-service mathematics teachers attended the 2
design experiment regarding teaching mathematics for social justice. Data were
collected during both of the design experiments through initial and final semi-

structured interviews, field notes of the researcher, classroom observations, reflective

v



papers, video recordings of classes, in-class activities, and individual lesson plans of
pre-service mathematics teachers. The results of the study indicated that the
intervention in teaching mathematics for social justice with a teaching and learning
strategy grounded in social constructivism promotes pre-service mathematics
teachers' understanding of teaching mathematics for social justice and their ability to

prepare lesson plans based on teaching mathematics for social justice.

Keywords: teaching mathematics for social justice, pre-service teacher education,

mathematics teacher education, social constructivism, design research



0z

MATEMATIK OGRETMEN ADAYLARININ SOSYAL ADALET ODAKLI
MATEMATIK OGRETIMI ANLAYISLARININ GELISTIRILMESI

CINAR BENT, Gonca
Doktora, Egitim Bilimleri, Egitim Programlari ve Ogretim Béliimii

Tez Yoneticisi: Prof. Dr. Hanife AKAR

Mart 2024, 207 sayfa

Calismanin amaci, ilkogretim matematik 6gretmen adaylarinin sosyal adalet odakli
matematik 6gretimi anlayislarini incelemek ve gelistirmektir. Bu ¢aligmada tasarim
arastirmasi kullanilmistir. Bu amag¢ dogrultusunda oncelikle matematik 0gretmen
adaylariin ihtiyaglar1 belirlenmis, ardindan ihtiyaclar dogrultusunda sosyal adalet
odaklt matematik &gretimine yonelik bir miidahale tasarlanmis ve uygulanmistir.
Yedi ilkogretim matematik 6gretmen aday1 ve dort 6gretmen egitimcisi ile ihtiyag
analizi goriismeleri yapilmistir. Ihtiyac analizi ¢alismasi sonuglarina gére, matematik
Ogretmen adaylar1 sosyal adalet odakli matematik 6gretimi hakkinda c¢ok fazla
bilgiye sahip degildir ve aldiklar1 lisans derslerinin hi¢birinde sosyal adalet odakli
matematik 6gretimi konusu yer almamaktadir. Miidahalenin hedefleri, ihtiya¢ analizi
caligmasinin sonuglar1 incelenerek ve ilgili literatiir taranarak belirlenmistir. Sosyal
adalet odakli matematik ogretimi ile ilgili 1. tasarim deneyine bes, 2. tasarim
deneyine ise dokuz matematik 6gretmen adayr katilmistir. Veriler her iki tasarim
deneyi sirasinda; ilk ve son yar1 yapilandirilmis goriismeler, aragtirmacinin saha
notlari, smnif i¢i gozlemler, yansitict kagitlar, derslerin video kayitlari, smnif igi

etkinlikler ve matematik 6gretmen adaylarinin bireysel ders planlar1 araciligiyla
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toplanmistir. Caligmanin sonuglari, sosyal yapilandirmaciliga dayanan bir 6gretme ve
ogrenme stratejisi ile sosyal adalet odakli matematik Ogretimi miidahalesinin
matematik O6gretmen adaylarinin  sosyal adalet odakli matematik Ggretimi
anlayislarini ve sosyal adalet odakli matematik 6gretimi temeline dayanan ders plani

hazirlama becerilerini gelistirdigini gostermistir.
Anahtar Kelimeler: sosyal adalet odakli matematik Ogretimi, hizmet Oncesi

ogretmen egitimi, matematik 0gretmen egitimi, sosyal yapilandirmacilik, tasarim

arastirmasi
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CHAPTER 1

INTRODUCTION

1.1. Background to the Study

In the modern era, the world faces many problems, such as poverty, racism,
homelessness, terrorism, unemployment, global warming, and resource scarcity.
Disruption of social justice and increased inequality can be stated as causes of these
problems in local, national, and universal contexts (Turhan Tiirkkan, 2017).
Especially with the Covid-19 pandemic which spread to worldwide in early 2020,
societal inequalities and injustices become more visible such as access to healthcare
and education, and the pandemic highlighted the disparities between different
socioeconomic groups. According to Apple (2012), the role of education should be
questioned while creating a society that helps individuals overcome such social
issues. In that sense, education can have a transformative power on these social
problems with some reorganizations. If we want permanent solutions to these
problems, we need to integrate these issues into our education and make our students

recognize them.

Social justice involves recognizing and addressing the broader systemic power
structures that sustain the current societal conditions we experience, as mentioned by
Bond and Chernoff (2015). Bell (1997) asserts that it encompasses a societal ideal
where resources are distributed fairly, and all individuals feel both physiacllyand
psychologically protected. Gutstein (2006) also emphasizes providing for the
material, social, psychological, spiritual, and emotional needs of human beings along
with providing for economic needs. With increasing differences in society in recent
years, it is essential to promote social justice. Inequitable educational opportunities
and resources and limited access to highly qualified teachers raise the gap among
different societal groups (Lalas, 2007). Within this concept, it has a significant value

in how we will approach this rising gap in society.
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To deal with the problems of society in a global context, United Nations (2022)
stated 17 Sustainable Development Goals, which are an urgent call for action by all
countries in a global partnership. These Sustainable Development Goals are
mentioned in the 2030 Agenda for Sustainable Development, which provides a
shared blueprint for peace and prosperity for people and the planet, now and into the
future. United Nations Member States, including Tiirkiye, adopted this Agenda in
2015. In that sense, with the determined goals, it can be concluded that social justice
is an essential component of sustainable development (Langhelle, 2000). Among 17
goals, especially Goal 16, it was aimed to promote peaceful and inclusive societies
for sustainable development and provide access to justice for all. Moreover, some
components of social justice can be encountered in other goals of the Agenda, such
as no poverty, zero hunger, gender equality, quality education, and reduced
inequalities (UN, 2022). In this manner, education can assist change in society to

attain sustainable development goals.

As a proponent of the idea that education can help social transformation, Freire
(2000) argues that education should aim for societal well-being, even within
disciplines like mathematics which is considered an abstract field. Mathematics
education equips individuals with the ability to analyze complex problems, evaluate
evidence, and propose effective solutions. All of these are necessary for active
participation in a democratic society. By integrating social justice themes into
mathematics education, students can develop a deeper understanding of social
inequalities and be empowered to address them through mathematical reasoning and

action.

School mathematics is usually characterized as boring, irrelevant, passive, ignoring
individual needs, and teaching rules without any rationale (Nardi & Steward, 2003).
In other words, mathematics learned in the classroom is independent of the authentic
life around students and mainly focuses on the cognitive level of learning. According
to Hunt (1998), children require not just a solid academic foundation but also
opportunities to apply their academic knowledge in fostering a democratic society
where everyone can engage fully. In that sense, mathematics education can be a tool

for creating solutions for social problems and making the world a better place
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(Gutstein, 2007; Peterson, 2007); besides, mathematics education can be a tool for

raising awareness of social justice (Gonzalez, 2009).

Mathematics education should contribute to tackling the challenges prevalent in our
society, such as increasing inequality, violations of human rights, and unsustainable
economic growth (Cotton, 2013). Moreover, it can seek solutions to such problems
by integrating social justice issues into the mathematics curriculum. At that point,
teachers are the ones who are going to accomplish these goals in their classes.
Therefore, the importance of teacher education is revealed. Mathematics teacher
education programs are essential in terms of preparing pre-service teachers to teach
mathematics for social justice. Dewey (1902) stated that the primary goal of
education should be connecting education to the lives of students, not transmitting
irrelevant facts that they cannot connect with their lives. Teaching mathematics for
social justice can relate the abstract to the relevant by employing mathematics to
uncover the effects of injustice (Bateiha & Reeder, 2014). Moreover, teaching
mathematics for social justice can provide students with opportunities to learn
mathematics in culturally specific and meaningful ways and improve marginalized

groups economically and socially (Leonard & Evans, 2012).

According to Gutstein (2003), a pedagogy for social justice in mathematics education
has three main goals: helping students develop sociopolitical consciousness (reading
the world with mathematics), a sense of agency (writing the world with
mathematics), and positive social and cultural identities. If students are asked
questions that have meaning in their lives and begin to understand power relations in
local and broader society, they will develop sociopolitical consciousness, which
Freire called “conscientiza¢do” (Freire, 2000). Moreover, if they view themselves as
capable of effecting meaningful change for social justice, they will develop a sense

of agency (Ayers et al., 2009).

When mathematics education in Tiirkiye is considered, low-performance scores of
students on both national and international exams are striking. Among the reasons
for these low performances, students’ prejudice against mathematics and the use of

rote-based teaching methods are prominent factors (Oztiirk, 2018). The reform
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movements in mathematics education globally and in Turkey emphasize the
importance of employing real-life problems and contexts for students. This approach
enables students to understand and give significance to the mathematics they are
learning, rather than simply memorizing algorithms and repetitively practicing them
(Dogan, 2012). Whereas, according to the results of a study conducted with middle
school mathematics teachers, most of the teachers indicated that mathematics
programs should include activities and include links to real-life and highlight the
shortcomings in this regard (Bozkurt et al, 2021). In this respect, teacher education
programs come into question while equipping pre-service teachers with related

materials and a coherent understanding of current reform movements in education.

This study focuses on developing pre-service elementary mathematics teachers'
understanding regarding teaching mathematics for social justice. The ages of
potential students of are taken into consideration while selecting elementary pre-
service mathematics teachers. According to Piaget, middle school students, who
range in age from 11 to 14, are in the process of moving from the concrete
operational stage to the formal operational stage. Students might start to comment on
societal issues or their own lives and become informed citizens since the formal
operational procedure helps them develop their abstract thinking and problem-

solving skills.

There is a claim that university-based teacher education is overly academic and
detached from the practical reality of "what works" (Down & Smyth, 2012), despite
the fact that teacher education programs are viewed as places for social reform
(McLaren & Baltodano, 2005). Teacher education for social justice must continually
change and meet the needs of societies. Teacher education can be ‘deliberately
designed and carried out to expose prospective teachers to a variety of ideological
postures,” thus enabling student teachers to ‘critically examine the damaging biases
they may personally hold, and the inequalities and injustices present in schools and

the society as a whole (Bartolome, 2007, p. 281).

In order to consider a more just world and more relevant mathematics education,

curriculum and pedagogy need to be investigated from a social justice viewpoint. In
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light of the needs of pre-service elementary mathematics teachers, the development
and implementation of an intervention in teaching mathematics for social justice is
the main goal of this study. The goal of the intervention was to enable pre-service
teachers to understand the meaning of mathematics in light of the social principles
woven throughout the rigorous standards of the traditional curriculum. Ultimately,
pre-service teachers' development of concepts in teaching mathematics for social
justice will help transform the way mathematics is taught, actively engage their
future students in the learning process, and support the development of profoundly

related knowledge (Darder, 2002).
1.2. Purpose of the Study

There has been a movement to teach mathematics in ways that involve social justice
issues for quite some time (Frankenstein, 1983). Many scholars are working in this
field, and producing research reports, and providing curriculum materials for
teachers (Burton, 2003; Gutstein & Peterson, 2005). However, these works and
curriculum materials will not appear in classrooms unless teachers practice them and
believe that teaching mathematics for social justice makes a difference. Thus,
activating social justice issues in mathematics lessons can be achieved by

collaborating with pre-service mathematics teachers.

The purpose of the study is to examine and develop pre-service elementary
mathematics teachers’ understanding of teaching mathematics for social justice. In
line with this purpose, firstly, the needs of pre-service mathematics teachers were
identified by collecting data from pre-service mathematics teachers and teacher
educators, then an intervention in teaching mathematics for social justice was
designed according to their needs and implemented, and reimplemented after making
revisions. Besides, the study aims to examine how the TMSJ intervention contributes
to their understanding of teaching mathematics for social justice and examine the

development of the understanding of TMSJ of pre-service teachers.
1.3. Research Questions

In relation to the purposes stated above, the following research questions are

attempted to be answered during the study.



Research Questions for Needs Analysis:
1. What are the current experiences of pre-service mathematics teachers
regarding teaching mathematics for social justice?
2. What are the experiences of pre-service mathematics teachers regarding
teaching mathematics for social justice from the perspectives of teacher

educators?

Research Questions for Design Research:

“How can a teaching and learning strategy grounded in social constructivism
promote pre-service mathematics teachers’ understanding of teaching mathematics
for social justice?”

3. How does pre-service mathematics teachers’ understanding of teaching
mathematics for social justice develop through the designed intervention
grounded in social constructivism in terms of reading the world with
mathematics and writing the world with mathematics?

4. What are the elements of a designed intervention to improve the
understanding of pre-service mathematics teachers regarding teaching

mathematics for social justice?

1.4. Significance of the Study

Making connections with students’ interests and real-life experiences while teaching
mathematics can improve their learning. Rubel (2017) stated that embedding
mathematics teaching within the context of social injustices they may encounter
increases students’ interest in mathematics. Thanks to TMSJ, students gain a deeper
understanding of the social injustices they observe in their lives, and they are also
empowered to act upon these injustices (Berry III et al., 2020). In this sense, it is
important to teach mathematics while integrating the social justice context.
Mathematics teachers become crucial because they are the ones who will offer this
kind of mathematics instruction. For this reason, it is necessary to examine the need
for TMSJ in pre-service mathematics teacher education. This study is significant in
terms of determining the needs of pre-service teachers related to teaching
mathematics for social justice by collecting data from pre-service teachers and

teacher educators in a state university in central Anatolia.
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Teacher candidates need to develop teaching approaches that are social justice-
oriented (Lee, 2011). These teaching approaches can be related to developing
equitable pedagogy for all students, integrating students’ diverse cultures into the
classroom, creating learning environments to reduce prejudice, and incorporating
multiple knowledge construction processes (Banks, 2008). Pre-service teachers are
informed about how they can utilize critical mathematics perspectives in their classes
after attending the intervention in teaching mathematics for social justice. Also, this

study provides teacher educators with an intervention related to TMSJ.

In terms of teaching for social justice, there is a need for an alternative approach to
teaching mathematics that prevents the reproduction of inequities in society. MoNE
(2018) states that mathematics is part of our lives, and connections between
mathematics and real life and social sciences should be established. These
connections can include issues such as bread waste, recycling, rights, and
responsibilities for social security. However, there is no clear explanation in the
elementary mathematics curriculum about how to make these connections while
teaching mathematics. Despite the growing focus on incorporating real-life problems
into mathematics education, there remained a lack of attention to critical real-world
issues such as social justice, gender discrimination, poverty, democracy, equality,
and peace within the new elementary mathematics curriculum (Dogan, 2012).
Therefore, in this study, issues related to social justice are included in elementary

mathematics teacher education.

There are some case studies conducted with pre-service mathematics teachers about
teaching mathematics for social justice (Alexandre, 2001; Bateiha, Reeder, 2014;
Jong & Jackson, 2016). These studies are conducted in mathematics courses that
integrate social justice issues. On the other hand, there are a limited number of
studies that focus on learning to teach mathematics for social justice for pre-service
and in-service teachers (Gau, 2005; Wright, 2015) and examine pre-service teachers’

beliefs in learning how to teach mathematics for social justice (Muller, 2008).

In Tiirkiye, social justice and mathematics education are not usually linked in

studies. After examining the database of theses written in Tiirkiye that is provided by
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the Higher Education Council on December 2023, there was only one dissertation
related to developing students’ problem-posing skills and their awareness of social
justice and equality values, which was conducted with seventh-grade students in a
mathematics classroom (Turhan Turkkan, 2017). There exist studies that examine
science teachers’ views on social justice (Idin & Aydogdu, 2017) and social Specific
to mathematics education; Turhan Turkkan and Karakus (2018) examined the
opinions of middle school mathematics teachers on the integration of mathematics
courses and social issues studies teachers’ perceptions and experiences of social

justice (Bursa & Ersoy, 2016).

First-time teachers find the opportunity to examine social justice issues and begin to
discover their social justice beliefs in the period of pre-service education. For that
reason, it is valuable to work with pre-service teachers in terms of teaching
mathematics for social justice. The methodology for this research is design research.
Designing an intervention related t go teaching mathematics for social justice is

significant because it contributes to the literature in terms of research and practice

1.5. Definitions of Terms

Social Justice: Sharing power, knowledge, and resources equitably (Bogotch, 2000,
p. 2).

Teaching for Social Justice: is enhancing learning opportunities for every student
that involves implementing effective teaching methods, activities, and expectations
tailored to individual needs. It also requires reforming educational structures and
policies that restrict students' learning prospects. Moreover, it is addressing systemic
injustices in education extends beyond the school setting, necessitating the
transformation of societal structures that perpetuate inequality and injustice.

(Chubbuck, 2010).

Teaching Mathematics for Social Justice: involves using mathematical concepts as
a means to educate students about power dynamics, inequalities in resources, and
disparities in opportunities among various social groups, aiming to inspire social and

political activism. (Gutstein, 2006).



CHAPTER 2

LITERATURE REVIEW

2.1. Critical Pedagogy

Critical pedagogy is an educational philosophy that highlights the idea that there is
social injustice in our world, in our communities, and in our institutions. The
foundation of critical pedagogy is formed in the roots of critical theory which is
developed by Max Horkheimer, Theodor Adorno, Herbert Marcuse, and Walter
Benjamin belonging to the Frankfurt School (Kincheloe, 2008). As one of the critical
pedagogues, Bourdieu (1998) states that one of the primary functions of schooling is
to reproduce the current social order and to maintain unequal power relations in
society. He states: “Often with a psychological brutality that nothing can attenuate,
the school institution lays down its final judgements and its verdicts, from which
there is no appeal, ranking all students in a unique hierarchy of all forms of
excellence, nowadays dominated by a single discipline, mathematics.” (Bourdieu,
1998, p. 28). In other words, Bourdieu believes that school mathematics is crucial
while reproducing the social order in society. Since mathematics is considered as
one of the dominant disciplines, a curriculum that is more relevant and meaningful
for students’ lives may be provided in schools in order to make students more

successful in mathematics.

As another important critical pedagogue, Paulo Freire's (2000) work, "Pedagogy of
the Oppressed" stands as a significant milestone in the advancement of critical
pedagogy. In the book, Freire documented his research on literacy education
conducted in rural Brazilian communities. His primary goal was to establish a
theoretical framework that would enable students to engage critically with their own
social contexts. Central to his approach was the concept of problem-posing

education, wherein students' lived experiences served as the foundation for learning.
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By encouraging the examination of real-world challenges, Freire aimed to empower

students to become agents of change within their communities.

Freire (2000) believed that education is a political act because it includes social
relations. All educational policies and practices have social implications, so it is
impossible to be neutral in education. There are inequalities among people in
capitalist societies, there are people who have the money and who do not have. Freire
wasn’t comfortable with this situation and he believes that dominant ideas in
education will continue to existence. Literacy was one of the important points he
considered. He thinks that the idea of literacy does not only mean to read words. It is
more than only reading words because every act of reading words implies a previous
reading of the world and the following rereading of the world (Freire, 1985).
Moreover, reading the word also leads to writing and rewriting the world which
means resolving unjust situations. For Freire, taking a conscious practical action

which is writing the world is essential to literacy.
2.2. Teaching for Social Justice

Teaching for social justice leads its participants to gain awareness, knowledge, and
processes to analyze issues of justice and injustice in their own lives, communities,
institutions, and the larger society (Bell, 1997). The focus of teaching for social
justice should be on identifying oppression and addressing injustice (Garii &
Appova, 2013). In this manner, students can be a part of and lead social change. All
in all, teaching for social justice involves engaging students in problems relevant to
their world, identifying barriers to their full humanity, and inspiring them to act to

overcome those barriers (Gau, 2005).

Cochran-Smith (2004) identified six principles for teaching for social justice. These
principles are:

1. Enable significant work within communities of learners: This principle means
that teachers have high expectations from their students; in other words, they
believe every student is capable of dealing with complex ideas.

2. Build on what students bring to school with them: This means that teachers

build on the knowledge and interest of students.
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3. Teach skills bridge gaps: Teachers make students use their prior knowledge
and skills to learn new knowledge and skills.

4. Work with individuals, communities, and families: Teachers respect all
students' family and cultural values and are connected with their students.

5. Diversify forms of assessment: Teachers do not use standardized tests to
assess students' abilities and achievement; they use formative and cumulative
assessment techniques to avoid inequalities created by standardized
assessment.

6. Make inequity, power, and activism explicit parts of the curriculum: Teachers
encourage students to think critically, make issues of inequities discussible in

schools, and help students to explore how they can question the status quo.

Beyond addressing students' personal experiences, teaching for social justice focuses
on developing curricula that foster an awareness of human oppression (Down &
Smyth, 2012). It involves educating children about human rights, global poverty, and
environmental issues. With teaching for social justice, students are not only equipped
with academic knowledge at school but also become individuals who can make
changes as active citizens in society. Reaching these outcomes might not be easy for
teachers. To accomplish the aims of teaching for social justice, teachers need to
implement an engaging curriculum and also a classroom environment where the

values of trust and care are considered and students actively participate.

2.3. Critical Mathematics Education

There are various understandings and conceptualizations of social justice in
mathematics education according to different scholars who work in the field. In some
papers, it is interchangeably used with the word critical mathematics, whereas in
some papers, it is interchangeably used with the word equity. In other words, the
distinction is blurry, and these concepts are used alternatively. In this part, these

different understandings will be examined.

In mathematics education, critical mathematics approach is pioneered by the works

of Frankenstein (1983, 1990) and Skovsmose (1994, 2004). Frankenstein's works are
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grounded in Freire's concept of critical pedagogy, particularly focusing on critical
consciousness. Frankenstein argued that mathematics instruction should not remain
neutral or divorced from societal issues but should instead serve to enhance students'
critical awareness. According to Frankenstein (1983), Freire's theory urges
mathematics educators to explore the non-positivist implications of mathematical
knowledge, the role of quantitative reasoning in fostering critical consciousness, the
perpetuation of hegemonic ideologies through mathematics anxiety, and the

alignment between the curriculum and the cultivation of critical consciousness.

Critical mathematical literacy is an important concept that Frankenstein (1990) is
developed. It includes the ability to ask basic statistical questions in order to deepen
one's appreciation of particular issues and the ability to present data to change
people's perceptions of those issues. In this manner, individuals question how society
is structured and they can act to change it. In her study with adult learners in which
she integrated some issues like race, gender, and class inequality into mathematics
teaching, Frankenstein (1990) found that adult students usually see these problems as
their personal problems rather than problems woven into the institutional fabric of
the society. It was found that adult students were resistant to this kind of
mathematics curriculum. In that point, providing self-confidence and motivation

seems crucial to change their perspective on mathematics learning.

Skovsmose (1994) explained that critical mathematics education has concerns related
to equity and social justice, and it can contribute to the creation of critical citizenship
and support democratic ideals. Similar to Frankenstein’s mathematical literacy,
Skovsmose mentioned about mathemacy which has roots in the spirit of critique and
it enables people to participate in the understanding and transformation of their
society. Like Freire’s expansion of literacy to more than reading and writing, by
mathemacy, Skovsmose mentioned the expansion of mathematical knowledge. In
this way, after training students to think critically in mathematics, mathematics can
become a tool for democracy, and mathemacy can be used for the purpose of

empowerment.

Gutierrez is one of the figures who used equity as social justice. According to

Gutierrez (2002), equity is realized when individuals in positions of authority are
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unable to accurately forecast students' success and involvement in mathematics
solely based on factors such as race, socioeconomic status, ethnicity, gender, cultural
beliefs, language proficiency, and religious affiliations. According to Gutierrez
(2009), in order to frame equity, there are two important concepts as “learning to
play the game” and “learning to change the game”. “Learning to play the game” is
overlaps with the classical definition of equity which supports students to do well on
standardized tests and have opportunities to engage in quality mathematics. On the
other hand, “learning to change the game” overlaps with social justice in
mathematics education, and it is supporting students to use mathematics to
acknowledge hegemony in society and can address social and political issues of
importance to their communities. In this study, the focus will be mainly on the

second concept of Gutierrez which is “learning to change the game”.

The discussion on critical mathematics education is extended by Aslan Tutak et al.
(2011), focusing on three domains that address social inequalities such as
ethnomathematics, equity in mathematics education, and culturally responsive
teaching. In their understanding of critical mathematics education, they stated that
the concepts of multiculturalism and equality should be included in mathematics
education as well as emphasizing democratic values and critical consciousness. They
concluded that, in the field of mathematics education, there is a need for more
research on critical mathematics education. Also, we need to provide mathematics

teachers with curriculum suggestions on critical mathematics education.
2.3.1. Teaching Mathematics for Social Justice

Gutstein is an important figure in teaching mathematics for social justice and the one
whose classification is utilized in this study. Gutstein adapted Freire's ideas
regarding “reading the word (learning to read text)” to the concept of teaching and
learning mathematics for social justice and called it as “reading the mathematical
word” and defined it as the act of "developing mathematical literacy and
mathematical power" (Gutstein, 2003, p. 45). In defining mathematical power, he

used the following definition of NCTM (2000):

Students confidently engage in complex mathematical tasks...draw on
knowledge from a wide variety of mathematical topics, sometimes
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approaching the same problem from different mathematical perspectives or
representing the mathematics in different ways until they find methods that
enable them to make progress...are flexible and resourceful problem
solvers...work productively and reflectively...communicate their ideas and
results effectively...value mathematics and engage actively in learning it (p.

3).

Reading the World
(in general)

Reading the
Mathematical Word

Reading the World
With Mathematics

Writing the World
With Mathematics

Figure 2. 1. Dialectical Relationships between Concepts (Source: Gutstein, 2016)

Upon Freire’s ideas, Gutstein also defined “reading the world with mathematics” and
“writing the world with mathematics”. According to Gutstein (2003, p.45) reading
the world with mathematics is to use mathematics to understand the relations of
power, resource inequities, and disparate opportunities, between different social
groups and to understand explicit discrimination based on race, class, gender,
language and other differences. Using real-world topics that include mathematics is
the main source for students to be able to read the world with mathematics. On the
other hand, understanding social reality does not liberate people; although it is both a
precondition and effect of changing the world intentionally. In that sense, writing the
world with mathematics is defined as using mathematics to change the world
(Gutstein, 2006, p.27). The concepts of reading and writing the world with
mathematics are linked to each other and do not follow a linear path. Moreover, in
order to achieve reading the world with mathematics, reading the world and reading
the mathematical word are two interdependent and required processes (Gutstein,
2016). The dialectical relationships between the concepts are demonstrated in Figure

2.1.
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2.4. Applications of Teaching Mathematics for Social Justice in the Literature

Gutstein (2003) conducted practitioner research in an urban, Latino school for 2
years about teaching and learning mathematics for social justice. He collected
through many different data sources as students’ standardized test scores, reflections,
observations of the researcher, student work (student journals, unit tests, real-world
mathematics projects, etc.). He has some larger goals for teaching for social justice
and some mathematics-specific objectives (Table 2.1.). The curriculum he used has
two main components: Mathematics in Context and a series of real-world projects.
Mathematics in Context is a comprehensive curriculum which is developed by
National Science Foundation, and it emphasizes real-world contexts are necessary
for students to learn mathematics. The results of the study indicated that the writings
and efforts on real-life projects show that almost all of the students started reading
the world with mathematics and they become aware of the social justice issues in
their lives. Also, results indicated that almost all of the students developed
mathematical power in which they developed their own solutions to the problems,
solved problems in different ways, and they developed their mathematical and

personal confidence by communicating their conclusions both orally and written.

Table 2. 1. Teaching Goals and Objectives

Goals of Teaching for Social Justice Specific Mathematics-Related
Objectives

Develop Sociopolitical Consciousness Read the World Using Mathematics

Develop Sense of Agency Develop Mathematical Power

Develop Positive Social/Cultural Change Dispositions Toward

Identities Mathematics

(Source: Gutstein, 2003)

Wright (2016) conducted a critical research model of participatory action research in
which there were three action research cycles. The aim of the research was to
understand the experiences of teachers who committed to a program about teaching
mathematics. Participants of the study are five newly qualified teachers. Data is
collected through audio recordings of meetings with teachers, and a series of semi-

structured empathetic interviews conducted with each teacher, and student surveys
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designed by teachers. During the research, teachers are informed about the
theoretical framework of the study, and then the researcher provided some resources
about teaching mathematics for social justice, teachers planned and reflected on their
lessons according to the main focus of the study. The findings of the study indicated
that teachers question their beliefs about the nature of mathematics, and they
concluded that students’ mathematical understanding and awareness of social justice
issues are linked to each other. Moreover, in terms of students’, it is seen that making
mathematics more meaningful and relevant increased students’ involvement in the
classes. Also, such a collaborative group that supported each other increased
teachers’ self-efficacy in terms of integrating social justice issues in their

mathematics classroom.

Gau (2005) investigated teachers’ conversations around teaching mathematics for
social justice as they participate in a graduate course that is designed like a lesson
study. Eight secondary mathematics teachers attended the study and they develop,
implemented, observe, revise, and re-teach mathematics lessons connecting social
justice issues to the mathematics classes during a semester. Data collection tools are
pre and post interviews, teachers’ interactions during the course, written lesson plans,

and written reflections.

The study has three phases which are named teaching for social justice, teaching
mathematics for social justice, and lesson study. Results of the study indicated that
teachers conceptualize teaching mathematics for social justice, gaining awareness of
social issues and empowering students to take action and change their world. In their
conceptualization, they did not focus on the mathematical component of teaching
mathematics for social justice. They emphasized, students first know the
mathematical knowledge, then they can use this knowledge to understand social
issues around them. In that sense, they had difficulty in terms of balancing between
teaching mathematics and teaching for social justice. Teachers also have some

concerns about how to integrate such fragile issues like racism into their classes.

In national literature, Turhan Turkkan (2017) conducted action research for 10 weeks

to examine the effect of mathematics education integrated with socio-mathematical
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subjects at secondary school seventh grade level on developing students’ problem-
posing skills and their awareness of social justice and equality values. Participants of
the study are 17 seventh-grade students who are attending to mathematics practice
course in a public school. Social topics which are included in the mathematics
practice course are equality for disabled people, gender equality, race and ethnicity
equality, income distribution, unemployment and child labor, poverty, equality in
terms of age and faith, and sharing of natural resources. On the other hand,
mathematical topics which are integrated with social issues are integers, rational
numbers, percentages, ratio and proportion, equations, problem posing, tables and
graphs, central tendency and dispersion measures, and probability. Both quantitative
and qualitative data are collected in the study. Quantitative data is collected through
the Determination Form of the Awareness Levels of Social Justice and Equality
Values and the Problem Posing Skill Test, these data collection tools are applied
before and after the practice. Qualitative data is collected through semi-structured
interviews, course video recordings, student self-evaluations of each course. Turhan
Turkkan (2017) concluded that before the practice students’ awareness of social
justice and equality values and problem-posing skills were low, and there was a
significant difference between pretest and post-test scores of students in favor of

post-test scores.

Qualitative findings supported quantitative findings and also evaluation of the
instruction by the students indicated that teaching of mathematics combined with

socio-mathematical issues was generally regarded favorably by the students.

When it is searched for what is done with students while teaching mathematics for
social justice, in the literature, there are qualitative and mixed studies that focus on
teaching mathematics for social justice in practice, which is similar to one of the
aims of this study. The studies conducted by Brantlinger (2013), Gutstein (2016),
Hagerman and Porath (2018), Kokka (2019), Ross and Shelton (2018), Rubel et al.
(2016), Unfried and Canner (2018) and Turner et al., (2009) are at all levels
including K-12 and higher education.

Turner et al. (2009) conducted a critical ethnographic study and examined 23 Latino

sixth-grade students' participation in a mathematics club that focuses on teaching
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mathematics in a critical way. One of the projects completed by the students in this
study was about redesigning community parking spaces; the students work on this
issue, and at the end, they shared their work with the city council. Then, they were
encouraged to see that their work was taken into consideration by the city council. In

the end, the students stated that they could benefit the community with mathematics.

Brantlinger (2013) conducted practitioner research to examine reformist critical
mathematics education in a remedial high school classroom. Although the researcher
spent more than 120 hours developing the activities to be used in the lessons, he had
difficulty in finding activities for some geometry topics, and some of the activities he
developed were not directly included in the high school mathematics curriculum.
This is one of the major drawbacks he encountered during the study, although the
researcher still thought that these examples with quantitative content would attract
students' interest. He experienced active and passive resistance to some of the
activities, especially in the first ones, and later, he saw that this resistance was
expressed even by successful students who stated that what they did was not
preparation for university mathematics. In this sense, the researcher encountered

many difficulties during the implementation.

Gutstein (2016), employed a research that has characteristics of practitioner research,
ethnography and critical, collaborative action research which was one of the good
examples of integrating social justice into mathematics education. The participants
were the 12 grade students, and the aim of the study was to examine complexities in
actualizing RWWM and examine the student learning through the process. The
results indicated that students’ mathematical knowledge and also sociopolitical

knowledge developed after integrating social justice into mathematics classes.

Rubel et al. (2016) employed field testing in a low-income neighborhood to explore
the integration of social justice into mathematics teaching. They found an
improvement in student engagement and success. Ross and Shelton (2018) have
similar results in their qualitative study, in which they integrate social justice into an
introduction to statistics course. Also, Hagerman and Porath (2018) conducted a case

study with 8th-grade students to examine how teaching for, with, and about social
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justice developed in a learner-centered environment. The results indicated that
teaching for social justice is attained by giving choices to students and developing
positive relations with the teachers, and teaching for social justice is attained while
students take active roles in creating their environment. Kokka (2019) employed a
case study to examine how social justice mathematics provides opportunities to
engage in healing practices with middle school students. Also, this study had positive
results in three dimensions as sociopolitical consciousness, mathematics learning,
and well-being. Another study that employs social justice in mathematics education
was a qualitative study conducted by Unfried and Canner (2018). They identified an
increase in the empowerment of their undergraduate students in terms of realizing

their talents and the role of mathematics in society.

While these studies are examined in terms of their similarities and differences, some
of the studies focused on higher-order thinking skills (Brantlinger, 2013; Gutstein,
2016; Ross & Shelton, 2018; Unfried & Canner, 2018; Turner et al., 2009), whereas
some of them focused on lower thinking skills (Hagerman & Porath, 2018; Kokka,
2019; Rubel et al., 2016); In terms of mathematical topics, the researches include
topics such as statistics, data analysis, measurement, proportional reasoning,
probability, algebraic reasoning, number sense, and discrete mathematics. In terms of
social justice topics, the studies include topics such as access (food, roads, health),
racism and racial profiling, inequality, immigration, elections, criminalization,
sexism, and local issues. It is seen that there are good practices in the literature that
focus on both higher-order thinking skills and lower-order thinking skills, and it can
be concluded that if mathematics is linked to students’ local lives and problems, it
would be more meaningful for students. While advocates of TMSJ consider it as
being for all students, most of the interventions in the literature take place with
Latino or black students (Brantlinger, 2013; Gutstein, 2016; Kokka, 2019; Rubel et
al., 2016; Turner et al., 2009), TMS]J studies can be done in different contexts with
privileged students, and it would be more meaningful if it is linked to the students’
local lives and problems. Furthermore, after analyzing studies, it can be concluded
that student resistance should be taken into account. For these reasons, to have good
practices in real classrooms, pre-service teachers should have knowledge and

practice about integrating social justice issues into their classes.
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2.5. Social Constructivism

Constructivism is a theory about knowledge and learning; it explains what
“knowing” is and how one “knows.” According to constructivism, knowledge is
described not as truths to be discovered or transmitted but as emergent,
developmental, nonobjective, viable constructed explanations by humans engaged in
meaning-making in cultural and social communities of discourse (Fosnot, 2013). On
the other hand, learning is not the passive transformation of information; it is
constructed so that learners build new knowledge upon the foundations of previous
learning (Bada & Olusegun, 2015). Constructivism as a learning theory is based on
the theories of Vygotsky and Piaget. Although all constructivists embrace the
learner's active engagement in knowledge construction, cognitive constructivism,
radical constructivism, and social constructivism are three separate theoretical

viewpoints of constructivism on a continuum.

Social constructivism is based on the ideas of Lev Vygotsky, who claims social
interaction is an integral part of learning (Kalina & Powell, 2009). Vygotsky (1978)
emphasized the impact of the environment on learning by considering knowledge as
a social and cultural entity. Social context is crucial in the learning process because
individuals are active agents of society and cannot be separated from it. Zone of
Proximal Development is one of the important concepts that Vygotsky defines as
“the distance between the actual developmental level as determined by independent
problem solving and the level of potential development as determined through
problem-solving under adult guidance or in collaboration with more capable peers”

(Vygotsky, 1978, p. 86).

2.6. Summary of Literature Review

The concept of teaching mathematics for social justice has its roots in the work of
Freire who is a prominent figure in critical pedagogy. Critical pedagogy is an
educational philosophy that underscores the presence of social injustice in the world.
Freire (2000) emphasized that education is a political act and it is not possible to be

neutral in education. He established two crucial concepts for literacy as reading the
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word and writing the word. Gutstein's ideas for teaching mathematics for social
justice based on Freire’s ideas were utilized in this study. Gutstein (2006) refers two
important concepts as reading the world with mathematics and writing the world
with mathematics. Gutstein argued that through mathematics, students can increase
their awareness of social justice issues, mobilize for social change, and develop

positive social and cultural identities.

Gutstein (2003) conducted practitioner research with middle school students in
teaching mathematics for social justice, and results indicated that students became
more aware of social justice issues, and they also developed mathematical power by
developing their own solutions. Turhan Turkkan (2017) integrated socio-
mathematical subjects into mathematics education for middle school students, and it
is seen that students were more interested in mathematics classes. These studies
indicated the positive effect of teaching mathematics for social justice and
encouraged to conduct more studies in terms of teaching mathematics for social
justice. Since teachers are the ones who will implement teaching mathematics for
social justice lessons, it is very essential that teachers are well informed in order to
be able to see these positive effects in mathematics education. In studies conducted
with teachers, Wright (2016) concluded that by making teachers familiar with TMSJ,
mathematics was more relevant and meaningful for their students, and this increased
student involvement. Moreover, Gau (2005) concluded that teachers developed their
ideas on TMSJ, gain awareness on social justice issues and empower their students to
change the world, however, teachers had concerns about including fragile issues into
their classes, and had difficulty in terms of balancing between teaching mathematics
and teaching for social justice. In light of these background information and related
studies, the development of an intervention for pre-service teachers, which is
designed towards their needs and with their active participation based on social
constructivism, can both improve pre-service mathematics teachers' understanding of

TMSIJ and have positive effects for their future students.
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CHAPTER 3

METHODOLOGY

In this chapter, detailed information about the method of the study is provided. The
study’s design, context, participants, data collection procedures, and tools are
presented. Then, data analysis, trustworthiness, researcher role, and ethical

considerations are described.

3.1. Research Design

Design research was conducted in this study to examine and develop pre-service
elementary mathematics teachers' understanding of teaching mathematics for social
justice. Design research in education serves various purposes, such as designing and
examining interventions, learning activities, or programs for professional
development (Bakker, 2019). Educational design research can be defined as a genre
of research in which the iterative development of solutions to practical and complex
educational problems also provides the context for empirical investigation, which
yields theoretical understanding that can inform the work of others. (McKenney &
Reeves, 2012, p. 83). The impulse behind the emergence of design research is to
bridge the gap between educational research and its application in policy and practice
(van den Akker et al., 2006). This approach seeks to formulate research-driven
solutions for intricate issues within educational practice. Drawing on previous
studies and a thorough examination of existing literature, design researchers design
and refine workable and efficient interventions by iteratively studying various
iterations (prototypes) of these interventions in their intended contexts. Through this
process, they engage in reflective analysis of their research methodologies,
ultimately aiming to derive designing principles (Plomp, 2010). Another motivation
for design research is about developing empirically grounded theories (i.e., local

instruction theories) through a study of the forms of learning and means of
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supporting and organizing the process of learning (Gravemeijer & Cobb, 2006). With
this motivation, it aims to develop educational products and a theoretical

understanding of how these products can be used in education.

Educational design research is defined as the systematic study of designing,
developing, and evaluating educational interventions, such as programs, teaching-
learning strategies, and materials, products, and systems as solutions to such
problems, which also aims at advancing our knowledge about the characteristics of
these interventions and the processes to design and develop them (Plomp, 2010, p.
9). Another study defines it as the study of learning in context through the systematic
design and study of instructional strategies and tools (Design-Based Research
Collective, 2003, p. 5). It is aimed to overcome some problems of educational
research by utilizing design research (Bakker, 2019). Firstly, in design research, the
development of new educational approaches is based on the knowledge base
available in the research. Secondly, practitioners could benefit from design research

products because they are not carried out in isolated situations.

Design research is considered an appropriate approach for this study with its suitable
characteristics with the purpose and the nature of the study. As Plomp (2013)
emphasized, design research aims to design, develop, and evaluate educational
interventions such as programs, learning processes and environments, teaching, and
learning materials. Since the focus of this study is to design an intervention for
developing pre-service mathematics teachers’ understanding of teaching
mathematics for social justice, the aims of the design research and this study
coincide. In addition, this study also examines the learning environment grounded in
social constructivism on pre-service mathematics teachers' understanding of teaching

mathematics for social justice.

Design research is called by a variety of concepts due to its diverse history in
different countries including educational design research (to distinguish it from other
disciplines like architecture) (McKenney & Reeves, 2012; Plomp & Nieveen, 2013);
design experiment (Brown, 1992); design-based research (Design-Based Research
Collective, 2003); developmental research (to develop and improve curriculum in

Netherlands) (Gravemeijer, 1994); and formative experiment (Reinking & Watkins,
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1996). Although different names are used in the literature, design research authors
have some common ideas regarding design research characteristics: interventionist,
iterative, process-oriented, utility-oriented, and theory-oriented (Van den Akker et
al., 2006, p.5). These characteristics can be explained as follows:
- Interventionist: the research aims to design an intervention in a real-world
setting.
- Iterative: the research incorporates cycles of analysis, design and
development, evaluation, and revision.
- Process-oriented: the focus is on understanding and improving interventions
(a black-box model of input-output measurement is avoided).
- Utility-oriented: the merit of a design is measured, in part, by its practicality
for users in real contexts.
- Theory-oriented: the design is (at least partly) based on a conceptual
framework and upon theoretical propositions, whilst the systematic
evaluation of consecutive prototypes of the intervention contributes to theory

building.

Design research with the aforementioned characteristics is considered an appropriate
research method to accomplish the aim of this study. Initially, this study is
interventionist due to the fact that it aims to develop pre-service mathematics
teachers’ understanding of teaching mathematics for social justice with the designed
intervention. Secondly, in design research, researchers typically start with a
prototype of a design, conduct experiments to test the design, analyze the outcomes,
and refine the design based on the findings for subsequent iterations. This study is
iterative because there are two macrocycles. Thirdly, it is process-oriented since it
aims to examine the teaching and learning process designed and implemented based
on needs analysis and related literature in teaching mathematics for social justice.
Moreover, the practicality of the designed intervention and utilizing needs analysis
and theoretical knowledge while developing the intervention are indicators consistent
with the design research's characteristics. Lastly, the theory generated from this
dissertation is developing design principles for developing pre-service teachers’
understanding of teaching mathematics for social justice by utilizing social

constructivism.
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Several researchers have proposed alternative classifications for the phases of design
research projects. McKenney and Reeves (2012) name the three core phases of a
design research study: analysis and exploration, design and construction, evaluation
and reflection. Then, Gravemeijer and Cobb (2013) list the three phases of a design
research study: preparing for the experiment, experimenting in the classroom, and
conducting retrospective analyses. This study will utilize the classification of
Gravemeijer and Cobb (2013) since it aligns with designing an intervention
regarding developing pre-service mathematics teachers’ understanding of teaching

mathematics for social justice.

3.1.1. Phases of Design Research

Preparing for the experiment: In this phase, what the researcher wants to design
(task, sequences, learning environments) and what type of knowledge the researcher
wants to generate is decided (Bakker, 2019). In design research, the researcher starts
by clarifying instructional endpoints and starting points. In other words, firstly, the
researcher identifies learning goals and then analyses the consequences of earlier
instructions. Broadly, before implementing planned tasks in the classroom, the
researcher predicts improvements in students’ thinking and understanding. In
addition, the researcher makes conjectures about how to develop students’ thinking

and understanding.

Experimenting in the classroom: In this phase, a design experiment is carried out in
the classroom. The goal of the design experiment is to test and refine the conjectured
local instructional theory, as well as to understand how it works rather than to see
whether it works (Gravemeijer & Cobb, 2013). This is an iterative process that

consists of testing, improving, and understanding what is happening.

Conducting retrospective analysis: The last phase consists of retrospective analyses
of the entire data set collected during the experiment. In this phase, a complete set of

data is analyzed in an iterative process (Gravemeijer & Cobb, 2013).

Design-based research is utilized in this study due to its appropriateness for the aim

of the study. In that sense, the general aim of this research is to add to the knowledge
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base about how pre-service mathematics teachers’ understanding can be supported in
teaching mathematics for social justice. With this general aim, the main purpose of
the study is to examine and develop pre-service mathematics teachers’ understanding
of teaching mathematics for social justice. Based on this main purpose, it was aimed
to explore the experiences of pre-service mathematics teachers in teaching
mathematics for social justice by collecting data from pre-service mathematics
teachers and teacher educators. Furthermore, it was aimed to examine the
development of concepts related to teaching mathematics for social justice. The

design of the study is presented in Figure 3.1.

PHASE 1 } PHASE 2 } PHASE 3 }
* Preparing for * 1% experiment * Retrospective
the design + Ongoing analysis
experiment analysis
. 2nd
experiment

Figure 3. 1. Phases of the Study

Concerning the purposes stated above, the following research questions are tried to

be answered during the study.

Research Questions for Needs Analysis:
1. What are the current experiences of pre-service mathematics teachers
regarding teaching mathematics for social justice?
2. What are the experiences of pre-service mathematics teachers regarding
teaching mathematics for social justice from the perspectives of teacher

educators?

Research Questions for Design Research:
“How can a teaching and learning strategy grounded in social constructivism
promote pre-service mathematics teachers’ understanding of teaching mathematics

for social justice?”
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1. How does pre-service mathematics teachers’ understanding of teaching
mathematics for social justice develop through the designed intervention
grounded in social constructivism in terms of reading the world with
mathematics & writing the world with mathematics?

2. What are the elements of a designed intervention to develop the
understanding of pre-service mathematics teachers regarding teaching

mathematics for social justice?

Figure 3.2. demonstrates the steps of the study according to the design research

phases, which are classified by Gravemeijer and Cobb (2013).

3.1.2. Procedures of the Study

As aforementioned, there are three phases of design research: preparing for the
experiment, experimenting in the classroom, and conducting retrospective analysis
(Gravemeijer & Cobb, 2006, p. 19). In this section, information about the processes

carried out at these stages will be given.

3.1.2.1. Phase 1- Preparing for the Experiment

In this study, the initial attempt was to identify the goals of the intervention
(Gravemeijer & Cobb, 2013), which would be designed to teach mathematics for
social justice for pre-service elementary mathematics teachers. I decided on the core
goals of the domain by reviewing the related literature on teaching mathematics for

social justice and the middle school mathematics curriculum.

In order to understand the current situation and reveal the need for teaching
mathematics for social justice in the mathematics teacher education program, I
conducted interviews with pre-service mathematics teachers and teacher educators.
These interviews included questions about the purpose of mathematics, learning and
teaching mathematics for social justice, and the current situation in mathematics

teacher education programs.
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* Literature review
» Construction of data collection tools
* Collecting needs analysis data (August-December, 2022)
* Analyzing needs analysis data
Preparing for the | « Goal Setting for TMSJ intervention
experiment * Designing TMSJ intervention

* Conducting initial interviews (February, 2023)

* Collecting data through reflections, video recordings, field
notes and in-class activities (February, 2023)

. | * Conducting final interviews (February, 2023)
1" experiment in | « Ongoing analysis of 1% experiment data
the classroom | o Naking revisions in the first experiment

* Conducting initial interviews (March, 2023) }

* Collecting data through reflections, video recordings, field
notes and in-class activities (March-April, 2023)

2" experiment in | Conducting final interviews (April, 2023)
the classroom

* Analyzing the entire data set

Retrospective
analysis

Figure 3. 2. Procedures of the Study

The middle school mathematics curriculum was examined in order to have a
coherent approach to the intervention since it is thought that the outcomes of this
intervention would be reflected in middle school students through pre-service
elementary mathematics teachers. Eight key competences are stated in the
curriculum. These competences are students' skills at the national and international
levels ranging from personal, social, academic, and business lives which are
determined according to Tiirkiye Qualifications Framework. The competences are:

communication in the mother tongue, communication in foreign languages,
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mathematical competence and core competences in science and technology, digital
competence, learning to learn, social and civic competences, initiative and
entrepreneurship, and cultural awareness and expression (MoNE, 2018). Teaching
mathematics for social justice mainly covers 2 of these competences: mathematical
competence and core competences in science and technology, and social and civic
competences. Mathematical competence is identified as the development and
application of mathematical thinking to solve a range of problems encountered in
daily life. Social and civic competences are related with individuals to participating
fully in civil life based on knowledge of social and political concepts and structures
and a commitment to democratic and active participation. It is seen that these
competences are in line with TMSJ in terms of its goals for teaching mathematics

and social justice.

In the framework of these competences, some special goals of the mathematics
curriculum are also considered in the development of the program related to teaching

mathematics for social justice (MoNE, 2018). These are:

Students,

- will be able to develop and use mathematical literacy skills effectively.

- will be able to understand and use mathematical concepts in daily life.

- will be able to easily express their own thoughts and reasoning in the
problem-solving process, and will be able to see the deficiencies or gaps
in the mathematical reasoning of others.

- will be able to use mathematical terminology and language correctly to
explain and share mathematical thoughts in a logical way.

- will be able to make sense of the relations between people and objects and
the relations of objects with each other by using the meaning and
language of mathematics.

- will be able to develop the skills of doing research, producing and using

information.

In the middle school mathematics curriculum, more specifically, some principles are

mentioned, which are considered in the implementation of the program (MoNE,
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2018). It is stated that mathematics should be considered a part of life, and every
opportunity should be used for the development of mathematical thinking. For
instance, issues such as bread waste, recycling, healthy and planned life, tax
awareness, social security rights, and obligations encountered in daily life should be
emphasized, and examples should be given on these subjects. Also, it emphasizes

associating values such as equality, justice, and sharing with appropriate objectives.

Some root values are determined as justice, friendship, honesty, self-control,
patience, respect, love, responsibility, patriotism, and helpfulness in the curriculum.
Therefore, by mentioning daily life problems, problem-solving, and issues related to
justice, the middle school mathematics curriculum emphasizes the concept of
teaching mathematics for social justice at some points. In that sense, it can be
concluded that TMSJ is in line with competences and principles in the middle school
mathematics curriculum, so an intervention in this topic will present examples for
pre-service elementary mathematics teachers and raise their awareness to implement

the middle school mathematics curriculum in a more effective way.

Considering the middle school mathematics curriculum’s aims, principles, and
values, reviewing related literature on teaching mathematics for social justice, and
results of the needs analysis study with the pre-service teachers and teacher
educators, the core ideas of teaching mathematics for social justice intervention are
determined as teaching for social justice, teaching mathematics for social justice,
reading the world with mathematics, and writing the world with mathematics.
Initially, I had not planned to include the topic of teaching for social justice in this
intervention. I had planned to focus only on mathematics teaching throughout the
intervention. According to the results of the needs analysis study, I identified that
some pre-service teachers did not have much knowledge about teaching for social
justice, and those who had heard about that concept did not have a deep
understanding. In order to implement social justice-oriented mathematics teaching in
the classroom, a teacher needs to be able to create an environment in the classroom
that is generally committed to the principles of social justice. Therefore, I decided to
include this topic at the beginning of this intervention. In terms of teaching

mathematics for social justice, I utilized Gutstein's (2006) concepts as reading the
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world with mathematics and writing the world with mathematics. According to these

core ideas, the goals of the program are determined as follows:

improve pre-service teachers’ understanding regarding teaching for social

justice

- develop pre-service teachers’ understanding of teaching mathematics for
social justice

- develop pre-service teachers’ understanding regarding reading the world
with mathematics

- develop pre-service teachers’ understanding regarding writing the world
with mathematics

- include social justice perspective in pre-service teachers’ mathematics

teaching.

As a theory of teaching and learning in the teaching mathematics for social justice
intervention, social constructivism is determined because of its suitable
characteristics for teaching for social justice (Adams et al., 2016) and the results of
the needs analysis study with pre-service mathematics teachers. This study will
utilize social constructivism while preparing lesson plans for teaching mathematics

for social justice intervention.

The design and implementation of mathematics teaching for social justice
intervention are influenced explicitly by social constructivism through its emphasis
on collaborative learning and the construction of knowledge through social
interactions. In the intervention, pre-service mathematics teachers engage in group
discussions, class discussions, problem-solving activities, and reflective exercises to
actively construct their understanding of how to teach mathematics for social justice.
For example, pre-service mathematics teachers work together during the intervention
to analyze real-world mathematical problems related to social justice issues such as
unemployment. Then, they collaboratively design instructional strategies that
promote critical thinking and empower students to use mathematics as a tool for
addressing social justice issues. Integrating social constructivism into the
instructional strategies ensures that pre-service mathematics teachers not only gain
theoretical knowledge but also develop practical skills for creating inclusive and

socially conscious mathematics classrooms.

31



Along with identifying core concepts and utilizing social constructivism as a learning
approach in this intervention, as stated, it is considered essential for pre-service
mathematics teachers to develop their practical skills in terms of developing TMSJ
lesson plans. Jeram and Davids (2020) stated that teachers should be provided with
the skills necessary for the conversion of theoretical ideas into practice. With this
idea, it was aimed to make pre-service teachers connect their theoretical knowledge
with practice in this study. Therefore, individual lesson plan preparation and

presenting those lesson plans are also included as a part of the TMSJ intervention.

Content and Instructional Sequence: The content and instructional sequence of the
TMSJ intervention, which was decided according to the needs analysis study and

literature review, is presented in this section (Table 3.1).

The Content of the TMSJ Intervention:
1. Teaching for Social Justice
2. Teaching Mathematics for Social Justice
a. Reading the World with Mathematics
b. Writing the World with Mathematics

Table 3. 1. Instructional Sequence

Lesson (for 2 Task

class hours)

0 Initial Interviews

1 Introduction of the Content/ Teaching for Social Justice

2 Teaching Mathematics for Social Justice

3 Reading the World with Mathematics / Writing the World

with Mathematics
Practices and Examples of TMSJ
Working on TMSJ Lesson Plans

Presenting TMSJ Lesson Plans

S| N |k

Final Interviews

After deciding on the instructional sequence of the TMSJ intervention, the researcher
decided on the materials that would be utilized and developed lesson plans for the

intervention. Moreover, how the related resources on the subject could be utilized
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consistently for social constructivism in the course content is determined. The
advisor of the researcher gave feedback on these materials and gave feedback on
developed lesson plans. In addition, another person with a Ph.D. from the education
faculty also gave feedback on the materials and lesson plans. Based on the
determined instructional sequence, and the received feedbacks the default outline of

the planned intervention is determined as follows (Table 3.2.).

The needs analysis study conducted with pre-service mathematics teachers and
teacher educators determined this intervention's content and teaching and learning
approach. Moreover, the initial interviews with pre-service teachers were also
significant in providing their understanding of the subject and making necessary
revisions on the content. Therefore, in the initial interviews with pre-service
mathematics teachers, their understanding of teaching mathematics and teaching

mathematics for social justice was asked.

Table 3. 2. Default Outline of the Planned TMSJ Intervention

Lesson 0  Initial interviews are conducted with PMTs to identify their
understanding of teaching mathematics and TMSJ.

Lesson1 A warm-up activity is implemented to meet with pre-service teachers.

Pre-service teachers share their expectations about the TMSJ
intervention.

The schedule of the TMSJ intervention is given.

PMTs share how they define social justice by using an educational
technology tool.

PMTs criticize the definition of social justice in different resources.

PMTs work in groups on the activity about teaching for social justice.
The activity is about the stories of 3 beginning teachers and how they
enact social justice teaching in their classes. The cases are from
Agarwal et al. (2010).

PMTs discuss what can be done to solve social justice challenges in
their groups in the sample stories and what might be essential points
of teaching for social justice.

PMTs discuss how they could define teaching for social justice in
class.

After introducing the definition of teaching for social justice, PMTs
discuss what teachers could do to maintain social justice in class.
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Table 3.2 (cont’d)

Lesson 2

PMTs answer a quiz on an educational technology tool that included
questions on social justice and social injustices worldwide.

Two mathematics problems with social justice context that can be
solved with the same mathematical operation are shared with PMTs,
and they criticize the importance of context.

PMTs discuss: “Is teaching mathematics neutral?” in the class, and
then the idea of critical pedagogy is shared with them.

PMTs are given another sample mathematics question with a social
justice focus to solve and they discuss the opportunities it provided for
the students

PMTs criticized the definition of TMSJ through different resources.

A poster describing the purpose of TMSJ is shared with PMTs and
they interpret the poster.

PMTs read a text “Why Social Justice in Mathematics Education?”
from Berry III et al. (2020) as part of the Think-Pair-Share Activity.
Firstly, they individually identify important aspect, they share their
ideas with their peers, and they share their ideas in the class.

PMTs write a reflective paper on what is the role of a teacher beyond
teaching the subject matter.

Lesson 3

PMTs solve a mathematics puzzle as a warm-up activity.

PMTs share what they remember from the previous class and changes
in their thoughts.

PMTs discuss benefits of TMSJ.

A sample TMSJ lesson plan which is developed by researcher on
unemployment was implemented in the class.

A sample TMSJ lesson plan from Berry et al. (2020) about “Sampling
Disaster” is shared with PMTs and they identify social justice goals
and mathematical objectives of the lesson. PMTs categorize two
dimensions of social justice goals: reading the world with
mathematics and writing the world with mathematics.

A class discussion is conducted on RWWM and WWWM.

PMTs draw a diagram of the relationship between RWWM and
WWWM, and compare their diagram with Gutstein (2003)’s diagram.

Lesson 4

PMTs solve a mathematical puzzle as a warm up activity.

PMTs discuss the components of TMSJ lesson plans, and what is
crucial for them while developing TMSJ lesson plans.

PMTs write a social justice topic that they can integrate to their
classes.

A class discussion is conducted on one of the social justice topics they
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Table 3.2 (cont’d)

Lesson4  write regarding how they can develop a TMSJ lesson plan.

A lesson plan draft is developed by all the PMTs.

PMTs write a reflective paper on challenging and most powerful
learning moments of the lesson and their ideas on RWWM and
WWWM.

At the end of the class, information about what is expected from
PMTs while developing their individual TMSJ lesson plan is given

Lesson 5  PMTs work in groups to find a slogan for RWWM or WWWM.
Groups share their slogans and they evaluate other groups slogans.

PMTs share their TMSJ lesson plan ideas, and receive feedback from
their friends and the researcher.

Lesson 6  PMTs presented their individual lesson plans on TMSJ, give feedback
to their friends and receive feedback on lesson plans.

Lesson 0  Final interviews are conducted with the PMTs to identify their
understanding of TMSJ and views on the intervention.

Lesson 1 started with a warm-up activity because the intervention was grounded in
social constructivism and, therefore, required high interaction among pre-service
mathematics teachers. Warm-up activity named as the favorite things is planned to
be done, which would allow pre-service teachers to share with their friends and to
keep in mind their friends' favorite things. In this activity, they form a circle, and one
of them is chosen as the starter and shares her/his name and her/his favorite color
first, and the next one on the circle repeats what the previous person said and adds
his/her name and favorite color. The activity continues with their favorite movies,
food, and books. Then, after pre-service mathematics teachers share their
expectations of the intervention, they are given a schedule. PMTs are asked what
words come to their minds when social justice is mentioned, and a word cloud is
created from their answers using an educational technology tool. After getting
answers, the meaning of social justice is discussed using different definitions. Since
the researcher conjectured that pre-service mathematics teachers would develop a
deeper understanding through the activities and tasks by working in groups rather
than individually, they are given a group activity on teaching for social justice.

Moreover, the researcher also conjectured that pre-service mathematics teachers
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were required to examine sample cases of teachers from the literature to develop
their understanding of teaching for social justice. In this activity, 3 cases focus on
three beginning teachers’ experiences of teaching for social justice (Agarwal et al.,
2020). PMTs work in groups, and in their groups, they discuss some questions
related to the experiences of those beginning teachers, and they try to figure out the
markers of teaching for social justice. At the end of the activity, the class forms a
definition of teaching for social justice and compares it with its definitions from the

literature.

Lesson 2 started with an interactive quiz through an educational technology tool, and
this quiz is conducted to make a fun lesson start and reinforce the pre-service
mathematics teachers' understanding of social justice. This quiz includes questions
that will develop their thoughts on social justice and examples of social injustices
worldwide. In addition, the fact that this quiz is done by using a technology tool
causes a fun competition among the students and increases interaction. The
researcher conjectured that examining mathematics problems in different social
justice contexts will make PMTs question the importance of the social justice context
in mathematics problems. Therefore, TMSJ is introduced with two mathematics
problems to the PMTs. Through these sample problems, a class discussion on
whether teaching mathematics is objective or subjective is planned. Then, PMTs
discuss the opportunities of TMSJ after another sample mathematics question was
introduced to them. After PMTs develop their understanding by the examples, they
criticize different definitions of TMSJ from the literature. A think-pair-share activity
to make pre-service teachers discuss and generate ideas together is planned to be
implemented during the intervention. After the lessons in which they question
teaching for social justice and TMSJ, PMTs are asked to write a reflective paper on

the role of a teacher beyond teaching subject matter.

Lesson 3 began with a warm-up activity consisting of a mathematics puzzle. After
solving the puzzle, the pre-service mathematics teachers share what they remember
from previous lessons and what is interesting to them, and they also share and
discuss as a class what they think about opportunities for TMSJ. The researcher

conjectured that there is a need for a TMSJ lesson plan implementation for the pre-
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service mathematics teachers as they are students in order to develop their
understanding of how to teach mathematics with a social justice focus. Therefore, a
TMSIJ lesson plan on unemployment was implemented to the pre-service teachers as
an example of lesson flow and as an example of how to conduct the social justice
discussions in a class. Then, it was planned to share a sample TMSJ lesson plan with
PMTs. The initial plan was to share another lesson plan with the PMTs as an
example, but based on the circumstances of the earthquake disaster in Tiirkiye in
February 2023, a lesson plan on Sampling Disaster (Berry et al., 2020) is planned to
be shared to guide them how they can integrate such a disaster issue in their
mathematics classes. In this example, pre-service teachers are asked whether they
could make a categorization of social justice goals as RWWM and WWWM. Finally,
the pre-service mathematics teachers are asked to show how they defined the
relationship between these concepts on a diagram, because it was conjectured that
they would be able to identify the relationship and develop conceptual understanding

through these concepts by drawing a diagram that shows their relationship.

Lesson 4, as a starting activity, involves PMTs solving a mathematics puzzle.
Afterward, pre-service mathematics teachers discuss what components should be
included in a TMSJ lesson plan. Then, through an interactive presentation, the PMTs
discuss what situations should be given importance and what problems could be
encountered while preparing and implementing TMSJ lesson plans. After these
discussions, an agreement on the components of the TMSJ lesson plans was
expected. The researcher conjectured that a TMSJ lesson plan developed jointly with
the pre-service mathematics teachers through classroom discussion would contribute
to developing their skills in developing individual TMSJ lesson plans. Therefore,
each pre-service mathematics teacher writes a social justice topic, and a TMSJ lesson
plan draft is developed with the pre-service mathematics teachers on a topic selected
from among the written social justice topics with a joint decision. At the end of the
lesson, the pre-service mathematics teachers wrote a reflective paper to reflect on
their learning process and ideas on RWWM and WWWM. Lastly, information about
what is expected from their individual TMSJ lesson plans and a rubric to evaluate

their lesson plans are shared with PMTs (Appendix A).
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Lesson 5 is planned that pre-service mathematics teachers will prepare a slogan for
RWWM or WWWM in group work, and this would deepen their understanding of
the concepts. Also, group members are expected to acquire new perspectives on
RWWM and WWWM by evaluating the slogans of the other groups. Then, PMTs
share their TMSJ lesson plan ideas, give feedback to their friends, and receive
feedback from their friends and the researcher. During Lesson 6, PMTs present their
TMSIJ lesson plans, provide feedback to their peers using the lesson plan presentation
rubric (Appendix B), and receive feedback on their lesson plans from their friends
and the researcher. Final interviews are carried out with the PMTs to reveal their

understanding of TMSJ and their views on the intervention.
3.1.2.2. Phase 2 - Experimenting in the Classroom

This is the phase of conducting the design experiment to test, refine, and observe
how the implementation works in the classroom (Gravemeijer & Cobb, 2013). This
study is conducted in two macrocycles (1% experiment and 2" experiment). The 1%
design experiment took place face-to-face at the Faculty of Education Building of the
university during the semester break in February 2023. The 2™ design experiment

occurred face-to-face at the Faculty of Education in March and April 2023.

The 1" Experiment was conducted in February 2023 with five pre-service
mathematics teachers. The researcher was the instructor during this intervention. She
was responsible for conducting initial and final interviews, taking video recordings in
the class, and conducting lessons according to paying attention to the critical points
in TMSJ. After each lesson, the researcher wrote field notes on events and tasks that
she thought had a role in developing concepts related to TMSJ and the events and
tasks that do not support learning about TMSJ. During the 1% experiment, lessons
were conducted based on the planned outline. Since the medium of instruction at the
university where the intervention was implemented was English, all materials used in
the classroom were prepared in English. The lessons in the intervention were
grounded in social constructivism, so the pre-service mathematics teachers had to
express their opinions and discuss them extensively during the experiment. The
PMTs stated that they preferred these discussions to be held in Turkish. Interaction is

very important in this study, and PMTs pointed out that language could be a barrier
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to their discussions; therefore, the discussions were held in Turkish. Some revisions
were made in the planned outline before the 2™ experiment, according to data
gathered by initial and final interviews, video recordings of class discussions, pre-

service mathematics teachers’ reflective papers, and in-class activities.

In the first lesson, after the pre-service mathematics teachers filled in the voluntary
participation form, a warm up activity was implemented, and information was
received about their expectations from the intervention. Then, information was given
about the content. Afterward, discussions were held on the concepts of justice and
social justice, and an activity was done to find the definition of the concept of
teaching for social justice. In the second lesson, two mathematics problems with the
same answer that was asked in different contexts was shared with the students, and
they discussed whether mathematics teaching is neutral or not. Later, information
about TMSJ was given on another example mathematics problem. After starting with
a warm-up activity and asking what they remembered from the previous lessons, in
the third lesson, pre-service mathematics teachers did a think-pair-share activity on
why social justice is important in mathematics education. Then, a sample lesson on
TMSJ was applied to the pre-service mathematics teachers. Moreover, they were
further asked to define the concepts of RWWM and WWWM on a different sample
lesson plan. In the fourth lesson, they were informed about what to pay attention to
in a TMSJ lesson plan, and they prepared a TMSJ lesson plan draft as a whole group.
Then, they wrote a reflective paper on the subject. In the fifth lesson, they wrote a
slogan about RWWM and WWWM as group work. PMTs started to prepare their
draft TMSJ lesson plans and received feedback from the researcher and other pre-
service mathematics teachers. In the last lesson, they practiced their lesson plans in

the classroom and received feedback from their friends and the researcher.

Revisions After the 1% Experiment: After watching videos of the lessons, reviewing
pre-service mathematics teachers’ in-class activities, reflection papers, and initial and
final interviews, some revisions were made to the intervention. Time constraint for
preparing individual TMSJ lesson plans was the biggest problem observed during the
1% experiment. The whole intervention was intensively completed in one week since

the students did not have classes during the semester break in February 2023. After
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the pre-service mathematics teachers engaged in the topic, they needed more time to
prepare lesson plans and think about them deeply. Therefore, the 2" experiment was
planned for a longer interval, with one week between classes. Apart from that, the
first activity was about TSJ. It was planned to discuss three cases with three groups,
but the time was enough to discuss only one case as a group. Therefore, in the 2
experiment, the planning included only one case. Pre-service mathematics teachers
shared their desire to see more sample lesson plans to be more engaged in the
subject; therefore, in the 2" experiment, more sample lesson plans, including those
of pre-service mathematics teachers of the 1% experiment, were given to the students
as resources. In the TMSIJ lesson plan preparation part as a group, since there were
few people in the 1% experiment, a lesson plan was prepared as a whole group, but
this process was not very productive. This lesson plan preparation activity was
planned as a group activity in the 2" experiment since it was observed that pre-
service teachers were active in other group activities. Moreover, a TMSJ lesson plan
template is developed by the researcher and it is given to PMTs as it provided a
structural order to the lessons. As a small change in the experiment, there were
mathematics puzzle questions at the beginning of classes to make students warm up
before the lesson. Since it took longer time to solve these puzzles, more simple
questions were chosen, and they were planned as peer activities during the 2"

experiment.

The 2" experiment was conducted with nine pre-service mathematics teachers
during March and April 2023 after making revisions in the 1% experiment. Due to the
diversity and intensity of the courses pre-service mathematics teachers took, it was
planned to be on Saturdays for six lessons (i.e. 12 class hours). After conducting
initial interviews with pre-service mathematics teachers, 2" experiment started. As
in the 1% experiment, in this experiment, the pre-service mathematics teachers
thought that language could be a barrier to their discussions, so although all materials
were in English, the discussions were conducted in Turkish. A revised outline of the

intervention is provided in Table 3.3. Revisions are written in italics.

Through the overview provided in Table 3.3., the 2" experiment was conducted.

Since the TMSJ intervention was planned to be delivered through social
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constructivism, it was crucial to create an environment where pre-service
mathematics teachers could freely share their ideas and engage with each other.
Therefore, the beginning of lessons included warm-up activities that would lead
PMTs to share their ideas. For instance, at the first lesson, we started with a warm up
activity in which PMTs shared their favorite color, movies, food, and books, and
everyone in the class tried to learn these characteristics of each other and memorize
them. This activity was essential to ensure PMTs got to know each other and shared
their ideas freely in class. Moreover, activities carried out in the classroom were
usually based on examples. PMTs tried to identify the common features and group
these features in the examples. The researcher was the instructor at the same time, so
she supported discussions with her questions. Thus, PMTs developed their own

understanding through group and class discussions.

Table 3. 3. Revised Outline of the TMSJ Intervention

Lesson 0  Initial interviews are conducted with PMTs to identify their
understanding of teaching mathematics and TMSJ.

Lesson1 A warm-up activity is implemented to meet with pre-service teachers.
In this activity, they share their favorite color, movies, food, books,
etc., and remember what their friends shared.

Pre-service teachers share their expectations about the TMSJ
intervention.

The schedule of the TMSJ intervention is given.

PMTs share how they define social justice by using an educational
technology tool.

PMTs criticize the definition of social justice in different resources.

PMTs work in groups on the activity about Teaching for Social
Justice. The activity is about the story of one beginning teacher and
how she enacted social justice teaching in her classes. The case is
from Agarwal et al. (2010).

PMTs discuss what can be done to solve social justice challenges in
their groups in the sample stories and what might be essential points
of Teaching for Social Justice.

PMTs discuss how they could define Teaching for Social Justice in
class.

After introducing the definition of Teaching for Social Justice, PMTs
discuss what teachers could do to maintain social justice in class.
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Table 3.3 (cont’d)

Lesson 2

PMTs answer a quiz on an educational technology tool that included
questions on social justice and social injustices worldwide.

Two mathematics problems with social justice context that can be
solved with the same mathematical operation are shared with PMTs,
and they criticize the importance of context.

PMTs discuss: “Is teaching mathematics neutral?” in the class, and
then the idea of critical pedagogy is shared with them.

PMTs are given another sample mathematics question with a social
justice focus to solve and discuss the opportunities it provided for the
students.

PMTs criticized the definition of TMSJ through different resources.

A poster describing the purpose of TMSJ is shared with PMTs and
they interpret the poster.

PMTs read a text “Why Social Justice in Mathematics Education?”
from Berry III et al. (2020) as part of the Think-Pair-Share Activity.
Firstly, they individually identify important aspect, they share their
ideas with their peers, and they share their ideas in the class.

PMTs write a reflective paper on what is the role of a teacher beyond
teaching the subject matter.

Lesson 3

PMTs work in pairs to solve a mathematics puzzle as a warm-up
activity.

PMTs share what they remember from the previous class and changes
in their thoughts.

PMTs discuss benefits of TMSJ.

A sample TMSJ lesson plan which is developed by researcher on
unemployment was implemented in the class.

A sample TMSJ lesson plan from Berry et al. (2020) about “Sampling
Disaster” is shared with PMTs and they identify social justice goals
and mathematical objectives of the lesson. PMTs categorize two
dimensions of social justice goals: reading the world with
mathematics and writing the world with mathematics.

A class discussion is conducted on RWWM and WWWM.

PMTs draw a diagram of the relationship between RWWM and
WWWM, and compare their diagram with Gutstein (2003)’s diagram.
Sample lesson plans were shared with PMTss.

Lesson 4

PMTs work in pairs to solve a mathematical puzzle as a warm up
activity.

PMTs discuss the components of TMSJ lesson plans, and what is
crucial for them while developing TMSJ lesson plans.
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Table 3.3 (cont’d)

Lesson4  PMTs write a social justice topic that they can integrate to their
classes.

TMSJ lesson plan template is shared with PMTs.
PMTs work on groups on TMSJ lesson plans.

PMTs write a reflective paper on challenging and most powerful
learning moments of the lesson and their ideas on RWWM and
WWWM.

At the end of the class, information about what is expected from
PMTs while developing their individual TMSJ lesson plan is given.

Lesson 5  PMTs work in groups to find a slogan for RWWM or WWWM.
Groups share their slogans and they evaluate other groups slogans.

PMTs share their TMSJ lesson plan ideas, and receive feedback from
their friends and the researcher.

Lesson 6  PMTs presented their individual lesson plans on TMSJ, give feedback
to their friends and receive feedback on lesson plans.

Lesson 0  Final interviews are conducted with the PMTs to identify their
understanding of TMSJ and views on the intervention.

3.1.2.3. Phase 3 - Conducting Retrospective Analysis

The data obtained from different data collection tools such as initial and final
interviews with pre-service mathematics teachers, reflective papers, field notes,
video recordings of the class, observations, in-class activities, individual lesson plans
were analyzed by thematic analysis to examine the development of pre-service
teachers’ understanding of TMSJ. More detailed information about this phase is

explained in detail in the data analysis section.

3.2. Context of the Study

The context of the study is a four-year elementary mathematics teacher education
program in a Faculty of Education in an English-medium state university in Central
Anatolia, Tiirkiye. Graduates of this elementary mathematics teacher education
program can teach middle school mathematics to grades 5 to 8. In the program's first

year, teacher candidates are responsible for the courses of mathematics, introduction
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to education and some education courses, and also an introduction course from the
computer education and instructional technology department, English and Turkish
language, and Principles of Atatiirk and History of Turkish Revolution courses. In
the program's second year, education, mathematics, and courses on teaching
mathematics are compulsory, and there are some elective courses. In the third and
fourth years, mathematics, teaching mathematics, practice in teaching, education, and
elective courses are offered to the teacher candidates. There is no emphasis on
teaching mathematics for social justice in teaching mathematics courses in the
undergraduate teacher education program. A detailed table with the course names

and credits for each semester appears in Appendix C.

The designed intervention in teaching mathematics for social justice is composed of
6 lessons, each consisting of 2 class periods. Participants were given a participation
certificate after completing the intervention voluntarily. The main focus of the
intervention was the critical approach to mathematics education. Teaching and
learning mathematics were discussed in terms of social, political, and cultural
perspectives. Students were expected to participate in discussions actively. Students
were encouraged to speak their ideas freely, and they were supposed to respect the
opinions of others. Since there were discussions in the class, pre-service teachers

were expected to value everyone’s ideas and not consider discussions personally.

The intervention included lessons to train pre-service mathematics teachers about
teaching mathematics for social justice. At the end of the intervention, they were
expected to prepare a mathematics lesson plan with a social justice focus. During the
intervention, they discussed concepts such as teaching for social justice, and teaching
mathematics for social justice with sub-concepts such as reading the world with
mathematics and writing the world with mathematics in groups or in class. They
encountered sample lesson plans that included a social justice focus on teaching
mathematics. Pre-service mathematics teachers first prepared lesson plans as a group,
then prepared lesson plans individually, and they presented the individual lesson
plans during the intervention. This intervention was implemented with pre-service

mathematics teachers in two macrocycles: 1% experiment and 2™ experiment.
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3.3. Participants

Data were collected during Phase 1 and Phase 2 of the study. In Phase 1, data were
collected from pre-service elementary mathematics teachers and teacher educators as
needs analysis in teaching mathematics for social justice. In phase 2, data were
collected during 1% experiment and 2™ experiment in the classroom. An overview of

the participants of the study is given in Table 3.4.

Table 3. 4. Overview of the Participants of the Study

n

Phase 1 Participants of Needs Analysis Interviews with Pre-Service 7
Teachers
Participants of Needs Analysis Interviews with Teacher 4
Educators

Phase 2  Participants of 1% Experiment 5
Participants of 2" Experiment 9

3.3.1. Participants of Needs Analysis

Needs Analysis study was conducted with the pre-service mathematics teachers and
teacher educators to reveal pre-service teachers’ familiarity or unfamiliarity with the

concepts teaching for social justice and teaching mathematics for social justice.

3.3.1.1. Participants of Needs Analysis Interviews with Pre-Service Teachers

This study utilizes purposeful sampling to reveal pre-service mathematics teachers’
experiences regarding teaching mathematics for social justice. Purposeful sampling
is intentionally selecting individuals and sites to learn or understand the central
phenomenon (Creswell, 2015). The logic of purposeful sampling is selecting cases
that are information-rich (Patton, 2015). By choosing these information-rich cases,

researchers can learn a great deal to answer their research questions.

Participants are selected among junior and senior pre-service teachers who are

enrolled in the elementary mathematics education department to understand the
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phenomenon deeply. Therefore, among the types of purposeful sampling, criterion
sampling, in which all cases that meet some predetermined criteria are studied, is

utilized in this study (Patton, 2015).

The criteria were being a junior or senior student at the elementary mathematics
education department in the state university in Central Anatolia, Tiirkiye. The reason
for determining these criteria was that these pre-service elementary mathematics
teachers were familiar with the departmental subjects, such as knowledge of basic
concepts and principles of teaching and learning, planning, implementing, and

evaluating instruction.

In line with this purpose, seven senior pre-service elementary mathematics teachers
are interviewed to identify their experiences and needs in terms of teaching
mathematics for social justice. The descriptive information of the participants is
presented in Table 3.5, including the year in the program, gender, and type of high
school they graduated. In terms of gender, there was only one male participant in the
needs analysis study. Actually, this gender distribution is consistent with the gender
distribution of pre-service mathematics teachers enrolled in 3™ and 4 grade in the
university. There are a total of 89 junior and senior students enrolled in the

department of elementary mathematics education, and only 20 of them were male.

Table 3. 5. Descriptive Information of Participants of Needs Analysis Interviews
with Pre-Service Teachers

Participant Year in the Gender Type of High School Graduated
Number Program

ST1 4 Female Medical Vocational High School
ST2 3 Female Anatolian High School

ST3 4 Female General High School

ST4 4 Female General High School

STS5 4 Female Anatolian High School

ST6 4 Male General High School

ST7 4 Female Science High School

3.3.1.2. Participants of Needs Analysis Interviews with Teacher Educators

There are five teacher educators at the Department of Elementary Mathematics

Education of the state university where the study is conducted. Interviews were
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conducted with four of them to understand pre-service teachers’ experiences with
teaching mathematics for social justice. The descriptive information of the
participants is presented in Table 3.6, including their gender, years of experience as a

teacher educator, and academic title.

Table 3. 6. Descriptive Information of Participants of Needs Analysis with Teacher

Educators
Participant Years of Experience as a Gender Academic Title
Number Teacher Educator
TE1 6 Female Assist Prof.
TE2 10 Female Prof. Dr.
TE3 6 Female Assist. Prof.
TE4 22 Male Prof. Dr.

3.3.2. Participants of 1st Experiment

Participants of the 1% experiment were teacher candidates who willingly attended the
intervention in teaching mathematics for social justice. 1% experiment was completed

with five pre-service mathematics teachers whose descriptive information are given

in Table 3.7.

Table 3. 7. Descriptive Information of Participants of 1st Experiment Experiment

Participant Year in the Gender Type of High School
Number Program Graduated

P1 3 Female Science High School
P2 3 Male Anatolian High School
P3 3 Female Anatolian High School
P4 3 Male Anatolian High School
P5 3 Female Anatolian High School

3.3.3. Participants of 2"! Experiment (Main Study)

The 2" experiment was conducted with a total of nine pre-service mathematics
teachers who willingly agreed to participate during March and April 2023.

Information about these nine participants is given in Table 3.8.
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Table 3. 8. Descriptive Information of Participants of 2nd Experiment

Participant Number Yearinthe Gender  Type of High School Graduated

Program

DE1 Can 3 Male Anatolian High School
DE2 Ceren 3 Female  Anatolian High School
DE3 Defne 3 Female  Anatolian High School
DE4 Kerem 4 Male Anatolian High School
DES5 Leyla 3 Female  Imam Hatip High School
DE6 Mine 3 Female  Anatolian High School
DE7 Mira 4 Female Science High School
DES Selin 4 Female  General High School
DE9 Umut 3 Male Anatolian High School

3.4. Data Collection Instruments

Design research utilizes different data collection tools in order to evaluate the
outcomes of the design and refine the design process (Design-Based Research
Collective, 2003). In this study, data collection tools through the 1% experiment and
the 24 experiment are needs analysis interviews for pre-service teachers and teacher
educators, initial and final interviews with pre-service teachers, field notes of the
researcher, external classroom observations, reflective papers, in-class activities and
individual lesson plans of pre-service teachers, and video recordings of classes. In

this section, these tools are stated in detail.

3.4.1. Semi-Structured Interview Protocols

In order to conduct interviews with pre-service teachers and teacher educators, I
developed 4 semi-structured interview forms (2 interview forms for the needs
analysis and 2 interview forms for the design experiment). Specific information is
required from all participants in the semi-structured interviews in which exact
wording or the order of the questions is determined during the interview (Merriam &
Tisdell, 2016). After forming the interview schedules, I shared them with three
experts to ensure the content and face validity of the interview protocol, the clarity of
the wording, and their suitability for the pre-service elementary mathematics teachers
and teacher educators. After making necessary changes according to the experts'

reviews, the final version of the interview protocols is obtained.
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3.4.1.1. Needs Analysis Interview Protocol for Pre-Service Teachers

Semi-structured interviews were conducted with pre-service elementary mathematics
teachers to reveal their experiences in teaching mathematics for social justice in
depth. For the needs analysis with pre-service teachers, I wanted to explore their
PMTs' views on teaching and learning mathematics and their experiences of the term
social justice during their undergraduate studies. Also, I wanted to understand their
views on teaching for social justice and teaching mathematics for social justice to
explore their basic conceptions of the concept and its use in the teacher education
field. In addition, I wanted to see their views on taking part in an intervention about
teaching mathematics for social justice are also inquired. After obtaining the final
version of the interview protocol, a pilot interview was conducted with a pre-service
elementary mathematics teacher, and there was no need to change the interview
questions. The final version of the interview protocol involved two main sections
demographic information and needs analysis questions on teaching mathematics for

social justice for pre-service teachers (Appendix D).

3.4.1.2. Needs Analysis Interview Protocol for Teacher Educators

In developing needs analysis interview questions with teacher educators, 1 followed
the same procedure as the needs analysis interview with pre-service teachers. I
developed the needs analysis interview questions for teacher educators, and the final
version involved two sections: demographic information and needs analysis
questions on teaching mathematics for social justice for teacher educators (Appendix

E).

3.4.1.3. Initial and Final Interviews Protocol for Pre-Service Teachers

Individual interviews were conducted with pre-service mathematics teachers before
and after attending 1 experiment and 2™ experiment. After developing initial and
final interview questions, they were revised based on the opinions of experts. The
initial and final interview questions focused on how pre-service mathematics

teachers’ understanding evolved while attending the teaching mathematics for social
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justice intervention. Initial interview questions mainly focus on expectations from
the intervention and their previous knowledge regarding TMSJ (Appendix F). Final
interview questions mainly focus on their understanding regarding TMSJ and their

reflections on the intervention (Appendix G).

3.4.2. Field Notes

Field notes are records of what the researcher hears, sees, experiences, and thinks
while engaged in the process of gathering and reflecting data in a qualitative study
(Bogdan & Biklen, 2007). The researcher wrote reflective field notes after each class
with a focus on identifying pre-service teachers’ perceptions and experiences
regarding TMSJ. The researcher wanted to ensure that the data gathered from the
interviews was connected to actual classroom events and tones. The researcher also
wanted to better understand the participants' experiences by knowing the

environment in which they formed.

3.4.3. Classroom Observations Protocol

Observations play a pivotal role in qualitative research, encompassing a range of
activities. These activities involve hanging around in the setting, getting to know
people and understanding their routines, and documenting actions and interactions,
and having a checklist to identify actions (Marshall & Rossman, 2016). In this study,
I designed the observation protocol based on the following dimensions: a) verbal
descriptions of the setting, the people, and the activities; b) direct quotations of what

participants said; and c) observer’s comments (Merriam, 1998).

One of the main purposes of conducting classroom observations was to contextualize
the data. To accomplish this aim, in the 2" experiment, two external observers
attended the lesson at different times. One was a Ph.D. student, and the other was a
Ph.D. candidate in Curriculum and Instruction Department. They took notes
according to the identified dimensions, reviewed their notes after the lessons, and

shared them with the researcher.
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3.4.4. Reflective Papers

Pre-service mathematics teachers wrote two reflective papers throughout the study
that included their ideas parallel to what was covered in both experiments' lessons.
These reflective papers had a significant value in understanding how their
construction process of concepts related to TMSJ developed. Pre-service
mathematics teachers wrote their first writing after discussing TSJ and TMSJ. They
wrote their second reflection paper after having detailed knowledge about TMSJ and
being familiar with the sample lesson plans on TMSJ to explain what the concepts of
RWWM and WWWM meant to them and the challenges and most powerful learning

moments in that lesson.

3.4.5. Video and Audio Recordings of Classes

Both of the experiments in the classroom were recorded, and group discussions in the
class were audio-recorded to identify each pre-service teacher’s ideas. All of the
video and audio recordings of the lessons were transcribed by the researcher, and
during transcription, the researcher took notes about the events, tasks, and
environment that developed pre-service mathematics teachers’ knowledge and

practices on TMSJ.

3.4.6. In-Class Activities

In-class activity sheets of the pre-service teachers during both experiments were
collected. Pre-service teachers encountered the TMSJ concept in an environment that
supported their participation throughout both experiments. In this process, they had
to complete various activity sheets individually and as groups during the lessons;
some sample activity worksheets can be found in Appendix H. These activity sheets

also were used as data in this study.

3.4.7. Individual Lesson Plans

Participants of the experiments prepared an individual lesson plan at the end of the

intervention as a final project, and they presented their lesson plans to the class.
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Therefore, it was aimed at how they can integrate the concepts we covered in the
intervention into their teaching. I developed a lesson plan evaluation rubric to
evaluate their TMSJ lesson plans in terms of appropriateness of the mathematics

content, social justice content, balance between them, etc (Appendix B).
3.5. Data Collection Procedures

In this study, I first collected data from pre-service teachers and teacher educators for
the needs analysis study. Then, I collected data through the implementation of the
intervention. Two permissions from the Middle East Technical University Human
Subjects Ethics Committee were taken throughout the study. Firstly, the necessary
permission for conducting needs analysis interviews with pre-service teachers and
teacher educators was taken from the Middle East Technical University Human
Subjects Ethics Committee (0418-ODTUIAEK-2022, see appendix I). Afterwards,
permission to implement the intervention was taken (0040-ODTUIAEK-2023, see
appendix J).

After receiving approval from the ethics committee at the beginning of August 2022,
I sent invitation e-mails to the junior and senior pre-service elementary mathematics
teachers for the needs analysis interviews. Interviews were conducted with the pre-
service teacher who responded this e-mail. The interviews with pre-service
mathematics teachers were scheduled with the participants face-to-face or online in
August and fall of 2022. The needs analysis interviews lasted approximately 30
minutes with pre-service teachers, and I took memos during the interviews.
Participants signed a consent form before the interview, and with their permission,
the interviews were recorded. Simultaneously, the data for the needs analysis with
teacher educators were collected. I sent invitation e-mails to the teacher educators to
schedule interviews, and they were conducted according to their availability. The
interviews with teacher educators were conducted during the fall term of 2022 and
lasted approximately 30-40 minutes, and I took memos during the interviews. Three
interviews with teacher educators were conducted face-to-face, and only one was
conducted online. After teacher educators signed a consent form, the interviews were
recorded with permission. Participants in the needs analysis interviews were

informed about the confidentiality of their records and their voluntary participation.
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I collected data through different instruments such as initial and final interviews,
field notes, classroom observations, reflective papers, video and audio recordings of
the classes, in-class activities, and individual lesson plans during the 1% experiment
and 2" experiment. Teaching mathematics for social justice intervention was
announced to the university's junior and senior pre-service elementary mathematics
teachers through e-mail. This e-mail gives brief information about the intervention.
Students were informed that the 1% experiment would be during the semester break
(February 2023). Some students answered the e-mail by clarifying their desire to
attend the intervention, but they will be in their hometowns during the semester
break. Those students' names were noted so they would be called again to participate
in the 2" experiment. Therefore, pre-service elementary mathematics teacher
participated in the experiments of their own will. For the 2" experiment, a group of
pre-service mathematics teachers who expressed interest in participating in the 1%
experiment but were unable to do so due to scheduling conflicts were contacted
through email. The pre-service teachers who still wanted to participate and whose
schedule fitted participated in the 2™ experiment. Five pre-service mathematics
teachers participated in the 1% experiment for one week during February 2023, and
nine pre-service mathematics teachers participated in the 2" experiment for four

weeks during March and April 2023.

Teaching mathematics for social justice intervention was face-to-face, but all initial
and final interviews with pre-service teachers were conducted online for both
experiments. One week before each experiment, pre-service teachers were invited to
initial interviews via e-mail, and one week after each experiment, pre-service
teachers were invited to final interviews via e-mail. All initial interviews were
transcribed before the experiment, and the final interviews were transcribed after
each experiment ended. Initial interviews lasted approximately 30 minutes, and final
interviews lasted approximately 60 minutes. I took memos during the initial and final
interviews. Throughout both interventions, all lessons were video-recorded, group
works were audio-recorded, and all students' work was collected. In addition, as the
researcher, I wrote field notes after each lesson, and a Ph.D. student and a Ph.D.
candidate observed different lessons and shared their observation notes with the

researcher.
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The participants of the TMSJ intervention were informed that they would attend the
study voluntarily and could leave whenever they wanted. Informed consent forms
containing detailed information about the process were read and signed by
participants of TMSJ intervention before it started (Appendix K). Voluntary
participants participated in the study; they were informed that they could leave the
study at any time. Confidentiality was provided by using pseudonyms. Besides, no
one except the researcher had permission to access the data that could reveal

participants’ identities.

3.6. Data Analysis

The researcher analyzed the various types of data from needs analysis interviews
with pre-service teachers and teacher educators; and the design experiments (initial
and final interviews, in-class activities, reflection papers, field notes, class
observations, and video recordings of classes. In this part, firstly, I explained how I
analyzed the needs analysis interviews with pre-service teachers and teacher
educators. Then, I explained how the retrospective analysis is conducted with the

entire data set in the design experiment.

3.6.1. Needs Analysis of Pre-Service Teachers Regarding Teaching Mathematics

for Social Justice

Thematic analysis was conducted through MAXQDA to analyze the needs and
experiences of pre-service elementary mathematics teachers in terms of teaching
mathematics for social justice. Data were gathered from pre-service elementary
mathematics teachers and teacher educators at the Department of Elementary
Mathematics Education in the state university in Central Anatolia, Tiirkiye. While
doing thematic analysis, the researcher utilized steps that Braun and Clarke (2006)
identified as familiarizing with data, generating initial codes, searching for themes,
reviewing themes, defining and naming themes, and producing the report. Firstly,
interviews were transcribed verbatim, and then all of them were read to get an
overall view of the information provided by the participants. After forming initial

codes, sub-themes, and themes, the researcher shared the coding process and sub-
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themes and themes with the supervisor. Some themes, sub-themes, and codes were
restructured after a meeting with the supervisor. A second meeting was conducted
with the supervisor on the restructured codes, sub-themes, and themes. Some
revisions were also made at the second meeting, and themes of the needs analysis
were finalized with a joint decision with the supervisor. The themes that emerged
from needs analysis interviews with pre-service teachers were reasons for choosing
the department, purpose of learning mathematics, social justice as a concept in
education, the conception of teaching for social justice, and teaching mathematics for
social justice. The themes of the needs analysis interviews with teacher educators
were teaching, social justice as a concept in education, and teaching mathematics for

social justice.

3.6.2. Analysis of Design Experiment

The analysis of the design experiment consisted of processes similar to those used in
needs analysis interviews with pre-service mathematics teachers and teacher
educators. Furthermore, a comparison of data was made in the design experiment
analysis. First of all, initial and final interviews, the videos of the lectures, and the
audio of group discussions in the class were transcribed, and pre-service teachers’
TMSJ lesson plans were reviewed. It was aimed to examine the development of pre-
service teachers' understanding related to TMSJ. Later, the researcher coded the data,
created sub-themes from these codes, and then themes from the sub-themes. In
addition, a constant comparative analysis was conducted to compare the pre-service
teachers' understanding before and after the experiment. Comparison of different or
the same data sets is a constant comparative method (Merriam, 2015). When
comparing the data sets, the researcher mainly focused on pre-service mathematics
teachers’ understanding of TMSJ. A comparison was made with the data from initial
and final interviews and the reflection papers of PMT’s. The researcher collaborated
with the supervisor to review and discuss the coding process and identified sub-
themes and themes. Subsequent to this discussion, certain themes were reorganized

and finalized through a collaborative decision-making process.

While examining how PMT’s understanding of TMSJ developed through the

experiment, Mira was selected as a case that showed a considerable change in her
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understanding of TMSJ. In selecting Mira’s case, all transcripts of the classroom and
group works, in-class works, reflection papers, and field notes were examined. The
change in Mira's understanding of TMSJ and perspective on teaching, as well as her
active participation in class discussions and group work, were the reasons for the
selection. For example, in the initial interview, Mira identified that she had not
encountered the concept of TMSJ. Therefore, her ideas were based on predictions. In
the initial interview, her ideas ranged from equal opportunity in mathematics
education to caring for individual differences or achieving social justice through
teachers’ attitudes. However, in the final interview, her ideas were more focused, and
she defined TMSJ as hitting two birds with one stone, teaching mathematics learning
outcomes and social justice consciousness at the same time. All the data about Mira
were analyzed, and the incidents that caused the change in her thoughts were

identified. In this way, how her understanding of TMSJ developed was examined.

3.7. Trustworthiness

The procedures employed to assure validity and reliability are related to the
trustworthiness of a research project (Patton, 2002). Lincoln and Guba (1985)
mention four criteria qualitative researchers should consider in pursuit of
trustworthiness: credibility, transferability, dependability, and confirmability. The
researcher followed the following procedures based on these criteria to ensure the

trustworthiness of the study.

Firstly, credibility is related to the internal validity of the study and, according to
Merriam (1998), deals with answering the question: “How congruent are findings
with the reality?”. The researcher was actively involved in all the processes of the
design experiment: designing, experimenting, analyzing, and making revisions. She
was both the instructor of the TMSJ intervention and a researcher at the same time,
so she had a prolonged engagement with all the processes of the research and took
field notes after the lessons. Hence, the researcher deeply tried to understand the
context. Also, data triangulation was used to accomplish the internal validity of the
research. Data were obtained from many different data sources (i.e., interviews, field

notes of the researcher, classroom observations, reflection papers, lesson plans,
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records of lessons, and audios of group works) and analyzed by cross-verifying with
each other. For instance, reflection papers were used to triangulate the findings of
final interviews with the pre-service mathematics teachers. Besides, observers’ notes
were used to triangulate the data gathered from video recordings of the classroom

and the researcher's field notes.

Secondly, transferability is concerned with the extent to which the findings of the
study can be applied to other situations (Merriam, 1998). In this study, thick
descriptions were an essential guide for researchers or implementers. The researcher
provided information about the participants and participation procedures of the
study, how and when the experiment took place, and in what ways data were

collected.

Thirdly, dependability relates to reliability and deals with the consistency and
replicability of the findings (Lincoln & Guba, 1985). This criterion was achieved
primarily through data triangulation. Moreover, an audit trail of the processes of the
design experiment that includes records of the entire research processes ensured that
the research steps could be followed. In addition, data analysis was carried out as a
process with the supervisor and she provided effective feedback, and the final
analysis was carried out in line with the joint decisions taken after doing several

meetings with the supervisor until agreement was reached.

Lastly, confirmability is about how “how much are the findings shaped by the
participants and conditions and not due to researcher bias?” (Lincoln & Guba, 1985).
In this study, confirmability is assured through using data collection triangulation.
The researcher kept reflective field notes after the lessons in which she analyzed the
lessons and PMT’s understanding of TMSJ. In addition, the researcher and the

supervisor co-worked during the research process and analysis of the data.

3.8. The Role of the Researcher

In the study, I was active both in the designing process and in the experimenting of

the designed intervention because, in design research, the teacher can also be the
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researcher (Bakker, 2019). After deciding the content of the intervention, I designed
tasks and activities and revised them. I supported the creation of a discussion
environment and followed the discussions. In addition, after each class, I took field
notes in which I monitored pre-service mathematics teachers’ understanding and the
effect of the tasks and activities on their learning regarding TMSJ. In that sense, I

was also a data source for this study and took an active role throughout the process.

After graduating from the Department of Secondary Mathematics Education, I
worked as a mathematics teacher of the 5™ graders in a private school in Istanbul.
This experience provided me with many insights into teaching and learning
mathematics. As a mathematics teacher, what I observed was that, unfortunately,
most of my students had negative attitudes toward mathematics and that these
attitudes were developed at an early age. In fact, one of the most significant reasons
for these negative attitudes was that students did not connect the mathematics they
were learning to their lives. We were teaching mathematics by doing many activities
and giving importance to the active participation of the students in the school where I
worked. Still, it seemed that this was not very effective. I thought that maybe this
was related to our method of teaching mathematics, that the mathematics lessons in
which the students actively participated and were taught through activities might not

have made enough connections with their lives.

After a year of study, I completed my master's degree in Curriculum and Instruction,
where I conducted a study on pre-service teachers' thinking skills and reflective
thinking tendencies. Since pre-service teacher education is a field that I particularly
care about and love to study, I thought that I wanted to work with pre-service
teachers during the process of deciding of the topic of my dissertation because I think
that pre-service teachers can adapt to innovative ideas and teaching methods very
quickly and are prone to self-improvement. As a result of these thoughts, I wanted to
work with pre-service mathematics teachers because teaching mathematics and using
different techniques in mathematics teaching is a field that I liked very much. Based
on my own teaching experience, social justice-oriented mathematics teaching, which
aims to make students both love mathematics and develop their awareness of social

justice in addition to their mathematics learning outcomes, was very compatible with
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my goals of teaching and teaching mathematics. I think we can both make students
love mathematics lessons and contribute to their growth as individuals who question
social justice issues in society at the same time. After deciding on the topic, I thought
that it would be useful to design an intervention for pre-service teachers in this topic
because I think that if I reach pre-service mathematics teachers, I can somehow reach
their students in the future and reach a large number of students as an effect of this

intervention.

Before planning the intervention, I wanted to see pre-service mathematics teachers'
and teacher educators' ideas and experiences about this topic, and I did a needs
analysis study. Then, I designed an intervention. Since this intervention was not part
of a course and my thesis monitoring committee members stated that students might
participate but may not continue, I had some concerns about finding participants and
making them attend until the end of the intervention. When I invited pre-service
mathematics teachers for this intervention, I indicated that I would give them
incentives. I realized these concerns were unfounded after contacting pre-service
mathematics teachers. The topic attracted the interest of the pre-service mathematics
teachers. I was a little relieved when they shared that they liked coming to the
lessons because it was an environment where they could share their ideas
comfortably, and I guided them with questions to construct their understanding.
During the interventions, I did not give them knowledge but aimed to develop their
understanding, sometimes just through discussions and sometimes through

discussions on examples related to the topic.

Conducting this research as design research was the part of this study that improved
me the most and challenged me the most. I had to carefully decide on each step while
designing the intervention and collecting the data in the right way while
implementing it. I collected data from many different sources during the
interventions and had to make data triangulation while analyzing them. This process
developed me both as a researcher and as a teacher educator. As a researcher, |
designed an intervention in which I played an active role in all processes and
implemented this intervention; after doing revisions to the Ist intervention, I

developed the 2" intervention and analyzed the results. As an emerging teacher
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educator, I implemented this intervention, which consisted of 12 lesson hours with
pre-service mathematics teachers twice, and I had the chance to observe the process

and the results.

3.9. Limitations of the Study

The most critical limitation of this study was the February 2023 earthquakes that
took place just before the 1% experiment. The earthquake caused both the date to
change and the lessons in the university conducted online afterward. During this
process, there were problems with planning of the experiments. The 1% experiment
was planned to start on 13 February 2023 during the semester break and last for one
week. Unfortunately, before we started the 1% experiment, the February 2023
earthquakes happened, and since she was affected by the earthquakes, one of the pre-
service teachers could not participate. Since other participants were not directly
affected by the earthquakes, the experiment was postponed by one week, started on
February 20, and was conducted face-to-face. It was postponed because the whole
country was actually affected psychologically after the earthquakes. In the following
spring semester, due to the earthquakes, the lessons started to be held online, but all
of the participants of the 2" experiment were in Ankara during this period. Since the
intervention was designed with a learning and teaching approach grounded in social
constructivism, in which interaction is crucial in the classroom, it was essential to
conduct the lessons face-to-face. Since the participants were in the city, the 2
experiment was conducted face-to-face on Saturdays while pre-service mathematics
teachers' other classes continued online. It was on Saturdays because no two hours

were available on weekdays that fit into each participant’s course schedule.

60



CHAPTER 4

RESULTS

There are two main sections in this chapter. The results of the needs analysis
regarding teaching mathematics for social justice from the perspective of pre-service
teachers and teacher educators and the results of the design experiment are presented

in separate sections.

4.1. Results of Needs Analysis

This section contains the findings of the needs analysis study with pre-service
teachers and teacher educators. Findings are separately presented in relation to the

research questions of the study.

4.1.1. Needs Analysis Regarding Teaching Mathematics for Social Justice from

the Perspectives of Pre-Service Teachers

Reasons for Choosing
— Mathematics Teacher
Education Department

Purpose of Learning
Mathematics

Social Justice as a
Concept in Education

The Conception of
—  Teaching for Social
Justice

Needs Analysis with PMTs
|
|

Teaching Mathematics
for Social Justice

Figure 4. 1. Needs Analysis with PMTs
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The needs analysis interviews with the pre-service teachers constituted the findings
related to the 1% research question of the study. Drawing on the interviews with
PMTs, they had different reasons for choosing the mathematics teacher education
department. Moreover, their views about the purpose of learning mathematics, social
justice as a concept in education, teaching for social justice, and teaching

mathematics for social justice are explained in Figure 4.1.

4.1.1.1. Reasons for Choosing Mathematics Teacher Education Department

The results revealed that pre-service mathematics teachers have various sources of
motivation for choosing the elementary mathematics education department. The
findings scrutinized that the reasons for choosing the department vary from self-

directed, family-directed, university exam ranking, and having role model teachers.

Self-directed: Directed from the needs analysis, I could capture “the self” as a
defining concept of PMTs' decision to become a mathematics teacher. The love of
mathematics was strongly emphasized by most of the participants. ST4, for instance,
mentioned the love of mathematics in relation to the love of children and nurturing
the mathematics learning of children. Additionally, being able to teach something to
their friends made them feel happy. They indicated the pleasures of satisfying the
learning needs of their friends and how this impacted their future aspirations.
Moreover, some of them highlighted that they see the teaching profession as a sacred

profession, so they choose their careers based on this idea.

Family-directed: Some pre-service mathematics teachers had chosen teaching as a
profession because of the guidance of their families. Having someone with a
teaching career in their family made them more predisposed to this profession. ST3
stated that her sister graduated as a classroom teacher, and her mother worked as a
teacher for a while. Therefore, she pointed out that these might cause her

predisposition to the teaching profession.

University Exam Ranking: The results revealed that some pre-service elementary

mathematics teachers chose this department because of their university ranking. ST7
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stated that her university exam ranking was low for the department she wanted to
study. She was tired and did not want to prepare for the university exam again. She
chose this university and the department because she wanted to study at the best

university.

Having Role Model Teachers: A good teacher can improve us in many areas of our
lives and guide us in choosing teaching as a profession. ST4 commented on this issue
as her mathematics teachers were outstanding in middle and high school; she was
very good with them. They helped her grow in many ways, which was why she liked

teaching mathematics, and wanted to be a teacher like them.

4.1.1.2. Purpose of Learning Mathematics

The views of pre-service mathematics teachers about the purposes of learning
mathematics actually provide information about how they position mathematics
learning in their lives and their teaching. Based on the study's findings, PMTs stated
the purpose of learning mathematics is that mathematics is in every aspect of our

lives, builds thinking skills, and mathematics is a gatekeeper.

Mathematics in every aspect of our lives: Some pre-service elementary mathematics
teachers stated that they appreciate mathematics in every aspect of their lives. One
reason is that mathematics makes their lives easier as they encounter it in many ways
in their daily lives. ST4 highlighted this by saying: “For example, you're going to
buy something for your house and have a budget. You have to use mathematics about
this budget in terms of what you have, what expenses you have, and what income you
have. It is very, very necessary.” ST4 emphasized that the budget arrangement was
one of the prominent factors she felt as a student. Pre-service teachers also pointed
out that mathematics can be regarded as the building block of our lives, and it needs
to be applied in many areas, such as doing daily grocery shopping, and in many
professions, such as architecture and tailoring. In particular, one of the PMTs
emphasized its relationship with arts; she clarified that the mathematics of
compositions are indicators that it is in every aspect of our lives. She stated, "I'm also

very interested in the relationship of mathematics with arts and painters. For
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example, there are compositions by famous artists like Beethoven. I think

mathematics was used a lot in those compositions. That's why it's crucial.” (ST2)

Building Thinking Skills: Another purpose of learning mathematics mentioned by
the pre-service teachers is that mathematics develops thinking skills. ST6
emphasized the mind-developing role of mathematics, as people can start to think
more analytically and create solutions more easily through mathematics, and it also
improves thinking. In addition to this view, some of them mentioned that it provides

us with different perspectives and has an impact on success in different fields.

Gatekeeper: A pre-service mathematics teacher shared how mathematics changed her

life and how mathematics opened new doors in her life by stating:

Mathematics was the only thing that improved my life. I went to university,
went to new cities, and met many people thanks to mathematics. So, I can say
that I paved the way for my life thanks to mathematics. I have always loved
mathematics since childhood. Mathematics helped me get into a good high
school. I came to a good university because I did mathematics well. For
example, I am in demand from people as a teacher because I do mathematics
well. It actually has a huge role in my life. (ST7)

4.1.1.3. Social Justice as a Concept in Education

The findings on social justice as a concept in education focused on the need for
social justice in education and their familiarity with social justice as a concept in the

teacher education curriculum.

The Need for Social Justice in Education: Some pre-service mathematics teachers
exemplify injustices in the education system through the differences between rich
and poor or differences between east and west regions of the country in terms of
quality of education and access to education. This situation emphasizes the need for

social justice in the education system. One of them stated that:

Well ..., for example, students in good financial situations can take private
lessons and go to a tutoring center. Students with poor financial status are
actually left with only the education they receive at school. And if the family
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is uneducated, that is an even worse factor. The family cannot take care of
them. The teacher can only pay a little attention within the limits of the
possibilities because they don't have enough resources and can't use
technology such as computers. We need social justice to overcome the gap
between those students. (ST7)

Lack of Familiarity with Social Justice in Teacher Education Curriculum: The
findings revealed that pre-service mathematics teachers had a lack of familiarity with
social justice concepts in their teacher education curriculum. Some of them
emphasized that they had never encountered this concept in any course during their
undergraduate education. However, some stated that they were slightly familiar with
the concept of social justice in some courses of their undergraduate education. For
example, ST2 stated in an education course that they talked about students coming
from a certain environment, family, and culture when they start school. She pointed
out that all of these are related to social justice. ST2 mentioned that she was
introduced to social justice concepts in that course. According to her statements, it
can be concluded that social justice is not directly emphasized but indirectly

mentioned in that course.

4.1.1.4. The Conception of Teaching for Social Justice

According to the findings, the conceptions of pre-service teachers who had a lack of
familiarity with the concept of social justice throughout their teacher education
curriculum on teaching for social justice are centered on a single dimension. Pre-
service teachers’ definitions of teaching for social justice are mainly focused on the

fact that it is equal opportunity for all.

Equal Opportunity for All: Most pre-service teachers defined teaching for social
justice as providing equal opportunities for all, while one mentioned it as providing
equal access to education, especially for students with diverse socioeconomic status.
ST2 stated that when she heard teaching for social justice, what came to her mind
was that students from diverse backgrounds and environments. She mentioned that
teaching for social justice is providing opportunities in a way that can make everyone

more equal. She added, "Providing the same opportunities for all students is a little
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difficult. But, as I understood, it is at least making an effort for this.”. Along with
these ideas, ST3 emphasized that teaching for social justice is related to not
discriminating between students in class; teachers should behave equally to the

students to create a more socially just environment in their classrooms.

4.1.1.5. Teaching Mathematics for Social Justice

The findings related to PMTs’ conceptions regarding teaching mathematics for social
justice are categorized under their understanding, knowledge of sources of TMSJ,
recommended social justice topics for TMSJ, opportunities and concerns regarding

TMSJ, and their thoughts and preferences regarding TMSJ.

Understanding of Teaching Mathematics for Social Justice: As with the concept of
teaching for social justice, pre-service teachers also lacked knowledge about teaching
mathematics for social justice. Some pre-service teachers were not able to relate the
concept of social justice with mathematics teaching and, therefore, could not give an
example of this concept, as one of them stated: “At the moment, I cannot associate
any social justice issue with teaching mathematics, so I guess I cannot give such a
specific example” (STI1). Some PMTs shared that they had no idea how teaching
mathematics for social justice would contribute to students' mathematics learning
because they could not connect it with teaching mathematics, as one of them stated:
“I couldn't associate social justice with mathematics teaching, so I don’t know what
kind of an effect it would have on teaching mathematics, I don’t know it right now, I
couldn't think of it” (ST3). Another pre-service teacher, ST7, also stated that she did
not know about teaching mathematics for social justice; therefore, she was unsure
about its effect on teaching mathematics. Regarding reading the world with
mathematics, one pre-service teacher said that it is not possible to raise students'
awareness of social justice issues by teaching mathematics; it is only possible by
doing different types of activities. In terms of writing the world with mathematics,
ST3 stated that she could not associate teaching mathematics with acting for change

on social justice issues.

Knowledge of TMSJ Sources: All the PMTs except one indicated they had no idea of
sources related to TMSJ. ST1 stated that she did not know any TMSJ sources, and
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ST3 noted that she had no information about TMSJ sources. Moreover, ST6 also
emphasized that he had no information about TMSJ sources. On the other hand, only
one of the PMTs indicated that she could benefit from the work of Non-
Governmental Organizations while preparing her mathematics lessons in a social

justice context.

Recommended Social Justice Topics for TMSJ: Since some pre-service teachers
could not make a connection between teaching mathematics and social justice, they
could not suggest any social justice issue that could be integrated into mathematics
teaching. For instance, ST7 stated: "Hmm. [ can't think of anything right now.

Nothing comes to my mind.”

One PMT stated that it would be good to integrate religious, sectarian, and racial
differences into mathematics teaching, mainly based on her own experiences
involving social injustice in her hometown, but added that she had no idea how to do

this. ST3 stated that:

I mean, here again, in my hometown, there is a lot of sectarian mixing in
Hatay. There are differences in religion and race. Maybe these can be good if
they are included in teaching, but I don't know how they can be included in
mathematics teaching.

In addition, some PMTs emphasized integrating poverty, rights-based education, and

equality topics into mathematics teaching without elaboration on how to do it.

Opportunities of Teaching Mathematics for Social Justice: The findings revealed that
pre-service teachers identified opportunities in different aspects by integrating social
justice issues into teaching mathematics. Some pre-service teachers stated that
through this integration, students' awareness of social justice issues may increase,
and they may want to take action in some situations thanks to their increased
awareness. For example, ST4 explained that TMSJ would raise students’ awareness.
She added that when we included social justice topics in mathematics teaching,
students would love mathematics and do mathematics by being aware of some social

justice topics. ST4 emphasized that students would learn mathematics, and their
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awareness of social justice topics would increase; with this increase in their
awareness, students would demand a change, and they would be willing to make

changes.

One pre-service teacher stated that students could take this action only when they

were adults. She stated that:

If they realize this when they are young, they can defend their rights better
when they grow up because they have realized it when they were young. At
least they learn that they have rights. They can say that I don't deserve to get
less because [ am a woman. (ST7)

Some PMTs emphasized that it would contribute to students' positive attitudes
toward mathematics because mathematics classes would integrate social issues that
attract students' attention. Besides, one PMT indicated that integrating social justice
issues into teaching mathematics would be an example for other courses; other

teachers may also prefer to use this if they see benefits.

Concerns Regarding Teaching Mathematics for Social Justice: According to the
findings, the pre-service teachers had concerns about integrating social justice issues
in teaching mathematics. Some PMTs indicated that students would only focus on
solving the mathematical problem, and they would not focus on the context of the
problem. Therefore, students would miss the social justice outcome, and social
justice outcomes would not be observed. Some pointed out that students would not
be able to transfer what they learned in the classroom regarding a social justice issue
to the outside of the classroom. For example, one PMT stated: “Maybe in class, they
might say, why did you give less to girls? Or you gave more to boys. They can say
that, but I don't know if they can take it to the next level. Maybe that concept of

social justice stays in the classroom” (ST7).

Another important point that emerged from the findings was the importance of the
appropriateness of social justice topics for students' age groups. According to some
pre-service teachers, it would be challenging for teachers to discuss social justice

issues that are not appropriate for the age group of the students, and students will not
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be able to achieve social justice outcomes in the end. Lastly, if there is disharmony
between what students learn at school and the situation at their homes, this will
reduce the effectiveness of integrating social justice issues into teaching
mathematics. A PMT shared her ideas on this issue: “In a family or in a society that
is not conscious about this issue, the child learns at school that inequality is wrong,
but when they go home, for example, it is very normal. In this case, what we try to do

as teachers will not work™ (STI).

Curriculum Transmission Preference for TMSJ: PMTs' curriculum transmission
preferences on integrating social justice issues into mathematics teaching are that
they believe they could integrate social justice issues into mathematics teaching
through in-class and extracurricular activities. Some pre-service teachers thought
social justice issues could be taught by paying attention to situations such as equal
distribution and justice by the teachers during activities in class. Some of them stated
that they could integrate daily life social justice issues into mathematics problems.
Regarding extracurricular activities, some PMTs pointed out that project work as an
extracurricular activity could be beneficial for students to understand social justice

1SSues.

Thoughts on TMSJ Intervention: While examining the needs of pre-service
elementary mathematics teachers, a question was asked in the interview about their
ideas on participating in an intervention in teaching mathematics for social justice.
The findings indicated that some pre-service mathematics teachers stated that they
found such intervention beneficial, and some stated they would like to participate in
such an intervention. ST6 emphasized: “I mean, I would want to gain experience.
Maybe I am looking at it from the wrong point of view right now. I would want to
attend it to change my point of view.” Some of the participants indicated their
perceptions of teaching mathematics for social justice, and others indicated the

following:

1 would very much like to take part in such a training. I honestly don't know
how to integrate social justice into my lessons, but I would like to integrate it.
Because the world is changing, and we need to eliminate these inequalities.
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Everyone needs to access their rights fairly. If there is such a training, 1
would love to participate. (ST1)

For example, I am saddened that I can't think of any examples right now. So,
maybe when we are pre-service teachers or after we become teachers, we
should have a training on teaching mathematics for social justice regarding
what can be done in middle school education. I think this training could be
good. (ST3)

Teaching Preference for TMSJ Intervention: The results of the PMTs Teaching

Preferences for the intervention in TMSJ are listed in Table 4.1.

Table 4. 1. Pre-Service Teachers’ Teaching Preferences for TMSJ Intervention

Preferences Number of
Participants
Learning Activities Group Work 6
Preference Both Individual and Group 1
Work

How to Receive TMSJ  Face to Face
Face to Face or Online

— N

Most pre-service teachers said they would prefer the intervention to be planned by
including group activities for reasons such as learning from peers in the group,
gaining different perspectives, and creating new ideas with brainstorming. Regarding
their preferences for face-to-face or online classroom environments, most pre-service
teachers emphasized their preference for face-to-face classrooms, stating that face-to-

face is better in terms of focusing on work, communication, and effectiveness.

Based on these findings obtained from pre-service mathematics teachers, the
intervention in teaching mathematics for social justice is designed face-to-face. It

utilizes social constructivism as a teaching and learning theory.

4.1.2. Needs Analysis Regarding Teaching Mathematics for Social Justice from

the Perspectives of Teacher Educators

The findings of the interviews conducted with teacher educators on the experiences

of PMTs regarding TMSJ encompass the answer to the 2" research question of the
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study. The findings revealed three themes shown in Figure 4.2, which are teaching,

social justice as a concept in education, and teaching mathematics for social justice.

Teaching
Needs
Analysis
with
, Teacher
I S(t’."‘al Educators Teaching
auéol;geai Mathematics
in P for chial
Education Justice

Figure 4. 2. Needs Analysis with Teacher Educators

4.1.2.1. Teaching

Under the teaching theme, two categories flourished: teaching mathematics

orientation and mathematics teacher education orientation.

Teaching Mathematics Orientation: Most teacher educators emphasized the
significance of constructing mathematical knowledge by students themselves. They
highlighted that students should learn mathematics. They stated that mathematics is
not a subject to be memorized but rather a subject to be learned by understanding. To
make the students understand mathematics, one female teacher educator explained
that she emphasizes the classroom environment where mathematics is co-
constructed. She also mentioned that mistakes are learning opportunities for students

by stating:

We decide together with students on how to proceed with mathematical
knowledge construction in the class based on the mathematical knowledge
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constructed and the relations among components of mathematics and what
comes from where. It is much beyond memorization and requires building
relations among the mathematical concepts. In that process, mistakes are
important for us. They are learning opportunities for us. (P1)

Some teacher educators highlighted the importance of teaching mathematics
concepts correctly to the students, focusing on different dimensions. One teacher
educator said, “I think that knowing the concepts correctly gives me information
about the conceptual structure of that person, whether that person's conceptual
structure is strong mathematically” (P3). Another teacher educator said, "Students
are likely to encounter mathematical concepts and symbols in daily life, these
symbols or representations related to mathematics. Therefore, I attach great

importance to it" (P2).

Another point that some teacher educators place importance on teaching mathematics
is emphasizing mathematics in daily life. One teacher educator mentioned that
mathematics is necessary to meet our needs in our daily lives. Another teacher

educator emphasized that mathematics is a useful tool by stating:

Mathematics is a very useful tool that we can adapt to specific life situations.
We can understand some aspects better and analyze and examine some
aspects by using mathematics, from very technical to social issues. Therefore,
mathematics has such a powerful aspect. (P4)

Drawing on the interviews with teacher educators, according to some of teacher
educators developing reasoning skills is another critical point in teaching
mathematics. P3 indicated that from mathematics lessons, students could learn to
analyze a problem situation they encounter, and could reach the results by following

problem solving processes, and she indicated this as:

1 think one of the most important things a child can learn from mathematics
lessons is to be able to analyze a problem situation they encounter. To be
able to determine the data necessary for the solution of that problem, either
by doing research, asking if they need to ask around, or drawing from their
mathematical knowledge. To be able to design a solution and when that
solution does not work, to see and evaluate the shortcomings of that solution,
to think about how to revise it, and try it again, and to do this patiently
without giving up until the result is reached. (P3)
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Lastly, one teacher educator pointed out that making students recognize the method
for learning mathematics should also be considered in teaching mathematics. P3
expressed that it is crucial to give the opportunity to the students to understand how
they learn mathematics because students can learn in different ways, such as by
writing or visual representations. She pointed out that this is about realizing

themselves.

Mathematics Teacher Education Orientation: Teacher educators indicated some
points they consider essential in mathematics teacher education. Some teacher
educators emphasized the significance of raising awareness of pre-service teachers
on equity in mathematics education. While one of the teacher educators emphasized
the importance of a fair and qualified educational environment in the classroom, the
other one defined it in terms of being a conscientious teacher in the classroom and

said:

Being a conscientious teacher is not just an emotional conscience; I am not
just talking about an affective conscience. It could be about the students’
socioeconomic status, disability, or anything that bothers them. Recognizing
that there is a right to learn mathematics independent of all these and not
putting a filter to transfer the mathematical knowledge that you have as a
teacher. (P3)

Another critical aspect in teacher education identified by one teacher educator (P3) is
that pre-service teachers need advanced mathematical knowledge when they become
teachers because even if they are not going to teach this advanced mathematical
knowledge to their students, they will utilize this knowledge while making sense of
the subject and developing activities on that subject. Another teacher educator (P4)
explained that since pre-service teachers need to do measurement and evaluation

when they become teachers, it is important to equip them in this regard.

4.1.2.2. Social Justice as a Concept in Education

From the drawings of interviews with teacher educators, social justice in education
includes both ways to achieve social justice in their classes and the need for social

justice in education. Information about them is given in detail below.
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Ways to Achieve Social Justice: Ensuring social justice in the classroom is vital
because the learning environment pre-service teachers encounter during their teacher
education will form the basis of the learning environment they will create in the
future. Teacher educators have used different ways to achieve social justice in their
classrooms. One teacher educator tried to achieve social justice in her class by co-
creating a learning environment and shared decision-making. In addition to this,
another teacher educator tried to achieve this by setting classroom norms. To

illustrate, she pointed out that:

One should not interrupt or offend someone because they said a wrong thing.
Listening to each other within a framework of mutual respect and being able
to discuss in that framework. You are having a discussion. You have a
discussion there, but you set a social norm when you discuss. You discuss
within the framework of those norms. So, they become your rules. (P2)

The Need for Social Justice in Education: Some teacher educators emphasize the
need for social justice, especially in public schools, regarding the gap between
students from low socioeconomic status and students from high socioeconomic
status. P1 said that she encountered this situation while observing pre-service
teachers in their practice teaching in public schools as students from low
socioeconomic status do not have the same opportunity in the classes as students

from the high socioeconomic status, and she stated that:

1 saw this often when [ went to the observation in practice teaching, and I felt
very sad. I observed this when we used to go to Cigdem. There are children
who are collecting paper in that region, but now they have moved to a
different place. These children go to the same public school with the children
of well-educated families live in the same neighbourhood, and I saw that
those children collecting paper were never involved in the classroom
discussions when [ went to observe pre-service teachers. Pre-service teachers
tried to give everyone the floor with what they see from us, they chose
randomly from the students. And the teacher told them a few times in class
that they would not talk. I was also upset when I heard this, but we could see
that they participated when the floor was given. Because they were not given
the opportunity. Do you know what I mean? I mean, they were not given the

opportunity. (P1)

4.1.2.3. Teaching Mathematics for Social Justice

The findings related to teacher educators’ conceptions of teaching mathematics for

social justice are categorized under TMSJ in the undergraduate curriculum, the need
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for TMSIJ curriculum in schools, opportunities and concerns regarding TMSJ, and

TMSJ transmission preference.

TMSIJ in Undergraduate Curriculum: To understand whether there is a need for
teaching mathematics for social justice, it is guiding to look at whether there is a
place for it in the mathematics teacher education undergraduate curriculum. The
findings of the interviews with teacher educators show that there is no direct
emphasis on teaching mathematics for social justice in undergraduate mathematics
education curriculum. P3 commented that they did not establish a relationship
between social justice and mathematics teaching. Moreover, P4 explained that they
did not have such an emphasis on social justice, especially in mathematics problems.
A teacher educator stated that in one of the lessons in the undergraduate curriculum,
there was a topic of equity which has a slightly relevant emphasis on teaching

mathematics for social justice and said:

There is an Equity chapter in a course. In that course, we were talking about
equity in detail as content. It was a more specialized chapter but also dealt
with general issues. It included gifted children, children who are not
attentive, children who speak different languages, and what methods can be
applied to them. (P1)

As can be dedicated to these findings, teaching mathematics for social justice is not

directly emphasized in undergraduate mathematics teacher education curriculum.

The Need for TMSJ Curriculum in Schools: Although there is no specific focus on
teaching mathematics for social justice in the middle school curriculum, one teacher
educator explained that teaching mathematics for social justice is related to the
values section of the curriculum in which concepts such as justice, friendship,
honesty, self-control, patience, respect, love, responsibility, patriotism, and
benevolence are specified. She stated, "These values are defined in our curriculum,
but teachers have great difficulty associating these values with the learning
outcomes" (P1). Therefore, she pointed out that TMSJ can guide teachers in this
respect by showing ways to deliver values to the students. Furthermore, she also

mentioned that to accomplish TMSJ in schools, there is a need for effective in-
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service training for teachers and emphasized the necessity of practicing the sample

activities developed in this regard with the following explanation:

It would be beneficial to try out these kinds of sample activities for the
learning areas we just talked about, wouldn't it? Students will give some
reactions to these activities, and then the teachers will try to understand these
reactions. We can give the teacher training first and teachers implement these
activities directly and then we can share these good examples with the MoNE
experts. (P1)

Similar to P1’s comments, another teacher educator emphasized the need to raise
awareness on TMSJ for both pre-service teachers and teachers. P4 pointed out that
materials and good examples have significant contributions to this awareness raising,
but while doing so, "It would be more successful to do this by emphasizing the

examples where mathematics is a tool that we can benefit in a very natural way."

Another teacher educator explained that thanks to teaching mathematics for social
justice, students will have different experiences. Therefore, she explained the need to

include different experiences in mathematics teaching as follows:

We need to offer children different experiences and give them the opportunity
to discover their interests. Maybe someone will be interested in this field.
That's why I think we could include this subject but not very intensively, but
rather integrate different situations into mathematics education so that
children can have different experiences. Therefore, it would be nice. (P3)

Opportunities of Teaching Mathematics for Social Justice: One of the opportunities
of TMSIJ identified by teacher educators is that it raises awareness about social
justice issues. A teacher educator stated the following about this: “Even if nothing
happens, it raises awareness. Among forty people, maybe someone will be interested
and continue reading and researching that issue.” (P3). The same teacher educator

also stated that it would serve as an example for the use of mathematics in our lives:

For example, we have a topic like graphs. I think the examples of graphs in
the textbooks are ridiculous because they are very simple. Why do we need
graphs? To read more complex data. When we already have bigger data,
reading it and making sense of it can actually be the answer to where we use
mathematics in daily life. (P3)
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Some teacher educators mentioned that thanks to TMSJ, mathematics can be used as
a tool to convey social justice outcomes as well as mathematics outcomes. One
stated, “Mathematics outcomes can be used as a tool for achieving social justice
outcomes” (PI). Additionally, a teacher educator said, "I think it contributes to
learning mathematics" (P4) and focused that mathematics taught through examples
students can encounter in their daily lives by utilizing TMSJ will enable them to

understand mathematics better.

Concerns Regarding Teaching Mathematics for Social Justice: Two teacher
educators mentioned the concerns that could be encountered while implementing
TMSIJ lesson plans in the classroom. According to one teacher educator, one of the
concerns regarding TMSJ is using inappropriate examples for students’ lives. In
order to overcome this problem, P4 stated that "topics that touch children's lives"
should be integrated into mathematics lessons. Another teacher educator stated that
social justice issues should be integrated into the lesson so that "It will not suppress
the mathematics content" (P3). Thus, she emphasized that it is appropriate for

students to receive social justice and mathematics outcomes.

TMSJ Curriculum Transmission Preference: Regarding the TMSJ curriculum
transmission preference, two teacher educators highlighted that it would be better if
it is applied in mathematics classes. One of them stated: “I think definitely over the

tasks, in class...because it is not possible for every student to spare time in out of

class, that's why” (P2).

Two teacher educators stated that TMSJ can be applied in class and through
extracurricular activities. P1 stated with a focus on out-of-school learning: ““ think it
can be applied both in class and during extracurricular activities. For example, 1
think out-of-school learning can also be very effective. I don't know, trips, but to

where? You need to think about these things well.”

4.2. Results of the Design Experiment

This section consists of two sub-sections regarding the findings of the design

experiment. In the first sub-section, the understanding of TMSJ of pre-service
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mathematics teachers who participated in the 2" experiment is presented by
comparing their initial and final understanding of the sub-concepts of TMSJ and their
TMSIJ lesson plans. In the second sub-section, the case of a pre-service mathematics
teacher from the 2" experiment, Mira, is presented to show how her understanding
changed and how the materials, activities, and discussions influenced her

understanding of TMS]J.

4.2.1. Understanding of TMSJ

The following sub-section presents PMTs’ initial and final understanding related to
TMSIJ. Their initial and final understanding regarding TMSIJ is derived from the data
from initial and final interviews and reflective papers they completed during the
lessons. The initial interviews included questions about their views on teaching, their
understanding of TMSJ and RWWM, and WWWM dimensions of TMSJ. Final
interviews included questions on their views on teaching the final understanding of
TMSJ with RWWM and WWWM dimensions. Reflection papers were also analyzed

to understand their final understanding.

4.2.1.1. Understanding of the Concept of TMSJ

In this section, PTMs’ initial and final understandings regarding the concept of
TMSIJ are explained. They were asked to explain how they could describe TMSJ in

the initial and final interviews.

4.2.1.1.1. PMTS’ Initial Understanding of the Concept of TMSJ

The findings of the needs analysis interviews revealed that pre-service mathematics
teachers were unfamiliar with the concept of TMSJ in their undergraduate courses.
However, the participants of the design experiment were asked whether they had any
prior knowledge about this topic, as they might have knowledge about it from
different sources. Also, they were asked how they would define this concept in the
initial semi-structured interviews. Their preliminary views about the concept of

TMSJ were gathered through this question.
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I found that all participants stated they were unfamiliar with the concept of TMSJ.

Some of them stated as follows:

I haven't come across an article or a written text about it. I haven't come
across a conversation about it before, to be honest. (Umut)
No, I haven't heard of it. I mean, I haven’t heard it at school or in classes.”

(Leyla)
No, I have never encountered it! (Defne)

I clearly saw that the definitions regarding TMSJ by pre-service mathematics
teachers who had no prior knowledge of this subject were based on their predictions.
Many PMTs emphasized that TMSJ could be related to providing equal opportunity

in mathematics education. For instance, Defne commented on this issue:

When [ talk about social justice, I define it as educating all children on the
same level, taking into account who has difficulties and where they have
difficulties, and getting them to the same level at the end of the day or end of
the semester. I defined it as being able to give them all the same
opportunities.

Similarly, Kerem pointed out, "When social justice is reflected in education and
especially in mathematics, what I think is that all students should have equal
mathematics education.” In addition to providing equal opportunities for all students,
Mira also stated that social justice in mathematics teaching could be provided
through the “teacher’s attitudes” or behaviors towards students in the class, as well

as through emphasizing "liberal education" based on the concept of social justice.

Another prediction of some pre-service mathematics teachers about TMSJ was that it
could be using social justice in the context of the problems. The pre-service teachers
were able to make such a comment because they were used to integrating contexts
from daily life into mathematics lesson plans in their undergraduate courses
according to the results of the needs analysis with teacher educators. Ceren

highlighted her ideas:

It can be about graphs, surveys. How is this problem constituted in this
region before applying the solution method for this problem? For example,
there were so many girls who could not go to school. But we tried to solve it
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with this method, or we applied that method in this region. How many girls
are there now? How much have we achieved? Or how much of an impact this
solution has had by having students comment on it in the form of surveys,
graphs, etc.

Lastly, some pre-service teachers commented that to accomplish TMSJ, ‘caring for
individual differences’ could have a significant effect. In this regard, Leyla talked
about cultural, racial, and religious differences by stating: “For example, we are
culturally very diverse. We will have students from different races and different
religions. I wonder if the subject of this education is to be able to maintain and
manage that fair environment despite those differences?” On the other hand, Selin
explained her thoughts that it could be about teaching mathematics to students

through different teaching techniques as follows:

We have different teaching techniques according to the interests of children,
some children are more visual, and some are more verbal. It can be about
approaching the visual student with more visual materials and approaching
the verbal one with more verbal materials. It creates this meaning for me.

As a result, in terms of caring for individual differences, pre-service teachers focused

on differences in culture and learning culture.

In the initial interviews, the pre-service teachers' views on TMSJ were based on their
predictions. Most of them thought of it as providing equal opportunity in
mathematics education, and a few stated that social justice issues could be used in
the context of the problems. According to the findings of the first interviews, the pre-
service teachers' understanding of TMSJ is not very comprehensive at the beginning;
they do not have detailed knowledge about how it can be implemented in the

classroom.

4.2.1.1.2. PMTSs’ Final Understanding of the Concept of TMSJ

In my analysis, I compared the participants’ views taken from their initial interviews
with the final interviews and I found a clear picture of how the intervention had an

influence on their conceptual understanding. To explicate, the findings of the final
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interviews with pre-service teachers revealed that most of the pre-service teachers
explained that TMSJ is integrating social justice issues into mathematics teaching. In
this respect, Can, who emphasized “I could not make a connection with mathematics
teaching” in the initial interviews, explained: "If we want to make our students
achieve some outcomes related to social events or social justice, we can do it in the
mathematics class since our major is mathematics. We do not need to do it out of the

mathematics class” in the final interview.

Similarly, Leyla whose initial ideas focused on “caring for individual differences,”
pointed out: “We try to eliminate inequalities among students by integrating social
justice issues into mathematics classes; we try to reduce those injustices as much as
we can.” Similar to the idea of integrating social justice issues into mathematics
teaching, some pre-service teachers emphasized that TMSJ is also integrating daily
events into mathematics teaching. Selin, who pointed out in the initial interview that
TMSJ could be “teaching mathematics through different teaching techniques,”
commented: “After this training, I realized that TMSIJ is integrating daily life into
mathematics.” Kerem, similar to his initial ideas: “using social justice in the context
of the problems to raise awareness,” stated in the final interview: “For example,
taking statistics about cyberbullying and making a lesson plan including them can be
very effective. You can also teach mathematical outcomes to students with real

statistics and examples from daily life.”

In addition to the previous comments on the meaning of TMSJ, pre-service teachers
also explained TMSJ based on two dimensions (RWWM and WWWM) which are
emphasized during the TMSJ intervention. 7 of the pre-service teachers highlighted
that TMSJ 1is about raising awareness about social justice issues through
mathematics; this definition focuses on RWWM. To illustrate, Umut, whose initial
idea about TMSJ was “providing equal opportunity in mathematics education,”
stated: “We use mathematics to show students social injustices in life and make them
aware of them. We raise their awareness.” Mira's initial comment on TMSJ was: “It
can be provided by teachers’ attitudes.”. She emphasized in the final interview that:
“This is the case of hitting two birds with one stone; we both teach mathematics

outcomes and social justice consciousness. I can actually teach mathematics easily.”
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Moreover, Ceren, who commented on the initial interviews as “...I think TMSJ can
effect on raising awareness on social justice issues...” stated in the final interview

that:

Before the TMSJ intervention, I was saying that we can raise students’
awareness, but I didn't know how to implement it. I didn't know what the
classroom environment would be like. Now, I know how to make students
raise awareness on social justice issues while teaching mathematics.

Some of the pre-service teachers focused on WWWM while explaining their
understanding of TMSJ in the final interviews. They explained that TMSJ is taking
action regarding social justice issues. Kerem commented: “It is integrating social
Jjustice issues into mathematics in order to take action on these issues.” Similarly,
Selin pointed out: “It is like being able to contribute to the flow of life, to make a

change.”

Additionally, Defne’s initial ideas about TMSJ focused on: “providing equal
opportunity in mathematics teaching.”. In the final interviews, besides her ideas on
integrating social justice issues into mathematics teaching, she also focused on
promoting students to be sensitive to social justice issues. She stated: "TMSJ is about
doing something to make students more sensitive, more empathetic by an education

’

integrated with mathematics so that all individuals can access equal rights.’

No prior » Conceptions based
Know]edge on Predictions

T™MSJ
Intervention
Conceptual . Final
__> Understanding of Cgllilception
TMSJ

Figure 4. 3. PMTs Understanding of Concept of TMSJ
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In the Figure 4.3, how pre-service mathematics teachers’ understanding regarding the
concept of TMSIJ is explained. Since they had no prior knowledge at the beginning,
their understanding was based on predictions. After participating in TMSJ
intervention, they reached their final conception that they had a conceptual
understanding of TMSJ. In that sense, it can be concluded that TMSJ intervention

influenced their understanding of the concept of TMSJ.

4.2.1.2. PMTSs’ Understanding of RWWM

In the initial interviews, since the pre-service teachers had no prior knowledge about
teaching mathematics for social justice as a concept, it was thought that they would
not be able to elaborate specifically on RWWM, and therefore, a question directly
involving the concept of RWWM was not asked. However, a question related to the
definition of RWWM was asked. In the final interviews, the pre-service teachers
were asked different questions about RWWM and WWWM, the two TMSJ sub-
concepts covered in the TMSJ intervention. In addition to the final interviews, their
writings in the 2" reflection were also analyzed as a source of information on their
understanding of RWWM and WWWM. In 2™ reflection paper, they shared their
views on RWWM and WWWM and the challenging and powerful learning moments

they encountered.

4.2.1.2.1. PMTS’ Initial Understanding of RWWM

PMTs were asked how mathematics teaching would have an impact on raising
awareness of the students about social justice issues. When this question was asked,
some pre-service teachers answered that since they could not connect social justice to
mathematics education, they had no idea about the connection between raising
awareness on social justice issues and mathematics teaching. Leyla emphasized: “/
have no idea about raising awareness through mathematics teaching. Social justice
and mathematics are so far apart. I can't make the connection between them. I think
I'm thinking from one side right now.”

Another pre-service teacher, Selin, shared her similar ideas: “I don't know. It just

feels like we cannot raise awareness by teaching mathematics. When you ask it like
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that, it doesn't sound like there is a connection between social justice and

’

mathematics.’

Two PMTs pointed out that teachers’ attitudes towards students can raise awareness
of social justice issues in a mathematics class. Kerem explained his thoughts: “/
teach mathematics to students, and they develop social justice awareness. So, I think
this depends more on the teacher than on the mathematics teaching, and it depends

on the teacher's attitude, behavior, or narratives in the lesson.”

Besides, Kerem and some other pre-service teachers mentioned new generation
questions; they said such an awareness could be created by including social justice in

the context of the problems. Kerem further explains this:

We have new generation questions that are content-based, concept-based,
and story-based. Maybe in those questions or those activities, we can
integrate this with messages that include social justice awareness. Other than
that, as I said, I think it depends on the teacher. It depends on the teacher's
attitude and behavior in the lesson.

4.2.1.2.2. PMTSs’ Final Understanding of RWWM

PMTs’ final interviews and the 2" reflection papers were examined in order to
reveal their final understanding of RWWM. In the final interview, pre-service
teachers were asked how they defined RWWM after participating in the TMSJ
intervention. In the 2™ reflection paper, pre-service teachers were asked what their
thoughts were in terms of RWWM and WWWM. Pre-service teachers who had
difficulties making connections between mathematics and social justice in the initial

interviews had more developed ideas in the final interviews.

The most common view among pre-service teachers regarding RWWM was raising
awareness of social justice issues through mathematics. All of the pre-service
teachers indicated the issue of raising awareness. To illustrate, Leyla who
commented on the initial interview as: “I have no idea about raising awareness

through mathematics teaching. Social justice and mathematics are so far apart.”,
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commented on the final interviews as: “RWWM is raising awareness about a
situation of injustice by using mathematics. Having knowledge about social justice
issues with the resources offered to us by mathematics.” Similar to Leyla’s final
ideas, Mira also commented on the 2" reflection that: “RWWDM is raising awareness

’

on the social justice issues.’

Another pre-service teacher, Can, who said in the initial interview that: “I have no
idea about how mathematics teaching could raise awareness on social justice
issues,” focused on empathizing through mathematics in terms of RWWM in final
interviews. Can conveyed his message as: “I think RWWM is making students
empathize about a social justice issue.” Defne also indicated that RWWM is “using

mathematics in the affective domain, building empathy in social justice issues.”

Two pre-service teachers, Mine and Selin also emphasized that students will
recognize differences through mathematics thanks to RWWM. Selin stated in the
initial interview: “I don't know. It just feels like we cannot raise awareness by
teaching mathematics.”. In addition to her ideas of raising awareness on social
justice issues through mathematics, she also commented on recognizing differences
through mathematics in the final interview: ‘“recognizing that there are different

groups in society, such as minorities.”

Lastly, according to the findings of the final interviews and 2" reflection papers, 5 of
the pre-service teachers commented that RWWM is intertwined with WWWM.
Leyla pointed out, "I think it is incomplete when RWWM and WWWM are not
together. They complement each other.” Similarly, Kerem stated in his reflection:
“RWWM and WWWM are feeding each other. If your awareness regarding

’

something increases, then your reactions also change.’

4.2.1.3. PMTs’ Understanding of WWWM

Similar to the reasoning behind not asking a question directly, including the RWWM
concept in the initial interviews, a question involving the WWWM concept was not

asked in initial interviews. Nevertheless, there was a question related to the meaning
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of WWWM in the initial interview. The pre-service teachers were asked different
questions about WWWM during the final interviews. In addition to the final
interviews, similar to the situation with RWWM, their writings in the 2™ reflection
paper were also analyzed as a source of information to interpret their understanding

of WWWM.

4.2.1.3.1. PMTSs’ Initial Understanding of WWWM

Regarding WWWM, pre-service teachers were asked a question about how
mathematics teaching could make students take action on social justice issues. Some
pre-service teachers explained that they have no idea how to make students take
action on social justice issues in teaching mathematics. To illustrate, Defne stated: “/

can't think of anything about it right now.”. Similarly, Kerem stated: “I can’t think

ofit”.

Some pre-service teachers reasoned about this issue and came to some conclusions
regarding making students take action on social justice issues in a mathematics
lesson. First of all, some of them emphasized that if a problem involving the social
justice concept was used in a mathematics lesson, some students might internalize
the sub-message to take action regarding that social justice issue. Mine

communicated in this issue as:

Children may feel that they can do something to solve the social justice issues
and problems they encounter in the mathematical tasks. Actually, the student
doesn't have that idea about taking action in his/her mind, but after solving a
question, the idea that I can do something may arise.

One pre-service teacher, Ceren, pointed out that learning mathematics increases the
analytical thinking skills of the students, and thanks to this, students may develop
awareness regarding social justice issues and take action on these issues. In other
words, Ceren remarked that learning mathematics, which increases students’

analytical thinking, could increase students' motivation to take action.

Three of the PMTs’ mentioned that middle school students cannot take action on

social justice issues by focusing on the idea of transferring actions to adult life. Can
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commented, "I think they can take action in their adult lives.” Similarly, Umut
stated: “After all, when the students grow up and get a profession, they can do

something and take action. I think more future-oriented."

Only one pre-service teacher’s, Mira's, thoughts about taking action were a little
more developed. She commented that students may influence other people’s ideas on
a social justice issue by conveying the message, “After gaining awareness, students
can change other people's opinions on the social justice topic.” This quote can serve

as an example for taking action on social justice topics.

4.2.1.3.2. PMTSs’ Final Understanding of WWWM

PMTs’ final interviews and the 2" reflection papers were examined in order to
reveal their final understanding of WWWM. In the final interviews, pre-service
teachers were asked how they defined WWWM after participating in the TMSJ
intervention. In the 2™ reflection paper, pre-service teachers were asked what their

thoughts were in terms of RWWM and WWWM.

In terms of WWWM, all pre-service teachers’ ideas are based on taking action
through mathematics, which is the core idea of WWWM. For example, in the initial
interview, Defne stated: “I can't think of anything about it right now.” After
participating in the TMSJ intervention, she commented on WWWM in a final
interview: “WWWM is taking action. It is a list of things we can do about social
Justice issues, from what I can do individually to what we can do as a society.”
Similar to the case of Defne, Leyla commented in the initial interview that: “I could
not find a connection between taking action in social justice issues and mathematics
education.” Her ideas changed in the final interview: “It is about taking action and

trying to change things in society. I can do it by using mathematics.”

Umut’s idea regarding WWWM in the initial interviews was that students could take
action when they grow up, in other words, in their adult lives. He stated WWWM is
“taking action” and commented in the final interview: “Students can make some

changes in their lives according to social justice issues covered in the class.” This
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sentence indicates that he is no longer future-oriented in terms of taking action.
Moreover, in the reflection, he commented about WWWM: “It is precautions that
can be taken before the social justice issues occur or solutions that can be produced

to solve those social justice issues.”

In the initial interview, Mine’s idea on WWWM was that students might internalize
the sub-message in the context of the problem and then take action by themselves.
However, in the final interview, she commented on her initial ideas to explain how

she understands WWWM after participating TMSJ intervention:

I think with the teacher's guidance while taking action on social justice
issues, students can be more courageous to do something. Doing something
together, even making a poster at school. I had never thought about these
things before participating in this intervention; [ thought the students
themselves would think through the question. But doing something together
can be more effective.

In the initial interviews, Mira’s idea about WWWM was the most congruent idea
with the concept of WWWM. She stated that students might influence other people
and their ideas on social justice issues. In the final interviews, she developed her
ideas and explained different ways to provide WWWM. She stated that WWWM is
taking action through mathematics, and it can be preparing a poster or using the
power of social media, especially in this recent period. She also added that even if
one student tell one person about that social justice issue and that person tells a few,
they can reach many people and reaching people like that is actually part of taking

action.

In terms of the ways to accomplish WWWM, some pre-service teachers emphasized
the same points as Mira mentioned: “preparing a poster, using power of social
media, telling someone about that social justice issue.” Moreover, Can stated in his
reflection that “being a member of a civil society organization, doing a project about
a social justice issue might be ways for taking action in a social justice issue”
Furthermore, in the final interview, Can also mentioned: “students can share their
ideas with their family to increase their awareness or warn people if they
misbehave.” Defne also mentioned in her reflection paper “students changing their

)

own misbehavior is also a way for taking action.’
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4.2.1.4. PMTSs’ Views about Opportunities of TMSJ

In initial and final interviews, pre-service mathematics teachers were asked about the
effects we might encounter when TMSJ lesson plans are implemented in the
classrooms. Since the concepts of RWWM and WWWM were included in the TMSJ
intervention, the opportunities related to these concepts were asked and analyzed
separately in the final interviews. In this section, the opportunities pre-service

teachers mentioned are presented.

4.2.1.4.1. PMTS’ Initial Views about Opportunities of TMSJ

Since the pre-service teachers' ideas about TMSJ were not very detailed before they
attended the TMSJ intervention, their answers about the opportunities of TMSJ were

not detailed in the initial interviews.

Some pre-service teachers stated that positive effects could be observed in terms of
mathematics learning. For example, Mira believes that TMSJ can facilitate
mathematics learning; she commented that TMSJ would make mathematics learning
easier because she thinks associating mathematics lessons with real-life issues would

facilitate learning.

Mine believes that TMSJ might increase students’ interest in mathematics. She stated
that covering social justice topics and giving examples from real life can attract

students to mathematics lessons and increase students’ interest in mathematics.

Regarding personal development, two of the pre-service teachers pointed out that
TMSJ would positively affect students' personal development. One of them, Mine
explained her opinion on this issue as follows: “If students incorporate the concept
of social justice in a given mathematics problem into their life as a guide, a path, a

way of behavior, a habit, or a way of thinking, they can improve in a positive way.”

Additionally, some pre-service teachers emphasized that TMSJ would create some

opportunities for social development in terms of creating a more just society. Ceren
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stated, "As individuals become more aware of the social justice issues, these
inequalities in the society will decrease.” Another pre-service teacher, Umut,
commented on this issue: “Injustices can be prevented by students who are aware of

those injustices.”

4.2.1.4.2. PMT’s Final Views about Opportunities of TMSJ

RWWM is defined as using mathematics to understand social justice issues in the
world whereas WWWM is defined as using mathematics to change the world
(Gutstein, 2006). In that sense, they would create different opportunities for the
students. For that reason, the opportunities of RWWM and WWWM were asked and

analyzed separately in the final interviews.

PMT’s Final Views about Opportunities of RWWM: The opportunities identified by
pre-service teachers about RWWM were examined under three categories:
opportunities for mathematical learning, personal development, and social

development.

First of all, in terms of opportunities for mathematics learning, all of the pre-service
teachers emphasized that it can increase interest in mathematics. Kerem stated that
students were more interested in statistics and examples from daily life, and by
making lesson plans like these, teachers could increase their interest and raise
awareness. Similarly, Mine commented: “Integrating a social justice topic into the
mathematics lesson can attract their attention and increase interest in the lesson.”
Another pre-service teacher, Umut pointed out that since social justice issues are
related to daily life and if teachers use examples from daily life in mathematics class,

they can attract students more or increase their interest in mathematics.

Another opportunity of RWWM regarding mathematics learning that most of the
pre-service teachers emphasized was that it would facilitate mathematics learning.
Mine commented that students will learn mathematics without realizing it while they
are talking about a social justice issue in the class. She pointed out that it will make it

easier for them to understand mathematics topics since the topic is from daily life.
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Defne also pointed out: “Our aim is to teach students mathematics, and when we
make connections with social justice issues, using such examples makes mathematics

easier for them to understand.”

In terms of personal development, the most emphasized opportunity of RWWM was
developing empathy. In the initial interview, none of the pre-service teachers
commented on developing empathy. In the final interview, Can commented:
“Students can empathize with issues they have an awareness of at school.” Kerem
pointed out: “RWWM develops students’ empathy skills.” Kerem also discussed that
RWWM can make students adopt different perspectives by adding his ideas: “We
emphasize topics they have never encountered or situations they have never
experienced before so that we can change their perspectives.” Umut mentioned
another opportunity of RWWM, such as increasing awareness on social justice
issues; he commented that “including the social justice topic in the mathematics
lesson will increase awareness in the students.” Defne explained that RWWM can
give rise to promoting sensitive individuals and make students assess themselves.
Defne commented that RWWM could develop sensitivity, and students could start to
question their own behaviors. For example, if bullying was discussed in the class,
they could question themselves as: 'Am I doing such things?' She also added that

thinking this way could be beneficial for them in becoming better individuals.

Improving general culture was also an opportunity highlighted by a pre-service
teacher regarding RWWM. Leyla, commented that students would learn about the
world and they would have general cultural knowledge if we give them such

information about social justice issues by integrating it into our activities

Regarding social development, pre-service teachers emphasized two main
opportunities of RWWM: raising public awareness and creating a more tolerant
society. All of the pre-service teachers highlighted that RWWM would raise public
awareness. Kerem stated that since individuals have awareness, society would also
have awareness about social justice issues. Leyla commented: “They will become
more conscious, so they will definitely try to change something, we will become a

more conscious society.” Ceren, along with her ideas about “RWWM would raise
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public awareness,” added, "the society would be more tolerant.” Selin also pointed
out that if everyone was raised as conscious individuals about these social justice
issues, everyone's behavior and understanding towards each other would actually

change in a positive way.

PMT’s Final Views about Opportunities of WWWM: As in RWWM, the
opportunities identified by pre-service teachers about WWWM were examined under
three categories: opportunities for mathematical learning, personal development, and

social development.

In terms of opportunities of WWWM in mathematics learning, as in RWWM, the
same issues are mentioned by pre-service teachers. Some of the pre-service teachers
emphasized that WWWM would give rise to increasing interest in mathematics and
facilitate mathematics learning. Mira emphasized that WWWM will increase interest

in mathematics by stating:

I said in the lesson I taught in the class that [In our next lesson, we will
prepare a poster on this subject. Research the data. Think about what we can
do.] Preparing a poster by combining social justice and mathematics.
Mathematics seems difficult and unbearable for students, and since we don't
give it directly as a mathematics subject, it will be more interesting to them.

Leyla pointed out that if she presented social justice topics to the students by putting
it into activity, by putting it into action, the students’ perspective towards
mathematics would change, and their interest in mathematics would increase. She
also focused on that WWWM facilitates mathematics learning by adding: “it will
facilitate their understanding of mathematics” Mine also commented that WWWM

would facilitate students understanding of mathematics.

In terms of opportunities of WWWM in personal development, some pre-service
teachers emphasized that it would empower students’ personal development. Mine
commented that WWWM contributes to students’ personal development by
promoting to learn and think that something can be done in this world and to feel that

they are at a level where they can stop something wrong and that they have that
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power. Another opportunity some pre-service teachers mentioned was that WWWM
would improve the confidence of students. Leyla commented that WWWM would
give students self-confidence. They would say that I can change something in this
world, and this will increase their self-confidence. Furthermore, Leyla also
emphasized that WWWM can raise awareness of students by stating: “I may not be
able to create that awareness in some students without moving on to the take action
part. So,, it is much more effective to use both RWWM and WWWM together.” One
of the pre-service teachers, Kerem focused on WWWM can improve communication
skills. He commented that in WWWM there were some suggestions like, contacting
an aid organization about a social justice issue, or preparing a petition or a poster
presentation informing people about the issue or asking for help. In that sense, he
emphasized that it can increase students' communication skills. Another opportunity
Mira identified regarding WWWM was that WWWM can give a purpose to life.

Mira pointed out:

If I am alive, I must have a purpose. Therefore, in order to give them a
purpose, it has a positive effect. In other words, being useful to someone,
being able to cause changes in someone's life, rather than I['ve lived and
gone, actually gives them a purpose to live.

In addition to this, Mira also explained WWWM can give rise to improvement in
thinking skills by commenting: “Students will say that: [What can I do in life? What
more can I do? What problems does humanity have? ] It develops the ability to think.
[ think it improves people in many ways.” One opportunity identified by Umut was

that WWWM enables opportunities for self-assessment. He pointed out:

For example, in my lesson plan, students will ask themselves: [Do I finish my
food? Or how efficiently do I use the food I have? What am I doing if half of
the food I cook goes to waste? I am wasting this food, so I should cook less or
put less food to my plate. ] It provides personal development and improvement
for students to direct their own lives. It enables students to evaluate
themselves.

In terms of opportunities of WWWM for social development, some of the pre-
service teachers stated that WWWM could raise others’ awareness of social justice

issues. Can conveyed the message that if a student were interested in the social

93



justice topic discussed in class, then he/she would tell it to his/her parents. For
instance, this message could be about obeying the traffic rules, and students could
raise awareness of their families by warning them. Besides, Umut mentioned that
WWWM could lead to a more just and equitable life by stating that if we apply the
awareness we have gained to our lives, our lives actually become easier, more
livable, more sustainable. Then, we start to live a fairer and more equal life.
Moreover, Leyla commented that society will benefit from WWWM. She illustrated
her ideas: “In my lesson plan, students will plant trees. It will be beneficial for the
environment and the society. I think it's a very good thing. It will prevent

2

desertification. It will lead to such positive results.” In addition to these
opportunities, Ceren emphasized that students can recognize societal problems
thanks to WWWM. She stated: “While taking action, students will realize how

important the problem is and how it affects people if it is not solved.”

4.2.1.5. PMTs’ Concerns for TMSJ

In the initial and final interviews, the pre-service teachers were asked questions
about what difficulties they might encounter while implementing the TMSJ lesson
plans. In the initial interviews, this question was asked only regarding TMSJ, while
in the final interviews, it was asked on RWWM and WWWM dimensions since
different factors might emerge while implementing TMSJ lesson plans in terms of
RWWM and WWWM. Additionally, in the final interviews, the pre-service teachers
were asked what solutions they could find for the concerns they stated might be
encountered while implementing TMSJ (including RWWM and WWWM

dimensions) lesson plans.

4.2.1.5.1. PMTSs’ Initial Concerns for TMSJ

In the initial interviews, the pre-service teachers' definitions of TMSJ were mostly
based on their predictions, and their concerns that might be encountered were based
on their predictions. Since they did not have a clear understanding of TMSJ as a
concept, they could not elaborate on the concerns they mentioned. Their concerns for
TMSJ are student-related, parent-related, school management-related, school-related,

curriculum-related, and educational source-related.
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First, some pre-service teachers stated that social justice topics may contradict
students’ truth, which can be an obstacle while implementing TMSJ lesson plans.
Since students come from diverse backgrounds, the social justice topics covered in
the class might not align with their views. Mine conveyed this idea: “Every child
grows up in a different environment and culture. There may be certain stereotypes. It
can be difficult to break them.” Another student-related concern mentioned by some
pre-service teachers is the unintended violation of sensitive topics. They pointed out
that students may be upset by the situations in some activities that include social

justice issues. To illustrate, Ceren stated:

For example, in the question, we say Ela will buy three apples, but since she
has no money, she borrows from her family. I think this is a bad question.
After all, we don't know the economic situation of the children. In the
example, we say she has insufficient money and borrows from her family. For
example, that child may not have a family. So, I think it is not appropriate to
use such examples.

Regarding parent-related concerns, some pre-service teachers highlighted that social
justice topics in mathematics teaching might contradict parents’ truth. In that sense,
Leyla stated that: “Parents will create challenges. People are not one type; what is
right for me will not be right for them.” Moreover, according to Selin, parents' high
expectations of national exams can be another parent-related concern for teachers.
She stated: “Parents will say that: Do we need to do these things, teacher? Let's

solve more questions in the class. What will the children do in national exams?”

Some pre-service teachers also identified one school management-related concern.
They mentioned that conventional school management can be an obstacle while
implementing TMSJ lesson plans. Mira commented that I might have some
challenges with an administration that is rigid and does not offer me the

opportunities that I should be offered.

Some pre-service teachers' school-related concerns were based on the location of the
school. They stated that location is crucial because it is also related to the culture of
the school stakeholders. Can stated that where the school is located is important

because not all places in the country have the same culture. He added that he could
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have difficulties in other parts of the country except his hometown because he is

unfamiliar with their culture.

Some pre-service teachers identified their curriculum-related concern as pacing with
the curriculum. Mira stated that it is difficult to keep up with the curriculum even in
normal conditions. Integrating social justice context into the problems while trying to
teach mathematics would make it more difficult. She highlighted that it would not

work in terms of pacing with the curriculum.

Finally, some pre-service teachers stated they would have difficulty in finding
educational resources on TMSJ because they had never encountered such a resource
before. For example, Ceren pointed out: “I think we won't find many resources
because I think the focus of teaching mathematics is more on the theoretical parts.

So, I think there will be no resources.”

4.2.1.5.2. PMTSs’ Final Concerns for TMSJ

After participating in the TMSJ intervention, pre-service teachers developed their
understanding of TMSJ; therefore, as in the case of opportunities, they indicated
more concerns for TMSJ in the final interviews than in the initial interviews. In
addition, since there will be differences in the implementation of RWWM and
WWWM dimensions, the concerns they are supposed to encounter are examined

under these headings.

PMTs’ Final Concerns for RWWM: PMTs’ concerns for RWWM are categorized as
student-related, parent-related, school management-related, school-related,
curriculum-related, and educational source-related, as in the initial concerns for
TMSIJ. Besides pre-service teachers’ concerns, their solutions for those concerns are

explained in the following.

Student-Related Concerns: Regarding student-related concerns, some pre-service
teachers emphasized that social justice topics discussed in the class might contradict

students’ truth. Based on her experience, Mira commented that there might be
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students who have been brought up in such a way that they are closed to new ideas.
She also explained her experience while teaching that she had prepared a
mathematics problem focusing on a social topic, but students said that they did not
have to learn it. To overcome this issue, she proposed to cooperate with allies like

school management, parents, counselors, and class teachers by stating:

1 will try to cooperate with the administration and especially with the parents
as trying to overcome this issue. 1 cannot solve this problem on my own.
What can be done? There may be parent meetings and additional seminars. 1
can get help from the administration while organizing these meetings and
seminars. 1 will ask parents for their participation. I will work in cooperation
with them. When I work in cooperation with them, the problems with the
students will be reduced...I can talk with their class teachers and counselors.
1 have some ideas in my mind to solve this...

As another solution to this problem, Umut focused on caring for the sensitivity to the
culture of the community. He pointed out, "So, I think the teacher's role here is not

’

to live in the extremes but to draw a path close to the culture.’

Another student-related concern, Can and Kerem mentioned was social justice topics
may be regarded as overweighing mathematics for the students. Can conveyed the
message: “If we plan a mathematics lesson with too much focus on social justice,
Students may think that we are in mathematics class but not doing anything related to
mathematics.” As a solution to this problem, Can stated: “The teacher should
balance between social justice and mathematics outcomes.” Kerem commented on a
solution regarding building teacher authority and stated that the authority of the
teacher is important. If the teacher is a little more serious in that lesson, it can be
more effective if he/she gives the students a message about the seriousness of this
social justice subject. In that sense, students would not try to disrupt the lesson or

behave in a more informal manner in response to teachers’ authority.
y

A student-related concern emphasized by a pre-service teacher, Umut, was that
RWWM might cause emerging cliques in the classroom. He communicated: “After
the lesson, for example, children may start judging their classmates based on their

thoughts. [You don't think like this; we exclude you. ] There may be groupings in the
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classroom.” He offered two solutions to overcome this concern: creating a positive

climate for discussion and getting anonymous opinions on sensitive issues by stating:

1t is very crucial to manage the discussion in the classroom. Discussion on
the topic within the framework of respect and love for people. Of course, as
classroom management, it is necessary to set rules before starting the
discussion. There may be rules like not interrupting people, starting by asking
for the floor, and respecting others’ ideas. Maybe in sensitive issues, we can
anonymously collect their ideas. For example, how can I do this? I'll hand
out a piece of paper, little papers like. I can say write your opinions there,
don't write your names. So, it won't be clear whose idea it is, but different
ideas can be shared in class.

Some pre-service teachers emphasized that social justice topics may not be
interesting for the students as a student-related concern for RWWM. To illustrate,
Mine stated: “Maybe students won't like the social justice topic we discuss in the
class. They won't even want to listen to it.” To overcome such a concern, she
emphasized enabling students to empathize with the social justice topic and stated: “/
try to make them feel like the topic is related to them. I think of my own lesson plan.
It's about disabilities. I can say that you could be disabled. We are all candidates for
disability. Therefore, I can talk to motivate them, such as I think you should pay
more attention. It is a problem when they are stubborn. I need to say something to

motivate them without offending them.

Leyla and Mira also commented that students’ low motivation due to standardized
exams may be another student-related concern for RWWM. Leyla pointed out:
“There will be many students who will not study that subject if it will not be on the
exam. Because their actions are according to the standardized exams.” Actually,
Leyla did not have a solution for this concern. However, Mira repeated her previous
ideas on cooperating with allies (school management, parents, counselors, and class
teachers) to overcome this issue because she stated that she could not solve this issue

alone.

Lastly, a student-related concern that some pre-service teachers emphasize was an
unintended violation of sensitive topics that also occurred in initial interviews. Defne

commented on this issue:
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Considering that we are in a disadvantaged class, we may have
unintentionally touched on a subject that may hurt some students. For
example, we are talking about something related to being disabled. In fact, it
is a normal situation that should be in society. But maybe there is a disabled
person in their own family, or they have a disability themselves. I think those
students may experience bad feelings.”

Her ideas to solve this issue are based on having background information about
students. Defne stated that if she would integrate a social justice issue into a lesson,
she needed to know the background information of her students. In that sense, she
could choose a topic that won’t really hurt them. For example, if there is a disabled
or a non-native student or a refugee student in her class, she would not focus on these
issues and would choose slightly different topics. Another solution to this concern
explained by Umut was focused on getting support from a guidance counselor; he
commented: “I think with the help of the guidance counselor, we can overcome this

’

issue; this can be a solution.’

Parent-Related Concerns: In terms of parent-related concerns for RWWM, most of
the pre-service teachers highlighted the idea that social justice topics may contradict
the truth of the parents. This concern was also highlighted in the initial interviews.

Leyla pointed out:

Social justice issues may be contrary to the parents' views. For example, let's
say I say something about immigration. There may be a parent who is against
it and never wants immigrants to come to our country. According to him/her,
what I teach the students may be wrong. It may cause problems in this
regard. If it is different from his/her own mindset, he/she may reject it directly
instead of raising awareness about it. I just want to say that if their thoughts
are different, teachers and parents may have disagreements about that
subject and that parents may create problems.

As a solution, Leyla focused on avoiding controversial issues and stated that she
would try not to mention those kinds of controversial subjects or sensitive issues. For
example, there are tons of different opinions on immigration issues. Instead, she
would try to discuss social justice issues that are relevant to everyone in general. As
another solution, Mira highlighted organizing seminars for parents and stated: “In
fact, seminars should be organized, and parents should be informed on social justice

issues. This is not something that only teachers can overcome.”
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Another parent-related concern that was also emphasized in the initial interviews was
parents’ having high expectations on exams. Selin pointed out that parents might say
that students are not learning mathematics in the class; they should learn
mathematics and get good grades in the exam, and then they can learn these things
later. Similarly, Can commented: “Parents may say that you talk about good things,
but isn't this about social studies lessons? Why are you doing this in mathematics
class? My child is not successful at exams”. To overcome this issue, Can has two
suggestions, which are emphasizing to parents that he is preparing students for life,

and he has program fidelity. He stated:

I can actually say these to parents. Life is not just about school success. You
also face some injustices in your life, as do your children. They can learn
mathematics and also have a perspective on life... However, we are never
behind in our mathematics class curriculum. We are doing this as an extra,
and I can convince you that this is preparing the child for life faster and
easier.

School Administration-Related Concerns: In terms of school administration-related
concerns for RWWM, some pre-service teachers emphasized that school
administration may pressure curriculum fidelity. Mira commented: “There is a strict
curriculum, and the management is constantly monitoring it. They give directives to
the teachers as: “Do this, do that, don't bother with these issues,” especially in
public schools.” As a suggestion for this concern, Umut commented on justifying
himself through the sample lesson plans and stated: “I can present sample lesson
plans to the management. I can say that I am teaching mathematics. 1 believe
students should learn mathematics first, and my examples are related to social
Justice issues.” with such a dialog with school administration Umut thinks that he
could solve the problems with the school administration; because school
administration would realize that mathematics is on the focus. Leyla thought that
when she is implementing TMSJ lesson plans in her classroom in the future, she may
encounter some barriers from the school management; because of the fact that the
social justice issues discussed in the class might contradict the truth of the school
management in the similar vein to the situation with the parents. Again, as with the
parents, Leyla said she would try to solve this situation by avoiding choosing

controversial social justice issues in her classes.
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School-Related Concerns: PMTs were also concerned about the difficulties they
might encounter in the schools. They highlighted that other teachers might display
negative reactions with the belief that it is unnecessary to integrate social justice
issues into mathematics or other classes. Ceren emphasized the discussion in the
lesson of TMSJ intervention and stated that as a result of this discussion, it was
accepted that implementing social justice issues in mathematics class was not easy,
so other teachers who did not know about the subject would have negative reactions.
Besides, Leyla commented that other teachers would find her as a teacher too
idealistic with the idea of believing to create a change by saying: “Other teachers
may be prejudiced against me. They would think I would try to do this for a while.
After that, I would get bored and tired, I was too idealistic.” To solve such a
problem with the other teachers of the school, Ceren commented that she could share
her sample lesson plans with the other teachers, and in that sense, she can share what
she is doing in the classroom. Thus, Ceren believes she could change their negative
reactions and take a step towards integrating social justice issues into their lesson

plans.

In accordance with the idea of receiving negative reactions from other teachers,
Ceren also emphasized that her students might receive negative reactions from other
students of the school. Moreover, she communicated that her students might be
bullied by other students and told by other students that what they have learned
regarding social justice issues is wrong. She stated that, especially for male students,
it might be reacted as that they are too emotional, and that might be considered as
bullying for male students. To overcome this issue, Ceren, similar to her ideas in
dealing with the negative reactions of other teachers, highlighted she could share her
lesson plans with other teachers and try to collaborate with them regarding
integrating social justice issues in their classes. In this way, if more teachers integrate
social justice issues into their teaching, negative reactions from other students to

their own students will decrease.

Lastly, some PMTs mentioned that a school context that is closed to change might be
regarded as another concern. In that sense, Defne particularly emphasized the

importance of the context of the school and highlighted that in a school in a
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disadvantaged environment, what is said may remain in the classroom, and no
change may be observed in students' ideas or behaviors. Mira commented on this

1ssue:

I teach them mathematics with integrating social justice issues, but in their
groups of friends, they exclude someone, they bully; because this is
considered normal in that school environment. If the school context is
contrary to what I do, things won't change.

To solve this concern, Mira pointed out that she could collaborate with other teachers
and the school administration to make all of the students of the school more aware of
social justice issues. She stated firstly, teachers and school administration should be
aware of these issues through necessary training. In this way, in an environment
where everyone speaks a common language, awareness raising can be observed in

students.

Curriculum-Related Concerns: The only curriculum-related concern emphasized by
pre-service teachers is pacing with the curriculum. Umut communicated that since
social justice issues are also discussed during mathematics classes, time is of the
essence. It might create problems in terms of catching up with the curriculum. To
overcome this, he states that he could succeed in raising students' awareness of social
justice issues by including a social justice issue in the context of the examples in the
classroom or by including a social justice context to all the problems in the
assignment. Similar to Umut’s ideas, Ceren also highlighted assigning homework
questions to the students based on a social justice context. Moreover, she argues that
students' awareness of the social justice issue can be increased by a discussion about

this homework in the next lesson.

Educational Resource-Related Concerns: PMTs stated that they would have
difficulty finding educational resources that include social justice context in
mathematics lessons. Can stated that he researched before preparing a TMSJ lesson
plan, but he could not find any resources, whereas when he was searching for lesson
plans related to mathematics topics, he could find many examples of lesson plans.

Other pre-service teachers stated that they had not encountered any resources
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integrating social justice issues into the mathematics course before, that these
resources were not very common, especially in Turkish, and that they thought they

would have difficulties accessing the resources in this sense.

PMTs’ Final Concerns for WWWM: PMTs’ concerns for WWWM are categorized
as student-related, parent-related, school management-related, school-related,
curriculum-related, and as in the initial concerns for TMSJ. Besides pre-service

teachers’ concerns, their solutions for those concerns are explained in the following.
b

Student-Related Concerns: Having uninterested students take action on social justice
issues is the most prominent concern that PMTs mentioned. They also communicated
that being uninterested could be due to various reasons. For example, Ceren
explained that the reason why students do not want to take action might be because
of procrastination, while Can stated that students who become aware of the social
justice issue will not want to take action because they think that they will not be
graded from WWWM outcomes in the mathematics lesson. To overcome such
problems while implementing TMSJ lessons, Defne commented that choosing topics
that attract students might be a solution. Thanks to this, students may participate
more in WWWM activities because they are interested in the social justice topic and
want to reach a conclusion about it. Moreover, if the topic does not directly have an
effect on students' lives, Can commented that he could make students empathize with
the social justice topic. In this way, when students empathize with social justice
issues, they will be more willing to take action to contribute solutions to them or at
least raise others’ awareness of that issue. Ceren highlighted the idea that she would
not force students to participate in WWWM activities; she would work with willing
students. She would share what they do during those activities and this would

probably draw uninterested students.

Another student-related concern PMTs emphasized was that students might consider
taking action as an extra burden. Students may be more likely to react, especially if
other teachers in the school do not provide such activities. Kerem commented on this
as students might communicate with him: “Other teachers do not make such

activities. Why are we doing it?”. Selin stated that to overcome this concern, actions
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can be determined based on the students' ideas, and these actions can be taken
together because students will enjoy taking part in processes in which the teacher
plays an active role. Moreover, Kerem also stated that collaborating with other
mathematics teachers in the school and doing the same activities throughout the

school year would make students feel more comfortable in WWWM activities.

Parent-Related Concerns: The most prominent concern regarding the parents was
contradicting their truth for RWWM. Actually, when we focus WWWM, PMTs also
declared the similar concerns in terms of WWWM that actions taken might
contradict parents’ truth. Ceren commented on this issue as I might get negative
feedback from the parents, because what we try to do contradicts their truth. While
taking action, students might volunteer in some NGOs, and some parents may not
want their children to volunteer in those organizations. To overcome this issue with
parents, Mine suggested informing parents at parent-teacher conferences about her
views on mathematics education and then asking for their support. By informing
parents in the parent-teacher conferences, they would not be surprised about what is
happening in the mathematics class, and they will learn what the teacher aims by
doing different activities. Umut communicated that he could take action in small
paces in terms of implementing TMSJ lesson plans. In that sense, he aims that what
he does in the class should be suitable for that community where students come

from.

Another parent-related concern Kerem stated was parents might think that actions
taken during WWWM are political. He stated: “For example, if we want to work in
partnership with a charity organization, most of them have a connection with
political parties. Parents might assume that this teacher supports political party A or
political party B. So, I could also get into conflict with the parents.” Kerem was

concerned about this, but he did not have a solution to this concern.

School Administration-Related Concerns: The concerns emphasized by pre-service
teachers about school administration were that the administration might not allow in-
school or out-of-school actions. In terms of in-school actions, some pre-service

teachers mentioned that the school administration might not allow the exhibition of
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products in the school. The pre-service teachers stated that displaying posters to raise
awareness about a social justice issue among other students might not be desirable on
the board of the classroom or the school, and they might also have difficulties in
obtaining permission for some activities that could be done within the school. Mine
stated that she could collaborate with the school administration and parents. Defne
commented that she could share good practices with the school administration and
that she would try to convince the school administration by showing the benefits of

these actions to students through good practices.

In terms of out-of-school concerns of the school management, pre-service teachers
mentioned that the school administration can bring up things like the difficulty of
getting permission and resource issues when going on a school field. Leyla
commented that if she could build confidence in her teacher's capability, the school

administration would be more open to out-of-school activities.

School-Related Concerns: In terms of WWWM, pre-service teachers commented that
they could get negative reactions from other teachers because their students might
also want to take part in such activities and demand them from their teachers. Can
commented that other teachers would see this as an extra burden and complain about
it. To overcome such problems in terms of WWWM, Mine emphasized that she
could share her instructional resources with the other teachers and encourage them

by sharing what she was doing in class with them.

Curriculum-Related Concerns: Like in RWWM, in terms of WWWM, the only
concern that pre-service teachers mentioned is pacing with the curriculum. Mine
commented that, especially for WWWM activities, there is a need for extra time, and
she might have some problems while implementing WWWM activities in class. In a
similar vein, Defne commented that there is a need for extra time in terms of
WWWM. As a solution, Umut mentioned that he could give homework on some
parts of the WWWM activities to the students so it would not take too much time in
the lesson. So that students can do something regarding WWWM themselves and

obtain social justice outcomes.
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4.2.1.6. PMTSs’ Initial and Final Views on Roles of a Teacher

Even if PMTs did not know what TMSJ is as a definition and were unfamiliar with
the concept, they were asked questions about their roles as teachers to find out
whether there were some similarities between their thoughts about teaching and
TMSJ in the initial interviews. Their final views on this topic were taken from 1%
Reflective Paper (which included a question related role of a teacher beyond teaching
subject matter by giving examples) and from the questions in the final interview with

them.

4.2.1.6.1. PMTSs’ Initial Views on Roles of a Teacher

In the first interview, pre-service teachers were asked a question about the areas in
which they would like to contribute to the development of their students other than
teaching mathematics. Pre-service teachers' answers to this question are categorized
under two sections: supporting individual development and supporting social

development.

To begin with, in terms of supporting individual development, some pre-service
teachers aimed to promote their students’ sensitive thinking. For instance, Mine

commented:

1 want my students to be sensitive to the environment, to animals, to people.
So, it's not just going into the classroom and explaining math. I would like to
teach them how to be a good person and be sensitive. Knowing math doesn't
mean they are good students or people.

In addition, two of the pre-service teachers aimed to promote their students’ critical
thinking skills. One of them commented: “Of course, first of all, I would like to raise

individuals who question and do not accept what they see directly.”.

Two of the pre-service teachers, Kerem and Mira, also aimed to develop their
students in terms of self-awareness. They wanted their students to orient their

interests, and Mira explained this: “I want them to pursue their own interests. I want
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them to recognize their interests and talents and pursue them.” Similarly, Kerem
commented that he would like to “raise individuals who can pursue their own

’

interests.’

As a last point in supporting individual development, one of the pre-service teachers,
Can aimed to develop his students’ interpersonal skills by stating: “I think it is
important to develop interpersonal skills. I would like to help students in this regard.
[ think I would like to improve them to make it easier for them to communicate with

individuals when they go to university.”

In terms of supporting social development, there were not many aims that pre-service
teachers wanted to develop in their students. Umut had a static view of citizenship.
Therefore, he wanted to “raise good citizens who are beneficial for the country and
the nation.” On the other hand, without emphasizing citizenship Mira aimed to

“raise students who are beneficial to the society.”

4.2.1.6.2. PMTSs’ Final Views on Roles of a Teacher

During the TMSJ intervention, pre-service teachers wrote a reflective journal after I
introduced the topics of Teaching for Social Justice and Teaching Mathematics for
Social Justice. There was a question in that reflective journal and it was: In your
opinion, what’s the role of a teacher beyond teaching the subject matter? Please
explain in detail with some examples. This question was aimed to examine PMT
ideas on the non-academic roles of a teacher after discussing some important issues
in terms of TSJ and TMSJ. The findings in this section are from pre-service teachers’

answers to that reflective paper and final interviews.

After the discussions and tasks pre-service teachers completed during TMSJ
intervention, their views on the roles of a teacher changed in some respects. To
begin with, the most prominent view on the role of a teacher was that he/she should
raise awareness of social justice issues in the final interviews, although no one
mentioned raising awareness of social justice issues in the initial interviews. In order

to accomplish this, pre-service teachers stated teachers could integrate social justice
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issues into their lessons. Mine commented that: If I include real-life examples of
social justice issues in my teaching, I can raise my students’ awareness of these

issues.

Promoting a positive classroom environment was another point that pre-service
teachers mentioned regarding the roles of teachers. While describing this positive
classroom environment, Ceren and Leyla focused on the idea that “everyone should
have a voice in the classroom and share their ideas freely.” Umut, Can, and Defne
emphasized, "Everyone should respect each other’s ideas.” Kerem stated that a
teacher should care about individual differences; he/she might have students with
disabilities or immigrant students, and all of these students should feel cared in the
classroom. Lastly, Mine pointed out that students might have differences but would

be accepted into this positive classroom environment with their differences.

In the initial interviews, only one pre-service teacher, Can, mentioned that he aims to
develop his students’ interpersonal skills. In the final interviews, more pre-service
teachers commented about developing students’ interpersonal skills. Kerem states
that a teacher should create opportunities for students to communicate with each
other and encourage them to express themselves. In a similar vein, Selin commented
that a teacher should guide his/her students on how to behave in social relationships

or communicate with their friends.

Mira and Kerem emphasized that teachers could empower students to make changes
in society. Mira commented that students could play a major role in creating a better
society. Similarly, Kerem stated that: We usually underestimate students' power to
change society. If a teacher raises awareness of this, it is an important step towards

a better society.

Another important point regarding views on the roles of a teacher is that some pre-
service teachers mentioned that a teacher should be a role model for the students.
Mira commented on this: Teachers can be role models for students by showing
positive attitudes in terms of communication skills. Moreover, Selin conveyed her

message: If a teacher says, "Don't belittle your friends who make a mistake," and
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then belittles the students who cannot solve the question correctly, this will

negatively affect the student's behavior.

4.2.1.7. PMTs’ TMSJ Lesson Plans

Pre-service teachers developed a mathematics lesson plan focused on a social justice
context as a learning outcome of TMSJ intervention. TMSJ Lesson Plan Evaluation
Rubric was developed to evaluate their lesson plans. In this section, pre-service
teachers’ lesson plans were examined based on this rubric. While developing their
TMSIJ lesson plans, they first chose a social justice topic and a mathematics topic
that they wanted to connect. Then, before the last lesson, they shared their ideas with
their classmates and gave each other feedback on the appropriateness and feasibility

of their draft lesson plans. They also received feedback from me.

Table 4. 2. Pre-Service Teachers’ Lesson Plan Topics and Grade Levels

PMT Social Justice Topic Mathematics Topic Grade Level
Can Vegan Meal Prices Ratio & Proportion 7" Grade
Ceren Immigrants Percentages 7" Grade
Defne Food Waste Scientific Notation of 8" Grade
Numbers
Kerem Cyber Bullying Probability of Simple 8 Grade
Events
Leyla Erosion Least Common Multiple& 8" Grade
Greatest Common Divisor
Mine Employment of People = Mean, Median, Peak 7t Grade
with Disabilities Values
Mira Visually Impaired Least Common Multiple& 8" Grade
People Greatest Common Divisor
Selin Bullying Decimal Notation & 5% Grade
Fractions
Umut Food Insecurity First Order Equations 7" Grade

Table 4.2. contains information about which social justice and mathematics topics
the pre-service teachers chose and at which grade level they prepared TMSJ lesson
plans. As seen in the table, pre-service teachers chose very diverse topics regarding
social justice issues. Only two of them focused on the same mathematics topics as

Least Common Multiple and Greatest Common Divisor; all the others had chosen
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different mathematics topics. These findings revealed that pre-service teachers could
make relations with diverse social justice and mathematics topics as aimed with the

TMSIJ intervention.

Table 4. 3. Lesson Plan Evaluation Rubric Scores

PMT Scores

Can 2.7
Ceren 2.7
Defne 2.8
Kerem 2.7
Leyla 2.5
Mine 2.8
Mira 2.9
Selin 2.8
Umut 2.8

The lesson plan evaluation rubric I developed consists of 10 items. These items
include teachers’ background knowledge related to social justice issues to see what
the teachers’ point of view regarding that social justice issue. Also, there are items
related to the relevancy of mathematical learning outcomes with social justice goals
according to the information of target students and the balance between
mathematical learning outcomes and social justice goals. Target students are
important because they provide insight regarding the relevance of that social issue to
their lives. Assessment was another significant criterion for evaluating TMSJ lesson
plans; moreover, it should have two dimensions: social justice and mathematics.
Lastly, clarity of the teaching strategies and including RWWM and WWWM
dimensions are other criteria for evaluating TMSJ lesson plans. Pre-service teachers
could get scores from 0 to 3 (0= Does not meet expectations, 1= Needs
Improvement, 2= Meets Expectations, 3= Exceeds Expectations). In Table 4.3, their
lesson plan evaluation rubric scores are given. As can be seen from the table, the
lowest score is 2.5 and the highest score is 2.9 for pre-service mathematics teachers
according to TMSJ lesson plan evaluation rubric. When these scores out of 3 are
evaluated, it can be said that in general, all lesson plans are in line with the exceeds

expectations category.
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After examining pre-service teachers’ lesson plans, they all provided background
information, information about target students and the benefits of the TMSJ lesson
plan. This provides an opportunity to understand the context in which they are going
to implement TMSJ lesson plans. Can, Ceren, and Defne, Kerem, Leyla did not
provide a detailed explanation of the background of social justice issues, but it was
adequate. The second item was related to the relevancy of mathematics learning
outcomes for the grade level. All the pre-service teachers obtained the learning
outcomes from the Mathematics Curriculum (MoNE, 2018). However, in Mine’s and
Leyla’s TMSIJ lesson plans, the activity's prerequisite knowledge sometimes became
the dominant learning outcome. Therefore, which mathematical topics will be

connected to a social justice issue is critical while writing TMSJ lesson plans.

The TMSJ lesson plans included RWWM and WWWM dimensions i.e., raising
awareness and taking action on social justice issues. In terms of alignment of social
justice content with the mathematical content, pre-service teachers’ lesson plans
were satisfactory except for Leyla; sometimes, in her lesson plan, social justice goals
and mathematical learning outcomes do not progress smoothly. In the lesson plans of
the pre-service teachers, social justice content and mathematics content were
balanced, but in Ceren's lesson plan, social justice was slightly more dominant. Pre-
service teachers explained their instructional strategies clearly, and they mentioned
how they were going to assess social justice goals. Can’s and Kerem’s TMSJ lesson
plans were missing in assessing mathematical learning objectives because both of
them ended the lessons with taking action part, and they did not focus on how they

were going to assess mathematical learning objectives.

4.2.2. Mira’s Initial and Final Understanding and Changes in her
Understanding and Views regarding TMSJ

Mira was one of the pre-service teachers who attended the TMSJ intervention. Mira
is a pre-service mathematics teacher who states she is very happy when she teaches
someone something and enjoys teaching very much. Therefore, she chose this
department of her own will and with the guidance of her family, who know their

daughter's potential. She was chosen to reflect on pre-service teachers' understanding
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and lesson plan development process regarding TMSJ, because she actively
participated in class discussions and group work and explicitly shared her opinions.
Differences were observed in Mira’s understanding between the answers she gave in
the initial interview, and the reflective papers and the final interview after attending
the TMS]J intervention. This section presents how classroom materials, activities, and

interactions influenced Mira’s understanding of TMSJ.

4.2.2.1. Mira’s Initial and Final Understanding of the Concept of TMSJ

Mira’s Initial and Final Understanding of the Concept of TMSJ was revealed through
the initial and final interviews correspondingly. In the initial interviews, she was
asked how she would define the concept of TMSJ. Her initial definition was based
on her predictions. In the final interviews, she was again asked a question on how

she would define the concept of TMSJ.

4.2.2.1.1. Mira’s Initial Understanding of the Concept of TMSJ

In the initial interview, Mira stated that she had not encountered the concept of
TMS]J before. Her initial thoughts focused more on equal opportunity in mathematics
education. She also emphasized that caring for individual differences. Moreover, she
stated that social justice might be achieved through mathematical tasks, the teacher's
attitudes, and the opportunities offered to students. As can be seen, her initial ideas
varied. She made some predictions, but these predictions had very different
characteristics. According to the findings of the initial interview, it is seen that she

was not very sure about where to position the concept in her mind.

4.2.2.1.2. Mira’s Final Understanding of the Concept of TMSJ

In her final interview, Mira commented that social justice is a concept she looks for
in the lesson plans and the questions she examines. For example, in the lesson plan
that she taught at the internship that day, she talked about air pollution; she also
mentioned that the use of electric scooters is beneficial to the environment She

highlighted that electric scooters are good for us, but without harming other people.
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Mira explained that she was constantly thinking about how she could prepare a

lesson plan integrating a social justice issue.

She defines TMSJ as a case of hitting two birds with one stone, both teaching
mathematics learning outcomes and social justice consciousness. With this
statement, she emphasized the dimension of RWWM, which is related to raising
awareness of social justice issues. In addition to this, she emphasized that integrating
social justice context could make the lesson more interesting as it will include
current events. She highlighted that, in that way, she can teach mathematics easily.
She also focused on the WWWM dimension, stating: “I think that change starts from
childhood; thanks to TMSJ, as mathematics teachers, we can cause important

’

changes in society with our students.’

4.2.2.1.3. Change in Mira’s Understanding of the Concept of TMSJ

When PMTs’ initial and final understanding regarding the Concept of TMSIJ is
examined, it is seen that their understanding is developed. Their initial understanding
is based on their predictions because they had no prior knowledge regarding TMSJ.
How the TMSIJ intervention materials, activities, and discussions shaped PMTs'

understanding of the Concept of TMSJ is analyzed by the case of Mira.

In the second lesson, which consisted of two class hours, after introducing teaching
for social justice in the first lesson, PMTs are introduced to the concept of TMSJ and

critique the power of mathematics and mathematics teaching.

Two mathematics problems from Gutstein & Peterson (2006) are used as
introduction questions to the TMSJ. They had similar results in terms of
mathematical operations, but the context of them was crucial in terms of the

message.

A math problem is shared with the PMTs at the beginning of the lesson:
e A group of youth aged 14, 15, and 16 go to the store. Candy bars are on sale
for 13 TLs. They buy a total of 12 candy bars. How much do they spend?
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A discussion about this question was as follows:

Umut:
Mira:

Can:
Researcher:
Umut:

Why did he give their ages?

1t is a confusing bit of information.

Is it directly proportional to their age?
How much money did they spend?
12*13

Pre-service teachers started to question the context of the problem with this example.

After this question, another mathematics problem is shared with PMTs:

e Factory workers aged 14, 15, and 16 make children's clothing. Each worker

earns 13 TLs an hour and works 12 hours daily. How much does each worker

make in one day?

Researcher:

Mine:

Researcher:

Selin:

Researcher:

Selin:

Researcher:

Mira:

Researcher:

Umut:

Researcher:

Umut:

Researcher:

Mira:
Kerem:

Mira:

Researcher:

What did the question make you think?

Why are fourteen, fifteen, and sixteen-year-old children working?
They also make children's clothes.
And 13 liras for an hour.
Right?

They are working; at least they shouldn't work for 13 liras for an
hour.

What was emphasized in the first question?
Eating too much chocolate?

You are close, excessive consumption and unhealthy eating. What is
the message of the second question?
Students’ ages are probably similar to the ages of the children in the
problem.

What can be the reason for asking this question?
Empathizing.

What else?
Raising awareness about child labor.
I thought the opposite; I thought such a problem should not be asked
in the classroom, it’s like normalization [child labor].

That's what I thought.
It becomes normalized if they directly ask it like this and just do it
thirteen times twelve times and pass on to the next question. But you
can ask the students, "Do you think there is something different about
this question? Did something catch your attention?" and maybe you
can provide that awareness.

et eeeeen-u [discussion continues on child labor]

It was a guided think-aloud time with the pre-service teachers. The contexts they

encountered in these sample mathematics problems served as examples of how they

could integrate the social justice context into problems. Kerem's question about
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whether such questions normalize injustices was very crucial in the flow of the

discussion. It is seen that Mira was also confused about integrating such context into

problems. After Kerem’s question, the researcher explained to the pre-service

teachers how not to normalize such questions.

Researcher:

Mira:
Selin:

Researcher:
Selin:

Mira:

After looking at these problems. Do you think mathematics teaching is
neutral? Are we neutral as mathematics teachers?

We are not.

Exactly, we can't be neutral. It is obvious from the problems.

Is it obvious from the previous problems? What do you think?

We can actually give the idea within the problem. For example, after
solving the problem, if we ask: do you know anyone like this? or do
you think there is something strange here? Asking these children will
raise their awareness, and in this way, they learn mathematics. And
he also solves the problems. So, it makes sense.

We took a book analysis course. We analyzed the book in this way.
Even in the question, even in the photo next to the question, you know
that it is not neutral. They are trying to give a message. In fact, many
messages are tried to be given through mathematics education. That's
why I don't think it's neutral, it's even in the books.

With these two questions congruent with the philosophy behind TMSIJ, critical

pedagogy, it is observed that students criticized teaching mathematics. This dialog

showed the idea of teaching mathematics is not neutral for PMTs. Mira connected

her prior knowledge with the discussion and rationalized her thoughts according to

her previous learning. Sample mathematics questions and class discussions might

have contributed to PMTs’ understanding of TMS]J.

Preference Voting: Three friends, Miray, Sena, and Hakan, are going to the
cinema together, but they can’t agree on which film to see. They decide to
write down their preferences: 1 for their 1% choice, 2 for 2" choice...

Which film should they see? Why?

Film Miray’s Sena’s Hakan’s
Preference | Preferences | Preferences

Avatar 1 5 2

Kurak Giinler 5 4 4

Cizmeli Kedi 4 3 1

Minyonlar 2 2 2 3

Ucak 3 1 5

Figure 4. 4. Mathematics Question with Social Justice Focus
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After this discussion of two mathematics problems, PMTs are given another

mathematics question (Figure 4.4.) regarding TMSJ to solve.

Class discussion related to the question in Figure 4.4. was as follows:

Researcher:

Umut:

Mine:

Researcher:

Umut:

Researcher:

Ss:

Researcher:

Mine:

Researcher:

Umut:

Mira:

Kerem:

Defne:

What do you think about this question?

We are doing addition and subtraction, and we are also using the
average. I'm actually doing this addition and subtraction or finding
the average for people's choices to find the most appropriate option so
that all people can meet on a common agreement without realizing it.
Can we call them real-life problems?

Yes, and what else?

1t is done for the democratic decision-making process.

So, this is actually just a mathematics question when you look at it,
but when you look at the context, it makes you think of different things,
right?

Yes.

Do you have anything else to add? What can you say?

Also, when children encounter this question, they wonder which movie
Miray, Sena, or Hakan should go to and try to solve it. Maybe they
don't even realize that they are doing mathematics. It becomes
interesting for children.

Ok. If you give examples from current movies, these are also the ones
in the movies right now. There is a joint decision-making process in
the question. The decision is made according to everyone's choice. We
use mathematics in this too. So, after looking at the examples, what
did TMSJ make you feel?

We could have given social justice outcomes without making students
realize it.

As we said at first, we have never seen anything like TMSJ; we were
unfamiliar with it. We didn't emphasize social justice issues much
because we were unaware of them. From now on, instead of just
solving the question like that. Did you notice anything? What is
something else you noticed in these questions? We can touch on the
issue of social justice.

With the help of mathematics, we can address everyday problems and
problems that we can experience everywhere. We can overcome it
with social justice. Ultimately, we are neither far from Sena's nor
Hakan's preference. We did this with mathematics. We can use social
Justice issues in the context of the problems.

It's not what one person wants. It's all democracy. That's good, a joint
decision.

In the needs analysis, it is seen that PMTs were familiar with using different contexts

in mathematics problems, but there was no social justice focus. This dialog with the
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previous dialog shows that they find using social justice in the context of the
problems useful. Problems, including social justice context, made them think they
could raise awareness and make mathematics learning interesting for the students.
Also, Mira stated that she became aware of using social justice context in the

problems and would use such context to raise her students’ awareness.

After these sample problems, I shared with students many definitions of teaching
mathematics for social justice by different scholars. After having a small discussion

on which definition was closer to them, I shared with them a poster about TMSJ

(Figure 4.5) and asked them what it meant to them.

Class discussion on the poster:

Kerem: There is a person who has been discriminated against. He is a
minority.

Mira: If a strong person is against you, his/her followers will also be against
you without any reasoning about whether he is wrong or right.

Researcher: Let's also focus on the writing.

Selin: Ninety-nine percent is more than one percent. But one percent is
actually not that different from ninety-nine percent.

Researcher:  Focus a little more on the” use your numbers” part.

Can: What we can do with words, we can do with numbers.

Researcher:  What do we use numbers for?

Can: Equality.

Researcher:  Equality for whom?

Can: The equality between one percent and ninety-nine percent. What one
person thinks is also important. Just because ninety-nine percent think
the same thing doesn't mean that the other doesn't have a say.

Researcher:  You are closed.

Kerem: He wrote "them" there.

Researcher:  Are you talking about marginalization? Did I understand correctly?

Kerem: Exactly.

Selin: Ninety-nine percent of society can be the same, but we cannot be one
hundred percent without that remaining one percent.

Researcher:  There are arrows in the picture. Also, consider them.

Can: We are 99 percent and can provide equality with numbers.

Researcher: Much closer. It is generally thought that things like seeking rights
related to social justice can always be expressed in words, right?

Ss: Yes.

Researcher:  So, we can show inequality by using numbers. Here it says that you

can be ninety-nine percent. You can be the majority. But you still need to use these
numbers for one percent.
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Figure 4. 5. TMSJ Poster

Until this poster, pre-service teachers encountered mathematics problems that aimed
to raise awareness in the social justice context, but in this poster, it was more about
taking action part, that is, WWWM. This visual aid and classroom discussion with
guided questions of the researcher contributed their understanding of TMSJ

developed.
4.2.2.2. Mira’s Initial and Final Understanding of RWWM

Mira’s initial and final understanding of RWWM was revealed through initial and
final interviews and 2" reflective paper. In the initial interviews, since she was not
familiar with the concept of TMSJ, she was asked a question related to the meaning
of it. In the final and 2" reflective paper, she was directly asked about her

understanding of RWWM.
4.2.2.2.1. Mira’s Initial Understanding of RWWM

In the initial interview, Mira was asked how mathematics teaching could have an

impact on raising students' awareness of social justice issues. Her first answer to this
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question was that she had no idea because she had no previous knowledge of the
subject. However, later in the interview, she makes some comments regarding
RWWM. For instance, she emphasized that she can use social justice in the context
of the problems. She tried to give an example to illustrate the way of her thinking.
Her example was based on a context where a school administration provides students
with free books and transportation, but the other school does not provide these
opportunities. Her question for this context was based on the differences between
students. However, she could not form a clear question for the context. She
mentioned that she can utilize such real-life context in the problems. Even if her
ideas were not in a framework, she had some reasoning and ideas regarding RWWM
during the initial interview. Actually, the fact that she first said that she had no idea
about RWWM and then began to comment on issues related to RWWM during the
interview indicates that she started to think about how she could connect social

justice and mathematics teaching with the questions asked in the interview.
4.2.2.2.2. Mira’s Final Understanding of RWWM

Mira’s final understanding of RWWM was obtained from the final interview and 2
reflection paper. In the initial interview, Mira said that she had no idea when she
was asked about her opinions regarding RWWM, and then as the interview
progressed, she proposed some ideas about how to raise awareness of social justice
in students. In the final interview, her views regarding RWWM were clearer. She
defined RWWM as raising awareness of social justice issues through mathematics.
She pointed out that students should have knowledge about a social justice issue first,
and then they can realize how to take action to solve that issue accordingly. She
emphasized that with RWWM, students could learn about a social justice issue, the
shortcomings of that issue, problems that occur, and how society behaves according
to that issue; this can be done by observing the data and doing research; thereafter,

students will gain awareness.
4.2.2.2.3. Change in Mira’s Understanding of RWWM

Mira’s understanding of RWWM was not clear in the initial interview; however, she

had a more developed understanding in the final interview.
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In lesson 3, students were exposed to a TMSJ lesson plan I had developed on
unemployment rates. The data for this lesson plan was taken from TUIK. This lesson
plan aimed to raise pre-service teachers' awareness about how they would feel in a
TMSJ lesson if they were students. After completing this lesson about
unemployment rates, and discussing how they are calculated, a detailed lesson plan
developed by Powell (2020) was given to the students as an example. This lesson
plan was chosen as an example because its subject was about the precautions to be
taken before and after the disaster. I wanted to show this lesson plan to the pre-
service teachers as an example because I thought that this awareness was especially
important after the February 2023 earthquakes. In fact, this lesson plan was planned
for a high school course and focused on disaster as social justice and statistics and
probability as mathematics. After the lesson plans were distributed to the pre-service
teachers, they worked in groups and were given an activity sheet to answer about this
lesson plan. In this activity sheet, they were asked to indicate the social justice goals
and mathematics outcomes of the lesson plan and explain if there was anything that

was interesting to them in this lesson plan.

I didn't want to directly give them the definitions of RWWM and WWWM. I aimed
for them to create the categories themselves, thinking that there could be different
categories related to social justice outcomes through an example, and then I aimed to
name these categories. First, the students found the social justice goals in the
example, I wrote the goals that the students said on the board, and then the

discussion was as follows:

Researcher: When you look at these goals? Can you form different categories?
Can you group some of them?

Leyla: Like before and after.

Researcher:  What do you mean?

Leyla: We said that they should be prepared before the disaster happens.
Researcher:  You mean before and after the disaster?

Leyla: What can we do before? We will reach a lot of people. We will create

awareness. After the disaster, we can participate in NGOs.
Researcher: Yes, what else?

Umut: Singular and plural?

Researcher:  What do you mean?

Umut: Individual aid, the aid provided by NGOs and the state.
Researcher: I think we can say individual and social.

Umut: Exactly
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Researcher:
Ceren:
Researcher:

Ceren:
Defne:
Ceren:
Researcher:

Ceren:
Researcher:

Ceren:
Researcher:

Ss:

What else?

Directly and indirectly help?

Don't think in terms of aid. Here, you are trying to support students in
two ways, you know, in terms of social justice; think about
categorizing it.

Physical and, well.....

Emotional?

Exactly, whatever the opposite of physical is, spiritual.

Okay, let's make it a little clearer. What are we trying to do
emotionally? We can discuss this.

Actually, I think emotionally, there is awareness or something like
that. Physically, it is to volunteer for an NGO.

Exactly. What was written in the lesson plan?

Take action.

Yes, that's actually what I wanted to ask. We can actually categorize
them into two groups. The first one is about raising awareness. The
second one is to make students take action, like becoming a member of
an NGO or making them talk to their school administration in order
to find out what kind of plans they have. It takes an approach in which
students take an active role. This comes from Gutstein. He divided the
TMSJ into two: RWWM and WWWDM. he defines the part where we

first become aware of as RWWM and he defines WWWM as the part

where we take action. Are we clear on this?
Yes.

Mira did not take an active role in this conversation, but she listened to it as actively

as the other participants of the class. At the end of this discussion, the pre-service

teachers defined the categories through a sample lesson plan that included both

RWWM and WWWM dimensions. Then the discussion followed:

Researcher:
Mira:
Researcher:
Kerem:
Researcher:
Mira:
Kerem:
Researcher:
Umut:

Researcher:

If we want to raise awareness of our students, what can we do?

We can use movies.

Yes, it can be.

We can do it like in this lesson plan.

Yes, what was this lesson plan based on?

Being fair with data.

Article.

Yes, was the data true or not?

It was true.

We are talking about real data, right? By using real data, we can
create awareness in our students about different social events. This is
RWWM.

It is seen that Mira, who did not actively participate in the initial conversation, is

active in giving examples about RWWM in the rest of the conversation. Sample

lesson plan and the class discussion developed her understanding of RWWM.
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4.2.2.3. Mira’s Initial and Final Understanding of WWWM

Mira’s initial and final understanding of WWWM was revealed through initial and
final interviews and 2™ reflective paper. Given her unfamiliarity with the TMSJ
concept during the initial interviews, she was questioned about its meaning. In the
final interviews and the second reflective paper, she was directly questioned about

her understanding of WWWM.

4.2.2.3.1. Mira’s Initial Understanding of WWWM

Mira was asked about the role of mathematics teaching in making changes related to
social justice events regarding WWWM in the initial interview. She stated that
students who gain awareness can make changes related to social justice events. Mira
emphasized that her future students, as members of society, can reach people from
diverse backgrounds, share their awareness with those people, and influence their
opinions. This can be an example regarding WWWM, but it does not encompass
various aspects of WWWM. In Mira’s thoughts, there is not a focus on students
taking action to make change in societal issues, in this sense, her thoughts about

WWWM are limited in the first interview.

4.2.2.3.2. Mira’s Final Understanding of WWWM

In the final interview and in the 2" reflective paper, her ideas regarding WWWM
were asked. In the initial interview, Mira commented that her students could make a
change regarding a social justice issue by talking to someone and influencing their
thoughts. In the final interview, her views were more detailed. Mira directly stated
that WWWM is taking action on social justice issues through mathematics. She

commented:

After RWWM, I'm moving on to action by WWWM. It is using various ways to
bring others to an awareness of a social justice issue. These ways can be
preparing a poster for others or using the power of social media to recognize
the issues, especially in this last period. If we tell one person about a social
Jjustice issue and that one person tells a few people, reaching people like that
is actually part of taking action.
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In her initial interview, Mira only focused on interacting with other people and
influencing their opinions on social justice issues. In the final interviews, she focused
on a variety of ways to take action which indicated the development in her

understanding of WWWM.

4.2.2.3.3. Change in Mira’s Understanding of WWWM

Pre-service teachers’ understanding of WWWM was realized together through the
class discussion I mentioned in the title of 5.2.2 Mira’s Initial and Final
Understanding of RWWM.

The following discussion is from their group discussion, where they tried to find

social justice goals and mathematics outcomes of the sample lesson plan.

Leyla: Students can gain awareness, but how do they incorporate it into their
daily lives?

Mira: Taking action part is interesting. Different from normal lesson plans.
Can we write it here?

Leyla: Sure. We can write about taking action...

Mira: Taking action part at the end of the lesson plan is important...

Ceren: The lesson plan makes students take action...

Leyla: There are two here?

Mira: Exactly. provide students taking action...

Leyla: The progression of the questions, he doesn't want them to come to a

conclusion at once, for example, but by making them realize and
question. The preparation of the questions is important. Did you

understand?
Mira: 1 understand.
[Researcher comes ]
Mira: Are we going to prepare a lesson plan like this?
Researcher: Yes.
Ceren: This is different from the lesson plans we prepared in class.
Mira: 1t is really different
Ceren: Why didn't they teach us like this? It's not strict, it's flexible.
Leyla: What we do is easier, at least you know what to do.

In this group work, pre-service teachers tried to find the social justice goals in the
lesson plan, especially the taking action part that attracted their attention. Mira stated
that taking action is different from what they do in the lesson plans they prepared. As
in the case of RWWM, sample lesson plan and the class discussion and group

discussion developed her understanding of WWWM.
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4.2.2.4. Mira’s Initial and Final Views of Opportunities of TMSJ

Mira’s initial and final views of opportunities at TMSJ were revealed through initial
and final interviews. In the initial interviews, since she was not familiar with the
concept of TMSJ, her views of the opportunities of TMSJ were based on her
predictions. In the final interviews, she was asked to specify the opportunities for

RWWM and WWWM.
4.2.2.4.1. Mira’s Initial Views of Opportunities of TMSJ

In the initial interview, Mira was asked a question about the effects of applying
TMSIJ in her class. Mira stated that a positive effect could be observed in terms of
mathematics learning. She highlighted that TMSJ can facilitate mathematics learning
because associating mathematics with social justice issues would make it easier for
students to understand mathematics topics. She stated that real-life connections are
crucial for students to understand mathematics. In terms of personal development,
she stated that with TMSJ, students will be more aware of the differences. Therefore,
their personal development will be positively affected. Lastly, in terms of social
development, she highlighted that TMSJ would lead to a more just society by raising
awareness of social justice issues in society. She emphasized that if her students,
whose awareness about social justice increases, communicate with other people on
these social justice issues, it will increase other people’s awareness as well, and this

will create a more just society.

4.2.2.4.2. Mira’s Final Views of Opportunities of TMSJ

Mira identified her views of opportunities of TMSJ in terms of RWWM and
WWWM in the final interviews. In terms of mathematics learning, she expressed the
same opportunities for RWWM and WWWM, which are increasing interest in
mathematics and facilitating mathematics learning. In her initial interviews, she did
not emphasize increasing interest in mathematics through TMSJ. However, in the
final interviews, for RWWM, she pointed out that students' interest in mathematics
would increase towards the mathematics lessons because social justice topics will be
of interest to students, and there will be discussion in the classroom regarding those

social justice topics or questions would be asked, or activities would be carried out.
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In a similar vein, for WWWM, she stated that since students are expected to take
action by combining mathematics and social justice, the mathematics topic will not
seem difficult to them and will be more interesting. She also stated that WWWM
will facilitate their understanding. In that sense, her views were similar to the views
in the initial interview; she highlighted that while solving real-life problems, students

will understand mathematics easily.

In terms of opportunities for personal development, she remarked on distinctive
opportunities for RWWM and WWWM. She commented that RWWM can give rise
to promoting sensitive individuals. She stated: “They will develop in terms of being
sensitive and not hurting people. This is more than that I can't harm people; I should
also do good to people.” She highlighted that WWWM can give students a purpose

to live. Mira pointed out:

If I am alive, I must have a purpose. Therefore, in order to give them a
purpose, it has a positive effect. In other words, being useful to someone,
being able to cause changes in someone's life, rather than I['ve lived and
gone, actually gives them a purpose to live.

Moreover, she also emphasized that WWWM can give rise to improvement in
thinking skills. She stated that with WWWM, students will think about what more
they can do after causing a change in a social justice issue; they will do research

about it, and therefore, their thinking skills will improve.

Lastly, in terms of opportunities for social development, she commented that with
RWWM and WWWM, public awareness will rise, and a more tolerant society will
be built. According to Mira, with RWWM and WWWM, raising students and people
who embrace the concept of social justice will increase social awareness. Moreover,
such a society will be more tolerant towards each other. For example, while a

disabled person crossing the street, cars will stop and wait for that person to cross.

4.2.2.4.3. Change in Mira’s Views of Opportunities of TMSJ

Opportunities and concerns were discussed together in class discussions based on the
sample lesson plans and components of the TMSJ lesson plans. In this section, the

focus will be more on the dialogs that focus on opportunities.
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Another class activity regarding understanding the Concept of TMSJ was reading a

chapter from the book (Berry III et al) about Why Social Justice in Mathematics

Education? In the chosen part, the contributions of TMSJ are explained. The think-

pair-share activity was done in class. After reading the article, PMTs wrote the three

important ideas for them from the reading, then they shared their ideas with pairs and

wrote new ideas if they appeared after discussion with their peers. Lastly, a class

discussion was held, and they wrote the ideas that they considered important after the

class discussion to their activity sheets again.

The class discussion in this activity was as follows:

Researcher:

Selin:

Kerem:
Selin:
Kerem:

Researcher:
Mira:

Umut:
Mira:

Researcher:
Kerem:

Researcher:
Leyla:
Researcher:
Leyla:

Researcher:
Umut:

What conclusions did you reach? Why should social justice be in
mathematics education?
If children learn about the lives of others, if they realize those
differences, then discrimination is actually more likely will be at a
lower level.

Their ability to empathize actually increases.
Exactly.

When we have a lot of information about other people's lives, the
ability to analyze and think logically increases. This leads to making
decisions accordingly. Increased ability to make decisions, increased
empathy. Learning about other people's lives and cultures.

Learning about other cultures, okay... What else?

Thanks to the TMSJ lesson, students can discover their power in
numbers and realize that they can change their own lives and the lives
of others thanks to this power.

It creates a more conscious society.
A more conscious society is being formed. We can use power in
numbers to make society more aware.

What else?

I want my students to feel the power to change the lives of others and
their own lives...

Feeling the power to change.

There is a typical question: Why am [ learning mathematics? To avoid
such a question, we can integrate problems we encounter daily into
the activities in mathematics lessons.

Can we say mathematics teaching is integrated with daily life
problems?

Yes

What else?

Since we associate it with daily life, mathematical knowledge becomes
more useful and memorable.
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Can: What I would like to say is that as students become more aware of
what social change and inequality are, they realize that they have a
role in this change.

In this discussion, the pre-service teachers concluded that TMSJ would facilitate
mathematics teaching and create a more conscious society, improve students'
empathy and thinking skills, and make them realize their power to change their lives
and others’ lives. These ideas are similar to Mira’s final views on the opportunities
of TMSJ. Pre-service teachers' learning processes related to teaching mathematics for
social justice start with sample questions, then they share their thoughts with their
peers through the text they read in a pair activity and finally express their thoughts
on a class discussion. All in all, these have an impact on their views about the

opportunities of TMSJ.

4.2.2.5. Mira’s Initial and Final Concerns for TMSJ

Mira’s initial and final concerns for TMSJ were revealed through initial and final
interviews. In the initial interviews, since she was not familiar with the concept of
TMSJ, her views of the concerns of TMSJ were based on her predictions. In the final
interviews, she was asked to specify the concerns for RWWM and WWWM. Also,

she was asked what she could do as a teacher to address these concerns.

4.2.2.5.1. Mira’s Initial Concerns for TMSJ

Mira was asked what was her concerns regarding implementing TMSJ lesson plans.
She mostly highlighted the concerns regarding school management and curriculum.
She claimed that rigid school management would not support a focus on social
justice issues in classes. Moreover, she added school management might not provide
her with opportunities to implement the TMSJ lesson plans. Additionally, she
pointed out that her curriculum-related concern is pacing with the curriculum. She
mentioned that, especially after the school experience course, her views about
keeping up with the curriculum changed and expressed her concerns about keeping

up with the curriculum.
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4.2.2.5.2. Mira’s Final Concerns for TMSJ

Mira’s final concerns for TMSJ were examined for RWWM and WWWM. She did
not have many concerns in the initial interview, after attending the TMSJ
intervention she had more concerns on her mind, but also, she had solutions to solve
them. In other words, she actually thought about the scenarios she might experience

as a teacher and generated solutions to them.

Regarding student-related concerns, she had two concerns for RWWM and she had
one concern for WWWM. Firstly, she emphasized that social justice issues discussed
in the class might contradict with students’ truth. Mira stated that when social justice
issues contradict students' truths, it can be very challenging for the teacher because
students will not want to listen to the teacher, and this will disrupt the flow of the
lesson in general. Another student-related concern for RWWM was the low
motivation of students due to standardized exams. Mira highlighted that since the
success criterion is the central exams, students only focus on the exam, so they do
not want to focus on things other than solving questions in mathematics. She also
emphasized that students do not want to improve themselves in different fields since
they are standardized exam-oriented. Her student-related concern for the WWWM
was students’ being closed to change themselves. Mira stated that the first action she
expects from students in the WWWM dimension is to change their own
misbehaviors. She pointed out that some students may be attached to their
misbehaviors in this regard, they will definitely not want to change them, so she
thinks that she may have some problems. For all these concerns, she has one solution
cooperating with allies (school management, parents, other teachers). Mira pointed
out that trying to deal with the problems alone could lead to more negative outcomes.
Therefore, she plans to move forward faster by cooperating with allies. If she can get
the administration and parents on her side, she thinks that students will be more

positive in TMSJ lessons, as they will hear similar things from everyone.

Regarding parent-related concerns, for RWWM, she emphasized that social justice
issues discussed in the class may contradict with parents’ truth. In a similar vein, for

WWWM, she emphasized that actions might contradict the parents’ truth. Especially
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regarding WWWM, she stated that when a student's parent does the opposite of a
behavior or attitude that the student has learned in the classroom, the student will be
in a dilemma and will take the parent's behavior as correct. With emphasizing that
parents may be closer to change than students because they are adults, Mira pointed
out that if seminars on social justice are organized for parents, their awareness of

social justice issues may increase.

Regarding school-management-related concerns, for RWWM, she pointed out school
management might apply pressure for curriculum fidelity; for WWWM, she pointed
out that school administration might not allow in-school actions; for example, they
do not allow exhibitions of posters on the school boards. To overcome this issue, she

again considers cooperating with school management.

Regarding school-related concerns, she emphasized that school context might be
closed to change. She also stated that she could solve this issue with cooperating
with her allies. Lastly, she pointed out that she might have difficulty in finding

educational resources for TMSJ lesson plans.

In the initial interview, she commented on concerns regarding school management
and curriculum. In the final interview, she stated her concerns regarding students,
parents, school management, school, and educational resources. Her concerns
increased in number, her ideas developed, and she also developed ideas on how she
could deal with her concerns. One of the most striking findings related to the change
in her concerns was that in the final interview, she highlighted that she no longer has

concerns about implementing TMSJ lesson plans. She explained her ideas:

1 think I can prove to my students that there are actually points where solving
ten questions is less productive than solving two questions. Students think
that they should solve many questions in a lesson. I think I can convince them
in order to understand a mathematics subject, they do not need to solve many
questions, but they also need to understand the parts I have explained. In this
sense, integrating social justice issues into the mathematics course will not
create a curriculum-related problem for me. I think I can do TMSJ in my
classes. I do not think I will have problems in terms of falling behind the
curriculum.
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4.2.2.5.3. Change in Mira’s Concerns for TMSJ

As in the opportunities of TMSJ, opportunities and concerns were discussed together
in class discussions based on the sample lesson plans and components of the TMSJ
lesson plans. In this section, the focus will be more on the dialogs that focus on

concerns.

After the pre-service teachers encountered the first example of a TMSJ lesson plan, I
first asked them what they thought about this lesson plan. The pre-service teachers

reflected their concerns in the following dialog:

Mira: I'm so confused.

Researcher:  Confused? Why?

Selin: Actually, the lesson plan is very informative, but it made me question
how much it can be applied in our country.

Umut: I think this can be considered as a waste of time. We can solve
questions instead.

Mira: 1 think so too.

Umut This is due to the education system.

Researcher:  You say there may be problems.

Mira: Yes, a very good context was chosen to raise awareness. It was

supported very well, especially with questions. But the focus has
shifted a little more to social justice. This is how it should be, but as
we said, it seems a bit impossible to do this in public schools.

Leyla: There can be only one lesson with such an activity in a semester.
Mostly, we can solve questions in our classes during the semester.

Researcher:  Of course, this is not something you can do in every lesson.

Kerem: What I liked about this lesson plan is that it uses a variety of sources:
watching a video and reading an article. Then, there is a group work.
It was very informative to have all of these.

Ceren: If my teacher did this, my interest in mathematics would increase.

Umut: But there doesn't seem to be much mathematics, so I didn't know.

Researcher: Social justice is a little dominant in this lesson plan. It was about
disaster. I chose this because we have also experienced earthquakes
recently, unfortunately. What can be done about it? We normally think

that nothing can be done in mathematics class. It shows us that a little
bit.

In the class discussion, it can be observed that they have some concerns regarding
implementing TMSJ lesson plans in their classes due to the education system. Pre-
service teachers think that what will be demanded from them as mathematics

teachers will be solving more problems, not including social justice context in their
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classes. As I said at the beginning of this section, the concerns and opportunities are

discussed together, therefore we can also identify some opportunities like that Ceren

stated in this discussion, TMSJ can increase interest in mathematics.

After this discussion, the sample TMSJ lesson plan was discussed in detail in the

class, and after a break, a small reminder was given to the pre-service teachers about

crucial things about TMSJ lesson plans, i.e., having strong foundations in

mathematics, identifying specific social justice goals, addressing appropriate grade

level and content, etc. Then, I asked a class discussion question: “What do you

consider when making a TMSJ lesson plan?” This question caused Mira to clarify

her concerns, and the following dialog took place between her and Umut in the class:

Mira:

Umut:
Mira:

Umut:
Kerem:

Umut:
Mira:

Umut:

Mira:

Umut:

Mira:

As we did in the previous activity, we look at the social justice goals.
What are their goals, and what are they doing to accomplish these
goals? We look at the taking action part at the end. That part is very
important. We can also look at its relationship with mathematics to
some extent.

To some extent?

Yes, there will be mathematics, but it doesn't have to be predominantly
mathematics.

1 think the emphasis should be on mathematics.

A mathematics lesson plan generally has one outcome. There are two
outcomes in TMSJ lesson plans. One is the social justice outcome, and
the other one is the mathematics outcome from the curriculum. How
did we combine those two? This is actually important. I think that we
can give both of them fifty-fifty percent weight.

1 think mathematics’ weight should be sixty or seventy percent.

But I don't think this is a lesson plan that we apply all the time. As 1
said, mathematics should not be so dominant.

Are you saying that you will implement a lesson like this once a month
or once a year?

Do you believe that you can make every lesson plan with a social
Jjustice context?

It depends on the mathematics subject I will teach. For example, like
in the sample problem, the employment of fifteen-year-old children. 1
can ask students: What caught your attention in the problem? What
should be in the question, what should not be in it, and how else could
it be asked? I think the goal is to be able to touch on a social justice
topic, at every point, at every moment I can touch.

No, I'm okay with that anyway. But, there is a strict curriculum given
to us. There is a strict system, and there are outcomes. You can't
always focus on social justice while teaching your students
mathematics outcomes. So, let's talk about some realities. If I am
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going to prepare a TMSJ lesson plan, I think my weight should not be
too much on mathematics. I'm okay with fifty percent, fifty percent.

Umut: So, what you mean is that you will prepare 2-3 lesson plans in a
semester.

Mira: Exactly, I can make a few TMSJ lesson plans, but of course, I will
touch on social justice throughout the course.

Sadik: So then, we're in agreement with implementing one or two such

comprehensive lesson plans and touching on social justice issues
throughout the course.
Mira: Agreed.

Mira was concerned that implementing the TMSJ lesson plans might be difficult due
to the strict curriculum, as she stated in the first interview, so she thought she could
implement it 2 or 3 times in a semester. With the participation of other pre-service
teachers, this discussion progressed to the point that parents and other factors in the
school can also cause difficulties in the implementation of TMSJ lesson plans.
Afterward, questions to guide pre-service teachers in preparing TMSJ lesson plans
were shared (in terms of content, context, when, and how). Then, pre-service
teachers were divided into groups of 3 and developed a draft lesson plan. At the end
of the TMSJ lesson plan preparation process in the groups, the following dialog

occurred between Mira, Umut, and researcher:

Mira: We shouldn't think utopian about some issues; what I observed in the
internship makes me think in this way. Maybe it would be different if [
were the teacher.

Researcher: It will be different when it's your class.

Umut: We can make a change.

Mira: Okay, as I said, it might change when you are the teacher.
Researcher:  Exactly. You will know your students.

Mira: 1 hope so, teacher.

In the initial interview and before preparing a TMSJ lesson plan, Mira's ideas about
the curriculum were very clear, and she thought that the curriculum could not be
caught up. After the first draft lesson plan, she prepared with her groupmates, it was
seen that her ideas started to change gradually. In the last conversation, she stated
that when she became a teacher, maybe it would be different in her class. What she
said in the last interview is also consistent with this idea. The process of lesson plan

preparation changed her concerns regarding TMSJ.
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4.2.2.6. Mira’s Initial and Final Views on the Roles of a Teacher

Mira’s Initial and Final Views on the Roles of a Teacher changed during the TMSJ
intervention. In the initial interview, she was asked a question to reveal her
understanding of the roles of a teacher. Her final views are gathered through a

reflective paper and final interviews.

4.2.2.6.1. Mira’s Initial Views on the Roles of a Teacher

In the initial interview, Mira was asked, rather than teaching mathematics which
areas she would like to contribute to her students’ development. Mira commented
that she aims to develop her students’ self-awareness related to their interests. She
emphasized that she would guide students to recognize their own interests and pursue
a career according to their talents. She stated that she could recognize this by
observing the students and communicating with them out of class. Mira aims to
guide her students to their talents by supporting and appreciating them. For example,
when she sees a student drawing during a mathematics lesson, she first tells the
student that he/she should not draw during the mathematics lesson, and then she can
have a private conversation with him/her outside of the class. In this conversation,
she can first make the student realize his/her talent by appreciating his/her drawing,
and then she can ask the student if he/she would like to progress in this field and try
to guide him/her if necessary.

Another important point Mira mentioned in the initial interview was she aims to raise
students who are beneficial to society. In that sense, she commented that she is a role
model for her students, and with her behaviors, she will be a model for her students.
Especially in terms of benefits to society, she mentioned the value of “sharing.” She
believes that she can utilize interdisciplinary tasks or examples to accomplish her

aim.

In the initial interview, Mira focused on two main roles of a teacher, which she aims
to accomplish in her teaching career: developing awareness of students’ self-interests
and raising students who are beneficial to society. Neither of them focused on social

justice, or integrating social justice in mathematics teaching.
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4.2.2.6.2. Mira’s Final Views on the Roles of a Teacher

In the reflective paper, she was asked what a teacher's role was beyond teaching the
subject matter, and her answer and focus points differed from the initial interview.
Mira, who never mentioned social justice in the initial interview, firstly highlighted
raising social justice awareness as a role of a teacher in the reflective paper. In
addition, she also emphasized raising cultural awareness in her students, which is
related to social justice. She stated that a teacher should use social justice context in
her/his lessons. beyond raising students’ awareness on social issues, she also
mentioned that as a teacher, she aims to empower students to make changes in

society.

Moreover, Mira also focused on how she would promote students’ interpersonal
skills. In this context, she emphasized the importance of communication skills and
respect for each other and other ideas. To accomplish this aim, she emphasized that
the teacher should be a role model for students and be a model with his/her
behaviors. For instance, she states that her behaviors toward students in the class

might be model behaviors for her students.

All in all, changes were observed in Mira’s views regarding the roles of a teacher. It
can be inferred that what she focused on corresponds with the goals of Teaching

Mathematics for Social Justice after participating TMSJ intervention.

4.2.2.6.3. Change in Mira’s Views on the Roles of a Teacher

There were some changes in Mira’s views on the role of a teacher. How materials,
activities, and discussions supported pre-service mathematics teachers’ views on a

teacher's role is exemplified by Mira's case.

In the first part of the lesson, the definition of social justice is discussed so that all
PMTs have a common concept in mind when they discuss other related concepts. In
the second part of the first lesson, the pre-service teachers read the story of Allison, a

beginning teacher. This story is taken from the article by Agarwal et al. (2010); it is
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about the situations that a beginning teacher, Allison, a fifth-grade teacher,
experienced concerning social justice in her class. Allison was working in a racially
diverse classroom, and she wants her students to feel safe and to integrate social
justice issues into the classes; she sees the mandated curriculum as a barrier because
it has no focus on such issues. Pre-service teachers first read Allison's story by
themselves, then some questions related to Allison’s story were given to them, they
discussed the answers to these questions within their groups of 3, and finally, the
groups shared what they thought in the class, and a class discussion about social

justice issues that might occur in the class is held.

Mira, Can, and Ceren were group mates for this activity. The points they emphasized
in the group discussion were giving voice to students, caring for differences
(especially racial), group work, and fostering classroom discussion in terms of
teaching for social justice. Additionally, they proposed some ideas regarding
maintaining teaching for social justice, such as conveying to the students that there is
no absolute truth, everyone can learn from each other, and reflecting social justice

awareness to the behaviors of a teacher.

In the class discussion, Allison's social justice challenges were discussed first. Later,
what she did to solve these challenges and what pre-service teachers could do
differently to solve these challenges were discussed. Then, it was concluded that
what Allison learned in the teacher education curriculum and what she experienced
were inconsistent. Afterward, the essential points of teaching for social justice were

discussed. A class discussion about this last point was as follows:

Researcher: What are the important points of teaching for social justice after
reading this example?

Leyla: [ like the sentence in the reading that I want everyone to express their
thoughts freely, but I think it is very important to be able to make that
distinction in terms of what should be said or should not be said for
everyone to be in a healthy environment.

Researcher:  So, is this something like moderating a discussion?

Leyla: It may be a discussion or, even when I am going to ask a question,
what should be a student’s limit in order not to hurt the other
students? Of course, [ want him/her to say what he thinks.

Mira: Are we restricting the students?
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Leyla: Maybe.

Mira: 1 think when they learn how to communicate, it will not be a problem.

Researcher: Do you mean being aware of what and how much they can express
their ideas?

Mira: Yes.
Leyla: 1 think so.
Can: We also said we should ask non-subjective questions for this [

Students’ not hurting others by their ideas ]
Researcher: How?

Mira: Considering differences is also important while asking questions.

Researcher: Yes. After all, we will probably have students from diverse
backgrounds.

Mira: Giving a voice is also important.

Researcher: Yes, giving students the right to speak.

As the dialog between pre-service teachers indicated, class discussion of what should
be said or should not be said in the class led Mira to emphasize the importance of
developing students' interpersonal skills. She thinks that students with developed
communication skills can create a classroom environment in which students will not
hurt each other with what they say. Also, as can be seen in the dialog, Leyla, who
was undecided about her ideas on the issue, clarified her ideas after discussing with

Mira.

Another class discussion on about Allison’s case:

Researcher:  So, let's move on to the last question. What might be other essential

points of teaching for social justice?

Mira: The teacher should be able to reflect the awareness of social justice in
his/her lesson, attitudes, and classroom management. Because the
teacher is a role model.

Can: How can she/he reflect this?

Mira: Allison added different topics to the curriculum. She wanted her
students to evaluate situations from different perspectives.

Can: Hmm.

Mira: You can add something related to social justice to the curriculum to
raise awareness among the students. Also, the teacher can be a role
model and bring social justice awareness to the class.

As can be seen in the dialog above, Allison's example provided an example for Mira
that social justice issues could be integrated into the lesson, and she embraced this

idea. In her dialog with Can, Mira expressed that a teacher could integrate social
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justice issues, make students analyze events from different perspectives, and
demonstrate an understanding of social justice in her attitudes and classroom

management.

From these sample dialogues and the opinions shared by Mira, it is seen that the
example of Allison, who tries to ensure social justice in her class, and the classroom

discussions had an influence on her thoughts about the roles of a teacher.

4.2.2.7. Mira’s TMSJ Lesson Plan

Mira developed a mathematics lesson plan focused on a social justice context as a
learning outcome of TMSJ intervention. In the 5" lesson of the intervention, she
stated that she was thinking of preparing a lesson plan about visually impaired
people since pre-service teachers were expected to come to that class thinking about
their TMSJ lesson plans. Pre-service teachers shared their ideas with their friends
and received feedback from their friends and me. Accordingly, in the 6 lesson, they
presented their lesson plans to the class as teachers as a micro-teaching activity in the
class. Mira’s lesson plan was evaluated according to the Lesson Evaluation Rubric
and scored 2.9. The lesson plan prepared by Mira was detailed, and the necessary
sections were indicated, but at some points, there was a little more talk about social

justice, which was the reason for her score.

In her lesson plan, Mira emphasized the problems visually impaired people might
encounter due to the occupation of yellow stripes in the pavement and integrated this
social justice issue into Greatest Common Divisor and Least Common Multiple
topics of 8" grade mathematics. The activity and the lesson flow she prepared for the
TMSJ lesson appear in Appendix L. The lesson plan was about yellow lines, which
students always see, that will attract their attention. It was discussed in class how
parked cars and street electricity poles on these lines can be a big problem for
visually impaired people, so Mira’s lesson plan was interesting as a social justice
issue. In addition, the mathematics learning outcomes were also intertwined with the
topic. In that sense, students raised awareness of social justice issues such as
RWWM, and at the end of the class, they discussed what can be done to overcome

such problems as WWWM.
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4.3. Summary of the Results

In this section, firstly, the needs of pre-service mathematics teachers regarding
teaching mathematics for social justice were summarized, and then the results of the

design experiment were summarized.

4.3.1. Summary of Needs Analysis Results

In order to determine the needs of pre-service teachers regarding teaching
mathematics for social justice, semi-structured interviews were conducted with pre-
service teachers and teacher educators. The needs analysis findings revealed that pre-
service teachers were not familiar with the concept of social justice in their
undergraduate courses. Moreover, pre-service elementary mathematics teachers had
not encountered TMSJ in any course in their undergraduate curriculum, also they
could not associate social justice and mathematics teaching when asked. They
explained they wanted to participate in an intervention in teaching mathematics for
social justice and preferred the intervention to include group work because they
stated during group work, they can learn from their peers, gain different perspectives,
and develop new ideas with brainstorming. Also, according to the results of the
needs analysis conducted with pre-service teachers and teacher educators, it was seen
that pre-service teachers had lack of familiarity with the concept of social justice in
their teacher education curriculum. Therefore, it was decided to include teaching for
social justice in the content of the TMSJ intervention and to plan learning activities

based on social constructivism.

4.3.2. Summary of Design Experiment Results

While designing TMSJ intervention, I conjectured that utilizing teaching and
learning approach grounded in social constructivism would develop pre-service
mathematics teachers’ understanding of TMSJ and their ability to develop TMSJ
lesson plans. To accomplish this conjecture, I developed my lesson plans to include
activities in which pre-service teachers would interact with each other to a high

degree. In particular, I aimed to develop their thinking about TMSJ by sharing
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concrete examples with them before giving information about the topic and by
having them conduct class discussions or group discussions about these examples
and features of TMSJ. since I was using social constructivism, I used scaffolding to
give pre-service teachers the opportunity to develop their thinking and designed a
learning environment where students were active. The embodiment and processes are

shown in Figure 4.6.

In the initial interviews before the TMSJ intervention, all of the pre-service teachers
expressed that they were unfamiliar with the concept of TMSJ. Therefore, their
opinions on TMSJ are primarily based on their predictions. The majority believed it
could provide equal opportunities in mathematics education, and a few mentioned
the potential integration of social justice issues into problem contexts. According to
findings, initially, pre-service teachers possess a limited and not very comprehensive
understanding of TMSJ. They lack detailed knowledge regarding its practical
implementation in the classroom. In the final interviews, however, it was observed
that they defined TMSJ as integrating social justice issues into the mathematics
lessons with the knowledge of how to do. They also defined TMSJ regarding the
concepts of RWWM and WWWM covered in the intervention.

Ry 2

Embodiment Mediating Processes Intervention Outcomes

Tools and materials
« Sample cases

* TMSJ examples
* Class activities
» TMSJ lesson plan rubric

Participant Structures

* Group work

* Whole class discussion
* Individual work

Discussing the power of
mathematics

Building ideas on TMSJ
through interaction

Criticizing others’ ideas
Developing TMSJ Lesson
Plans

» Conceptual understanding
of TMSJ

* Ability to develop TMSJ
lesson plans

Figure 4. 6. Elements of the Design Research

Pre-service teachers were asked how teaching mathematics could raise students'

awareness (RWWM) in the initial interviews; they expressed that they could not
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connect social justice with teaching mathematics, except for one student who said
that it could only happen with the teachers’ attitudes. However, in the final
interviews and in their reflection papers, all of them explained that RWWM was
raising awareness through mathematics; some of them also emphasized it as

empathizing with mathematics and recognizing differences through mathematics.

In response to the question about whether students can take action on social justice
issues through mathematics teaching about WWWM in the initial interviews, some
pre-service teachers said that they had no idea how this could happen; maybe
students could take action as internalizing the sub-message in the problems, while
others emphasized that students could only take action when they become adults. In
the final interviews, the pre-service teachers first defined WWWM as taking action
through mathematics and then were able to identify different ways to provide
WWWM. The pre-service teachers who emphasized that students could make change
only in adult life changed their minds in the final interviews and stated that students

could also cause changes in their own lives or in the lives of others.

The pre-service teachers also expressed some opportunities and concerns about
TMSI. In the final interviews, it is seen that there was also an improvement in their
views regarding opportunities and concerns. Finally, while there was no emphasis on
social justice in the first interview regarding the roles of teachers. After participating
the intervention, the pre-service teachers expressed their views on both raising
awareness about social justice and empowering students to take action on social

justice issues as roles of a teacher in their reflection papers.

As an important outcome of TMSJ intervention, pre-service teachers developed
TMSJ lesson plans. The lesson plans they developed have both RWWM and
WWWM dimensions. The lesson plans can be shown as an example of putting the
knowledge they received into practice. First of all, they prepared lesson plans as a
group in the classroom according to the given template. In their group, TMSJ lesson
plans, mathematics topics of the lessons were data analysis, ratio, proportion, and
percentage. They did not associate different topics from mathematics with the

subjects of social justice. However, this was their first trial. In their individual TMSJ
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lesson plans, it was seen that they associated many different mathematics topics,
such as the probability of simple events, first-order equations, least common
multiple, and greatest common divisor with social justice issues. In conclusion, it can
be seen that the lesson plans developed in accordance with social constructivism
improved the pre-service teachers' understanding of TMSJ and their lesson plan
preparation skills. In this sense, the activities and discussions used in the TMSJ

intervention influenced the pre-service teachers' understanding of TMSJ.
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CHAPTER 5

DISCUSSION

This study aimed to examine and improve pre-service teachers’ understanding of
teaching mathematics for social justice. TMSJ intervention was developed and
implemented, and after revisions were made, it was reimplemented. Before
developing the intervention, a needs analysis study was conducted with pre-service
teachers and teacher educators to identify pre-service teachers’ needs on TMSJ. In
the first part of this chapter, the results of the needs of pre-service teachers regarding
TMSJ and design experiment are discussed. Also, the implications of the study and

recommendations for further research are explained in this chapter.

5.1. Discussion of the Findings

The results of the research are discussed in accordance with the research questions;
first, the discussion of findings of the needs analysis on TMSJ, then the discussion of

the findings of the design research are presented.

5.1.1. Discussion of Findings of the Needs on Teaching Mathematics for Social

Justice

Jong and Jackson (2016) examined the elementary pre-service teachers’ conceptions
of teaching mathematics for social justice; the most common themes that emerged in
the study were being unsure about TMSJ and defining it as an opportunity or access
to education. Actually, the results of the needs analysis of this study were also
consistent with those findings. Pre-service teachers identified teaching for social
justice as equal opportunity for all, and they had lack of knowledge on TMSJ. In that
sense, it can be concluded that there is a need for pre-service teachers to more

profound understanding in terms of teaching mathematics for social justice.

142



According to the results of the needs analysis interviews with teacher educators, they
do not address social justice-oriented mathematics teaching in their lessons. As
McLeman and Piert (2013) stated, there is also a need for teacher educators to
engage in critical self-reflection on their teaching practices to adequately equip pre-
service teachers for this particular approach. Because they are the ones who will
initiate change in teaching mathematics. Moreover, Harrison (2015) also emphasized

the necessity of teacher education programs to prepare for teaching for social justice.

5.1.2. Discussion of the Findings of the Design Experiment

Register et al. (2020), in their study, make pre-service teachers prepare TMSJ lesson
plans. PMTs could not integrate mathematics and social justice, and they either
focused on mathematics or social justice issues separately in their lesson plans. In
this study, Leyla and Selin’s lesson plans had shortcomings in this regard. Contrary
to their findings, all of the pre-service teachers focused on WWWM dimension in
their lesson plans. However, consistent with the findings of Bartell (2013), some pre-
service teachers struggled to balance social justice with mathematics content;

sometimes, social justice was more dominant in some lesson plans.

Vargas and Gutierrez (2018) developed a professional development program for pre-
service mathematics teachers, and the findings of the study indicated that pre-service
teachers redefined mathematics after participating the professional development
program, also pre-service teachers emphasized that thanks to TMSJ their students
could be critical participants of the society which is congruent with WWWM in this
study.

Another professional development program on teaching mathematics for social
justice developed by Cahill and Bostic (2021). Attendees who participated in
professional development sessions exhibited more favorable beliefs regarding
teaching mathematics for social justice, aligning with the intended goal of the
professional development. Similarly, in this study, pre-service teachers stated that
they would use TMSJ lesson plans in the future and expressed positive attitudes

towards implementing of TMSJ lesson plans, in this sense. To some degree, this
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research expands the existing body of literature by providing preservice teachers
with the chance to participate in an activity grounded in an equity perspective, as

suggested by Gutiérrez (2009).

Incorporating social justice issues into mathematics can increase students' awareness
on social justice issues and interest and success in mathematics, however it is crucial
to ensure that these topics are integrated effectively into the curriculum and
mathematics lessons. Including real-life examples may not be sufficient if they are
not presented in a meaningful and engaging way for the students. For instance,
similar to the results of study conducted by Brantlinger (2013), students may resist
the inclusion of social justice topics in mathematics instruction, because they may
feel that it does not support them preparing for university entrance exams. Therefore,
it is necessary to provide pre-service teachers with comprehensive training on how to
effectively incorporate TMSJ into their mathematics lessons. In this way, they can

share the various opportunities of implementing TMSJ lessons to their students.
5.2. Implications for Theory and Practice

The findings of this study provide researchers and teacher educators with
information about pre-service mathematics teachers' understandings of teaching
mathematics for social justice and how they develop these understandings. Some
implications are presented for researchers and teacher educators who will benefit

from this study.

According to the needs analysis study findings and the initial interviews with the pre-
service teachers who participated in the TMSJ intervention, the pre-service teachers
had no prior knowledge of TMSJ. After participating in the study, it was observed
that the activities, discussions, and tasks developed based on social constructivism
improved pre-service teachers' understanding of TMSJ. Therefore, teacher educators
can integrate the activities developed in this intervention into their courses and
improve pre-service teachers' understanding of TMSJ. In this way, they can pave the
way for future teachers to implement TMSJ in their classrooms. Furthermore, teacher
educators can utilize the learning theory of the study, social constructivism, to train

pre-service teachers in different areas.
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The people who will be most affected by the development of pre-service teachers'
understanding of TMSIJ are their future students. With this development in the
understanding of pre-service teachers, their future students will become more aware
of social justice issues and be able to take action regarding those issues, and their
interest in mathematics will increase as these interesting and real-life topics are
included in mathematics. Therefore, it is important to develop pre-service teachers'
understanding of TMSJ. In addition, the intervention developed can be applied to
teachers as in-service training, and their understanding of TMSJ can be developed.
However, it is essential to recognize that in-service training may need different
requirements compared to pre-service teacher education. Teachers who have been in
the profession for longer may have different levels of familiarity and comfort with
TMSIJ concepts. Therefore, any intervention or training aimed at enhancing their
understanding of TMSJ should be tailored to address their specific needs and
challenges. In that sense, before implementing an intervention with the teachers,
conducting a needs analysis study could be guide the most appropriate way for the

researchers or teacher educators.

5.3. Recommendations for Further Research

In this study, firstly, the needs of pre-service mathematics teachers who are studying
at a state university in the Central Anatolian region regarding TMSJ were identified.
Then, a TMSJ intervention was developed in accordance with the emerging needs.
The needs analysis interviews were conducted with pre-service teachers and teacher
educators, and revealed the need of pre-service teachers’ in TMSJ. In this sense,
further needs analysis studies could be conducted in different universities. In
addition, it is also crucial to determine teachers’ needs regarding TMSJ. In this sense,
needs analysis studies on teaching mathematics for social justice can also be

conducted with teachers.

According to the results of this study, it was seen that the social constructivism-based
teaching mathematics for social justice intervention improved pre-service teachers'
understanding of TMSJ and their ability to prepare TMSJ lesson plans. These results

are for the context in which the intervention was implemented. Further studies could
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be conducted to implement TMSJ intervention and analyse its influence on pre-
service mathematics teachers’ understanding. Since the pre-service teachers were 3™
and 4" year students, this intervention could be coordinated with the practice in
teaching courses and pre-service teachers could implement the lesson plans in their
schools. As another suggestion, follow-up studies could be conducted with
participants of the TMSJ intervention to find the possible influence of the

intervention in their teaching.

In addition, the TMSJ intervention could be implemented with teachers.
Furthermore, further studies could be conducted with teachers in order to determine
the influence of the intervention on their teaching. This could be done by conducting
follow-up studies after the intervention to assess any sustained changes in how they
teach mathematics. Additionally, it would be beneficial to compare the outcomes of
teachers who have participated in the TMSJ intervention and those who have not to

determine the true impact of the intervention on their teaching effectiveness.

The lessons in this study were planned on the basis of social constructivism, and the
positive impact on pre-service teachers' understanding of TMSJ and their ability to
develop TMSJ lesson plans was observed. According to the needs and characteristics
of the pre-service teachers or teachers to be implemented, the TMSJ intervention
could also be designed with different learning and teaching strategies and techniques
which could lead to further learning opportunities for pre-service teachers or teacher

educators.

The effects of social justice-oriented mathematics teaching on students are crucial to
determine its potential benefits and drawbacks. For this reason, conducting studies
on the outcomes of implementing pedagogy that focuses on teaching mathematics for
social justice to students is also recommended. These studies could examine how
students' achievement or attitudes toward mathematics changed by implementing
TMSJ lessons and also the extent to how social justice outcomes are developed. In
addition, studies on how to integrate social justice issues into mathematics teaching
can also be conducted. These studies will provide guidance for teachers and pre-

service teachers in  developing and implementing TMSJ lessons.
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APPENDICES

A. TMSJ LESSON PLAN EVALUATION RUBRIC

Does not
Exceeds Meets Needs meet Comments
Criteria Expectations | Expectations | Improvement | expectations
(Level 3) (Level 2) (Level 1) (Level 0)
The background

information about the
social justice issue is
acquired.

Mathematics learning
outcomes are relevant
for the grade level.

The socialjustice goals
chosen are clear and
relevant to students.

Lesson plan includes
raising awareness on
SJ issues

Lesson Plan includes
taking action about
social justice issues.

Social justice content
aligns with
mathematical content.

Social justice and
mathematics content
are balanced.

Instructional strategies
to engage students are
clearly explained.

The assessment of
mathematics learning
outcomes is clear.

The assessment of
social justice goals is
clear.

Target students and the
benefits of the lesson
for them are clearly
explained.
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B. LESSON PLAN PRESENTATION EVALUATION RUBRIC

Your Name (evalua

Lesson Plan Topic :

tor) :

Criteria

Excellent

(5 points)

Good
(4 points)

Average

(3 points)

Poor

(2 points)

Very
Poor

(1 point)

Comments

The lesson was

well-designed.

Mathematics
content is
relevant for the

grade level.

Social justice
content aligns
with

mathematical

content.

The task is

inspirational.

Instructions for
the activity are

clearly presented.

The assessment
strategies are
relevant with

objectives.
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D. NEEDS ANALYSIS INTERVIEW FOR PRE-SERVICE MATHEMATICS
TEACHERS

Ogretmen Adaylar icin Sosyal Adalet Odakh Matematik Ogretimine Yonelik

Ihtiya¢ Analizi Goriisme Sorular
Gortistilen Kisi (takma isim): Tarih:
Degerli 6gretmen adayz,

Bu arastirma, ODTU Egitim Bilimleri Béliimii Doktora 6grencisi Gonca Cinar Bent
tarafindan Prof. Dr. Hanife Akar danismanligindaki doktora tezi kapsaminda
yiriitilmektedir. Bu calisma ile matematik 6gretmen adaylar1 icin sosyal adalet
odaklt matematik 6gretimi ile ilgili bir uygulama gelistirilmesi ve bu programin
etkilerinin incelenmesi amaglanmaktadir. Ilkdgretim matematik Ogretmenligi
alaninda bir aday 6gretmen olarak sizin goriisleriniz bu ¢alisma i¢in biiyiik bir 6nem

tagimaktadir.

Arastirma tamamen bilimsel bir calisma olup, veriler sadece bu arastirma igin
kullanilacaktir. Isminiz higbir sekilde kullanilmayacak olup gdriisme boyunca size
takma isminizle hitap edilecektir. Goriisme sorulari kisisel rahatsizlik yaratacak
sorular icermemektedir, ancak goriisme sirasinda sorulardan ya da bagka bir
nedenden Otiirii kendinizi rahatsiz hissederseniz istediginiz zaman gorlismeyi
sonlandirabilirsiniz. Eger kabul ederseniz herhangi bir noktayr kagirmamak igin
goriismeyi kaydetmek istiyorum. Goriisme yaklasik 40 dakika siirecektir.

Gorligmeye baslamadan o©nce sormak istediginiz soru veya sorular varsa
cevaplamaktan memnun olurum. Arastirmaya yaptiginiz katkidan dolay1 simdiden

cok tesekkiir ederim.

Ars. Gor. Gonca CINAR BENT
Orta Dogu Teknik Universitesi
Egitim Bilimleri Bolimii
Egitim Programlari ve Ogretim

inetisim: |
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Kisisel Bilgiler

1.

Kendinizi tanitir misiniz?

- Mezun olunan lise:

- Liseden mezuniyet yili:

- Sinf:

- Odtii’deki kaginci yilimiz:

- Ortalama

Sosyal Adalet Odakh Matematik Ogretimine Dair Ihtiya¢c Analizi Goriisme

Sorulari

1.

Matematik 6gretmenligi boliimiinii segmenizin nedenleri nelerdir?

a. Ogzellikle hangi unsurlar bu béliimii segmenizde etken oldu?

Matematik O0grenmenin Ogrencilerin  hayatlarina ne gibi faydalar
saglayacagini diislinliyorsunuz?
a. Size gore insanlar neden matematik 6grenmelidir?

- Meslek kazandirma

- Ginliik hayatta kullanacaklari matematik ile tanigtirma vb.

a. Matematik oOgretim programimin ulasmaya calistigi genel amaglara
baktiginizda size en Onemli goriinen madde ya da maddeler
hangisidir/hangileridir? Nedenini agiklar misiniz?

b. Bu listedeki amaclar disinda eksik gordiiglinliz veya dahil olmasi
gerektigini diisiindligiiniiz diger amagclar nelerdir? Agiklar misiniz?

Lisans egitiminizi disiindiigiiniizde sosyal adalet kavrami ile nasil

karsilastiniz? Aciklar misiniz?
- Ders
- Konu
- Etkinlik

Sosyal adalet odakli 6gretim (teaching for social justice) size ne ifade ediyor?

Akliniza ilk gelenleri paylasabilir misiniz?

Sosyal adalet ile ilgili 6zellikle hangi konular matematik O6gretimi ile

iligkilendirilebilir? Nedenleri ile aciklayabilir misiniz?
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7. Matematik 6gretimine sosyal adalet konularinin (esitsizlik, yoksulluk, insan

haklar1 vb.) dahil edilmesini nasil degerlendiriyorsunuz?
- Duyussal a¢idan
- Biligsel agidan
- Toplumsal agidan

8. Gelecegin 6gretmeni olarak, sosyal adalet konularini matematik dersinize
nasil dahil edebilirsiniz?

- Ders i¢i etkinlik
- Ders dis1 (proje vb.)

9. Sosyal adalet konularin1 dersinize dahil etmek istediginizde hangi
kaynaklardan yararlanacaginizi diisliniiyorsunuz?

Alternatif. Hangi kaynaklarin bu alanda size yol gdsterici olacagini diisiiniiyorsunuz?

10. Size gore matematik 6gretiminin sosyal adalet konular ile ilgili 6grencilerin
farkindaligmi olusturmada nasil bir etkisi olabilir? Ornek vererek
aciklayabilir misiniz?

11. Size gore matematik 6gretiminin sosyal adalet konular ile ilgili 6grencilerin
harekete gecmelerinde nasil bir etkisi olabilir? Ornek vererek aciklayabilir
misiniz?

12. a. Sosyal adalet odakli matematik 6gretimi (teaching mathematics for social
justice) ile ilgili bir egitim verilmesine dair diislinceniz nedir?

a. Boyle bir egitimin nasil planlanmasinin tercih edersiniz?
- Bireysel etkinlikler
- Grup caligmasi etkinlikleri
- Cevrimigi

- Yuzylze

Matematik Dersi Ogretim Programi'min Ozel Amaclar

1739 sayili Milli Egitim Temel Kanunu’nda belirlenmis olan Genel Amagclar ve

Temel ilkeler dogrultusunda

Matematik Dersi Ogretim Programi'nin ulasmaya calistig1 genel amaglar su sekilde

siralanabilir:
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Ogrenci;

1.

Matematiksel okuryazarlik becerilerini gelistirebilecek ve etkin bir sekilde

kullanabilecektir.

Matematiksel kavramlar1 anlayabilecek, bu kavramlar1 giinlik hayatta

kullanabilecektir.

Problem ¢6zme siirecinde kendi diislince ve akil yiiriitmelerini rahatlikla
ifade edebilecek, bagkalariin matematiksel akil yiiritmelerindeki eksiklikleri

veya bosluklar1 gorebilecektir.

Matematiksel diisiincelerini mantikli bir sekilde agiklamak ve paylasmak i¢in

matematiksel terminolojiyi ve dili dogru kullanabilecektir.

Matematigin anlam ve dilini kullanarak insan ile nesneler arasindaki iligkileri

ve nesnelerin birbirleriyle iliskilerini anlamlandirabilecektir.

Ust bilissel bilgi ve becerilerini gelistirebilecek, kendi dgrenme siireclerini

bilin¢li bigimde yonetebilecektir.

Tahmin etme ve =zihinden islem yapma becerilerini etkin bir sekilde

kullanabilecektir.

Kavramlar farkli temsil bigimleri ile ifade edebilecektir.

-----

gelistirerek matematiksel problemlere 6z giivenli bir yaklasim gelistirecektir.

10. Sistemli, dikkatli, sabirli ve sorumlu olma 6zelliklerini gelistirebilecektir.

11. Arastirma yapma, bilgi liretme ve kullanma becerilerini gelistirebilecektir.

12. Matematigin sanat ve estetikle iligkisini fark edebilecektir.
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13. Matematigin insanligin ortak bir degeri oldugunun bilincinde olarak

matematige deger verecektir.

Kaynak

Milli Egitim Bakanhg. (2018). Matematik Dersi  Ogretim  Programa.
http://mufredat.meb.gov.tr/Dosyalar/201813017165445-
MATEMAT%C4%B0K%20%C3%96%C4%9ERET%C4%B0M%20PROGRAMI%

202018v.pdf
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E. NEEDS ANALYSIS INTERVIEW FOR TEACHER EDUCATORS

IIkogretim Matematik Ogretmenligi Ogretim Uyeleri icin Sosyal Adalet Odakl

Matematik Ogretimine Yonelik Thtiya¢ Analizi Gériisme Sorulari
Gortistilen Kisi (takma isim): Tarih:
Degerli Hocam,

Bu arastirma, ODTU Egitim Bilimleri Béliimii Doktora 6grencisi Gonca Cinar Bent
tarafindan Prof. Dr. Hanife Akar danismanligindaki doktora tezi kapsaminda
yiriitilmektedir. Bu calisma ile matematik 6gretmen adaylar1 icin sosyal adalet
odaklt matematik 6gretimi ile ilgili bir miidahale gelistirilmesi ve etkilerinin
incelenmesi amaglanmaktadir. Ilkdgretim matematik dgretmenligi alanindan mezun
olacak Ogretmen adaylarin1 yetistiren bir Ogretmen egitimcisi olarak sizin

goriigleriniz bu ¢alisma i¢in biiyiik bir 6nem tagimaktadir.

Arastirma tamamen bilimsel bir calisma olup, veriler sadece bu arastirma igin
kullanilacaktir. Isminiz higbir sekilde kullanilmayacak olup gdriisme boyunca size
takma isminizle hitap edilecektir. Goriisme sorulari kisisel rahatsizlik yaratacak
sorular igermemektedir, ancak goriisme sirasinda sorulardan ya da bagka bir
nedenden oOtiirii kendinizi rahatsiz hissederseniz istediginiz zaman gorlismeyi
sonlandirabilirsiniz. Eger kabul ederseniz herhangi bir noktayr kagirmamak igin

goriismeyi kaydetmek istiyorum. Goriisme yaklasik 30 dakika siirecektir.

Gorligmeye baslamadan o©nce sormak istediginiz soru veya sorular varsa
cevaplamaktan memnun olurum. Arastirmaya yaptiginiz katkidan dolay1 simdiden

cok tesekkiir ederim.

Ars. Gor. Gonca CINAR BENT
Orta Dogu Teknik Universitesi
Egitim Bilimleri Bolimii
Egitim Programlari ve Ogretim

inetisim: |
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Kisisel Bilgiler

1.

Kendinizden bahseder misiniz?

Egitim
o Lisans
o Yiksek lisans

o Doktora

Mesleki deneyim

Calisilan kurumdaki deneyim

Verdiginiz dersler

Sosyal Adalet Odakh Matematik Ogretimine Dair Ihtiya¢c Analizi Goriisme

Sorulari

1.

a. Matematik Ogretim programimin ulasmaya calistigi genel amaglara
baktiginizda hangi madde ya da maddeler sizin i¢in Oonem tasimaktadir?
Nedenini agiklar misiniz?

b. Bu amaglar disinda sizin i¢in 6nemli olan noktalar nelerdir?

Yukarida bahsettiginiz lisans derslerinde 0Ozellikle matematik o6gretimi
boyutunda hangi noktalara 6nem veriyorsunuz?
a. Matematik Ogretmen adaylarina matematik Ogretme ile ilgili
kazandirmay1 hedeflediginiz yeterlikler nelerdir?
a. Verdiginiz lisans derslerinde sosyal adalet kavramina nasil yer
veriyorsunuz?
- Ayrilan siire
- Kullanilan kaynak
b. Sosyal adalet kavramini Ogrencilere tanitirken matematik Ogretimi ile
nasil bir iligki kuruyorsunuz?
Matematik 6gretimine sosyal adalet ile ilgili konularin dahil edilmesi ile ilgili
diistinceleriniz nelerdir?
- Matematik kazanimlar1
- Sosyal adalet kazanimlari
- Toplumsal fayda

- Zaman problemi (miifredat:1 yetistirme acisindan)
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5.

Okullardaki matematik dgretimine sosyal adalet ile ilgili konularin nasil dahil
edilebilecegini diislinliyorsunuz?

- Ders i¢i etkinlik

- Ders dis1 (proje vb.)

Matematik Dersi Ogretim Programi'min Ozel Amaclar

1739 sayili Milli Egitim Temel Kanunu’nda belirlenmis olan Genel Amagclar ve

Temel ilkeler dogrultusunda

Matematik Dersi Ogretim Programi'nin ulasmaya calistig1 genel amaglar su sekilde

siralanabilir:

Ogrenci;

1.

Matematiksel okuryazarlik becerilerini gelistirebilecek ve etkin bir sekilde

kullanabilecektir.

Matematiksel kavramlar1 anlayabilecek, bu kavramlar1 giinlik hayatta

kullanabilecektir.
Problem ¢ézme siirecinde kendi diisiince ve akil yiirlitmelerini rahatlikla
ifade edebilecek, bagkalariin matematiksel akil yiiriitmelerindeki eksiklikleri

veya bosluklar1 gorebilecektir.

Matematiksel diisiincelerini mantikli bir sekilde agiklamak ve paylasmak i¢in

matematiksel terminolojiyi ve dili dogru kullanabilecektir.

Matematigin anlam ve dilini kullanarak insan ile nesneler arasindaki iligkileri

ve nesnelerin birbirleriyle iliskilerini anlamlandirabilecektir.

Ust bilissel bilgi ve becerilerini gelistirebilecek, kendi dgrenme siireclerini

bilin¢li bigimde yonetebilecektir.
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7. Tahmin etme ve zihinden islem yapma becerilerini etkin bir sekilde
kullanabilecektir.
8. Kavramlar farkli temsil bigimleri ile ifade edebilecektir.
9. Matematigi 6grenmede deneyimleriyle matematige yoOnelik olumlu tutum
gelistirerek matematiksel problemlere 6z giivenli bir yaklagim gelistirecektir.
10. Sistemli, dikkatli, sabirli ve sorumlu olma 6zelliklerini gelistirebilecektir.
11. Arastirma yapma, bilgi liretme ve kullanma becerilerini gelistirebilecektir.
12. Matematigin sanat ve estetikle iligkisini fark edebilecektir.
13. Matematigin insanligin ortak bir degeri oldugunun bilincinde olarak
matematige deger verecektir.
Kaynak
Milli Egitim Bakanhg. (2018). Matematik Dersi  Ogretim  Programa.

http://mufredat.meb.gov.tr/Dosyalar/201813017165445-

MATEMAT%C4%B0K%20%C3%96%C4%9ERET%C4%B0M%20PROGRAMI%

202018v.pdf
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F. INITIAL INTERVIEW QUESTIONS

IIkogretim Matematik Ogretmen Adaylar i¢cin On Gériisme Sorular

Gortistilen Kisi (takma isim): Tarih:

Degerli Ogretmen Aday,

Bu arastirma, ODTU Egitim Bilimleri Béliimii Doktora 6grencisi Gonca Cinar Bent
tarafindan Prof. Dr. Hanife Akar danismanligindaki doktora tezi kapsaminda
yiriitilmektedir. Bu calisma ile matematik 6gretmen adaylar1 icin sosyal adalet
odaklt matematik 6gretimi ile ilgili bir miidahale gelistirilmesi ve etkilerinin
incelenmesi amaclanmaktadir. Tlkdgretim matematik 6gretmenligi alaninda bir aday
Ogretmen olarak sizin goriisleriniz ve katilimimiz bu c¢alisma icin biiylik bir dnem

tagimaktadir.

Arastirma tamamen bilimsel bir calisma olup, veriler sadece bu arastirma igin
kullanilacaktir. Isminiz higbir sekilde kullanilmayacak olup gdriisme boyunca size
takma isminizle hitap edilecektir. Goriisme sorulari kisisel rahatsizlik yaratacak
sorular icermemektedir, ancak goriisme sirasinda sorulardan ya da bagka bir
nedenden oOtiirii kendinizi rahatsiz hissederseniz istediginiz zaman gorlismeyi
sonlandirabilirsiniz. Eger kabul ederseniz herhangi bir noktayr kagirmamak igin

goriismeyi kaydetmek istiyorum. Goriisme yaklasik 40 dakika siirecektir.

Gorligmeye baslamadan o©nce sormak istediginiz soru veya sorular varsa
cevaplamaktan memnun olurum. Arastirmaya yaptiginiz katkidan dolay1 simdiden

cok tesekkiir ederim.

Ars. Gor. Gonca CINAR BENT
Orta Dogu Teknik Universitesi
Egitim Bilimleri Bolimii
Egitim Programlari ve Ogretim
[letisim:
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Kisisel Bilgiler

1.

Kendinizden bahseder misiniz?
- Mezun olunan lise:
- Liseden mezuniyet yilt:
- Smif:
- Odtii’deki kaginci yilimiz:

- Ortalama:

On Goriisme Sorular

1.
2.

Matematik 6gretmenligi boliimiinii segmenizin nedenleri nelerdir?
Matematigin hayatimizda nasil bir yeri oldugunu diigiiniiyorsunuz?

- Giindelik yasam

- Meslek edinme

- Bilim

- Toplumsal
Gelecekte 6gretmenlik yaptiginizi diislindiiglimiizde sizin sinifinizdan mezun
olan bir 6grencinin matematik kazanimlar1 disinda hangi alanlarda gelisimine
katkida bulunmay1 diistiniiyorsunuz?

- Duyusssal kazanimlar

- Toplumsal kazanimlar
Matematik 6gretimine sosyal adalet konularini dahil eden bu programa neden

katilmak istediginizi agiklar misiniz?

a. Sosyal adalet odakli matematik 6gretimi (teaching mathematics for social
justice) kavramui ile daha 6nce nasil karsilastiniz?

b. Bu kavrami nasil tanimlarsiniz?

Size gore matematik 6gretiminin dgrencilerin sosyal adalet konulari ile ilgili
farkindaligin1 olusturmada nasil bir rolii vardir? Ornek vererek aciklayabilir
misiniz?

Size gore matematik 6gretiminin dgrencilerin sosyal adalet konulari ile ilgili
degisim yapabilmelerinde nasil bir rolii vardir? Ornek vererek aciklayabilir

misiniz?
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8. Bir matematik Ogretmen adayr olarak sosyal adalet odakli matematik
ogretimini  siniflarimizda  uygularken ne gibi  etkileri  olacagim
diisiiniiyorsunuz?

- Matematik dersine yonelik
- Kisisel gelisimlerine yonelik
- Toplumsal fayda

9. Bir matematik o6gretmen adayi olarak sosyal adalet odakli matematik
ogretimini siniflarmizda uygularken ne gibi zorluklarla karsilasacaginizi
diisiiniiyorsunuz?

- Ogrenci kaynakli
- Program kaynakl
- Yonetim kaynakli
- Veli kaynakli

- Egitsel kaynak

- Okul iklimi
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G. FINAL INTERVIEW QUESTIONS
IIkogretim Matematik Ogretmen Adaylari i¢in Son Gériisme Sorular:
Gortistilen Kisi (takma isim): Tarih:
Degerli Ogretmen Aday,

Bu arastirma, ODTU Egitim Bilimleri Béliimii Doktora 6grencisi Gonca Cinar Bent
tarafindan Prof. Dr. Hanife Akar danismanligindaki doktora tezi kapsaminda
yiriitilmektedir. Bu calisma ile matematik 6gretmen adaylar1 icin sosyal adalet
odaklt matematik 6gretimi ile ilgili bir miidahale gelistirilmesi ve etkilerinin
incelenmesi amaclanmaktadir. Tlkdgretim matematik 6gretmenligi alaninda bir aday
Ogretmen olarak sizin goriisleriniz ve katiliminiz bu c¢alisma icin biiylik bir 6nem

tagimaktadir.

Arastirma tamamen bilimsel bir calisma olup, veriler sadece bu arastirma igin
kullanilacaktir. Isminiz higbir sekilde kullanilmayacak olup gdriisme boyunca size
takma isminizle hitap edilecektir. Goriisme sorulari kisisel rahatsizlik yaratacak
sorular igermemektedir, ancak goriisme sirasinda sorulardan ya da bagka bir
nedenden oOtiirii kendinizi rahatsiz hissederseniz istediginiz zaman gorlismeyi
sonlandirabilirsiniz. Eger kabul ederseniz herhangi bir noktayr kagirmamak igin

goriismeyi kaydetmek istiyorum. Goriisme yaklasik 40 dakika siirecektir.

Gorligmeye baslamadan o©nce sormak istediginiz soru veya sorular varsa
cevaplamaktan memnun olurum. Arastirmaya yaptiginiz katkidan dolay1 simdiden

cok tesekkiir ederim.

Ars. Gor. Gonca CINAR BENT
Orta Dogu Teknik Universitesi
Egitim Bilimleri Bolimii
Egitim Programlari ve Ogretim

inetisim: |
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Kisisel Bilgiler

1.

Kendinizden bahseder misiniz?
- Mezun olunan lise:
- Liseden mezuniyet yilt:
- Smif:
- Odtii’deki kaginci yilimiz:

- Ortalama:

Son Goriisme Sorular:

1.

a. Sosyal adalet odakli matematik 6gretimi (teaching mathematics for social
justice) kavramu sizin i¢in ne ifade ediyor?
b. Bugiinkii ifadeniz sosyal adalet odakli matematik 6gretimi kavrami ile
ilgili ilk diisiincelerinizle ne gibi benzerlik veya farkliliklar igeriyor?
Sizin 6gretmenlige bakis aginiz ile sosyal adalet odakli matematik 6gretimi
arasinda nasil bir iligki gériiyorsunuz?
- Benzerlik
- Farklilik
Sosyal adalet odakli matematik G&gretimi iceren bu programa katilmanin
ogretmenlige dair diislincelerinizi nasil etkiledigini diisliniiyorsunuz?
- Matematik kazanimlar1
- Sosyal adalet kazanimlar1
- Etkinlik temelli 6grenme
Sosyal adalet odakli matematik &gretimi iceren bu programa katilmanin
giindelik hayata dair bakis a¢iniz1 nasil etkiledigini diigiiniiyorsunuz?
a. Yasadigimiz bir 6rnek varsa anlatir misiniz?
Bu programa katilmakla edindiginiz bilgi ve teknikleri 6gretmenlik meslek
hayatinizda nasil kullanmay1 diigiiniiyorsunuz?
Bir matematik O6gretmen adayr olarak sosyal adalet odakli matematik
ogretimini siniflarmizda uygularken diinyay1 matematikle okuma (reading the
world with mathematics) ve diinyay1r matematikle yazma (writing the world
with  mathematics) igeriklerinde ne gibi faydalar goreceginizi
diisiiniiyorsunuz?

- Matematik dersine yonelik
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- Kisisek gelisimlerine yonelik
- Toplumsal fayda
7. a. Bir matematik 6gretmen aday1 olarak sosyal adalet odakli matematik
ogretimini siniflarmizda uygularken diinyay1 matematikle okuma (reading the
world with mathematics) ve diinyay1r matematikle yazma (writing the world
with mathematics) igeriklerinde ne gibi =zorluklarla karsilasacaginizi
diisiiniiyorsunuz?
- Ogrenci kaynakli
- Program kaynakl
- Yonetim kaynakli
- Veli kaynakhi
- Egitsel kaynak
- Okul iklimi
b. Bu zorluklarla bas etmek icin ne tliir Onlemler alabileceginizi
diisiiniiyorsunuz?
8. Bu programin igeriginde aklinizda kalan en 6nemli noktalar nelerdir?
9. Bu programin daha etkili olmasi i¢in nelerin degistirilmesini Onerirsiniz?

10. Bunlarm disinda belirtmek istediginiz noktalar var m1?
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H. SAMPLE CLASS ACTIVITIES

Week 1-Teaching for Social Justice Activity Sheet

Questions
1. What Social Justice challenges does Allison face in their teaching life?
2. What does Allison do to solve these challenges?
3. Are the situations they encounter consistent with what they learned in the
teacher education program?
4. As you read in this example, what essential points does teaching for social

justice contain?

Week 2- Think-Pair-Share Activity Sheet

Name:
Read the given text and answer the parts.
Think

On your own, write three ideas you have about this issue:

1.
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Pair
Discuss your ideas with a partner. Put a check by any ideas above, that your partner

also wrote down. Then, write down ideas your partner had that you did not have:

1.

Share
Review all of your ideas and circle the one you think is most important. One of you
will share this idea with the whole group.

As you listen to the ideas of the whole group, write down three more ideas you liked:

1.
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I. ETHICAL PERMISSION FOR NEEDS ANALYSIS INTERVIEWS

UYGLLAMALI EYIK ARASTIAMA MERKEZI ' ORTA DOGU TEKNIK {iNIVERSITESI
APPLISDETHICS RESTARCH CENTER MIDOLE EAST TECHNICAL UNIVERSITY

DUMLUPINAR BULVARI 06800
GCANKAYA RA/TURKE Y
3 9]

D4 AGUSTOS 2022
Konu: Degerlendirme Sonucu

Gnderen: ODTU Insan Aragtirmalar Etik Kurulu (IAEK)

ilgi: insan Arastirmalan Etik Kurulu Bagvurusu

Sayin Prof.Dr. Hanife AKAR

Dangmanligin viirittiigiiniz Gonea Cinar Bent'in “Matematik Ogretmen Adaylarinin
Sosyal Adalet Odakh Matematik Ogretimine [liskin Bilgi ve Uygulamalarinin
Gelistirilmesi™ baghkl arastwmasi insan Arastirmalarr Etik Kurulu tarafindan uygun
goriilerck gerekli onay 0418-ODTUIAEK-2022 protokol numaras: ile onaylanmistur,

Bilgilerinize saygilarimla sunarim,

Uye Uye
Uye Qiye
Uye Uye
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J. ETHICAL PERMISSION FOR TEACHING MATHEMATICS FOR
SOCIAL JUSTICE INTERVENTION

UYGULAMALI ETIK ARASY BMA MERKEZ -.‘-h ORTA DOGU TEKNIK UNiVERSiTESI
ATSEIE TR RESKARCH CuCe / MIDDLE EAST TECHNICAL UNIVERSITY

27 OCAK 2023
Konu: DeZerlendirme Sonucu

Gdndcren: ODTU insan Aragsurmalar Etik Kurulu (IAEK)

ilgi: insan Arastirmalan Etik Kurulu Basvurusu

Sayin Prof. Dr. Hanife AKAR

Dangmanhigm yirliusainiz Gonea Cinar Bent'in “Matematik Ogretmen Adaylanimn
Sosyal Adalet Odakh Matematik Ogretimine iliskin Bilgi ve Uygulamalarimn Gelistirilmesi™
baslikli aragtirmanez  Insan Aragtrmalart Etik  Kurulu tarafindan uygun  goriilerek
0040-ODTUIAEK-2023 protoko! numarns ile onaylanmustir,

Bilgilerinize saygilarimla sunarim.

Baskan
Uye Uye
Uye Uye
Uye Uye
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K. INFORMED CONSENT FORM

ARASTIRMAYA GONULLU KATILIM FORMU

Bu arastirma, ODTU Egitim Bilimleri Béliimii Doktora 6grencisi Gonca Cinar Bent
tarafindan Prof. Dr. Hanife Akar danismanligindaki doktora tezi kapsaminda
yiriitilmektedir. Bu form sizi arastirma kosullar1 hakkinda bilgilendirmek igin

hazirlanmistir.

Calismanin Amaci Nedir?
Bu tasarim arastirmasinda, “Sosyal Adalet Odakli Matematik Ogretmeyi Ogrenme”
konusunda matematik Ogretmen adaylarmma yonelik 6 haftalik bir miidahale

gelistirmek, uygulamak ve revize edip tekrar uygulamak amaglanmaktadir.

Bize Nasil Yardimc1 Olmamz Isteyecegiz?

Arastirmaya katilmay1 kabul ederseniz, sizden 6 hafta siirecek bir uygulamaya
katilmaniz beklenmektedir. Bu uygulama sirasinda video kaydi alinacak, siif ici
yapilan etkinlikler ve konuyla ilgili yazdigimiz giinliikler gelisimizi gézlemlemek i¢in

toplanacaktir.

Sizden Topladigimiz Bilgileri Nasil Kullanacagiz?

Arastirmaya katiliminiz tamamen goniilliiliik temelinde olmalidir. Sizden elde edilen
verilerde kimliginiz gizli tutulacak ve elde edilen veriler sadece arastirmacilar
tarafindan degerlendirilecektir. Elde edilecek bilgiler bilimsel yayimlarda

kullanilacaktir.

Katiliminizla ilgili bilmeniz gerekenler:

“Sosyal Adalet Odakli Matematik Ogretmeyi Ogrenme” ile ilgili yapilacak uygulama
kisisel rahatsizlik verecek durumlar igermemektedir. Ancak, uygulama sirasinda
sorulardan ya da herhangi baska bir nedenden 6tiirli kendinizi rahatsiz hissederseniz
uygulamay1 yarida birakip c¢ikmakta serbestsiniz. Boyle bir durumda c¢alismadan

cikmak istediginizi sdylemeniz yeterli olacaktir.
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Arastirmayla ilgili daha fazla bilgi almak isterseniz:

Uygulama sonunda, bu ¢alismayla ilgili sorulariniz cevaplanacaktir. Bu c¢aligmaya
katildiginiz i¢in simdiden tesekkiir ederiz. Calisma hakkinda daha fazla bilgi almak
icin Egitim Bilimleri Boliimii 6gretim iiyelerinden Prof. Dr. Hanife Akar (E-posta:
hanif@metu.edu.tr) ya da doktora oOgrencisi Gonca Cinar Bent (E-posta:

gcinar@metu.edu.tr) ile iletisim kurabilirsiniz.

Yukaridaki bilgileri okudum ve bu c¢alismaya tamamen goniillii olarak
katiliyorum.

(Formu doldurup imzaladiktan sonra uygulayiciya geri veriniz).

Isim Soyisim Tarih Imza
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L. MiRA’S TMSJ LESSON

PROBLEM 1)

Municipal officials placed yellow colored tactile paving in the form of square prisms
with reliefs on the upper surface, which would facilitate the visually impaired
individuals in determining the direction, between the tactile paving stones in the

form of rectangular prisms on the sidewalks.

These tactile paving stones were placed on a flat pavement with a length of less than

30 meters, without dividing, overlapping and without gaps as in the image.

What is the maximum number of yellow colored tactile paving stones in the form of

square prisms with embossed upper surfaces placed on this pavement?

PROBLEM 2)

The tactile paving on a sidewalk consists of rectangular tiles that measure 30 cm by
60 cm. Each tile has a series of raised bumps that are arranged in a pattern to indicate
to visually impaired individuals that they are approaching a hazard, such as a street

crossing or a staircase. The bumps are spaced 50 cm apart.
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If a section of sidewalk is 15 meters long, what is the least number of tiles that can
be used to cover the entire section, assuming there are no obstructions or

interruptions in the paving?

SOLUTION:

To solve this problem using LCM and GCD, we need to find the least common
multiple (LCM) of the length of the section and the width of the tile, and then divide
by the greatest common divisor (GCD) of the length of the section and the spacing

between the bumps.

The width of each tile is 60 cm, or 0.6 meters.
The length of the section is 15 meters.
The spacing between the bumps is 50 cm, or 0.5 meters.

The LCM of 15 and 0.6 is 30, so we can fit 30 tiles across the length of the section.

The GCD of 15 and 0.5 is 0.5, so we need to use 1 tile for every 0.5 meters of length.

Since there are 15 meters in total, we need to use 30 tiles for every 15 meters.

Therefore, the least number of tiles that can be used to cover the entire section is:

(30 tiles across) x (30 tiles for every 15 meters) = 60 tiles

So, 60 tiles are needed to cover the 15-meter section of sidewalk with tactile paving,

assuming no obstructions or interruptions.

Closing (assessing students’ thinking, summarizing)

e What will you say and/or do at the end in order to assess students’ learning?

e What will you write on the board and/or use as students share their
strategies/thinking?

e What do you expect to see or hear that lets you know about students’

understandings of mathematical big ideas that you intended for them to learn?
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e How would you close the lesson to connect different student strategies and

connect them to the mathematical goal of the lesson?

With the participation of all students, after the answers of the activity are discussed
on the board and the correct solutions are reached, the teacher raised awareness
among the students about the difficulties faced by visually impaired people as s/he
wanted. The teacher makes the students feel that it is time to take action and asks the
students to share their ideas about what they can do to make the already difficult life
of the visually impaired a little easier with the exit card below. Exit card is

distributed to students and students write their ideas on these cards.

- + X >

= —_ ~d

7 4

BT L,

Enter Text -or- Images Here Enter Text -or-Images Here

Then the teacher collects all the exit cards and a taking action plan is created on the

board in the light of the ideas on the exit cards.
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N. TURKISH SUMMARY / TURKCE OZET

MATEMATIK OGRETMEN ADAYLARININ SOSYAL ADALET ODAKLI
MATEMATIK OGRETIMI ANLAYISLARININ GELISTIRILMESI

Giris

Diinya, modern zamanlarda; yoksulluk, irk¢ilik, evsizlik, terorizm, issizlik, kiiresel
isinma ve kaynak kithgr gibi bircok sorunla karsi karsiyadir. Sosyal adaletin
bozulmasi ve artan esitsizlik yerel, ulusal ve evrensel baglamda bu sorunlarin
nedenleri olarak ifade edilebilir (Turhan Tiirkkan, 2017). Ozellikle 2020 yilinin
baslarinda tiim diinyaya yayilan Covid-19 salgini ile birlikte saglik ve egitime erisim
gibi toplumsal esitsizlikler ve adaletsizlikler daha goriiniir hale gelmistir. Apple
(2012), bu tiir sosyal sorunlarin iistesinden gelinmesine yardimer olacak bir toplum
yaratilirken egitimin roliiniin sorgulanmasi1 gerektigini belirtmistir. Bu anlamda
egitim, bazi yeniden diizenlemelerle toplumsal sorunlar {izerinde doniistiiriicii bir
giice sahip olabilir. Toplumsal sorunlara kalici ¢oziimler istiyorsak, bu konular1
egitimimize entegre etmemiz ve dgrencilerimizin bunlari fark etmesini saglamamiz

gerekmektedir.

Sosyal adalet, icinde yasadigimiz kosullari siirekli kilan makro sistematik gii¢
dinamiklerini anlamak ve diizeltmekle ilgilidir (Bond & Chernoff, 2015). Bell (1997)
sosyal adaletin, kaynak dagiliminin adil oldugu ve tiim {iyelerin fiziksel ve psikolojik
olarak giivende ve emniyette oldugu bir toplum vizyonunu i¢erdigini belirtmektedir.
Gutstein (2006), sosyal adaletle ilgili ekonomik ihtiyaglarin karsilanmasinin yani sira
insanlarin maddi, sosyal, psikolojik, manevi ve duygusal ihtiyaglarinin da
kargilanmas1 gerektigini vurgulamaktadir. Son yillarda toplumda artan farkliliklarla
birlikte, sosyal adaletin tesvik edilmesi 6nemlidir. Egitimde esit olmayan firsatlar ve
kaynaklar ile yiiksek nitelikli 6gretmenlere sinuirli erisim, farkli toplumsal gruplar

arasindaki ugurumu artirmaktadir (Lalas, 2007). Bu baglamda, toplumda artan bu
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ucuruma nasil yaklasacagimiz, bu durum i¢in neler yapacagimiz énemli bir degere

sahiptir.

Egitimin toplumsal doniisiime yardimci olabilecegi fikrinin savunucularindan Freire
(2000), soyut olarak kabul edilen matematik alaninda bile egitimin amacinin
toplumsal refah olmasi gerektigini belirtmektedir. Matematik egitimi bireyleri
karmagik sorunlar1 analiz etme, kanitlar1 degerlendirme ve etkili ¢oziimler 6nerme
becerileriyle donatmayr amaglamaktadir. Tiim bunlar demokratik bir topluma aktif
katilim i¢in gereklidir. Sosyal adalet temalarint matematik egitimine entegre ederek,
ogrenciler sosyal esitsizlikler hakkinda daha derin bir anlayis gelistirebilir ve
matematiksel akil ylirlitme yoluyla bunlar1 ele alma konusunda giiclenebilirler.
Maalesef, okul matematigi genellikle sikici, hayattan bagimsiz, etkisiz, bireysel
ihtiyacglart goz ardi eden ve kurallar1 herhangi bir gerek¢e olmadan 6greten bir ders
olarak nitelendirilmektedir (Nardi & Steward, 2003). Baska bir deyisle, sinifta
ogrenilen matematik, 6grencilerin ¢evresindeki ger¢ek yasamdan bagimsizdir ve esas
olarak 6grenmenin biligsel diizeyine odaklanmaktadir. Cocuklarin sadece saglam bir
akademik bilgiye degil, ayn1 zamanda demokratik bir toplum olusturmak ic¢in bu
akademik bilgileri nasil kullanacaklarma dair pratik bilgiye de ihtiyaglar1 vardir
(Hunt, 1998). Bu anlamda, matematik egitimi sosyal sorunlara ¢oziim iiretmek ve
diinyay1r daha iyi bir yer haline getirmek i¢in bir ara¢ olabilir (Peterson, 2007;
Gutstein, 2007); ayrica, matematik egitimi sosyal adalet konusunda farkindalik

yaratmak i¢in bir arag olabilir (Gonzalez, 2009).
Sosyal Adalet Odakl Matematik Ogretimi

Gutstein, sosyal adalet i¢in matematik Ogretiminde Onemli bir figiirdliir ve bu
calismada onun yaptigr siiflandirma kullanilmistir. Gutstein, Freire'nin "kelimeyi
okuma (metni okumay1 6grenme)" ile ilgili fikirlerini sosyal adalet odaklt matematik
Ogretme ve 0grenme kavramina uyarlamis ve bunu "matematiksel kelimeyi okuma"
olarak adlandirmis ve "matematik okuryazarligi ve matematiksel giic gelistirme"

eylemi olarak tanimlamistir (Gutstein, 2003, s. 45).

Gutstein, Freire'nin fikirlerinden yola ¢ikarak "diinyayr matematikle okumak" ve

"diinyayr matematikle yazmak" kavramlarinin tanimlarin1 da yapmistir. Gutstein'a
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gore (2003, s.45) diinyayr matematikle okumak, farkli sosyal gruplar arasindaki gii¢
iligkilerini, kaynak esitsizliklerini ve esitsiz firsatlar1 anlamak ve irk, sinif, cinsiyet,
dil ve diger farkliliklara dayali acik ayrimciligit anlamak i¢in matematigi
kullanmaktir. Matemati8i iceren gergek hayat konularini kullanmak, 6grencilerin
diinyayr matematikle okuyabilmeleri i¢in ana kaynaktir. Ote yandan, sosyal
gercekligi anlamak insanlar1 Ozgiirlestirmez; ancak diinyay1 bilingli bir sekilde
degistirmenin hem 6n kosulu hem de sonucudur. Bu anlamda diinyayr matematikle
yazmak, diinyay1 degistirmek i¢in matematigi kullanmak olarak tanimlanir (Gutstein,
2006, s.27). Diinyay1 matematikle okuma ve diinyayr matematikle yazma kavramlari
birbirleriyle baglantilidir. Dahasi, diinyay1r matematikle okumayi basarmak igin
diinyay1 okumak ve matematiksel kelimeyi okumak birbirine bagli ve gerekli iki

siirectir (Gutstein, 2016).

Gutstein'a (2003) gore, matematik egitiminde sosyal adalet pedagojisinin ii¢ ana
hedefi vardir, bunlar; 6grencilerin sosyopolitik biling (diinyay1 matematikle okumak)
gelistirmesi, eylemlilik duygusu (diinyayr matematikle yazmak) gelistirmelerine ve
olumlu sosyal ve kiiltiirel kimlikler gelistirmelerine yardimci olmaktir. Ogrencilere
hayatlarinda anlam ifade eden sorular sorulur ve yerel ve daha genis toplumdaki gii¢
iligskilerini anlamaya baslarlarsa, Ogrenciler Freire'nin "conscientiza¢do" (Freire,
2000) olarak adlandirdig1 sosyopolitik bilinci gelistireceklerdir. Dahasi, kendilerini
sosyal adalet icin anlamli bir degisim yaratabilecek kapasitede goriirlerse, bir

eylemlilik duygusu gelistireceklerdir (Ayers vd., 2009).

Bu ¢aligmanin amaci, ilkdgretim matematik 6gretmeni adaylarinin sosyal adalet igin
matematik Ogretimi anlayislarin1  incelemek ve gelistirmektir. Bu amag
dogrultusunda, dncelikle matematik 6gretmen adaylar1 ve dgretmen egitimcilerinden
veri toplanarak Ogretmen adaylarinin ihtiyaclar1 belirlenmis, ardindan ihtiyaglar
dogrultusunda sosyal adalet odakli matematik 6gretimine yonelik bir miidahale
tasarlanarak uygulanmis ve revizyonlar yapilarak yeniden uygulanmistir. Ayrica
calisma, bu miidahalenin 6gretmen adaylarmin sosyal adalet odakli matematik
ogretimi anlayislarina nasil katkr sagladigint ve 6gretmen adaylarinin sosyal adalet

odaklt matematik 6gretimi anlayislarinin gelisimini incelemeyi amaglamaktadir.
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Yukarida belirtilen amaglarla iliskili olarak, ¢alisma sirasinda asagidaki arastirma

sorular1 yanitlanmaya c¢aligilmistir:

Ihtiyac Analizi i¢in Arastirma Sorular::

1. Matematik 6gretmen adaylarinin sosyal adalet odakli matematik dgretimine iliskin
mevcut deneyimleri nelerdir?

2. Ogretmen egitimcilerinin perspektifinden matematik 6gretmen adaylarinin sosyal

adalet odakli matematik dgretimine iliskin deneyimleri nelerdir?

Tasarim Arastirmasi i¢in Arastirma Sorulart:
Temel Soru: "Sosyal yapilandirmaciliga dayanan bir 6gretme ve 6grenme stratejisi
matematik 6gretmen adaylariin sosyal adalet odakli matematik 6gretimi anlayisini

nasil gelistirebilir?"

1. Matematik 6gretmen adaylarinin sosyal adalet odakli matematik 6gretimi anlayisi,
diinyay1r matematikle okuma ve diinyayr matematikle yazma boyutlarinda, sosyal
yapilandirmaciliga dayanarak tasarlanmis bir miidahale yoluyla nasil gelisir?

2. Matematik 6gretmen adaylarinin sosyal adalet odaklt matematik 6gretimine iliskin

anlayislarini gelistirmek i¢in tasarlanmis bir miidahalenin unsurlari nelerdir?

Bu aragtirmanin birkag 6nemi vardir, bunlar; hizmet Oncesi 6gretmen egitiminde
sosyal adalet odakli matematik 6gretimine karsi ihtiyacin saptamasi, bunun yaninda
ihtiya¢ analizi bulgularina ve alanyazina gore gelistirilen ve uygulanan miidahale ile
ogretmen adaylarinin, sosyal adalet odakli matematik 6gretimi anlayislarinin
gelistirilmesi ve 6gretmen egitimcilere sosyal adalet odakli matematik 6gretimi ile
ilgili bir miidahalenin iceriginin sunulmasidir. Ogretmen adaylarmin sosyal adalet
odaklt 6gretim yaklagimlar1 gelistirmeleri gerekmektedir (Lee, 2011). Bu 6gretim
yaklagimlari, tiim O6grenciler icin esitlikgi pedagoji gelistirme, 6grencilerin farkl
kiiltiirlerini sinifa entegre etme, Onyargiy1 azaltacak 6grenme ortamlar1 yaratma ve

coklu bilgi yapilandirma siireclerini dahil etme ile ilgili olabilir (Banks, 2008).
Yontem

Bu calismada, ilkdgretim matematik 6gretmen adaylarinin sosyal adalet odakli

matematik Ogretimi anlayislarim1 incelemek ve gelistirmek amaciyla tasarim
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arastirmasi yapilmistir. Tasarim arastirmasi, egitim alaninda mesleki gelisim igin
miidahaleler, 6grenme etkinlikleri veya programlar tasarlamak ve incelemek gibi
cesitli amaglara hizmet etmektedir (Bakker, 2019). Egitimde tasarim arastirmast,
pratik ve karmagik egitim sorunlarina yonelik c¢oziimlerin yinelemeli olarak
gelistirilmesinin, bagkalarinin ¢aligmalarin1  bilgilendirebilecek teorik anlayis
saglayan ampirik inceleme icin bir baglam sagladigi bir aragtirma tiirii olarak
tanimlanabilir. (McKenney & Reeves, 2012). Tasarim arastirmasi egitim
uygulamasindaki karmasik sorunlar i¢in aragtirmaya dayali ¢oziimler gelistirmeyi
amacladig1 i¢in gelistirilme amaci egitim arastirmasi ile egitim politikas1 ve
uygulamasi arasindaki boslugu azaltmaktir (van den Akker vd., 2006). Tasarim
arastirmacilari, onceki arastirmalara ve alanyazin incelemelerine dayanarak, hedef
baglamlarinda bu miidahalelerin ardisik versiyonlarini (prototipler) inceleyerek
uygulanabilir ve etkili miidahaleler tasarlar ve gelistirir ve bunu yaparken, tasarim
ilkeleri liretmek amaciyla arastirma siireclerini yansitirlar (Plomp, 2010). Tasarim
aragtirmasinin bir diger amaci da Ogrenme bigimlerinin ve Ogrenme siirecini
destekleme ve dilizenleme araglarimin incelenmesi yoluyla ampirik olarak
temellendirilmis teoriler gelistirmektir (Gravemeijer & Cobb, 2006). Bu
motivasyonla, egitim {riinleri ve bu iirlinlerin egitimde nasil kullanilabilecegine dair

teorik bir anlay1s gelistirmeyi amaclar.

Tasarim arastirmasi, ¢alismanin amacina ve dogasina uygun dzellikleri ile bu ¢alisma
icin uygun bir yaklasim olarak degerlendirilmektedir. Plomp'un (2013) vurguladigi
gibi, tasarim arastirmasi programlar, 6grenme siiregleri ve ortamlari, dgretim ve
o0grenme materyalleri gibi egitsel miidahaleleri tasarlamayi, gelistirmeyi ve
degerlendirmeyi amaglar. Bu ¢alismanin odak noktast matematik Ogretmeni
adaylarimin sosyal adalet odaklt matematik Ogretimi anlayiglarmi gelistirmeye
yonelik bir miidahale tasarlamak oldugundan, tasarim arastirmasi ile bu ¢alismanin
amaglar1 ortiismektedir. Ayrica, bu ¢alisma sosyal yapilandirmacilik temelli 6grenme
ortaminin matematik 6gretmen adaylarmin sosyal adalet odakli matematik 6gretimi

anlayislar lizerindeki etkisini de incelemektedir.

Gravemeijer ve Cobb (2013) bir tasarim aragtirmasi ¢aligmasinin ii¢ agsamasini soyle

siralamaktadir: deney i¢in hazirlik, sinifta deney yapma ve geriye doniik analizler
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yapma. Bu c¢alismada, matematik Ogretmen adaylarinin sosyal adalet odakl
matematik Ogretimi anlayislarini gelistirmeye yonelik bir miidahale tasarlamak
oldugundan bu duruma uyumlu oldugu i¢in Gravemeijer ve Cobbun (2013)
siiflandirmasi kullanilacaktir.

Tasarim Arastirmasinin Asamalari

Deney i¢in hazirlik: Bu asamada, arastirmacinin ne tasarlamak istedigine (gorev,
siralama, 6grenme ortamlar1) ve ne tiir bir bilgi liretmek istedigine karar verilir
(Bakker, 2019). Tasarim arastirmasinda aragtirmaci, 6gretimin bitis ve baslangic
noktalarin1 netlestirerek ise baglar. Genel olarak, planlanan gdrevleri sinifta
uygulamadan 6nce, arastirmaci 6grencilerin diistinme ve anlamalarindaki gelismeleri
tahmin eder. Buna ek olarak, arastirmaci 6grencilerin diisiinme ve anlamalarinin

nasil gelistirilecegi konusunda varsayimlarda bulunur.

Sinifta deney yapma: Bu asamada, sinifta bir tasarim deneyi gerceklestirilir. Tasarim
deneyinin amaci, varsayilan yerel 6gretim teorisini test etmek ve iyilestirmek ve ise
yaraylp yaramadigin1 gormekten ziyade nasil ¢alistigini anlamaktir (Gravemeijer &
Cobb, 2013). Bu asama, test etme, gelistirme ve neler oldugunu anlamay1 igeren

yinelemeli bir siirectir.

Geriye doniik analiz yapilmasi: Son asama, deney sirasinda toplanan tim veri
setinin geriye doniik analizlerinden olusur. Bu asamada, eksiksiz bir veri seti
yinelemeli bir siirecte analiz edilir (Gravemeijer & Cobb, 2013)

Bu Calismanin Asamalar

Deney i¢in Hazirlik: Bu g¢alismada ilk olarak yapilan sey, ilkdgretim matematik
ogretmeni adaylarina sosyal adalet odakli matematik 6gretmek {izere tasarlanacak
miidahalenin (Gravemeijer & Cobb, 2013) hedeflerini belirlemek olmustur.
Miidahalenin temel hedeflerine, sosyal adalet odakli matematik 6gretimi ile ilgili
alanyazini ve ortaokul matematik miifredat: ile ilgili belgeleri gdzden gegirerek karar
verdim. Ayrica, mevcut durumu anlamak ve matematik Ogretmeni yetigtirme
programinda sosyal adalet odakli matematik Ogretimine duyulan ihtiyaci ortaya

cikarmak i¢in matematik 6gretmeni adaylar1 ve 6gretmen egitimcileri ile goriigmeler
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yaptim. Bu gorligmeler, matematigin amaci, sosyal adalet odakli matematik 6grenme
ve Ogretme ve matematik Ogretmeni yetistirme programlarindaki mevcut durum

hakkinda sorular igeriyordu.

Sosyal adalet odakli matematik 6gretimi miidahalesinde 6gretme ve dgrenme teorisi
olarak, sosyal adalet odakli &gretime uygun ozellikleri (Adams vd., 2016) ve
matematik Ogretmen adaylar1 ile yapilan ihtiya¢ analizi c¢aligmasinin sonuglar
nedeniyle sosyal yapilandirmacilik belirlenmistir. Bu ¢alismada, sosyal adalet odakli
matematik Ogretimi miidahalesine yonelik ders planlart hazirlanirken sosyal
yapilandirmaciliktan yararlanilmistir. Bu agsamada temel kavramlarin belirlenmesi ve
sosyal yapilandirmaciligin  bu miidahalede bir 6grenme yaklasimi olarak
kullanilmasina karar verilmistir. Bununla birlikte, bu ¢calismada matematik 6gretmen
adaylarinin sosyal adalet odakli ders planlar1 gelistirme konusunda pratik becerilerini
gelistirmeleri de gerekli goriilmektedir. Jeram ve Davids (2020) teorik fikirlerin
uygulamaya doniistiiriilmesi i¢in Ogretmenlere gerekli becerilerin kazandirilmasi
gerektigini belirtmistir. Bu diisiinceden hareketle, bu calismada 6gretmen adaylarinin
teorik bilgilerini uygulama ile iliskilendirmeleri amaglanmistir. Bu nedenle, bireysel
ders plan1 hazirlama ve bu ders planlarini1 sunma da sosyal adalet odakli matematik

ogretimi miidahalesinin bir pargasi olarak yer almaktadir.

Swifta Deney Yapma: Bu asama, uygulamanin smifta nasil ¢alistigini test etmek,
iyilestirmek ve gozlemlemek icin tasarim deneyinin yiiriitiilmesi asamasidir
(Gravemeijer & Cobb, 2013). Bu c¢alisma iki makro dongilide yiiriitiilmiistiir (1.
tasarim deneyi ve 2. Tasarim deneyi). 1. tasarim deneyi Subat 2023'teki yariyil
tatilinde tiniversitenin Egitim Fakiiltesi binasinda yiiz yiize gergeklestirilmistir. 2.
tasarim deneyi Mart ve Nisan 2023'te Egitim Fakiiltesinde yine yiiz ylize olarak

gerceklestirilmistir.

Geriye Doniik Analizin Yapilmasi: Matematik 6gretmen adaylariyla yapilan 6n ve
son goriismeler, yansitict kagitlar, alan notlari, sinifin video kayitlari, gézlemler,
smif i¢i etkinlikler, bireysel ders planlar1 gibi farkli veri toplama araglarindan elde
edilen veriler, Ogretmen adaylarmin sosyal adalet odakli matematik Ogretimi

anlayislarinin gelisimini incelemek i¢in tematik analiz ile analiz edilmistir.
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Kattlimcilar

Veriler ¢alismanin 1. ve 2. agsamalarinda toplanmistir. 1. asamada veriler ilkogretim
matematik Ogretmen adaylar1 ve O6gretmen egitimcilerinden sosyal adalet odakli
matematik 6gretimi ile ilgili ihtiya¢ analizi ¢calismasi ile toplanmistir. 2. Asamada ise
veriler 1. tasarim deneyi ve 2. tasarim deneyi sirasinda sinif ortaminda toplanmuistir.

Calismanin katilimcilarina genel bir bakis Tablo 1'de verilmistir.

Tablo 1 Calismanin Katilimcilar:

n
1. Ogretmen Adaylar1 ile Yapilan Ihtiyag Analizi 7
asama  Goriismelerinin Katilimcilari
Ogretmen Egitimcilerle Yapilan Ihtiya¢ Analizi 4
Goriismelerinin Katilimcilari
2. 1. Tasarim Deneyinin Katilimcilar 5
a3aMma 5 Tasarim Deneyinin Katilimeilari 9

Veri Toplama Aracglar

Tasarim arastirmasi, tasarimin sonuclarini degerlendirmek ve tasarim siirecini
iyilestirmek i¢in farkli veri toplama araclarindan yararlanir (Design-Based Research
Collective, 2003). Bu caligmada, veri toplama araglari, O0gretmen adaylar1 ve
Ogretmen egitimcileri i¢in ihtiyag analizi goriismeleri, 1. tasarim deneyi ve 2. tasarim
deneyi boyunca 6gretmen adaylariyla yapilan ilk ve son goriismeler, aragtirmacinin
saha notlari, smif dis1 gozlemler, yansitici kagitlar, 6gretmen adaylarinin sinif igi
etkinlikleri ve 6gretmen adaylarinin bireysel ders planlar1 ve derslerin video kayitlar

ve grup ¢alismalarindaki ses kayitlaridir.

Yart Yapilandirilmis  Goriisme Protokolleri: Ogretmen adaylari ve Ogretmen
egitimcileriyle goriismeler yapmak icin dort adet yar1 yapilandirilmig gériisme formu
gelistirilmistir (ihtiya¢ analizi i¢in 2 goriigme formu ve tasarim deneyi igin 2
gorigsme formu). Sorularin tam ifadesinin ya da sirasinin gorligme sirasinda
belirlendigi yar1 yapilandirilmis goriismelerde tiim katilimcilardan spesifik bilgiler

istenmektedir (Merriam ve Tisdell, 2016). Goriisme ¢izelgeleri olusturduktan sonra,
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goriisme protokoliiniin kapsam ve goriiniis gecerliligini, ifadelerin netligini ve
ilkogretim matematik 6gretmen adaylar1 ve 6gretmen egitimcileri i¢in uygunlugunu
saglamak i¢in bunlar1 {i¢ uzmanla paylasildi. Uzmanlarin goriislerine gore gerekli

degisiklikler yapildiktan sonra goriisme protokollerinin son hali elde edilmistir.

Ogretmen adaylar1 icin ihtiyag analizi goriisme protokolii ilkdgretim matematik
ogretmen adaylarmin ile sosyal adalet odakli matematik &gretimi deneyimlerini
derinlemesine ortaya cikarmak amaciyla yar1 yapilandirilmis goriisme sorulari
icermektedir. Ogretmen egitimcileri igin ihtiyac analizi goriisme protokolii dgretmen
egitimcilerin goziinden Ogretmen adaylarinin sosyal adalet odakli matematik
ogretimi ile ilgili deneyimlerini yansitmayir amaglayana sorular igermektedir.
Ogretmen adaylar1 igin ile yapilan ilk ve son goriisme protokolleri ise matematik
ogretmen adaylarinin sosyal adalet i¢cin matematik 6gretimi miidahalesine katilirken

anlayislarinin nasil gelistigine odaklanan sorular igermektedir.

Saha Notlari: arastirmacinin nitel bir ¢alismada veri toplama ve yansitma siirecinde
duyduklarinin, gordiiklerinin, deneyimlediklerinin ve diislindiiklerinin kayitlaridir
(Bogdan & Biklen, 2007). Arastirmaci, 6gretmen adaylarinin sosyal adalet odakli
matematik Ogretimine iligkin algi ve deneyimlerini belirlemeye odaklanarak her

dersten sonra yansitici saha notlar1 yazmistir.

Suif Gozlemleri Protokolii: Gozlemler, nitel aragtirmalarda 6nemli bir rol oynar ve
bir dizi faaliyeti kapsar. Bu faaliyetler, ortamda dolagmayi, insanlar1 tanimayi ve
rutinlerini anlamay1, eylemleri ve etkilesimleri belgelemeyi ve eylemleri belirlemek
icin bir kontrol listesine sahip olmay1 icerir (Marshall ve Rossman, 2016). Bu
caligmada, gozlem protokoliinii su boyutlari temel alarak tasarladim: a) ortamin,
kisilerin ve etkinliklerin so6zlii betimlemeleri; b) katilimecilarin sdylediklerinden
dogrudan alintilar; ve c¢) gozlemcinin yorumlart (Merriam, 1998). 2. tasarim
deneyinde, iki dis gozlemci farkli zamanlarda derse katilmistir. Biri doktora
ogrencisi, digeri ise Egitim Programlar1 ve Ogretim Boliimii'nde doktora adayidir.
Belirlenen boyutlara gore notlar almislar, derslerden sonra notlarini goézden

gecirmisler ve arastirmaci ile paylagsmislardir.
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Yansitict Yazilar: Matematik O0gretmen adaylari, ¢calisma boyunca her iki deney
dersinde islenen konulara paralel olarak kendi fikirlerini igeren iki yansitict makale
yazmiglardir. Bu yansitict yazilar, sosyal adalet odakli matematik 6gretimi ile ilgili
kavramlar1 olusturma siireglerinin nasil gelisti§ini anlamak a¢isindan 6nemli bir

degere sahiptir.

Derslerin Video ve Ses Kayitlari: 1ki tasarim deneyi de kaydedilmis ve her bir
ogretmen adayinin fikirlerini belirlemek igin siiftaki grup tartigmalari ses kaydina
alimmigtir. Derslerin tiim video ve ses kayitlar1 aragtirmaci tarafindan desifre edilmis
ve desifre sirasinda arastirmact matematik 6gretmen adaylariin sosyal adalet odakli
hakkindaki bilgi ve uygulamalarini gelistiren olaylar, gorevler ve ortam hakkinda

notlar almistir.

Swmf I¢i Etkinlikler: Her iki tasarim deneyi sirasinda dgretmen adaylarmin simif ici
etkinlik kagitlar1 toplanmistir. Katilimcilarin miidahale boyunca, dersler sirasinda

bireysel ve grup olarak cesitli etkinlik kagitlarin1 doldurmalar1 gerekmistir.

Bireysel Ders Planlari: Deneylerin katilimcilari, miidahalenin sonunda bireysel bir
ders plani hazirladilar ve ders planlarini sinifa sundular. Dolayisiyla, miidahalede
isledigimiz kavramlar1 Ogretimlerine nasil entegre edebilecekleri hedeflendi.
Hazirladiklar1 sosyal adalet odakli matematik 6gretimi ders planlart matematik
iceriginin uygunlugu, sosyal adalet icerigi, bunlar arasindaki denge vb. agilardan
degerlendirmek i¢in aragtirmaci tarafindan gelistirilen ders plani degerlendirme

rubrigine gore degerlendirilmistir.

Veri Toplama Siiregleri

Bu c¢aligmada ilk olarak ihtiyag¢ analizi ¢caligsmasi i¢in 6gretmen adaylar1 ve 6gretmen
egitimcilerinden veri toplanmistir. Ardindan, miidahalenin uygulanmasi yoluyla veri

toplanmustir.

Agustos 2022'min basinda etik kuruldan onay alindiktan sonra, ihtiya¢ analizi

goriismeleri i¢in iiclincli ve son sinif ilkdgretim matematik 6gretmen adaylarina
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davet e-postalart gonderilmistir. Bu e-postaya yanit veren Ogretmen adaylar ile
goriigmeler gerceklestirilmistir. Matematik 6gretmen adaylari ile goriismeler, 2022
yilinin Agustos ve Sonbahar aylarinda katilimcilarla yiiz yiize veya c¢evrimigi olarak
planlamustir. Ihtiyag analizi goriismeleri 6gretmen adaylari ile yaklasik 30 dakika
stirmiis ve goriismeler sirasinda notlar alinmistir. Katilimcilar gériisme 6ncesinde bir
onay formu imzalamis ve izinleri alinarak goriismeler kaydedildi. Es zamanli olarak
Ogretmen egitimcileri ile ihtiya¢ analizi i¢in veri toplanmistir. Gorlismeleri
planlamak i¢in 0gretmen egitimcilerine davet e-postalar1 génderilmis ve uygunluk
durumlarma goére goriismeler yapilmuistir. Ogretmen egitimcileriyle yapilan
goriigmeler 2022 giiz doneminde gerceklestirilmis olup yaklasik 30-40 dakika
siirmiistiir ve gériismeler sirasinda notlar alinmustir. Ogretmen egitimcileriyle yapilan
goriigmelerin ligli yiiz yiize, yalnizca biri ¢evrimi¢i olarak gerceklestirilmistir.
Ogretmen egitimcileri bir onay formu imzaladiktan sonra goriismeler izin alinarak
kaydedilmistir. Ihtiya¢ analizi goriismelerine katilanlar, kayitlarmin gizliligi ve

goniillii katilimlar1 konusunda bilgilendirilmistir.

1. deney ve 2. tasarim deneyi sirasinda, ilk ve son goriismeler, saha notlari, sinif
gozlemleri, yansitici kagitlar, siniflarin video ve ses kayitlari, sinif i¢i etkinlikler ve
bireysel ders planlar1 gibi farkli araglar aracilifiyla veri toplanmistir. Sosyal adalet
odaklt matematik 6gretimi miidahalesi, liniversitenin ilkogretim matematik 6gretmen
adaylarina ve son smif 6grencilerine e-posta yoluyla duyurulmustur. Bu e-postada
miidahale hakkinda kisa bilgi verilmistir. Ogrencilere 1. tasarim deneyinin yartyil
tatilinde (Subat 2023) yapilacagi bildirilmistir. Bazi 6grenciler e-postay1 yanitlayarak
uygulamaya katilmak istediklerini ancak yariyil tatilinde memleketlerinde
olacaklarin1 belirtmiglerdir. Bu 0Ogrencilerin isimleri not edilerek 2. deneye
katilmalar1 i¢in tekrar ¢agrilmalar1 saglanmistir. Dolayisiyla, ilkogretim matematik
Ogretmeni adaylar1 deneylere kendi istekleriyle katilmiglardir. Bes matematik
ogretmeni adayr Subat 2023'te bir hafta boyunca 1. tasarim deneyine, dokuz
matematik 6gretmeni aday1 ise Mart ve Nisan 2023'te dort hafta boyunca 2. tasarim

deneyine katilmistir.

Sosyal adalet odakli matematik 6gretimi miidahalesi yiliz ylize yapilmistir, ancak

Ogretmen adaylariyla yapilan tiim ilk ve son goriismeler her iki deney i¢in de
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cevrimigi olarak gerceklestirilmistir. Her deneyden bir hafta dnce 6gretmen adaylari
e-posta yoluyla ilk goriigmelere davet edilmis ve her deneyden bir hafta sonra
ogretmen adaylar1 e-posta yoluyla son goriismelere davet edilmistir. Tim ilk
goriismeler deneyden Once, son goriismeler ise her deney sona erdikten sonra yaziya
dokiilmiistiir. 1k goriismeler yaklasik 30 dakika, son goriismeler ise yaklasik 60
dakika siirmiistiir. Ik ve son goriismeler sirasinda notlar alinmistir. Her iki uygulama
boyunca tiim dersler videoya kaydedilmis, grup ¢alismalart ses kaydina alinmis ve
tiim Ogrencilerin calismalar1 toplanmistir. Ayrica arastirmact her dersin ardindan
saha notlar1 yazmis ve bir doktora &grencisi ile bir doktora adayi farkli dersleri

gozlemleyerek gézlem notlarini arastirmaci ile paylasmistir.

Sosyal adalet odakli matematik Ogretimi miidahalesinin katilimcilar1 ¢alismaya
goniilli olarak katilacaklar1 ve istedikleri zaman ayrilabilecekleri konusunda
bilgilendirilmistir. Calismaya goniillii olarak katilan katilimcilar; istedikleri zaman
calisgmadan ayrilabilecekleri konusunda bilgilendirilmiglerdir. Takma isimler
kullanilarak gizlilik saglanmistir. Ayrica, arastirmaci disinda hi¢ kimse katilimcilarin

kimliklerini ortaya ¢ikarabilecek verilere erisim iznine sahip olmamustir.

Veri Analizi

Arastirmaci, 0gretmen adaylar1 ve 6gretmen egitimcileriyle yapilan ihtiya¢ analizi
goriigmelerinden ve tasarim deneylerinden (ilk ve son goriismeler, sinif ici
etkinlikler, yansitma kagitlari, saha notlari, sinif gézlemleri ve derslerin video ve ses
kayitlar1) elde edilen cesitli veri tiirlerini analiz etmistir. Ilk olarak, 6gretmen
adaylar1 ve 6gretmen egitimcileriyle yapilan ihtiyac analizi goriigmelerini nasil analiz
ettigimi acikladim. Ardindan, tasarim deneyindeki tiim veri setiyle geriye doniik

analizin nasil yapildigini agikladim.

Osretmen Adaylarimn Sosyal Adalet Odakli Matematik Ogretimine Iliskin Ihtiyac
Analizi: 11kdgretim matematik dgretmen adaylarmin sosyal adalet odakli matematik
Ogretimi  konusundaki ihtiyag ve deneyimlerini analiz etmek icin MAXQDA
kullanilarak tematik analiz yapilmustir. Veriler, I¢ Anadolu Bolgesi'ndeki bir devlet

{iniversitesinin Ilkdgretim Matematik Egitimi Béliimii'nde 6grenim goren ilkdgretim
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matematik 6gretmen adaylar1 ve 6gretmen egitimcilerinden toplanmigtir. Aragtirmaci
tematik analiz yaparken Braun ve Clarke'in (2006) verilere asina olma, ilk kodlar
olusturma, temalar1 arama, temalar1 gozden geg¢irme, temalari tanimlama ve
adlandirma ve raporu olusturma olarak belirledigi adimlar1 kullanmustir. {1k olarak,
goriismeler kelimesi kelimesine yaziya dokiilmiis ve daha sonra katilimcilar
tarafindan saglanan bilgilerin genel bir goriiniimiinii elde etmek icin hepsi
okunmustur. Ik kodlar, alt temalar ve temalar olusturulduktan sonra arastirmaci
kodlama siirecini, alt temalar1 ve temalari slipervizorle paylasmistir. Bazi temalar, alt
temalar ve kodlar siipervizorle yapilan toplanti sonrasinda yeniden yapilandirilmistir.
Yeniden yapilandirilan kodlar, alt temalar ve temalar lizerinde siipervizorle ikinci bir
toplant1 gergeklestirilmistir. Ikinci toplantida da bazi revizyonlar yapilmis ve
siipervizorle ortak bir kararla ihtiya¢c analizi temalarina son hali verilmistir.
Ogretmen adaylari ile yapilan ihtiyac analizi gériismelerinde ortaya ¢ikan temalar;
boliimii segcme nedenleri, matematik 6grenme amaci, egitimde bir kavram olarak
sosyal adalet, sosyal adalet odakli 6gretim anlayis1 ve sosyal adalet odakli matematik
ogretimi olmustur. Ogretmen egitimcileri ile yapilan ihtiyac analizi gériismelerinin
temalar1 ise 6gretim, egitimde bir kavram olarak sosyal adalet ve sosyal adalet odakli

matematik 6gretimi olmustur.

Tasarim Deneyinin Analizi: Tasarim deneyinin analiz silireci, matematik 6gretmen
adaylar1 ve 0gretmen egitimcileriyle gerceklestirilen ihtiyag analizi gdriismelerinin
veri analiz siireci ile benzer siireclerden olusmustur. Ek olarak, tasarim deneyi
analizinde verilerin karsilastirilmasi da yapilmustir. Oncelikle ilk ve son goriismeler,
derslerin videolar1 ve siiftaki grup tartismalariin ses kayitlar1 yaziya dokiilmiis ve
Ogretmen adaylarinin sosyal adalet odakli matematik dersi planlar1 incelenmistir.
Daha sonra arastirmaci verileri kodlamis, bu kodlardan alt temalar ve daha sonra alt
temalardan, temalar olusturmustur. Buna ek olarak, 6gretmen adaylarinin tasarim
deneyi Oncesi ve sonrasi anlayislarini karsilagtirmak icin siirekli karsilagtirmali analiz
yapitlmistir. Farkli ya da ayni veri setlerinin karsilagtirllmasi stirekli karsilagtirma
yontemidir (Merriam, 2015). Arastirmaci veri setlerini karsilastirirken temel olarak
matematik O6gretmen adaylarinin  sosyal adalet odakli matematik Ggretimi
anlayislarma odaklanmstir. Ilk ve son goriismelerden ve matematik &gretmen

adaylarinin yansitma kagitlarindan elde edilen verilerle bir karsilastirma yapilmistir.
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Arastirmaci, kodlama siirecini gozden gegirmek ve tartismak igin siipervizor ile is
birligi yapmis ve alt temalar1 ve temalar1 belirlemistir. Bu tartismanin ardindan,
belirli temalar yeniden diizenlenmis ve ortak bir karar verme siireciyle son haline

getirilmistir.

Matematik 6gretmen adaylarinin sosyal adalet odakli matematik 6gretimi anlayiginin
tasarim deneyi boyunca nasil gelistigini incelerken, sosyal adalet odakli matematik
ogretimi anlayisinda 6nemli bir degisiklik gosteren bir vaka olarak katilimcilardan
Mira se¢ilmistir. Mira secilirken sinif ve grup calismalarinin tiim transkriptleri, sinif
ici caligmalar, yansitma kagitlar1 ve saha notlar1 incelenmistir. Mira'nin sosyal adalet
odaklt matematik 6gretimi anlayisindaki ve 6gretime bakis acisindaki degisimin yani
sira siif tartismalarina ve grup ¢aligmalarina aktif katilimi se¢ilme nedenlerindendir.
Ornegin, ilk goriismede Mira, sosyal adalet odakli matematik 6gretimi kavramiyla
daha Once karsilasmadigini belirtmistir. Bu nedenle fikirleri tahminlerine
dayaniyordu. ilk gériismede, fikirleri matematik egitiminde firsat esitliginden
bireysel farkliliklar1 onemsemeye veya oOgretmenlerin tutumlar1 yoluyla sosyal
adaletin saglanmasma kadar uzanmaktadir. Ancak, son miilakatta fikirleri daha
odakliydi ve sosyal adalet odakli matematik 6gretimini bir tasla iki kus vurmak,
matematik 6grenme ¢iktilarin1 ve sosyal adalet bilincini ayni1 anda §gretmek olarak
tanimlamistir. Mira ile ilgili tiim veriler analiz edilmis ve diisiincelerindeki degisime
neden olan olaylar tespit edilmistir. Bu sayede sosyal adalet odakli matematik

Ogretimi anlayisinin nasil gelistigi incelenmistir.

Bulgular

Bu calismada, bulgular iki ana kisimda anlatilmaktadir. Ogretmen adaylar1 ve
Ogretmen egitimcilerinin bakis agisindan sosyal adalet odakli matematik 6gretimine
iligkin ihtiya¢ analizi sonuglar1 ve tasarim deneyinin sonuglari ayr1 bolimlerde

sunulmustur.

Inhtiya¢ Analizi Bulgulart
Ogretmen adaylarmin sosyal adalet odakli matematik 6gretimine iliskin ihtiyaglarini

belirlemek amaciyla Ogretmen adaylart ve Ogretmen egitimcileri ile yar
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yapilandirilmis ~ gériismeler yapilmustir. Ihtiyag analizi  bulgulari, 6gretmen
adaylarinin lisans derslerinde sosyal adalet kavramina asina olmadiklarini ortaya
koymustur. Ayrica, ilkdgretim matematik 6gretmen adaylar lisans miifredatlarinda
herhangi bir derste sosyal adalet odakli matematik 6gretimi ile karsilasmamigslardir
ve soruldugunda sosyal adalet ile matematik Ggretimini iliskilendirememislerdir.
Ogretmen adaylari, sosyal adalet odakli matematik &gretimine ydnelik bir
uygulamaya katilmak istediklerini ve uygulamanin grup ¢alismasi igermesini tercih
ettiklerini ¢linkii grup c¢aligmasi sirasinda akranlarindan &grenebileceklerini, farkli
bakis acilar1  kazanabileceklerini ve beyin firtinas1 ile yeni fikirler
gelistirebileceklerini  belirtmislerdir. Ayrica, Ogretmen adaylar1 ve Ogretmen
egitimcileri ile yapilan ihtiya¢ analizi sonuglarina gore, 6gretmen adaylarinin
ogretmen egitimi miifredatinda sosyal adalet kavramina asina olmadiklar
goriilmiistiir. Bu nedenle, sosyal adalet odakli matematik 6gretimi miidahalesinin
icerigine sosyal adalet odakli 6gretimin dahil edilmesine ve 6grenme etkinliklerinin

sosyal yapilandirmaciliga dayali olarak planlanmasina karar verilmistir.

Tasarum Deneyinin Sonuclar

Sosyal adalet odakli matematik Ogretimi miidahalesinden Once yapilan ilk
goriismelerde, 6gretmen adaylarinin tamami sosyal adalet odakli matematik 6gretimi
kavramina yabanci olduklarini ifade etmislerdir. Bu nedenle, sosyal adalet odakli
matematik Ogretimi hakkindaki goriisleri oncelikle tahminlerine dayanmaktadir.
Ogretmen adaylarmin ¢ogu, bu kavramin matematik egitiminde firsat esitligi ile ilgili
oldugunu diisiinmekte ve bazilar1 sosyal adalet konularmin problem baglamlarina
entegre edilebileceginden bahsetmektedir. Bulgulara gore, baslangigta, 6gretmen
adaylar1 sosyal adalet odakli matematik 6gretimi hakkinda sinirlt ve ¢ok kapsamli
olmayan bir anlayisa sahiptir. Ayrica, sinifta pratik olarak uygulanmasina iliskin
detayli bilgiye sahip degillerdir. Ancak son goriigmelerde, sosyal adalet odakli
matematik 6gretimi kavramini, sosyal adalet konularinin matematik derslerine nasil
entegre edilecegi bilgisi ile tanimladiklar1 goriilmiistiir. Ayrica, sosyal adalet odakl
matematik 6gretimi miidahalede ele alinan diinyayr matematikle okuma ve diinyay1

matematikle yazma kavramlariyla ilgili olarak da tanimlamislardir.
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IIk goriismelerde dgretmen adaylarina matematik dgretiminin dgrencilerin sosyal
adalet konular ile ilgili farkindaligini (diinyayr matematikle okuma) nasil
artirabilecegi sorulmus; 6gretmen adaylar1 sosyal adalet ile matematik Ogretimi
arasinda bir baglanti kuramadiklarini ifade etmis, bir 6grenci ise bunun ancak
ogretmenlerin tutumlartyla olabilecegini sOylemistir. Ancak, son gorlismelerde ve
yansitma kagitlarinda, tiim 6gretmen adaylar1 diinyay1r matematikle okuma kavramini
matematik yoluyla farkindalik yaratmak olarak agiklamis; bazilar1 da bu kavrami
matematikle empati kurmak ve matematik yoluyla farkliliklar1 tanimak olarak dile

getirmistir.

[k goriismelerde, 6gretmen adaylarina diinyayr matematikle okuma kavramu ile ilgili
sorulan matematik 6gretimi yoluyla dgrencilerin sosyal adalet konularinda harekete
gecip gecemeyeceklerine iliskin soruya bazi Ogretmen adaylart bunun nasil
olabilecegi konusunda bir fikirleri olmadigini, belki 6grencilerin problemlerdeki alt
mesaj1 i¢sellestirerek harekete gecebileceklerini sdylerken, bazilar1 da &grencilerin
ancak yetiskin olduklarinda harekete gegebileceklerini vurgulamislardir. Son
goriigmelerde, 6gretmen adaylar1 oncelikle diinyayr matematikle okuma kavramini
matematik yoluyla eyleme ge¢gme olarak tanimlamiglar ve ardindan diinyay:
matematikle okuma anlaminda neler yapilabilecegini  farkli  yollarla
belirleyebilmislerdir. Ilk goriismelerde 6grencilerin ancak yetiskin olduklarinda
degisim yaratabileceklerini vurgulayan ogretmen adaylart son goriismelerde fikir
degistirerek Ogrencilerin kendi hayatlarinda ya da baskalarinin hayatlarinda da

degisim yaratabileceklerini belirtmislerdir.

Ogretmen adaylar1 ayrica sosyal adalet odakli matematik dersleri uygulama ile ilgili
bazi faydalar1 ve endiselerini dile getirmislerdir. Son goriismelerde, belirttikleri
faydalar ve endiselere iligkin goriislerinde de bir gelisme oldugu goriilmektedir. Son
olarak, oOgretmenlerin rollerine iligkin ilk goriismede sosyal adalete vurgu
yapilmazken, miidahaleye katildiktan sonra, 6gretmen adaylar1 yansitma kagitlarinda
ogretmenin rolleri olarak hem sosyal adalet konusunda farkindalik yaratma hem de
Ogrencileri sosyal adalet konularinda harekete gegmeleri icin giiclendirme

konusundaki goriislerini dile getirmislerdir.
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Sosyal adalet odakli matematik 6gretimi miidahalesinin énemli bir ¢iktis1 olarak,
ogretmen adaylar1 ders planlar1 gelistirdiler. Gelistirdikleri ders planlar1 diinyay1
matematikle okuma ve diinyayr matematikle yazma boyutlarina sahiptir. Ders
planlari, aldiklar1 bilgileri uygulamaya koymalarma oOrnek olarak gdsterilebilir.
Oncelikle, verilen sablona gore sinifta grup olarak ders planlar1 hazirlamislardir.
Grup olarak hazirladiklar1 sosyal adalet odakli matematik ders planlarinda,
matematik konular1 veri analizi, oran, orant1 ve yiizde olmustur. Bu hazirladiklar ilk
planlarda, farklt matematik konularin1 sosyal adalet konular ile iligkilendirmediler.
Bireysel hazirladiklar1 ders planlarinda ise basit olaylarin olasiligi, birinci dereceden
denklemler, en kiiciik ortak kat, en biiyiik ortak bolen gibi bir¢cok farkli matematik
konusunu sosyal adalet konulari ile iliskilendirdikleri goriilmiistiir. Sonug olarak,
sosyal yapilandirmaciliga uygun olarak gelistirilen miidahalenin 6gretmen
adaylarimin sosyal adalet odakli matematik Ogretimi anlayislarini ve ders plani
hazirlama becerilerini gelistirdigi goriilmektedir. Bu anlamda, sosyal adalet odakli
matematik 6gretimi miidahalesinde kullanilan etkinlikler ve tartismalar 0gretmen

adaylarinin bu konudaki anlayiglarin etkilemistir.

Tartisma

Bu kisimda, 6gretmen adaylarinin sosyal adalet odakli matematik 6gretimine iliskin
ihtiyaglarinin ve tasarim deneyinin sonuglar1 tartigilmistir. Ayrica, c¢alismadan
yapilabilecek ¢ikarimlar ve daha sonraki arastirmalar i¢in Oneriler de bu boliimde

aciklanmistir.

Sosyal Adalet Odakli Matematik Ogretimi Ihtivaclarina Iliskin Bulgularin

Tartisiimast

Jong ve Jackson (2016) ilkdgretim Ogretmen adaylarmin sosyal adalet odakli
matematik Ogretimi anlayislarini incelemis; ¢aligmada ortaya c¢ikan en yaygin
temalar sosyal adalet odaklt matematik 6gretimi hakkinda bilgi sahibi olmama ve
bunu bir firsat ya da egitime erisim olarak tanimlama olmustur. Aslinda, bu
caligmanin ihtiyag analizi sonuglar1 da bu bulgularla tutarlidir. Yapilan ihtiya¢ analizi

caligmasinda, Ogretmen adaylar1 sosyal adalet odakli 6gretimi herkes i¢in firsat
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esitligi olarak tanimlamiglardir ve sosyal adalet odakli matematik Ogretimi
konusunda bilgi eksiklikleri bulundugu goriilmektedir. Bu baglamda, 6gretmen
adaylarimin sosyal adalet odakli matematik 6gretimi konusunda daha derin bir

anlayisa sahip olmalarina ihtiya¢ oldugu sonucuna varilabilir.

Ogretmen egitimcileri ile yapilan ihtiyag analizi gériismelerinin sonuglarma gére,
ogretmen egitimcileri derslerinde sosyal adalet odakli matematik 6gretimini ele
almamaktadir. McLeman ve Piert'in (2013) de belirttigi gibi, 6gretmen adaylarini bu
ozel yaklasim i¢in yeterince donatmak i¢in 6gretmen egitimcilerinin kendi 6gretim
uygulamalar iizerine elestirel bir 6z-yansitma yapmalarina da ihtiyag¢ vardir. Cilinkii
matematik dgretiminde degisimi baslatacak olanlar 6gretmen egitimcilerdir. Ayrica,
Harrison (2015) da 6gretmen egitimi programlarinin sosyal adalet odakli dgretime

uygun olarak hazirlanmasinin gerekliligini vurgulamigtir.

Tasarim Deneyi Bulgularinin Tartigilmasi

Register ve arkadaslar1 (2020) calismalarinda Ogretmen adaylarina sosyal adalet
odakli ders planlar1 hazirlatmislardir. Ogretmen adaylarmin matematik ve sosyal
adaleti biitlinlestiremedikleri, ders planlarinda ya matematige ya da sosyal adalet
konularina ayr1 ayr1 odaklandiklar1 goriilmiistiir. Bu ¢alismada da Leyla ve Selin'in
ders planlarinda bu konuda eksiklikler bulunmaktadir. Register ve arkadaslarinin
(2020) bulgularinin aksine, 6gretmen adaylarinin tamami ders planlarinda diinyay1
matematikle yazma boyutuna odaklanmistir. Ancak, Bartell'in (2013) bulgulariyla
tutarlt olarak, bazi 6gretmen adaylar1 sosyal adalet ve matematik igerigi arasinda
denge kurmakta zorlanmig; bazen baz1 ders planlarinda sosyal adalet daha baskin

olmustur.

Vargas ve Gutierrez (2018) matematik 0gretmen adaylar1 i¢in bir mesleki gelisim
programi gelistirmis ve ¢alismanin bulgular1 6gretmen adaylarinin mesleki gelisim
programina katildiktan sonra matematigi yeniden tanimladiklarini gdstermis, ayrica
ogretmen adaylar1 sosyal adalet odakli matematik 6gretimi sayesinde grencilerinin
toplumun elestirel katilimcilar1 olabilecegini vurgulamislardir ki bu da bu

caligmadaki diinyay1 matematikle yazmak kavrami ile uyumludur.
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Sosyal adalet odaklt matematik 6gretimi iizerine bir diger mesleki gelisim programi
Cahill ve Bostic (2021) tarafindan gelistirilmistir. Mesleki gelisim oturumlarina
katilan katilimcilar, mesleki gelisimin amaclanan hedefiyle uyumlu olarak, sosyal
adalet odakli matematik 6gretimine iliskin daha olumlu inanglar sergilemistir. Benzer
sekilde, bu ¢aligmada da 6gretmen adaylar1 gelecekte sosyal adalet odaklt matematik
ders planlarin1 kullanacaklarmi belirtmis ve bu anlamda sosyal adalet odakli
matematik ders planlarinin uygulanmasina yonelik olumlu tutumlar sergilemislerdir.
Bu aragtirma, Gutiérrez'in (2009) Onerdigi gibi, Ogretmen adaylarma esitlik
perspektifine dayanan bir faaliyete katilma sansi sunarak mevcut literatiirii

genisletmektedir.
Teori ve Uygulama icin Citkarimlar

Bu calismanin bulgular1 arastirmacilara ve Ogretmen egitimcilerine matematik
ogretmen adaylarmin sosyal adalet odakli matematik 6gretimi anlayislart ve bu
anlayislarin1 nasil gelistirdikleri hakkinda bilgi saglamaktadir. Bu c¢alismadan
faydalanacak arastirmacilar ve Ogretmen egitimcileri i¢in bazi ¢ikarimlar

sunulmustur.

Ihtiyag analizi galismasi bulgularina ve sosyal adalet odakli matematik &gretimi
miidahalesine katilan 6gretmen adaylariyla yapilan ilk gdriismelere gore, dgretmen
adaylarinin sosyal adalet odakli matematik 6gretimi hakkinda 6nceden higbir bilgisi
yoktu. Calismaya katildiktan sonra, sosyal yapilandirmacilia dayali olarak
gelistirilen etkinliklerin, tartismalarin ve gorevlerin Ogretmen adaylarinin bu
konudaki anlayisini gelistirdigi goriilmiistiir. Dolayisiyla, 6gretmen egitimcileri bu
miidahalede gelistirilen etkinlikleri derslerine entegre edebilir ve Ogretmen
adaylarinin sosyal adalet odakli matematik 6gretimi anlayislarini gelistirebilirler. Bu
sekilde, gelecegin Ogretmenlerinin sosyal adalet odakli matematik O6gretimini
smiflarinda uygulamalarinin  Oniinii acabilirler. Ayrica, 6gretmen egitimcileri,
ogretmen adaylarini farkli alanlarda egitmek i¢in ¢alismanin 6grenme teorisi olan

sosyal yapilandirmaciliktan faydalanabilirler.

Ogretmen adaylarmin sosyal adalet odakli matematik &gretimi anlayislarinin

gelismesinden en ¢ok etkilenecek olan kisiler, onlarin gelecekteki Ogrencileridir.
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Ogretmen adaylarmin anlayislarindaki bu gelismeyle, gelecekteki 6grencileri sosyal
adalet konularmmin daha fazla farkina varacak ve bu konularla ilgili harekete
gegebilecek, bu ilgi cekici ve gergek hayattan konular matematige dahil edildikge
matematige olan ilgileri de artacaktir. Bu nedenle, 6gretmen adaylarinin sosyal adalet
odaklt matematik O6gretimi anlayisini gelistirmek Onemlidir. Ayrica, gelistirilen
miidahale 6gretmenlere hizmet i¢i egitim olarak uygulanabilir ve sosyal adalet odakli

matematik 6gretimi anlayislar1 gelistirilebilir.

Sonraki Arastirmalar icin Oneriler

Bu ¢alismada oncelikle I¢ Anadolu Bélgesi'ndeki bir devlet iiniversitesinde 6grenim
goren matematik 6gretmeni adaylarinin sosyal adalet odakli matematik 6gretimine
iligkin ihtiyaclar1 belirlenmistir. Daha sonra, ortaya ¢ikan ihtiyaglar dogrultusunda
bir miidahale gelistirilmistir. Ogretmen adaylar1 ve dgretmen egitimcileri ile yapilan
ihtiya¢ analizi gorligmeleri, 6gretmen adaylarmin sosyal adalet odakli matematik
ogretimi  konusundaki ihtiyaclarin1 ortaya koymustur. Bu anlamda, farkli
iiniversitelerde daha fazla ihtiya¢ analizi caligmasi yapilabilir. Buna ek olarak,
ogretmenlerin bu konudaki ihtiyaglarinin belirlenmesi de onemlidir. Bu anlamda
ogretmenlerle de sosyal adalet odakli matematik 6gretimi konusunda ihtiyac analizi

caligmalar1 yapilabilir.

Bu ¢aligmanin sonuglarina gore, sosyal yapilandirmacilik temelli sosyal adalet odakli
matematik Ogretimi miidahalesinin 6gretmen adaylarimin sosyal adalet odakli
matematik Ogretimi anlayiglarin1 ve ders plani hazirlama becerilerini gelistirdigi
goriilmiistiir. Bu sonuglar miidahalenin uygulandigi baglam igin gegerlidir. Bu
miidahaleyi benzer sekilde uygulayan ve bunun matematik 6gretmen adaylarinin
anlayiglar1 {izerindeki etkisini analiz eden daha ileri calismalar yapilabilir. Bu
caligmadaki, 6gretmen adaylar1 3. ve 4. sif 6grencileri oldugundan, bu miidahale
ogretmenlik uygulamasi dersi ile koordine edilebilir ve O0gretmen adaylar1 ders
planlarint kendi okullarinda uygulayabilirler. Bir bagka oneri olarak, sosyal adalet
odaklt matematik 6gretimi miidahalesine katilanlarla takip ¢aligmalar1 yapilarak
miidahalenin 6gretimleri iizerindeki olasi etkisi arastirilabilir. Buna ek olarak, sosyal

adalet odakli matematik Ogretimi miidahalesi Ogretmenlere de uygulanabilir.
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Miidahalenin 6gretmenler iizerindeki etkisini ortaya g¢ikarmak icin Ogretmenlerle

daha ileri ¢aligmalar yapilabilir.
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