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ABSTRACT

EXAMINATION OF CORE VALUES IN THE MIDDLE AND HIGH
SCHOOL MATHEMATICS TEXTBOOKS

Aydin Malkog, Seyma
Master of Science, Mathematics Education in Mathematics and Science Education
Supervisor : Assoc. Prof. Dr. Biilent Cetinkaya

September 2023, 105 pages

The aim of this study was to examine the depth of ten core values (justice,
friendship, honesty, self-control, patience, respect, love, responsibility, patriotism,
and helpfulness) in middle and high school mathematics textbooks. The data
sources were 5th-12th grade mathematics textbooks published by the Ministry of
National Education in 2022. In the study, the case study was used as a qualitative
research method. The method of document analysis was used to analyze data. The
results of the study showed that the percentages of content containing core values
in the 5th-8th grade mathematics textbooks were 12.22%, 8.43%, 6.45%, and
4.95%, respectively. The most mentioned value was patriotism, and the least
mentioned value was honesty. The most addressed value was in “Numbers and
Operations”, and the least in “Probability” and “Algebra” learning areas. The most
value was included in the Explore section and the least in the End-of-the-chapter
guestions section. The values were mostly at the Oth level, and there was no value
at the 5th level. The percentages of content containing core values in the 9th-12th
grade mathematics textbooks were 4.71%, 3.75%, 3.69%, and 1.64%, respectively.

The most mentioned value was patriotism, and the least mentioned value was



patience. The most addressed value was in “Numbers and Algebra”, and the least in
“Data, Counting and Probability” learning areas. The most value was included in
the Explore section and the least in the Launch section. The values were mostly at

the Oth level, and there was no value at the 5th level.

Keywords: Core Values, Values Education, Mathematics Textbook, Mathematics

Curriculum
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0z

ORTAOKUL VE LiSE MATEMATIK DERS KiTAPLARINDA KOK
DEGERLERIN iNCELENMESI

Aydin Malkog, Seyma
Yiksek Lisans, Matematik Egitimi, Matematik ve Fen Bilimleri Egitimi
Tez Yoneticisi: Dog. Dr. Biilent Cetinkaya

Eyliil 2023, 105 sayfa

Bu ¢aligmanin amaci, ortaokul ve lise matematik ders kitaplarinda yer alan on kok
degerin (adalet, sabir, vatanseverlik, dostluk, saygi, yardimseverlik, diiriistliik,
sevgi, sorumluluk ve Ozdenetim) derinlemesine incelemesidir. Calismanin veri
kaynaklarini, Milli Egitim Bakanlhigi’nin 2022 yilinda yaymladigi 5-12. smif
seviyelerindeki ortaokul ve lise matematik ders kitaplar1 olusturmaktadir. Nitel
arastirma desenlerinden durum c¢alisma kullanilmistir. Verileri analiz etmek igin
dokiiman inceleme yontemi kullanilmistir. Ortaokul matematik ders kitaplarinin
sirastyla %12,22, %8,43, %6,45 ve %4,95 oranlarinda kok degerleri icerdigi
saptanmustir. Ortaokul kitaplarinda en ¢ok vatanseverlik, en az diiriistliik degerine
yer verildigi tespit edilmistir. En fazla degere “Sayilar ve Islemler”, en az degere
“Olasilik” ve “Cebir” 6grenme alanlarinda yer verildigi belirlenmistir. Ortaokul
kitaplarinda degerlere en fazla Kesfet boliimiinde, en az Unite sonu sorular
boliimiinde yer verildigi saptanmistir. Ortaokul matematik ders kitaplarinda
degerlerin en fazla seviye 0 diizeyinde bahsedildigi ve seviye 5 diizeyinde 6rnek
bulunmadig: belirlenmistir. Lise matematik ders kitaplarimin sirasiyla %4,71,
%3,75, %3,69 ve %]1,64 oranlarinda kok degerleri icerdigi saptanmistir. Lise

kitaplarinda en c¢ok vatanseverlik, en az sabir degerine yer verildigi tespit

vii



edilmigtir. En fazla degere “Sayilar ve Cebir”, en az degere “Veri, Sayma ve
Olasilik” 6grenme alanlarinda yer verildigi belirlenmistir. Lise kitaplarinda
degerlere en fazla Kesfet boliimiinde, en az Girig boliimiinde yer verildigi
saptanmistir. Lise matematik ders kitaplarinda degerlerin en fazla seviye 0

diizeyinde bahsedildigi ve seviye 5 diizeyinde 6rnek bulunmadigi belirlenmistir.

Anahtar Kelimeler: Kok Degerler, Degerler Egitimi, Matematik Ders Kitabi,

Matematik Dersi Ogretim Programi
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CHAPTER 1

INTRODUCTION

Values are the set of standards that shape and direct the behaviors of individuals
and their life philosophies and shape their goals, ideals, and thinking styles
throughout their lives (Egin et al., 2023). Akc¢ay and Tunagiir (2017) identified
values as the criteria that tell us what is right and wrong in determining our goals
and behaviors or shared abstract ideas about what we socially desire. According to
Seah (2008), the identification, development, evaluation, and enforcement of
values in an individual’s value system does not only contain a cognitive or
affective dimension; the sociocultural environment in which the individual lives is
also effective in how values are internalized and how they act. Values are
considered a bridge that can connect the relationship between society and the
individuals living there. A mutual transfer exists between society and individuals
(Alicy, 2019). According to Yilmaz and Kiran (2023), each individual is affected by
society’s values and creates their own value judgments by adopting what suits

them.

In today’s age, crucial developments and changes have occurred in many fields,
particularly in science and technology. While these developments and changes
provide positive results, such as raising the living standards of societies, they can
also create negative results. One of the most important negative results is the
degeneration of social values and even the danger of extinction (Yaman, 2016). For
example, with the increase in the usage of social media, people’s sharing of every
action they do in such environments causes people to think only of themselves, to
become selfish, and to decrease feelings such as helping each other, respect, and

empathy (Deniz, 2018). When values disappear in a society, it is obvious that the



peaceful environment and social relationships of the people in the society will be
damaged. Arslanoglu (2005) stated that society must protect its values to preserve
and sustain its existence; otherwise, national identities may be lost along with
values. Therefore, societies want to satisfy the continuity of their culture by
stopping the degeneration of values, preserving their value systems, which are an
important component of their culture, and transferring their values to new

generations (Koksal, 2021).

According to Ozel (2015), values education is needed to raise individuals with
social values, protect them, and transfer them to the new generation. Topkaya
(2016) defines values education as, directly or indirectly, instilling the skills that
individuals need to improve their understanding of values and help them survive
under the rules of their society. Values education starts with family and continues
with school (Bishop et al., 2006). Each individual who starts school life may come
with different values since the individual learns values from family, peers, media,
and playgroups at an early age (Halstead & Taylor, 2000). A systematic education
is necessary for individuals from different families and cultures to have society's
common values (Akc¢ay & Tunagiir, 2017; Teker & Ellez, 2022). Atweh and Seah
(2007) defined education as “the primary institution where the young are entrusted

for their socialization, is one that is intrinsically laden with values” (p.1).

Studies conducted in recent years show that schools have a more effective role in
values education because they are places where more efforts are made on the
previous achievements of the individual and new ones are built and where the
necessary confidence and self-efficacy for values are provided (Cummings, 2009).
Schools are believed to shape the values, habits and social behaviors of the new
generation, and provide students opportunities to make good choices in undesirable
situations brought by the time and context they are in (Meydan, 2014). According
to Meydan (2014), Berkowitz and Bier examined the results of various values
education programs implemented between 1997 and 2003 and concluded that
thanks to these programs, violence between students, risky behaviors, and

substance use decreased, and schools became safer places. This means that values



education has a role in changing and transforming people's behavior. In addition,
according to the theorists of critical theory, teachers not only affect the changes in
themselves, they also affect the changes in the students, and they can also affect the
changes in society as a natural result (Demirtas & Ozer, 2015). From the critical
theory perspective, educators are seen as part of society, not separate from social
influences (Demirtas & Ozer, 2015). Furthermore, Carleheden (2006) stated that,
from the perspective of Habermasian, one of the representatives of critical theory,

the political history of societies causes that taught values to change historically.

Mathematics, one of the most important subjects taught in schools, helps people
discover their talents and makes their lives meaningful (Giiney et al., 2016). In
mathematics teaching, cognitive field teaching is seen as more prominent than
affective field teaching. In studies on the affective field teaching of mathematics,
dimensions of attitudes, beliefs, and motivation towards mathematics are generally
considered, and values teaching are neglected (Seah & Bishop, 2000). The most
important reason for the mentioned situation is the belief that mathematics is
considered a field that does not contain values (Dede, 2007). Clarkson and others
(1999) stated that besides students, teachers, parents, and others in society think
that social values are not included in mathematics. However, mathematics also
contains values (Bishop, 1999), which are the most critical element in improving

the quality of mathematics learning and teaching (Seah, 2002).

According to Yazic1 (2006), it is important to prepare a curriculum so that students
can acquire the values targeted in the vision of educational documents. In Tiirkiye,
one of the ultimate goals of the mathematics curriculum is to provide students with
knowledge and skills integrated with national and sentimental values (MoNE,
2018a). Students can gain values directly or indirectly through teaching programs
(Akbas, 2008). Values and values education were mentioned for the first time in
2017 in mathematics with the title of “Values Education in the Curriculum,” and
values were listed as justice and sharing, respect, patience, flexibility, equality,
thriftless, freedom, aesthetics, responsibility, and scientificity (MoNE, 2017a).

With the revisions in the curriculum in 2018, justice, patience, patriotism,



friendship, respect, helpfulness, honesty, love, self-control, and responsibility were
expressed as ten core values under the title of “Our Values” in the middle and high

school mathematics curriculum in 2018 (MoNE, 2018a, 2018b).

Textbooks are one of the most important materials used in fulfilling the objectives
of the curriculum (Sahin & Basgiil, 2018), so they are considered an important tool
when teaching values to students (Sanchez, 1998). Dokme and Tunger (2019)
indicated that textbooks should be prepared in accordance with the level of the
students, including the values and behaviors that are desired to be acquired by
students. While authors of the textbooks prepare the contents, MONE (2022) stated

that some of the statements given below should be taken into account (p.18):

1. While creating the content, compliance with the core values should be
considered, and items that would conflict with the values should not be

included.

2. While the values are stated in the content, they should be prepared in
relation to the curriculum of the course and given in relation to the sub-
learning areas, skills, objectives, and explanations of the curriculum at the
relevant grade level.

3. In the content, the core values should be considered alone and with the

associated sub-values and other core values.

4. Values in the content should be handled in a way that students can make
sense of, considering the developmental characteristics of the grade and age

level.

As it can be understood from the items mentioned earlier, the content should reflect
the core values in accordance with the national and sentimental values included in
the curriculum (MoNE, 2022). Therefore, values can be placed in the mathematics
that students encounter in daily life by bringing together values education with the

objectives of the mathematics curriculum (Yiicedag, 2010). In this way, Egin et al.



(2023) explained that, instead of giving values education directly, values can be
gained by considering daily life events and numerical operations together.

An extensive examination of literature showed that the most of research studies
related to values education are conducted in the fields of Tiirkiye, life science and
social science (Canbulat et al., 2022; Dilek, 2017; Dilekei, 2022; Dékme & Tunger,
2019; Ersoy & Sahin, 2012; Kaliyeva, 2015; Koksal et al., 2022; Ozel, 2015; Sen,
2007; Tarake1 & Kalenderoglu, 2022; Toraman & Memisoglu, 2022; Yalgin,
2023). It is observed that the research studies that examined core values in
mathematics textbooks (Cetin et al., 2021; Horzum & Yildiz, 2023; Karaca &
Uzunkol, 2019; Kilcan, 2020; Kéksal, 2021; Mutlubas, 2021; Ozkaya & Duru,
2020; Saymn et al., 2019; Teker & Ellez, 2022; Yildiz, 2019) are less than the
studies on the social field textbooks. Also, among the studies mentioned above in
mathematics, only a few focus on mathematics textbooks at the high school level. |
did not encounter research examining the levels of core values in mathematics
textbooks in detail. Therefore, this study aims to investigate the depth of the core
values in each grade level of middle and high school mathematics textbooks of
MoNE publications in the 2022-2023 academic year in Tirkiye. It is important to
examine mathematics textbooks in terms of values education, and the study's
results would offer some suggestions that can guide the revision and improvement
of mathematics textbooks. Thus, this study would contribute to the efforts of
mathematics teachers, textbook authors, and curriculum developers in integrating

values in teaching mathematics education.

1.1  Purpose of the Study

The primary purpose of this study is to investigate how the ten core values (i.e.,
justice, patience, patriotism, friendship, respect, helpfulness, honesty, love, self-
control, and responsibility emphasized in the renewed mathematics curriculum in
2018) are addressed in each grade level of middle and high school mathematics

textbooks published by MoNE publications in 2022-2023 academic year. More



specifically, the first goal of the current study is to investigate the frequencies of

each of the ten core values included in middle and high school mathematics

textbooks, the related sections, and the learning areas of the textbooks where these

values are touched on. The second goal of the current study is to investigate the

extent to which core values are included in middle and high school mathematics

textbooks to understand “the depth of the values under consideration”.

1.2 Research Questions of the Study

The research questions of this study are given below:

1.

How is each core value (i.e., justice, friendship, honesty, self-
control, patience, respect, love, responsibility, patriotism and
helpfulness), emphasized in the revised mathematics curriculum,
reflected in the middle school and high school mathematics
textbooks published by the MoNE in the 2022-2023 academic year?
How often is each core value included in middle and high school
mathematics textbooks?

How often is each core value included in the learning areas of
middle and high school mathematics textbooks?

How often is each core value included in the different sections
(launch, explore, exercises/assessment, and end of the chapter
questions) of middle and high school mathematics textbooks?

At what levels are the depth of the core values included in middle
school and high school mathematics textbooks?

What are the differences and similarities of core values emphasized
in the mathematics curriculum in the middle and high school

mathematics textbooks of the MoNE publications?



1.3 Significance of the Study

Values education is a dynamic process that starts with family, continues with
school, and lasts throughout life (Sayin et al., 2019). The values education given in
schools aims to educate students as individuals who can adapt to social life, form a
balanced and healthy personality, and be good citizens. For this purpose,
curriculum documents emphasize the attainment of certain values that society and
culture should have (ACARA, 2013; MoNE, 2017a; Ministry of Education
Malaysia, 2012). All of the lessons that students encounter at school contain some
values (Durmus, 2004). Although values education is not given enough importance
in mathematics education, values can also occur in mathematics (Dede, 2007,
p.13). Mathematics also contains values within itself, and the acquisition of values
has an important place in mathematics education (Bishop, 2008; Dede, 2007). The
renewed Tirkiye Elementary and Middle School Mathematics Curriculum (MoNE,
2018a, 2018b) includes core values under a separate section, showing the
importance given to the values education in the curriculum. Mathematics textbooks
are a general tool used to gain core values. Since these textbooks to be used in
schools are prepared according to the curriculum's vision, mission, and goals, the
textbooks must encompass the core values emphasized in these sections of the
curriculum. One of the purposes of textbooks is to transfer culture to the new
generation (Ersoy & Sahin, 2012). This purpose shows why textbooks have an
essential place in values education. Moreover, since textbooks are delivered to
people from all segments of society, regardless of social differences, it can be

accepted that their impact and contribution to society in general will be significant.

Based on the literature, it is striking that there is a limited number of studies
dealing with the research of core values in middle and high school mathematics
textbooks (Kilcan, 2020; Koksal, 2021; Mutlubas, 2021; Ozkaya & Duru, 2020;
Sayin et al., 2019; Teker & Ellez, 2022; Yildiz, 2019). These studies focused on
and documented the frequencies of core values included in middle and high school

mathematics textbooks, the related sections and learning areas where these values



were discussed, and the distribution of values according to grade levels. These
studies did not report the quality of integrating these core values into textbooks. In
a recent study, Cetin et al. (2021) investigated to what extent the core values listed
in the curriculum were contained in two ninth-grade textbooks at the high school
level. In this study, the levels of inclusion of core values are grouped under three
categories: low, medium, and high. The study concluded that the quality of
inclusion of core values in the 9th-grade mathematics textbooks was low.

A comprehensive review of the research studies indicated that no study has dealt
with the quality of incorporating the core values in middle school mathematics
textbooks and 10th-12th grade mathematics textbooks. Therefore, the present study
aims to investigate the depth of core values, which are emphasized in the renewed
curriculum in 2018, included in eight mathematics textbooks at the middle school
and high school levels. This study is important as it aims to examine mathematics
textbooks in terms of values education, and it would propose some suggestions that
can guide the revisions and refinements of the textbooks. The contribution of this
study to the revisions of textbooks can be considered important in conveying the
culture of the society to the new generations. In this respect, it is thought that it
would give a perspective to mathematics teachers, textbook authors, and experts
who develop curricula. It will help experts prepare a book on how values education
and our core values are associated with mathematics. The research is important
because it will contribute to the preparation of conscious publications by including
multi-purpose mathematics problems that include important values and critical

mathematical ideas.

1.4 Definition of the Important Terms

The definitions of the important terms involved in the research are given by making

use of the literature:



Justice: Justice is defined as the state of harmony between the rights of one person
and the rights of others, the state of complying with the right and law, and the state
of establishing a fair balance between different people (Cevizci, 1999). The

indicators of justice in this study are being fair, equal treatment, and sharing.

Friendship: TLA (2019) defined friendship as the state of being a friend and
behavior befitting a friend. The indicators of friendship in this study are altruism,
trust, understanding, solidarity, being faithful to, being loyal, and helping each

other.

Honesty: According to TLA (2019), honesty is defined as truthfulness, the
agreement of thought with reality, and the consistency of judgments and
propositions with the truth. The indicators of honesty in this study are being clear
and understandable, being truthful, ethical behavior, being reliable, and keep your

word.

Self-control: Controlling one’s own behavior and limiting oneself according to
one’s purpose is self-control (TLA, 2019). The indicators of self-control in this
study are controlling their behavior, taking responsibility for their behavior, self-

confidence, and apologizing when necessary.

Patience: TLA (2019) defined patience as waiting for bad and unhappy situations
like pain, poverty, and injustice to pass quietly and firmly. The indicators of
patience in this study are being determined, enduring, knowing how to wait, being

resilient, and being assiduous.

Respect: Respect is defined as making obeisance to a person and loving a person
according to that person’s status, age, and supremacy (TLA, 2019). The indicators
of respect in this study are being humble, treating others the way you would like to

be treated, and valuing other people’s personalities.

Love: Love has been defined as a feeling that leads a person to show interest and

loyalty towards someone (TLA, 2019). The indicators of love in this study are to



give importance to the family unit, make a sacrifice, be merciful to others (people,
animals etc.), trust, and express love appropriately.

Responsibility: Responsibility is defined as undertaking people’s own behavior or
the situations caused by events over which it is under its jurisdiction (TLA, 2019).
The indicators of responsibility in this study are to be responsible to yourself, your

environment, your country, and your family.

Patriotism: Patriotism is defined as loving the place of birth, home, village, and
country within the borders of an independent state (TLA, 2019). The indicators of
patriotism in this study are considered as being hardworking, solidarity,
compliance with rules and laws, caring about society and culture, and being

sensitive to historical and natural heritage.

Helpfulness: Helpfulness is defined as a feeling that increases the relationship
between individuals in society and strengthens the bond between individuals. The
value of helpfulness is classified as being altruistic and merciful, social
responsibility, collaboration, sharing, volunteering, and being generous (Aktepe,
2015). The indicators of helpfulness in this study are considered being generous,

altruistic, collaborating, merciful, hospitable, and sharing.

Value: Values form basic characteristics of people, and values are defined as the
power that allows us to cope with the problems we face in our daily lives (MoNE,
2018a).

Values Education: Values education is defined as lifelong education to transform

individuals’ values into behaviors by assimilating them into personalities (Yaman,

2012).

Value Fidelity: In this study, value fidelity refers to the conformity of a situation to
value accuracy. Also, it is defined as the fidelity of the value mentioned in the
content in reflecting the characteristics and meaning of the value according to the

definition of values in mathematics education.
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CHAPTER 2

LITERATURE REVIEW

In this chapter, the literature related to the focus of the study is reviewed. The
chapter begins with the conception of values. Next, the values education is
explained in detail under two different contexts, the Turkish mathematics curricula
and Turkish mathematics textbooks. Finally, the research studies that are relevant

to this study are summarized.

2.1  Conception of Value

The value is an abstract concept that makes its definition difficult (Kaliyeva, 2015).
In the related literature, there are different definitions of the word “value” (Bishop,
1996; Dede, 2007; MoNE, 2018a; Seah & Bishop, 2000; Swadener & Soedjadi,
1988; TLA, 2019). Seah and Bishop (2000) gave examples of using the concept
with different meanings such as “the value of an unknown in an equation, the value

of listening to a speech, and the (moral) value of an individual ” (p. 3).

In one of the definitions given in the field of social sciences, Dede (2007) defines
value in the most general sense as personal choices made by considering the
importance of a behavior or thought, or general aims adopted and followed by an
individual as a member of society (p. 12). Therefore, values reflect a preference or
an opinion about something and can be classified into two categories: aesthetic and
ethical. While aesthetic values are related to the concept of beauty, ethical values
are related to the concepts that are identified as good or bad. Ethical values are
concerned with good or bad behavior and they allow the formation of society by

forming integrity with education (Swadener & Soedjadi, 1988).
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Bishop (1996) defined value in mathematics learning and teaching as:

Values in mathematics education are the deep affective qualities which
education aims to foster through the school subject of mathematics. They
appear to survive longer in people’s memories than does conceptual and
procedural knowledge, which unless it is regularly used tends to fade (p.
19).

According to Seah and Bishop (2000), at the core of this definition is that the
formation of value systems in students has been influenced by educational

institutions and systems, relatively socio-cultural and political entities.

Value is defined in the online form of the dictionary created by the Turkish
Language Association (TLA, 2020) as an abstract measure that provides support to
people by establishing the importance of something, the equivalent of something,
worth. In the Tiirkiye Elementary and Middle School Mathematics Curriculum
(MoNE, 2018a, p.15), it is defined that values, which form basic characteristics of
people, are the power that allows us to cope with the problems we face in our daily
lives. Values are seen as one of the most important elements of improving the

quality of mathematics learning and teaching (Seah, 2002).

2.2 Values Education

Even though the values change with the development and change in life, those that
are generally adopted by society are transferred to the new generations (Altun,
2003). When values are internalized and accepted by individuals in society, they
are transferred to the next generation over time and their continuity is ensured
(Gudmunsdottir, 1990). Sahin and Basgiil (2018) stated that values are gained by
individuals through values education. Values education, which is carried out to
convey these values to individuals, starts in the family first, and school is also
included in the process (Bishop et al., 2006). Atweh and Seah (2007) explained that
schools should not be thought of only as places where values are passed down from
one generation to the next; schools should also be institutions where values are

discussed. Yaman (2012) expressed the values education as a lifelong education to
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transform individuals’ values into behaviors by assimilating them into their
personalities. MONE (2017a) stated that enabling students to develop a consistent,
healthy, and balanced personality in the school environment is an aim of values
education. Values contribute to the healthy and balanced development of students

because of its important role in shaping people’s attitudes and behaviors.
Slater (2002) defined the values education as:

This is a relatively new umbrella term for a range of common curriculum
experiences: spiritual, moral, social, and cultural education; personal and
social education; religious education; multicultural/antiracist education;
cross-curricular themes, especially citizenship, environment and health,
pastoral care; school ethos; extra-curricular activities; wider community
links; collective worship/assembly; the life of the school as a learning
community (p.44).

The definition given above is really important and emphasizes that the concept of
values education includes previous definitions and practices (Keskin, 2008).
Keskin also explained that values education is quite comprehensive and is not just
an activity included in the curriculum. In other words, the values education
association requires being supported by all circles and being carried out in a way
that covers all fields of activity (2008).

Akbag (2008) stated that values education discipline students by the determined
rules, contribute to their morals, and affect their characters positively both
implicitly and in a planned way with various methods and techniques. Mutlubas
and Sahin (2022) defined values education as a type of education that is needed to
bring individuals who have positive emotions, can make healthy decisions, and
exhibit healthy behaviors in society. According to Ozkaya and Duru (2020), values
education refers to the process of doing what needs to be done for people to learn
values at a basic level, to know the basic rules in their relations with each other,
and to provide students with the basic principles about values in schools. This
education aims to reveal the innate qualities of the individual and to ensure the
individual’s development of the personality (Mutlubas, 2021). Also, values

education aims to provide individuals with values such as justice, respect,
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responsibility, tolerance, and love and to establish a holistic relationship between
these values (Saymn et al., 2019).

2.2.1 Values Education in Turkish Elementary and Middle School
Mathematics Curriculum and Turkish High School Mathematics

Curriculum

The curriculum is a basic resource that guides the conduct of educational activities
to raise students mentally, physically, and emotionally in a healthy way (Cetin et
al., 2021). Values education in schools is realized through teaching programs
(Saym et al., 2019). For this reason, Yazici (2006) emphasized that it is of great
importance to prepare an effective teaching program to expose values to students.
Curriculums are prepared considering the needs of the era and society. The values
found in these programs are also shaped in line with the needs and requirements
mentioned above (Kilcan, 2020).

The Turkish Elementary and Middle School Mathematics Curriculums did not
promote the values explicitly in mathematics education until 2017. However, for
the first time, in the mathematics curriculum designed in 2017, the values were
addressed under a separate heading, and they were connected to the learning
objectives (Deniz, 2018). Values education began to take place in the programs in
2017 with the title of “Values Education in the Curriculum” and there were 10
values, namely justice and sharing, scientificity, flexibility, aesthetics, equality,
thriftless, freedom, patience, respect, and responsibility (MoNE, 2017a). In
addition, some examples of how these ten core values would be linked to
mathematical outcomes were documented in the curriculum. For example, the
mathematics curriculum stated that mathematical sharing and the sharing
relationship in social relations would be emphasized in fraction and division

concepts.
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In 2018, the middle and high school mathematics curriculum was updated, and
some revisions have been made regarding the values education in the curriculum.
With these revisions, a heading called “Our Values” was created in the curricula,
and ten core values (justice, patience, patriotism, friendship, respect, helpfulness,
honesty, love, self-control, and responsibility) were listed under this heading. At
the stage of gaining ten core values, MoNE stated that “values will come to life by
considering them both on their own, with the associated sub-values and with other
core values in the learning-teaching process”, and what was aimed for the

education of the core values has been revealed (2018a, 2018b).

Moreover, teachers who provide the teaching of mathematics objectives in the
school environment be aware of values education and besides, they should have
sufficient knowledge and skills about values education (MoNE, 2017a). Teachers
are a guide in the process of acquiring values, therefore they should be able to
present what is good and right as a model and through activities, as well as
teaching the objectives included in the curriculum. However, if the teacher does not
have core values to be applied in the teaching process and know how to teach these
values to students; the teacher may not be a good model for students and this may
cause the values existing in students to become atrophied or completely erased
(Yazici, 2006).

2.2.2 Mathematics Textbooks and Values Education

Curriculums come to life through learning and teaching activities organized at the
school (Sahin & Ersoy, 2012), and the textbooks are one of the important
educational tools in gaining students the values in the program (Cao et al., 2006;
Kilcan, 2020; Sayin et al., 2019; Sahin & Basgiil, 2018). The MoNE distributes
textbooks freely to all teachers and students at the beginning of the school year.
Thus, it is plausible to think that it is the most easily accessible tool that enables
teachers to transfer values to students in lessons (Horzum & Yildiz, 2023). In

Tiirkiye, at least two books, one from the MoNE and the other from private
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publications, are used as mathematics textbooks at each level of middle and high
school, prepared the textbook to be taught in schools by the MoNE Board of
Education. Textbooks are defined as “the works that are designed according to the
curriculum of the courses included in the weekly course schedules of the formal
and non-formal education institutions affiliated to the Ministry of National
Education and are found suitable to be taught” (MoNE, 2019).

It is reasonable to think that textbooks only helps determine the applied
mathematics curriculum in some countries because teacher’ opinions are more
dominant the using textbooks as an aid for the teacher. On the contrary, textbooks
are the main determinant of the curriculum, and it is considered as the part of
intended curriculum (Cao et al., 1999). Ersoy and Sahin (2012) emphasized that
textbooks are a significant component in learning and teaching mathematics, and
they are used not only to provide individuals with knowledge and skills but also to
transfer values to new generations. Textbooks, which are an important element in
the implementation of curricula, should be also sufficient in terms of values

education (Saymn et al., 2019).

2.3 Research about Values Education in Mathematics Textbooks

In this part, studies related to values in mathematics textbooks, the frequencies of
core values included in mathematics textbooks in the schools, the related sections
and learning areas of the book where these values were discussed, the distribution
of values according to grade levels will be presented as a review of the literature.

Sayn et al. (2019) investigated the 5th-grade mathematics textbooks in terms of the
values in the mathematics curriculum such as justice, patience, patriotism,
friendship, respect, helpfulness, honesty, love, self-control, and responsibility. In
the research study, a qualitative research method was adopted and data were
analyzed by document analysis. The researchers used the descriptive analysis

technique to analyze the data. The result of the study showed that responsibility,
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justice, self-control, and helpfulness values are the most mentioned values, and
friendship, love, honesty, patriotism, and respect values are the least mentioned
values. Sayin et al. (2019) observed that there is an irregularity in the distribution
of the values to units. However, this study was limited to one 5th-grade
mathematics textbook published by the MoNE. The researchers only investigated
the frequencies of the values in the textbooks according to their distribution in the
chapters. No data has been reported on which sections of the textbooks are

included in the values and to what extent these values are included.

Similarly, Mutlubas (2021) investigated the reflection of the core values in
mathematics textbooks. She used qualitative research methodology and analyzed
the data by document analysis. The data sources were one official and one private
publishing company 5th-grade mathematics textbooks which were selected by the
homogeneous sampling technique. Descriptive analysis was used in the data
analysis process, and she examined the elements in the mathematics textbooks like
text, visuals, exercises, and questions. According to the findings, both mathematics
textbooks included all core values, and patriotism and responsibility values were
the most frequently mentioned values while honesty was the least mentioned value.
In addition, frequencies of representation of core values in both textbooks were
found to be similar. Based on the findings, Mutlubas (2021) suggested the
necessity that teachers should take more responsibility for bringing the less-
mentioned values to the forefront, and the new editions of textbooks must include
more core values. This study was only limited to the 5th-grade level, and the
researcher only investigated the frequencies of the values in two 5th-grade
mathematics textbooks. Furthermore, the values were not examined in relation to

the chapters of the textbooks, learning areas, and sections in the textbooks.

Yildiz (2019) investigated the texts and images in middle school mathematics
textbooks for all grade levels in terms of values. The data were collected from
mathematics textbooks by examining values such as justice, self-control,
friendship, patriotism, respect, honesty, love, responsibility, patience, helpfulness,

scientificity, aesthetics, flexibility, sharing, equality, freedom, thriftlessness,
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rationalism, communication, and connection. The qualitative research study was
used and the data were analyzed by document analysis. According to the result of
the study, the value of patriotism is found to be the most frequently-used value in
the 5th-grade mathematics textbooks but there is no mention of mathematical
values. In 6th-grade mathematics textbooks, the most frequently mentioned value is
“connection”, one of the mathematics values. Honesty, responsibility, and
helpfulness were mostly taken part in the 7th grade mathematics textbooks while
no mathematical values were included in it. In the 8™ grade, connection, equality,
and helpfulness were most mentioned. This study was limited to middle school
mathematics. This thesis study did not report any results on the distribution of
values in learning areas, and parts of the textbooks, and it did not examine the

qualities of the values.

Ozkaya and Duru (2020) investigated the values that were emphasized in Turkish
Elementary and Middle School Mathematics Curricula renewed in 2017 in the
middle school mathematics textbooks. The qualitative research study was used and
the data were analyzed by document analysis. The researchers examined the values
of justice and sharing, aesthetics, scientificity, equality, flexibility, and
thriftlessness. They found that the value of equality was the most mentioned in the
mathematics textbooks, the value of justice and sharing, thriftlessness, and
aesthetics were mentioned at least. According to the result of the study, Ozkaya and
Duru (2020) recommend that book authors should think about the values education
as well as mathematical skills while preparing the mathematics textbooks. This
research was limited to all grade-level middle school mathematics textbooks in the
2018-2019 and 2019-2020 academic years. Also, it was limited to the core values
of justice and sharing, aesthetics, scientificity, equality, flexibility, and
thriftlessness. The sections in which the core values are included in the
mathematics textbooks have not been examined and no research has been done on

the depth of the core values in the textbooks.

Koksal (2021) investigated how much, in which chapter, and how the core values

are included in all grade-level of middle school mathematics textbooks. The
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qualitative research study was used and the data were analyzed by document
analysis. The researcher examined the values of justice, patience, patriotism,
friendship, respect, helpfulness, honesty, love, self-control and responsibility. She
found the values in 12.01% of the fifth-grade mathematics textbook. There were
189 values and the most used value was love, which was mentioned 63 times in the
textbook. Numbers and Operations chapters in the fifth-grade textbooks included
the most values (n=87), while the Geometry and Measurement chapter included the
least values (n=3). Also, she found the values in 18.59% of the sixth-grade
mathematics textbook. There were 297 values and the most used value was respect,
which was mentioned 116 times in the textbook. Integers; Operation with Fractions
chapter in the sixth-grade textbooks included the most values (n=67), while the
Angles; Area Measurement chapter included the least values (n=26). In addition,
she found the values in 8.96% of the seventh-grade mathematics textbook. There
were 79 values and the most used value was love, which was mentioned 39 times
in the textbook. Ratio and Proportion; Percentage chapter, which included the most
value (n=26), while Lines and Angles; Polygons; Circle and Circle Region chapter,
which included the least values (n=6). Finally, she found the values in 6.46% of the
eighth-grade mathematics textbook. There were 74 values and the most used value
was love, which was mentioned 45 times in the textbook. Square Root Expressions
and Data Processing chapter and Equation and Disequilibrium chapter, which
included the most value, each containing 19 values, while Geometry and
Measurement chapter, which included the least values(n=6). However, this
research was limited to the middle school mathematics textbooks in the 2020-2021
academic year. Also, the study fell short because the sections in which the core
values are included in the middle school mathematics textbooks and the qualities of

the values were not examined.

Kilcan (2020) investigated the core values in 5th-8th grade mathematics textbooks
for middle school and imam hatip middle school. The qualitative research study
was used and the data were analyzed by document analysis. The result of the study

showed that responsibility (34 times) was the most mentioned core value in the
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mathematics textbooks and the values of honesty (2 times) and respect (2 times)
were the least mentioned values in the textbooks. According to the result of this
study, the researcher suggested that a balanced distribution of core values should be
realized in the revised versions of mathematics textbooks. However, this study was
limited to the frequencies of core values in middle school mathematics textbooks.
In the examination of the content in the textbooks about the core values, the study
fell short as the exercises, unit evaluation tests, and the questions under the title of
“you have the solution” were excluded, and the researcher examined only the parts
in the textbooks where the subject was explained and examples were given.
Furthermore, this study did not examine core values in middle school mathematics
textbooks with regard to the learning areas and qualifications.

Horzum and Yildiz (2023) investigated the extent of ten core values in ten middle
school mathematics textbooks. Two fifth-grade level, three sixth-grade level, two
seventh-grade level, and three eighth-grade level mathematics textbooks were
within the scope of this research study. The data were analyzed by content analysis
in qualitative research. The researchers examined the occurrence of ten core values
in the mathematics curriculum according to their first meaning in the mathematics
textbooks. The explanations and definitions in the TLA were coded as the first
meaning in this research study. Horzum and Yildiz (2023) reported that although
the values of friendship, patriotism, helpfulness, self-control, and responsibility
were related to their first meaning, the values of respect, justice, love, and honesty
were generally stated outside of their first meaning in the textbooks. This study
differs from previous research studies as they investigated the meaning of core
values. On. the other hand, the researchers only examined the context with regard
to the first meaning in middle school mathematics textbooks. Their study did not
include high school mathematics textbooks, and they did not focus on the learning

areas or sections.

Cetin et al. (2021) investigated to what frequencies and extent the core values
emphasized in the mathematics curriculum included in the 9th-grade mathematics

textbooks. The document analysis technique was used to analyze the data collected
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from two 9th-grade secondary school mathematics textbooks. The researcher
investigated the ten core values listed in the 2018 high school mathematics
curriculum. In conclusion, the values of helpfulness and responsibility were the
most mentioned in the 9th-grade mathematics textbooks, and the values of
patience, self-control, honesty, and love were the least mentioned values in the
textbooks. Sections under the Numbers and Algebra learning areas included the
most values while the sections under the Geometry learning area included the least
values. In this study, the levels of inclusion of core values are grouped under three
categories: low, medium, and high. The study concluded that the quality of
inclusion of core values in the 9th-grade mathematics textbooks was at a low level.
Nevertheless, the research study was limited to two 9th-grade mathematics

textbooks.

Teker and Ellez (2022) investigated each grade level of high school mathematics
textbooks in the light of values education. The data was analyzed by document
analysis. The result showed that the values were used in the 9th-12th-grade
mathematics textbooks at the rates of 1.53%, 2.45%, 2.12%, and 1.03%,
respectively. While values were found most in the solved examples at the rate of
66.67% in the 9th-grade mathematics textbook, 50% in the 10th-grade mathematics
textbook, and 71.43% in the 12th-grade mathematics textbook, values were found
most in the Measurement and Evaluation section at the rate of 50% in the 11"-
grade mathematics textbook. Values in high school mathematics textbooks were
not homogeneously distributed. Teker and Ellez (2022) found the value of
helpfulness the highest and the value of responsibility the least in high school
mathematics textbooks. This study focused on high school mathematics textbooks
and did not examine the qualities of the values in the textbooks.

Sam and Ernest (1997) aimed to investigate the values in the mathematics
curriculum of the Malaysian Ministry of Education and to compare the perceptions
of mathematics teachers of which values are suitable for teaching mathematics. The
researchers investigated the 16 moral values, “compassion, self-reliance, humility,

respect, love, justice, freedom, courage, physical and mental cleanliness, honesty,
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diligence, co-operation, moderation, gratitude, rationality, and public-
spiritedness” (Sam & Ernest, 1997, p. 38). Firstly, by examining the mathematics
curriculum, the values that are explicitly and implicitly included in it have been
determined, and a questionnaire about the subject was applied to the teachers. As a
result, they concluded that the subject of values handled by the ministry was
partially perceived by the teachers, but on the contrary, most of the values in the
mathematics curriculum, which are explained explicitly and implicitly, were

supported by the teachers.

Moreover, Seah and Bishop (2000) examined the mathematical values and
mathematics educational values for the first two grades of secondary school
mathematics textbooks in two regions of Australia, Singapore, and Victoria. The
data were analyzed by content analysis. In terms of mathematical values, they
found that objectivity, control, and mystery were more emphasized than the
complementary value pairs in both regions of Australia. Also, mathematics
educational values which are formalistic view, evaluating, theoretical knowledge,
instrumental understanding, and specialism were emphasized more than their
complementary value pairs in both first-grade secondary mathematics textbooks of
Singapore and Victoria. Mathematical values were defined as three pairs of
complementary pairs by Bishop (1988), which are rationalism and objectivity,

control and progress, and openness and mystery.

Cao, Seah and Bishop (2006) investigated to compare the mathematical values in
Chinese and Australian mathematics textbooks. While textbooks in Australia are
chosen more freely by the teachers, in China standard textbooks are used by
teachers in their mathematics teaching. The data were analyzed by content
analysis, and they focused on two topics, “rate, ratio, and percentage,” and “area,
perimeter, and volume”. In general, the research concluded that objectivity,
control, and mystery were more emphasized than their complementary value pairs
in both Chinese and Australian textbooks. In detail, objectivity in Chinese
textbooks was found more than in Australian textbooks while other mathematical

values like rationalism, control, mystery, and openness were found in Australian
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textbooks more than in Chinese textbooks. The researchers suggested that when all
mathematical values which are rationalism, objectivism, progress, control,
openness, and mystery are balanced well in mathematics curriculum and
mathematics lessons, the interest of students in mathematics can be awakened and

supported.

To sum up, there are a few studies on values education in middle and high school
mathematics textbooks in Tiirkiye. These studies generally examined the frequency
and status of the ten core values given in the mathematics curriculum in the
mathematics textbooks. For example, Sayin et al. (2019) examined one 5Sth-grade
mathematics textbook according to frequencies of core values, and they found the
most mentioned values as self-control, justice, helpfulness, and responsibility and
the least mentioned values as friendship, honesty, patriotism, respect, and love.
Also, the result showed that the unit one has the maximum value. Similarly,
Mutlubas (2021) examined the two 5th-grade level mathematics textbooks in terms
of frequencies of core values and found patriotism and responsibility as the most
mentioned values and honesty as the least mentioned value. In these two studies,
there was no detailed study since they did not examine in which parts of the
textbooks the values are mentioned and the qualities of the values in the textbooks.
On the contrary, Yildiz (2019) expanded his work a little by examining the
frequencies of core values in 5th-8th grade mathematics textbooks. In his study, he
only investigated which value was more or less according to grade levels and he
found that the value of patriotism was mentioned the most in the 5th-grade
mathematics textbooks, as in Mutlubas’s research study. Similar to this study,
Kilcan (2020) also examined the frequencies of core values in all grade levels in
middle school mathematics textbooks. She found a similar result with other
researchers that responsibility was mentioned the most in textbooks, and honesty
and respect were mentioned the least in textbooks. However, in the research studies
of Mutlubas (2021) and Kilcan (2020), the core values in the textbooks were not
analyzed according to learning areas, sections, and levels. As a broader study,

Koksal (2021) investigated the core values in all grade-level middle school
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mathematics textbooks with regard to frequencies and units, but the qualities of
core values were not examined in the study. As it is understood from these studies,
there are no studies on the qualities of values in mathematics textbooks at the

middle school level.

In high school, there were two research studies about core values in mathematics
textbooks. Cetin et al. (2021) investigated frequencies and to what extent the core
values included in two 9th-grade level mathematics textbooks. They found
helpfulness and responsibility as the most mentioned values, and patience, self-
control, honesty, and love as the least mentioned values. The 9th-grade level
mathematics textbooks had core values at a low level. On the contrary, Teker and
Ellez (2022) expanded their study a little by examining the frequencies and
sections of core values in every grade level high school mathematics textbooks but
they did not investigate the qualities of core values in textbooks. While helpfulness
was the most mentioned value in the previous study, responsibility was the least
mentioned value in the textbooks, unlike the previous study. In general, there are
no in-depth studies of values in high school mathematics textbooks covering all
grade levels.
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CHAPTER 3

METHODOLOGY

In this chapter, the methodology of the study will be explained. Firstly, the research
design, the data sources, and the data analysis will be explained. Then, the

trustworthiness of the research and the researcher’s role will be discussed.

3.1  Research Design

In the present study, the main goal was to investigate the depth of core values,
emphasized in the renewed curriculum in 2018, included in the middle and high
school mathematics textbooks. For this aim, the researcher used the qualitative
research design. Denzin and Lincoln (1988) defined qualitative research as an
effort to examine an event in its own nature, to make sense of the phenomenon, and
to interpret it. That means researchers examine events in the qualitative research
study by taking into account their own natural settings, and they try to interpret or
make sense of phenomena to which people attach meaning (Denzin & Lincoln,
2005).

The case study design among the design of qualitative research was used.
According to Creswell (2013), a case study is a detailed examination of a real-life
situation or situations, a single event, a single document, or an event with multiple
data sources. Cases in the case study design can be books, curricula, behaviors, or
events as well as individuals and groups (Creswell, 2012). “A bounded system” is
analyzed with multiple sources of information like observations, reports,
interviews, documents, and audio-visual (Creswell, 2013). The current research is a
case study since core values emphasized in the renewed curriculum in 2018

included in the four middle school textbooks and four high school mathematics
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textbooks were investigated in depth. The values in the middle and high school
mathematics textbooks of MoNE constitute the case of this research.

3.2 Data Sources

In Tirkiye, at least two books, one from the MoNE and the other from private
publications, are used as mathematics textbooks at each level of middle and high
school, prepared the textbook to be taught in schools by the MoNE Board of
Education and Discipline. The data sources of this study are 5th-12th-grade
mathematics textbooks published by the MoNE to be taught in the 2022-2023
academic year were selected. The reason for choosing MoNE publications is that
there are every grade level of middle and high school mathematics textbooks of
MoNE publications, to examine the frequencies and qualities of core values in
mathematics textbooks from every grade level, and also to make comparisons
between grade levels on the same publication. Board of Education (2022) explains
that values in the content should be handled in a way that students can make sense
of, taking into account the developmental characteristics of the grade level and age
level. In this sense, the results of the current study will provide important
information, as the textbooks at eight different grade levels will be analyzed. The
identifiers of the examined textbooks are given below and in Table 3.1. The
textbooks were obtained from the schools by the researcher, and the researcher
downloaded the electronic copies of the books from the MoNE's website

www.eba.gov.tr, which offers online content to teachers and students.
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Table 3.1 General Information about Textbooks

Code of the Grade Level
Textbooks*

Number

of pages

Author(s)

Publisher

5

5th-grade

320

Hayriye Ciritci
flker Gonen
Dilara Arag
Murat Ozarslan
Nese Pekcan
Meltem Sahin

MoNE

6th-grade

240

Neziha Caglayan
Aybike Dagistan
Betiil Korkmaz

MoNE

7th-grade

296

Arzu Keskin Ogan

Soner Oztiirk

MoNE

8th-grade

238

Hadi Boge
Ramazan Akilli

MoNE

9th-grade

370

Mehmet Mavis
Giiral Gtil

Himmet Solaklioglu
Hakan Tarku

Fatih Bulut
Mahmut Goksen

MoNE

10

10th-grade

350

Mehmet Mavis
Giral Giil

Himmet Solaklioglu
Hakan Tarku

Fatih Bulut
Mahmut Goksen

MoNE
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Table 3.1 (cont’d)

11 11th-grade 288 Emel Seymen MoNE
Gencer Gazioglu
Sultan Yildirim

Y1ilmaz Meral

12 12th-grade 405 Ahmet Emin MoNE
Ahmet Gerboga
Gokhan Giines
Mehmet Kayacier

*. The textbooks were coded as 5, 6, 7, 8, 9, 10, 11, and 12 to indicate the grade

levels and to shorten the names of the mathematics textbooks.

Structurally, middle and high school mathematics textbooks include sections such
as questions that make connections to daily life, questions asked to remind previous
knowledge, solved questions where the subject is explained, questions that
encourage students to think and research, questions asked at the end of the subject,
and end-of-unit questions. In order to have a common analysis among the
mathematics textbooks, the researcher grouped and examined the sections of
middle and high school mathematics textbooks under the four headings; launch,
explore, exercises/assessment, and end-of-the-chapter questions. The heading of
the Launch includes the sections of “Introductions/Motivation”, “Are we ready?
/Are you ready?” and “Preparatory work”. The “Launch” is the section where the
learning area or subject entries are made, daily life contexts are established, and the
questions are asked to guide students’ attention. It is also a place where the
questions that will reveal preliminary information about the subject are asked and
interesting information about the topic is revealed. The heading of Explore includes
“Example”, “I’'m thinking”, “Let’s research and think” and “Let’s do together”
sections. The “Explore” is the section where the solved examples on the subject are
presented, and the questions are asked that make students research and think. The

heading of Exercises/Assessment includes “It’s your turn”, “’You have the solution”
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and “Exercises” sections. The “Exercises/Assessment” is the section where the
questions are asked that help reinforce learning after the lecture or at the end of the
topic. The heading of End-of-the-chapter questions includes the section of “Unit
evaluation”. This section is at the end of the unit where the questions and problems

to which the learned information can be applied.

3.3  Data Analysis

In this research, the document analysis method was used to analyze the core values
in the middle and high school mathematics textbooks in the 2022-2023 academic
year. Document analysis encompasses the analysis of written material containing
information about the phenomenon or phenomena, which the researchers intend to
investigate (Yildirnim & Simsek, 2011). McMillian and Schumacher (2010) stated
that written, oral, and visual materials that allow data to be obtained in line with the

purpose can be used in the document analysis technique.

The first goal of the study was to investigate the frequencies of core values
included in middle school and high school mathematics textbooks, the related
sections, and the learning areas of the textbooks where these values were discussed.
The core values to be examined are justice, patience, patriotism, friendship,
respect, helpfulness, honesty, love, self-control, and responsibility (MoNE, 2018a).
To analyze the core values in the textbooks, firstly, the researcher created “The
Value Analysis Table” (see Table 3.2) by analyzing the explanations in the national
mathematics curriculum, the codes obtained by the preliminary examination of the
textbooks, and the studies in the relevant literature (Cetin et al., 2021; Koksal,
2021; Mutlubas, 2021; Teker & Ellez, 2022; Yildiz, 2019). In the preliminary
examination process, statements containing values in the eight mathematics
textbooks were reviewed for each ten core values. For example, the core value of
justice was encountered in 5th-grade mathematics textbooks as “176 defter 12
ogrenciye esit olarak paylastirilacaktir. Her Ogrenciye kag¢ defter diisecegini

bulalim.” (p. 65). The question states “176 notebooks will be shared equally to 12
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students. Let’s find how many notebooks each student will receive?” In this

example, the core value of justice was mentioned as sharing equally. So, sharing

was coded in the value analysis table. As in the example given above, codes were

created for each value and were added to the Value Analysis Table. Then, the core

values and related indicators were used to analyze the “Launch”, “Explore”,

“Exercises/ Assessment” and “End of the chapter questions” sections of the middle

school and high school mathematics textbooks.

Table 3.2 The Value Analysis Table

Core Values Indicators of the Core Values
Justice Being fair, equal treatment, sharing
Friendship Altruism, trust, understanding, solidarity, being faithful
to, being loyal, helping each other
Honesty Being clear and understandable, ethical behavior,
keeping your word, being truthful, being reliable
Self-control Controlling their behavior, taking responsibility for
their behavior, apologizing, self-confident
Patience Being determined, enduring, being resilient, being
assiduous, knowing how to wait
Respect Being humble, valuing people’s personalities, treating
others the way you would like to be treated
Love Giving importance to own family unit, making a

Responsibility

sacrifice, being merciful to others (people, animals

etc.), trusting, expressing love appropriately

Being responsible to yourself, to your environment, to

your country, and to your family
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Table 3.2 (cont’d)

Patriotism Being hardworking, compliance with rules and laws,
being sensitive to historical, cultural and natural

heritage, solidarity, caring about society

Helpfulness Being generous, being altruistic, collaborating, being

merciful, being hospitable, sharing

The study's second aim was to investigate the extent to which the core values were
involved in mathematics textbooks at the middle and high school levels. To do this,
an analysis framework was constructed (see Table 3.3). Then, by using the
framework, the parts of textbooks that contain the core values were re-examined,
and the levels of the core values in the textbooks were identified. The framework is
related to the “allowance of the task for understanding the depth of the values
under consideration”. This framework was adapted from the Dynamic Geometry
Task Analysis Framework which was created by Trocki and Hollebrands in 2018.
Trocki and Hollebrands constituted the framework by using Smith and Stein’s level
of cognitive demands framework, which includes two levels, lower-level demands,
and higher-level demands. The lower-level demands contain two sub-levels;
memorization and procedures without connections, and the higher-level demands
involve two sub-levels, procedures with connections and doing mathematics (Smith
& Stein, 1998). In the framework of Trocki and Hollebrands, the first and second
codes were adapted by the category of Smith and Stein’s lower-level demands
tasks. The remaining codes were constituted by considering the procedures with
connections and doing mathematics levels of higher-level demands.
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Table 3.3 Allowance of the Task for Understanding the Depth of the Values under
Consideration

Levels Descriptions

N/A Level requires a mathematical task with no focus on values.

Level 0 Level refers to a mathematical issue that does not have value fidelity.

Level 1 Level requires students to recall a value, or definition of a value.

Level 2 Level requires students to report some values from the text or visuals. No
explanation is expected from the students.

Level 3 Level requires students to consider the values in the text or visuals.

Level 4 Level requires students to explain the values in the text or visuals.

Level 5 Level requires students to go beyond the current value and generalize it in

other situations.

To better understand the framework, examples related to the value of justice for

each level are produced and presented in Table 3.4.
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Table 3.4 Examples of Level of the Depth of the Values under Consideration

Level Examples of each level Aim in the question

Level 5  Three siblings share a birthday cake among Students have to make
themselves. Big brother gets 1/3 of the cake, sense of the value of
middle brother gets 1/4, and younger brother justice in the question
gets 1/5. The rest of the cake is shared equally  and they need to
by his parents. Accordingly, find how many of  generalize this value
the cakes fell to the parents. Do you think this  in other situations by
sharing was fair? How would you share this cake giving different
with your family? Explain why. examples.

Give examples of the equal distribution of work
in your family.

Level 4  Three siblings share a birthday cake among Students have to
themselves. Big brother gets 1/3 of the cake, explain whether the
middle brother gets 1/4, and younger brother sharing in the question
gets 1/5. The rest of the cake is shared equally is fair by presenting
by his parents. Accordingly, find out how much their rationale.
of the cake is left to the parents.

Do you think this sharing was fair? Explain why.
Level 3  Three siblings aged 2, 3 and 4 share a birthday  Students are asked to

cake in proportion to their age. The older brother consider the

realizes that the younger brother's cake is very  conditions of equality
small and wants the cake to be shared equally  and inequality together
among the siblings. How is this cake most easily and explain their ways
shared equally between siblings, as the slices  of thinking.

cannot be put together again and again? Please

explain.

33



Table 3.4 (cont’d)

Level 2  The triplets share a birthday cake among Students are asked to
themselves fairly. What fraction of the cake did solve the question by
each sibling get? considering the

concept of justice. No
explanation is

requested.

Level 1  Write T for true and F for false statement. Students are asked to

A greengrocer who shared 9 kg of oranges solve the question by

equally among 3 people gave 3 kg of oranges to remembering the

concept of justice.
each person.

The final analysis was presented in tables (and graphs) by reporting frequencies
and percentages of core values per grade level, learning areas, sections, and the
level of the core values. Additionally, to support the results of the study, several
excerpts related to each core value with different grade levels, sections, learning

areas, and levels were presented.

3.4 The Trustworthiness of the Research

Validity and reliability are the two main criteria for evaluating the quality of
research in both quantitative and qualitative research, and these two main criteria
should be considered in data collection, data analysis, data interpretation, and
presentation of data results (Merriam & Tisdell, 2015). These two main criteria are
generally used as internal validity, external validity and reliability in the
quantitative research. However, the researchers cannot explain the quality of
qualitative research studies using terms of validity and reliability due to the

difference in the nature of qualitative and quantitative studies. According to
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Lincoln and Guba (1985), the trustworthiness of the research is provided by
credibility, transferability, dependability, and confirmability instead of internal
validity, external validity, reliability and objectivity, respectively.

In qualitative research, credibility which is the first criterion to provide
trustworthiness is related to internal validity. Internal validity is about the
consistency of research findings with reality (Merriam & Tisdell, 2015). To ensure
credibility in this study, the research problem was determined within the
framework of the relevant literature. The data obtained in the research were
evaluated as a result of the literature review and the accuracy of the results was
ensured. The parts of the middle and high school mathematics textbooks, which are
seen as the place where the core values are mentioned in the research, have been
tried to increase their credibility by quoting directly. Moreover, triangulation was
used to ensure credibility in this study by examining many articles and theses
related to the core values in mathematics textbooks at different levels. The results
of this current study were contrasted with the results of the previous similar
research studies. Thus, the triangulation was satisfied by examining the previous
studies.

The second criterion in qualitative research is transferability which is related to
external validity. External validity indicates that the result of the current study may
or may not be applicable to similar situations in different studies (Merriam &
Tisdell, 2015). According to Merriam and Tisdell (2015), the strategy of rich and
thick description is commonly used to satisfy the transferability of qualitative
research studies. To ensure transferability, the research design, sample of the
research, data collection tools, data collection process, data analysis and the result
of the study were described in detail. Although the current study aimed to
investigate the depth of the core values in the middle and high school mathematics
textbooks of MoNE publications, the study can be transferred to different grade

levels or private publications mathematics textbooks.
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In qualitative research, dependability which is the third criterion to provide
trustworthiness is related to reliability. The aim of the dependability is not to obtain
the same results from the study. When the research is repeated, the aim of
dependability is to provide consistency with the findings of the study (Merriam &
Tisdell, 2015). The researcher used triangulation and the researcher’s role to

provide the dependability of the current study.

In qualitative research, the fourth criterion is confirmability which refers to
objectivity. Although objectivity is not possible in qualitative research, the
researcher must create an objective point of view away from subjective judgments
and assumptions (Yildirrm & Simsek, 2013). To ensure the objectivity of the
current study, the researcher’s role was explained in detail to reduce the bias of the

researcher.

Moreover, there is a second researcher in the data analysis to investigate the depth
of the core values in middle and high school mathematics textbooks and also to
satisfy the reliability of the current research. This researcher is an assistant and
Ph.D. student in mathematics education. She examined Numbers and Operation
learning area in the 6th and Numbers and Algebra learning area in 10th-grade level
mathematics textbooks. After, the results of both researchers were discussed to
determine the common and different ideas, and have been tried to reach a

consensus on the different ideas.

In qualitative studies, the percentage of reliability is checked to ensure the
reliability of the research. The reliability of the research was calculated by using
the reliability formula stated by Miles and Huberman (1994).

Reliability = number of agreements / (number of agreements + number of

disagreements)
Reliability = 116 / (116+ 16) = 0.88 = 88%

For the research to be reliable, the percentage of reliability must be above 70%

(Miles & Huberman, 1994). In the current study, the percentage of reliability was
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calculated as 88%. This means that the data were collected and analyzed reliably
from the textbooks while examining the core values in the mathematics textbooks.

3.5 The Researcher’s Role

In qualitative research design, the role of the researcher is important to conduct and
analyze the research study. While examining the documents, the researchers should
approach critically, be objective, and report the result of the research study without
interpreting it according to their own views (Creswell, 2007; Kiral, 2020). In the
current research study, a female mathematics teacher who was a teacher in the
middle school conducted and analyzed the study. The researcher was familiar with
each level of middle school mathematics textbooks but she was not familiar with
the four high school mathematics textbooks. The researcher collected the data from
each level of middle and high school mathematics textbooks respectively. Also, the
researcher examined and analyzed each level of books more than once at different
times, and she compared the results to avoid mistakes. Therefore, the objectivity of
the research study was tried to increase by the researcher. Also, the values that are

important  for the researcher are patience, honesty and respect.
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CHAPTER 4

RESULTS

In this chapter, the results of this study are presented. The main purpose of the
study was to investigate to what extent the core values emphasized in the
mathematics curriculum in each grade level of middle school and high school
mathematics textbooks published by MoNE in the 2022-2023 academic year. The
results of the study is presented under three main sections: (i) core values in middle
school mathematics textbooks, (ii) core values in high school mathematics
textbooks, and (iii) similarities and differences of core values in the mathematics

textbooks in terms of school levels.

4.1 Core Values in Middle School Mathematics Textbooks

The results in this part are reported under four sub-sections: the frequencies of core
values in middle school mathematics textbooks, the frequencies of core values in
the learning areas of middle school mathematics textbooks, the frequencies of core
values in the related sections of middle school mathematics textbooks and the level
of the core values in the middle school mathematics textbooks. After the fourth
sub-section, examples of core values in the middle school mathematics textbooks

are given.

411 The Frequencies of Core Values in Middle School Mathematics
Textbooks

There are six units at each grade level in each middle school mathematics

textbooks. The names of these chapters are presented in detail below according to
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each grade level. Also, the number and percentage of content that has core values
for each grade level are reported.

In the fifth-grade mathematics textbook, there are six units: Unit 1: Numbers and
Operations (Natural Numbers, Operations with Natural Numbers), Unit 2: Numbers
and Operations (Fractions, Operations with Fractions), Unit 3: Numbers and
Operations (Decimal Notation, Percentages), Unit 4. Geometry and Measurement
(Basic Concepts of Geometry, Triangles and Quadrilaterals), Unit 5: Data
Processing (Data Collection and Evaluation, Length and Time Measurement), Unit
6: Geometry and Measurement (Measuring Area, Geometric Objects). There are a
total of 794 contents in the fifth-grade mathematics textbook, and 97 of these
contents include values. This means that 12.22% of the fifth-grade mathematics

textbook contains values.

In the sixth-grade mathematics textbook, there are six chapters: Unit 1: Numbers
and Operations (Operations with Natural Numbers, Factors and Multiples, Cluster),
Unit 2: Numbers and Operations (Integers, Operations with Fractions), Unit 3:
Numbers and Operations (Decimal Notation, Ratio), Unit 4: Algebra and Data
Processing (Algebraic Expression, Data collection and evaluation, Data analysis),
Unit 5: Geometry and Measurement (Angles, Area Measurement), Unit 6:
Geometry and Measurement (Circle, Geometric Objects, Liquid Measure). There
are a total of 1032 contents in the sixth-grade mathematics textbook, and 87 of
these contents include values. This means that 8.43% of sixth-grade mathematics

textbook contains values.

In the seventh-grade mathematics textbook, there are six chapters: Unit 1: Numbers
and Operations (Operations with Integers), Unit 2: Numbers and Operations
(Rational Numbers, Operations with Rational Numbers), Unit 3: Algebra
(Algebraic Expression, Equality, and Equation), Unit 4: Numbers and Operations
(Ratio and Proportion, Percentages), Unit 5: Geometry and Measurement (Lines
and Angles, Polygons, Circle and Circular region), Unit 6: Data Processing and

Geometry and Measurement (Data Analysis, View of Objects from Different
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Directions). There are a total of 837 contents in the seventh-grade mathematics
textbook, and 54 of these contents include values. This means that 6.45% of

seventh-grade mathematics textbook contains values.

In the eighth-grade mathematics textbook, there are six chapters: Unit 1: Numbers
and Operations (Factors and Multiples, Exponential Numbers), Unit 2: Numbers
and Operations and Data Processing (Square Root Expressions, Data Analysis),
Unit 3: Probability (Probability, Algebraic Expressions and Identities), Unit 4:
Algebra (Linear Equations, Inequalities), Unit 5. Geometry and Measurement
(Triangles, Congruence and Similarity), Unit 6: Geometry and Measurement
(Transformation Geometry, Geometric Objects). There are a total of 950 contents
in the eighth-grade mathematics textbook, and 47 of these contents include values.
This means that 4.95% of eighth-grade mathematics textbook contains values. The
percentage of the number of contents with core values in the middle school
mathematics textbooks are given below in Table 4.1.

Table 4.1 The Percentage of Number of Contents with Core Values in Middle
School Mathematics Textbooks

Grade Level Number of Number of Percentage of
Contents Contents with Number of
Core Values Contents with
Core Values

5th-grade 794 97 12.22%

6th-grade 1032 87 8.43%

7th-grade 837 54 6.45%

8th-grade 950 47 4.95%

Total 3613 285 7.88%
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As seen in Table 4.1, 7.88% of the content includes core values in the middle
school mathematics textbooks. The percentage of content covering values is
highest (12.22%) in the 5th-grade mathematics textbook and it is the lowest
(4.95%) in the 8th-grade mathematics textbook. The values regarding each core
values are given in Table 4.2.

Table 4.2 The Frequencies and Percentages of the Core Values in Middle School
Mathematics Textbooks

Core Values 5th-Grade 6th-Grade 7th-Grade 8th-Grade Total

f (%) f (%) f (%) f (%) f (%)
Justice 13 (8.96) 15(11.28) 11 (13.41) 7(8.23) 46 (10.34)
Friendship 8 (5.52) 11 (8.27) 5 (6.10) 4 (4.70) 28 (6.29)
Honesty 1(0.69) 0 (0) 0 (0) 1(1.18) 2 (0.45)
Self-control 20 (13.79) 35(26.31) 16(19.51) 17(20.00) 88(19.78)
Patience 4 (2.76) 0 (0) 1(1.22) 1(1.18) 6 (1.35)
Respect 9 (6.21) 1(0.75) 2 (2.44) 5 (5.88) 17 (3.82)
Love 11 (7.59) 14 (10.53) 13(15.85) 12(14.12) 50 (11.24)
Responsibility 30 (20.69) 26 (19.55) 11 (13.42) 14(16.47) 81(18.20)
Patriotism 39 (26.90) 21(15.79) 19(23.17) 15(17.65) 94 (21.12)
Helpfulness 10 (6.90) 10 (7.52) 4 (4.88) 9 (10.59) 33 (7.42)
Total 145 (100) 133 (100) 82 (100) 85 (100) 445 (100)

Table 4.2 shows that the least addressed core value in middle school textbooks is
honesty (n=2; 0.45), and the most addressed core value is patriotism (n=94;
21.12%). According to Table 4.2, all of the ten core values are observed in the
fifth-grade mathematics textbook. The distribution of these ten core values in the
fifth-grade mathematics textbook is as follows: justice (n=13; 8.96%), friendship
(n=8; 5.52%), honesty (n=1; 0.69%), self-control (n=20; 13.79%), patience (n=4;
2.76%), respect (n=9; 6.21%), love (n=11; 7.59%), responsibility (n=30; 20.69%),
patriotism (n=39; 26.89%) and helpfulness (n=10; 6.90%). The most mentioned
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value in this textbook is patriotism (n=39), and the least mentioned value in the
textbook is honesty (n=1).

Table 4.2 shows that two of the ten core values (honesty and patience) are not
addressed in the sixth-grade mathematics textbook. The distribution of core values
in the sixth-grade mathematics textbook is as follows: justice (n=15; 11.28%),
friendship (n=11; 8.27%), self-control (n=35; 26.31%), respect (n=1; 0.75%), love
(n=14; 10.53%), responsibility (n=26; 19.55%), patriotism (n=21; 15.79%) and
helpfulness (n=10; 7.52%). The most mentioned core value in this textbook is self-

control (n=35), and the least mentioned core value in the textbook is respect (n=1).

Table 4.2 shows that one of the ten core values (honesty) is not found in the
seventh-grade mathematics textbook. The distribution of core values in the
seventh-grade mathematics textbook is as follows: justice (n=11; 13.41%),
friendship (n=5; 6.10%), self-control (n=16; 19.51%), patience (n=1; 1.22%),
respect (n=2; 2.44%), love (n=13; 15.85%), responsibility (n=11; 13.42%),
patriotism (n=19; 23.17%) and helpfulness (n=4; 4.88%). The most mentioned
value in this textbook is patriotism (n=19), and the least mentioned value in the

textbook is patience (n=1).

According to Table 4.2, all of the ten core values are included in the eighth-grade
mathematics textbook. The distribution of core values in the eighth-grade
mathematics textbook was is as follows: justice (n=7; 8.23%), friendship (n=4;
4.70%), honesty (n=1; 1.18%), self-control (n=17; 20.00%), patience (n=1; 1.18%),
respect (n=5; 5.88%), love (n=12; 14.12%), responsibility (n=14; 16.47%),
patriotism (n=15; 17.65%) and helpfulness (n=9; 10.59%). The most mentioned
value in this textbook is self-control (n=17), and the least mentioned values in this

textbook are patience and honesty (n=1).

The data in Table 4.1 and Table 4.2 shows although the number of content
covering core values is lowest in the 8" grade level, the number of core values
addressed in 7" grade level is lower than it is in the 8" grade level. This is because

there are multiple core values in the same content.
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When the middle school mathematics textbooks at each grade level are examined
together in terms of containing core values, the most common core value addressed
in the mathematics textbooks is patriotism (n=94; 21.12%), and the least common
addressed core value in the mathematics textbooks is honesty (n=2; 0.45%). Also,
it is the fifth-grade mathematics textbook with the highest number of core values
and the seventh-grade mathematics textbook with the least number of core values
at middle school grade levels. According to the result obtained from Table 4.2, it is
observed that the core values at each grade level mathematics textbook are not

distributed in a balanced and homogeneous way.

4.1.2 The Frequencies of Core Values in the Learning Areas of Middle
School Mathematics Textbooks

The middle school mathematics textbooks are examined to determine the
frequencies of core values concerning to the learning areas. Learning areas in the
fifth-grade mathematics textbook consist of three parts, “Numbers and Operations”,
“Geometry and Measurement” and “Data Processing, in the sixth-grade
mathematics textbook consist of four parts, “Numbers and Operations”, “Algebra”,
“Geometry and Measurement” and “Data Processing”, in the seventh-grade
mathematics textbook consist of four parts, “Numbers and Operations”, “Algebra”,
“Geometry and Measurement” and “Data Processing”, and in the eighth-grade
mathematics textbook consist of five parts, “Numbers and Operations”, “Algebra”,

“Geometry and Measurement”, “Data Processing” and “Probability”.

The results regarding the frequencies and percentage of the core values in learning

areas of middle school mathematics textbooks are given in Table 4.3.
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Table 4.3 The Frequencies and Percentage of Core Values in the Learning Areas of
Middle School Mathematics Textbooks

Learning Areas 5th-grade 6th-grade 7th-grade 8th-grade Total

f (%) f (%) f (%) f (%) f (%)

Numbers and 108 (74.48) 88 (66.17) 52 (63.41) 33(38.82) 281 (63.15)
Operation

Algebra N/A 5 (3.76) 13 (15.85) 21(24.71) 39 (8.76)
Geometry and 8(5.52) 24(18.05) 12(14.63) 6(7.06) 50 (11.24)
Measurement

Data Processing 29 (20) 16(12.03) 5(6.10) 14(16.47) 64(14.38)

Probability N/A N/A N/A  11(12.94) 11 (2.47)

Total 145 (100) 133 (100) 82 (100) 85 (100) 445 (100)

Table 4.3 shows that there are a total of 445 core values distributed among different
learning areas of the middle school mathematics textbooks. The highest number of
core values is in the Numbers and Operation learning area (n=281; 63.15%). As
seen in Table 4.3, among the learning areas covered in the fifth-grade mathematics
textbook, the highest number of core values is in the Numbers and Operations
learning area (n=108; 74.48%), and the lowest number of core values is in the
Geometry and Measurement learning area (n=8; 5.52%). Furthermore, among the
learning areas covered in the sixth-grade mathematics textbook, the highest number
of core values is in the Numbers and Operations learning area (n=88; 66.17%), and
the lowest number of core values is in the Algebra learning area (n=5; 3.76%). In
the seventh-grade mathematics textbook, the highest number of core values is again
in the Numbers and Operations learning area (n=52; 63.41%), and the lowest
number of core values is in the Data Processing learning area (n=5; 6.10%). In the
eighth-grade mathematics textbook, the Numbers and Operations learning area has
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the highest number of core values (n=33; 38.82%), and the Geometry and

Measurement learning area (n=6; 7.06%) has the lowest number of core values.

4.1.3 The Frequencies of Core Values in the Related Sections of Middle

School Mathematics Textbooks

The sections of middle school mathematics textbooks are analyzed under four
groups; launch, explore, exercises/assessments, and end-of-the-chapter questions.
In middle school mathematics textbooks, there are core values in 285 sections, and
every section of middle school mathematics textbooks, which includes launch,
explore, exercises/assessments, and end-of-the-chapter questions, contains values.
64 of the 285 related sections of the core values in the middle school mathematics
textbooks are in the launch section, 110 in the explore section, 88 in the
exercises/assessments section, and 23 in the end of the chapter questions section. In
terms of grade level, core values are included in 97 sections of the fifth-grade
mathematics textbook, 87 sections of the sixth-grade mathematics textbook, 54
sections of the seventh-grade mathematics textbook, and 47 sections of the eighth-

grade mathematics textbook.

The numbers of related sections containing core values in mathematics textbooks

of the middle school level are given in Table 4.4.
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Table 4.4 The Numbers of Related Sections Containing Core Values in Middle
School Mathematics Textbooks

Sections 5th-grade 6th-grade 7th-grade 8th-grade  Total
Launch 25 9 19 11 64
Explore 39 47 19 5 110
Exercises/ 27 26 9 26 88
Assessment

End of the Chapter 6 5 7 5 23
Questions

Total 97 87 54 47 285

According to Table 4.4, there are core values in 97 sections of the fifth-grade
mathematics textbook. In detail, core values are found in 25 launch sections, 39
explore sections, 27 exercises/assessment sections, and 6 end-of-the-chapter
questions sections. The sixth-grade mathematics textbook contains 87 sections on
core values, including 9 launch sections, 47 explore sections, 26
exercises/assessments, and 5 end-of-the-chapter questions. The seventh-grade
mathematics textbook contains 54 sections on core values, including 19 launch
sections, 19 explore sections, 9 exercises/assessment sections, and 7 end-of-the-
chapter questions. Lastly, the eighth-grade mathematics textbook contains 47
sections on core values, including 11 launch sections, 5 explore sections, 26

exercises/assessments sections, and 5 end-of-the-chapter questions.

The results regarding the frequencies and percentage of the core values in related

sections of middle school mathematics textbooks are given in Table 4.5.
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Table 4.5 The Frequencies and Percentage of Core Values in the Related Sections
of Middle School Mathematics Textbooks

5th-grade 6th-grade 7th-grade 8th-grade Total

Sections f (%0) f (%) f (%) f (%) f (%)
Launch 36 (24.83) 14 (10.53) 29(35.37) 19(22.35) 98 (22.02)
Explore 58 (40.00) 71(53.38) 25(30.49) 8(9.41) 162 (36.41)
Exercises/ 41(28.27) 39(29.32) 16(19.51) 50(58.83) 146 (32.81)
Assessment

End of the 10(6.90) 9(6.77)  12(14.63) 8(9.41) 39 (8.76)
Chapter

Questions

Total 145 (100) 133(100) 82(100)  85(100) 445 (100)

As seen in Table 4.5, in the fifth and sixth-grade mathematics textbook, the core
values are mostly included in the explore section (n=58; 40.00%, and n=71,
53.38%, respectively), and they are covered at least in the end-of-the-chapter
questions section (n=10; 6.90%, and n=9; 6.77%, respectively). For seventh grade,
the core values are mostly included in the launch section (n=29; 35.37%), and they
are covered at least in the end of the chapter questions section (n=12; 14.63%).
Finally, in the eighth grade, the core values are mostly included in the
exercises/assessment section (n=50; 58.83%), and they are covered at least in the

explore and the end of the chapter questions sections (n=8; 9.41%).

When the distribution of core values in the related sections of middle school
mathematics textbooks is examined, it is seen that content containing a total of 445
values are found. Besides, findings demonstrated that the section containing the

most values is the Explore section with 162 values (36.41%), and the section
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containing the least values is the End of the chapter questions section with 39
values (8.76%). Moreover, the results indicated that the core values are not
distributed equally into the four sections in the textbooks at each grade level.

414 The Level of Core Values in Middle School Mathematics Textbooks

The middle school mathematics textbooks are analyzed to determine the level of
core values by using the framework of “allowance of the task for understanding the
depth of the values under consideration”. Table 4.6 demonstrates at what level the

core values in the middle school mathematics textbooks are included.

Table 4.6 The Level of Core Values in Middle School Mathematics Textbooks

Levels 5th-grade  6th-grade  7th-grade  8th-grade  Total
Level 0 77 82 47 49 255
Level 1 46 33 25 31 135
Level 2 15 11 8 4 38
Level 3 5 2 0 0 7
Level 4 2 5 2 1 10
Level 5 0 0 0 0 0
Total 145 133 82 85 445

According to Table 4.6, no core values are addressed at level 5 in the middle school
mathematics textbooks. The core values in the middle school mathematics
textbooks are generally at level 0, and only a few core values are observed at levels
3 and 4. As seen in Table 4.6, the distribution of the level of core values in the 5th-
grade mathematics textbook is as follows: level 0 (n=77), level 1 (n=46), level 2

(n=15), level 3 (n=5), level 4 (n=2) and level 5 (n=0). In this grade level, most of
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the core values are covered at level 0 (n=77), and only two examples are found at
level 4. In the sixth-grade mathematics textbook, the distribution of the level of
core values is as follows: level 0 (n=82), level 1 (n=33), level 2 (n=11), level 3
(n=2), level 4 (n=5) and level 5 (n=0). In this grade level, most of the core values
are covered at level 0 (n=82), and only two examples are found at level 3. In the
seventh and eighth grades mathematics textbook, the core values are at levels 0-2,
no core values are available at level 3, and only three examples are found at level 4.
The distribution of the level of core values in the 7th and 8th-grade mathematics
textbooks is as follows: level 0 (n=47), level 1 (n=25), level 2 (n=8), level 3 (n=0),
level 4 (n=2) and level 5 (n=0) for 7th-grade level; and level 0 (n=49), level 1
(n=31), level 2 (n=4), level 3 (n=0), level 4 (n=1) and level 5 (n=0) for 8th-grade

level.

Examples of core values observed in the middle school mathematics textbooks are
presented below, along with explanations of core values and their levels, learning
areas, and sections in the textbooks. While the examples in the textbooks contain a
single core value, sometimes they can simultaneously contain several different core
values at the same time. Below, at least two examples are presented for each level,

starting from level 0 up to level 4.

The first example is related to the value of responsibility with level 0.

Trafik kurallan, yaya ve siricilerin yolda giderken uy-
malar gereken kurallardir. Yaya gecidi, trafik isiklar,
trafik levhalan gibi égeler insanlarin ve araglarin tra-
fikte nasil bir dizen icerisinde olmalari ve nerede nasil

hareket etmeleri gerektigini belirler. Hem araclarin hem
de insanlarin trafikte uyum igerisinde olmasi icin trofik
isaret ve levhalan hayati bir 6neme sahiptir.

Trafik levhalar icin i¢gen, kare, dikdértgen ya da daire
gibi geometrik sekiller kullaniimaktadir. Kare seklindeki
trafik levhasinin bir kenari a cm ise bu karenin cevresini

cebirsel olarak nasil ifade edebilecegimizi bulalim. ‘ f} m

Figure 4. 1 A sample content about the core value of responsibility with level 0
(published in 6th-grade mathematics textbook (MoNE, 2021, p. 136))
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The translation of the question is:

“Traffic rules are rules that pedestrians and drivers must follow. Elements
such as pedestrian crossings, traffic lights, and traffic signs determine how
people and vehicles should be in traffic and how they should move. Traffic
signs and plates are of vital importance for both vehicles and people to be in
harmony in traffic. Geometric shapes such as triangles, squares, rectangles,
or circles are used for traffic signs. If one side of a square traffic sign is a
cm, let's find out how we can express the perimeter of this square

algebraically.”

The example includes the values of patriotism and responsibility in the Explore
section of the Algebra learning areas of the 6th-grade mathematics textbook. The
responsibility value was found to be at level 0. An expression of the responsibility
value was not explicitly stated in the question, however, since obeying the traffic
rules is a responsibility to society and the environment, this content is accepted a as
an example of responsibility value. The fact that both drivers and pedestrians must
comply with traffic rules shows such a responsibility of people, and thus it was

found that the question contained the value of responsibility at level 0.

The next example is related to the value of patience at level 0.

Doganin usta mimarlan olan arilar, bal peteklerinin
her birini altigen seklinde orer. Aralaninda higbir bogluk
bulunmayan bu altigenlerin birlesim yerleri de belli degildir.

‘\' — Bal petekleri, bu 6zellikleriyle bir mihendislik harikasi
/%@ olarak kabul edilir.
* Peteklerin altigen seklinde olmasinin avantajlan
nelerdir?

Figure 4. 2 A sample content about the core value of patience with level 0
(published in 7th-grade mathematics textbook (MoNE, 2021, p. 203))

The translation of the question is:

“Bees, the master architects of nature, weave each of their honeycombs in a

hexagonal shape. The joints of these hexagons, which have no spaces
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between them, are also unknown. With these features, honeycombs are
considered an engineering marvel. What are the advantages of honeycombs

being hexagonal?”

This example includes the values of patience at level 0 in the Launch section of the
Geometry learning areas of the 7th-grade mathematics textbook. In the question,
for bees working with great devotion and determination while making honeycombs
and creating an engineering marvel shows that it includes the value of patience.
Although it does not explicitly include the value of patience in the question, the
bees’ making their honeycombs with devotion and determination shows that it

includes the value of patience at level 0.

The next example is related to the value of friendship at level 1.

. * Sinekli Bakkal * Osmancik
* Beyaz Gemi * Atesten Gomlek
* Dertli Dolap

Yagmur, arkadasi Esra’ya dogum giinii hediyesi
olarak yukaridaki kitap listesinde bulunan kitap-
larin icinden birini sececektir. Yagmur’un "Atesten
Gomlek" romanini hediye etme olasilig asagida-
kilerden hangisidir?

1 1

NF B 01 D) £
Figure 4. 3 A sample content about the core value of friendship with level 1
(published in 8th-grade mathematics textbook (MoNE, 2021, p. 106))

The question asks:
“Yagmur will choose one of the books in the book list above as a birthday

gift for her friend Esra. What is the probability that Yagmur will present the
novel “The Shirt of Flame” as a gift?”

The example includes the values of love and friendship in the End-of-the-chapter
question section of the Probability learning areas of the 8th-grade mathematics

textbook. Yagmur’s gift to her friend on her birthday shows that it is an example of
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friendship value. Also, the word friend, which is written in the example, shows that
it includes the value of friendship. Buying a gift for a friend is an example of level
1 as it only reminds us of the value of friendship.

The next example is related to respect value at level 1.

Bir okulda “18 Mart Canakkale Zaferi ve Sehitleri Anma  Grafik: Siniflara Gore Ogrenci Katilim
Gini” kapsaminda gerceklestirilen geziye kanlan sinifla-  Orenci Sayisi

rin dgrenci sayilan yandaki grafikte gosterilmistir. Buna A
gore asagidaki sorulan cevaplayiniz. 90 -
Ml Geziye Katlan Ogrenciler
a) Bu okulda en fazla dgrencisi olan sinif hangisidir? 80 - - Ml Geziye Katiimayan Orenciler
b) Geziye en az kathim hangi sinifta olmustur? 0r----- -

c) Geziye katilan 6grencilerin sayisi, geziye katlmayan &g- 60 ----- -

rencilerin sayisindan kag fazladir? 50 |- -

251--

15 }--
10 }--

Figure 4. 4 A sample content about the core value of respect with level 1
(published in 8th-grade mathematics textbook (MoNE, 2021, p. 67))

The question asks:

“The number of students of the classes that participated in the tour held in a
school within the scope of “18 March Canakkale Victory and Martyrs' Day”
is shown in the chart above. Accordingly, answer the following questions.
A) Which class has the most students in this school? B) In which class was
the least participation in the trip? C) By how many times is the number of
students participating in the trip greater than the number of students not

participating in the trip?”

The example includes the values of patriotism and respect in the
Exercises/Assessments section of the Data Processing learning areas of the 8th-
grade mathematics textbook. Organizing the Canakkale Victory and Martyrs’ Day
program in a school and the participation of the students in the tour shows respect

for the martyrs. The respect and patriotism value is determined to be at level 1, as it
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reminds the value of respect that students participate in this activity by making a
trip within the scope of the Canakkale Victory and Martyrs’ Commemoration

Program.

The next example is related to the value of honesty at level 2.

Hizli Toplama Tablo: Uriinler ve Fiyatlan

: (" i . )
Bir magazadan aligveris yapan Ibrahim yanda verilen Urdnler Fiyatlar
Urlinlerden satin almigti. Kasada 6deyecegi miktarin Goémlek 28 TL
120 TL oldugunu &grenen ibrahim aldigi triinlerin fiyat- Pantolon 45 TL
Ia"rml Z{hr1.|nden hesaplayarak tutarin yanlis oldugunu AyakKabi 22 TL
sdylemistir. S J

ibrahim édemesi gereken miktari zihninden nasil hesaplamis olabilir?
ibrahim’in aldigi triinler kag TL tutmustur?
Zihinden hesaplama yaparken kullanabileceginiz stratejilere 6rnek veriniz.

Figure 4. 5 A sample content about the core value of honesty with level 2
(published in 5th-grade mathematics textbook (MoNE, 2021, p. 40))

The translation of question is:

“Ibrahim, who was shopping in a store, bought the products given in the
table above. Learning that the amount he would pay at the cash desk was
120 Turkish liras, Ibrahim calculated the prices of the products he bought in
his mind and said that the amount was wrong. How could ibrahim have
mentally calculated the amount he had to pay? How much did the products
[brahim bought cost? Give examples of strategies you can use when

calculating mentally.”

The example includes the values of self-control and honesty in the Launch section
of the Numbers and Operation learning areas of the 5th-grade mathematics
textbook. Ibrahim’s being truthful to the cashier by noticing the mistake made at
the cashier while shopping is an example of the value of honesty. The honesty
value was found to be at level 2, as it makes the students think about the value of

honesty without expecting an explanation.
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The next example is also related to level 2 of the helpfulness value.

Ekim ayinda Dinya Hayvanlarn Koruma
GunU kapsaminda gosterime girecek tiyatro-
da kazanilan para hayvanlarin beslenme ve
barinma ihtiyaclari icin kullanilacaktir. Géste-
rilecek tiyatroyu konu alan bir problem kuru-
nuz ve kurdugunuz problemi ¢6zOniz.

Figure 4. 6 A sample about the core value of helpfulness with level 2 (published
in 6th-grade mathematics textbook (MoNE, 2021, p. 26))

The question asks:

“The money earned in the theater, which will be released in October as part
of World Animal Day, will be used for the feeding and sheltering needs of
the animals. Pose a problem about the theater to be shown and solve the

problem.”

The example includes the values of justice, friendship, and helpfulness in the
Exercises/Assessment section of the Numbers and Operation learning areas of the
6th-grade mathematics textbook. This is an example of helpfulness value as it
addresses the issue of meeting the needs of animals with the money collected from
the theater that will be released on World Animal Protection Day. The helpfulness
value is assessed to be at level 2 as the example asks the students to solve the
question by considering the value of helpfulness without an explanation.

The next example is related to the value of patriotism at level 3.

Cumhuriyet Mahallesi'ne kentsel doniisim kapsaminda en fazla 5
kath okul yopilmasina izin verilmekfedir. Her katta 8 derslik olacak
sekilde kag farkli okul plani izilebilecegini inceleyelim.

Figure 4. 7 A sample content about the core value of patriotism with level 3
(published in 6th-grade mathematics textbook (MoNE, 2021, p. 30))
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The question asks:

“It is allowed to build a school with a maximum of 5 floors within the scope
of the urban transformation in the Cumhuriyet District. Let’s examine how

many different school plans can be drawn with 8 classrooms on each floor.”

This example includes the value of patriotism with level 3 in the Explore section of
the Numbers and Operation learning areas of the 6th-grade mathematics textbook.
In the example given above, it has been stated that there are some rules for building
a school in the Cumhuriyet District and that the desired buildings must be built in
accordance with these rules. Thus, the construction of a school by the laws and
rules shows that it contains the value of patriotism. This example fits in level 3 as it
requires building a school by thinking in terms of obeying the rules and laws as an
indicator of patriotism.

Another example is also related to the value of love at level 3.

Yandaki kareli kagitta verilen grafik bir ~ Grafik: Ogrencilerin En Sevdigi Meyveler
okulun 5. sinif égrencilerine “En sev- [T T T I T TTITTITITTIT]
diginiz meyve hangisidir?” sorusuna | Ofrenci Sayisi
verilen cevaplar gostermektedir. En
fazla ve en az verilen cevaplarin sayilari
arasinda 36 fark olduguna gore bu soru
kac 6grenciye sorulmustur?

eyveler

[Gilek

Figure 4. 8 A sample content about the core value of love with level 3 (published
in 5th-grade mathematics textbook (MoNE, 2021, p. 288))

The question asks:
“The graphic given on the squared paper on the right asks 5th-graders of a
school, “What is your favorite fruit?” shows the answers to the question.

How many students were asked this question since there was a difference of

36 between the maximum and the least number of answers?”
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The example includes the value of love with level 3 at the End of the chapter
question section of the Data Processing learning areas of the 5th-grade mathematics
textbook. Asking fifth-grade students what their favorite fruit is in the question is a
clear example of the value of love. Students gave their answers to their favorite
fruits and a column chart was created accordingly. From the column chart, it is
seen which fruit is liked more or less. Trying to find the desired number of students
in the fifth grade by considering the most liked and least liked fruits together is an

example of level 3 of the love value.

The next example is related to the value of self-control at level 4.

Yasam kaynagimiz olan suyun her damlasi degerlidir. Bosa ak-
masina izin vermemeli, kaynaklarimizi bilincli kullanmal ve ge-
reksiz su tiketiminin énlenmesi icin gayret géstermeliyiz. Siz de
suyun tasarrufu ile ilgili nasil &nlemler aldiginizi distintiniz ve
aciklayiniz.

Figure 4. 9 A sample content about the core value of self-control with level 4
(published in 6th-grade mathematics textbook (MoNE, 2021, p. 229))

The question asks:

“Every drop of water, which is our source of life, is precious. We should not
let it flow to waste; we should use our resources consciously and strive to
prevent unnecessary water consumption. Think about and explain how you

take measures to save water.”

The example includes the values of responsibility, patriotism, and self-control in
the Launch section of the Geometry and Measurement learning areas of the 6th-
grade mathematics textbook. The self-control value was found to be at level 4.
Asking a student to think about the kind of precautions to take regarding water use
includes the expression of self-control value to control their behavior. In addition,
mentioning the measures taken regarding the use of water in response, that is,
talking about how the behaviors are and how they make changes in their behaviors,
shows that the value of self-control falls under level 4.
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The next example is also related to justice value at level 4.

’ Birim Kesirler

Pasta Paylasimi

7 kisiden olusan bir grup arkadas, dogum giinl kutlamasi igin 2 es
pasta almigtir. Pastalardan biri 4’e, digeri 3’e bélinerek toplam 7 di-
lim pasta elde edilmis ve herkes bir dilim pasta yemistir.

Herkes esit miktarda pasta yemis midir?
Siz olsaydiniz pastalar nasil dilimlerdiniz?

Figure 4. 10 A sample content about the core value of justice with level 4
(published in 5th-grade mathematics textbook (MoNE, 2021, p. 87))

The question asks:

“A group of 7 friends bought 2 equal cakes for a birthday celebration. By
dividing one of the cakes into 4 and the other into 3, a total of 7 slices of
cake were obtained and everyone ate a slice of cake. Did everyone eat the

same amount of cake? How would you slice the cakes?”

The example includes the values of love, friendship, and justice in the Launch
section of the Numbers and Operation learning areas of the 5th-grade mathematics
textbook. In the example, the sharing of 2 equal cakes among seven friends and
asking whether everyone ate an equal amount of cake includes the equal treatment
part of the justice value. The fact that the task asks whether the cakes eaten
together are in equal amounts and that requests an explanation indicates that the

value of justice is at level 4.

4.2  Core Values in High School Mathematics Textbooks

In this part, the extent to which the core values are included in each grade level of
high school mathematics textbooks is reported. The results are presented in four
sub-sections: the frequencies of core values in high school mathematics textbooks,
the frequencies of core values in the learning areas of high school mathematics
textbooks, the frequencies of core values in the related sections of high school

mathematics textbooks, and the level of the core values in the high school
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mathematics textbooks. After the fourth sub-section, examples of core values in the
content of high school mathematics textbooks are given.

4.2.1 The Frequencies of Core Values in High School Mathematics
Textbooks

The units in the high school mathematics textbooks are explained in detail below
according to each grade level. Also, it is stated how much of the content in the
mathematics textbooks at each grade level has core values and what percentage of

the textbooks contain values.

In the ninth-grade mathematics textbook, there are five units: Unit 1: Numbers and
Algebra (Logic), Unit 2: Numbers and Algebra (Cluster), Unit 3: Numbers and
Algebra (Equations and Inequalities), Unit 4. Geometry (Triangles), Unit 5: Data,
Counting and Probability (Data). There are a total of 1103 contents in the ninth-
grade mathematics textbook, and 52 of these contents include values. This means

that 4.71% of ninth-grade mathematics textbook contains values.

In the tenth-grade mathematics textbook, there are six units: Unit 1: Data, Counting
and Probability (Counting and Probability), Unit 2: Numbers and Algebra
(Functions), Unit 3: Numbers and Algebra (Polynomials), Unit 4: Numbers and
Algebra (Quadratic Equation), Unit 5: Geometry (Quadrilaterals and Polygons),
Unit 6: Geometry (Solid Geometry). There are a total of 1013 contents in the tenth-
grade mathematics textbook, and 38 of these contents include values. This means

that 3.75% of tenth-grade mathematics textbook contains values.

In the eleventh-grade mathematics textbook, there are seven units: Unit 1:
Geometry (Trigonometry), Unit 2: Geometry (Analytic Geometry), Unit 3:
Numbers and Algebra (Applications in Functions), Unit 4: Numbers and Algebra
(Equation and Inequalities Systems), Unit 5: Geometry (Circle and Circular
Region), Unit 6: Geometry (Solid Geometry). Unit 7: Data, Counting, and
Probability (Probability). There are a total of 705 contents in the eleventh-grade
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mathematics textbook, and 26 of these contents include values. This means that
3.69% of eleventh-grade mathematics textbook contains values.

In the twelfth-grade mathematics textbook, there are seven units: Unit 1: Numbers
and Algebra (Exponential and Logarithmic Functions), Unit 2: Numbers and
Algebra (Sequences), Unit 3: Geometry (Trigonometry), Unit 4: Geometry
(Transformations), Unit 5: Numbers and Algebra (Derivative), Unit 6: Numbers
and Algebra (Integral). Unit 7: Geometry (Analytic Geometry). There are a total of
1157 contents in the twelfth-grade mathematics textbook, and 19 of these contents
include values. This means that 1.64% of the twelfth-grade mathematics textbook
contain values. The percentage of the number contents with core values in the high
school mathematics textbooks are given below in Table 4.7.

Table 4.7 The Percentage of Number of Contents with Core Values in High School
Mathematics Textbooks

Grade Level Number of Number of Percentage of
Contents Contents with Number of
Core Values Contents with
Core Values

9th-grade 1103 52 4.71%

10th-grade 1013 38 3.75%

11th-grade 705 26 3.69%

12th-grade 1157 19 1.64%

Total 3978 135 3.39%

As seen in Table 4.7., 3.39% of the content includes core values in the high school
mathematics textbooks. The percentage of content covering values is highest
(4.71%) in the 9th-grade mathematics textbook and it is the lowest (1.64%) in the
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12th-grade mathematics textbook. The values regarding each core values are given
in Table 4.8.

Table 4.8 The Frequencies and Percentage of the Core Values in High School
Mathematics Textbooks

9th-grade  10th-grade 11th-grade 12th-grade Total
Core Values f (%) f (%) f (%0) f (%) f (%)
Justice 5 (6.17) 3(5.26) 3(9.10) 2 (4.44) 13 (6.02)
Friendship 6 (7.41) 4 (7.02) 0 (0) 1(2.22) 11 (5.10)
Honesty 3 (3.70) 1(1.76) 1(3.03) 1(2.22) 6 (2.78)
Self-control 17 (20.99) 3 (5.26) 6 (18.18) 8(17.78) 34 (15.74)
Patience 1(1.23) 0 (0) 0 (0) 1(2.22) 2 (0.92)
Respect 4 (4.94) 5 (8.77) 4 (12.12) 5(11.11)  18(8.33)
Love 11(13.58) 11(19.30) 2 (6.06) 4 (8.89) 28 (12.96)
Responsibility11 (13.58) 10 (17.54) 5 (15.15) 8(17.78) 34 (15.74)
Patriotism 17 (20.99) 11 (19.30) 10(30.30)  8(17.78) 46 (21.30)
Helpfulness 6 (7.41) 9(15.75) 2 (6.06) 7(1556) 24 (11.11)
Total 81 (100) 57 (100) 33 (100) 45 (100) 216 (100)

Table 4.8 shows that the least addressed core value in high school textbooks is
patience (n=2; 0.92), and the most addressed core value is patriotism (n=46;
21.30%). According to Table 4.8, all of the ten core values are observed in the
ninth-grade mathematics textbook. The distribution of these ten core values in the
ninth-grade mathematics textbook is as follows: justice (n=5; 6.17%), friendship
(n=6; 7.41%), honesty (n=3; 3.70%), self-control (n=17; 20.99%), patience (n=1;
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1.23%), respect (n=4; 4.94%), love (n=11; 13.58%), responsibility (n=11; 13.58%),
patriotism (n=17; 20.99%) and helpfulness (n=6; 7.41%). The most mentioned
value in this textbook is self-control and patriotism (n=17), and the least mentioned

value in the textbook is patience (n=1).

Table 4.8 shows that one of the ten core values (patience) are not addressed in the
tenth-grade mathematics textbook. The distribution of core values in the tenth-
grade mathematics textbook is as follows: justice (n=3; 5.26%), friendship (n=4;
7.02%), honesty (n=1; 1.76%), self-control (n=3; 5.26%), respect (n=5; 8.77%),
love (n=11; 19.30%), responsibility (n=10; 17.54%), patriotism (n=11; 19.30%)
and helpfulness (n=9; 15.79%). The most mentioned value in this textbook is love
and patriotism (n=11), and the least mentioned value in the textbook is honesty
(n=1).

Table 4.8 shows that two of the ten core values (friendship and patience) are not
addressed in the eleventh-grade mathematics textbook. The distribution of core
values in the eleventh-grade mathematics textbook is as follows: justice (n=3;
9.10%), honesty (n=1; 3.03%), self-control (n=6; 18.18%), respect (n=4; 12.12%),
love (n=2; 6.06%), responsibility (n=5; 15.15%), patriotism (n=10; 30.30%) and
helpfulness (n=2; 6.06%). The most mentioned value in this textbook is patriotism

(n=10), and the least mentioned value in the textbook is honesty (n=1).

According to Table 4.8, all of the ten core values are included in the twelfth-grade
mathematics textbook. The distribution of core values in the twelfth-grade
mathematics textbook is as follows: justice (n=2; 4.44%), friendship (n=1; 2.22%),
honesty (n=1; 2.22%), self-control (n=8; 17.78%), patience (n=1; 2.22%), respect
(n=5; 11.11%), love (n=4; 8.89%), responsibility (n=8; 17.78%), patriotism (n=8;
17.78%) and helpfulness (n=7; 15.56%). The most mentioned values in this
textbook are self-control, responsibility, and patriotism (n=8), and the least

mentioned values in the textbook are friendship, honesty, and patience (n=1).

The data in Table 4.7 and Table 4.8 shows although the number of content

covering core values is lowest in the 12" grade level, the number of core values
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addressed in 11™ grade level is lower than it is in the 12" grade level. This is

because there are multiple core values in the same content.

When the high school mathematics textbooks at each grade level are examined
together in terms of containing core values, the most common core value addressed
in the mathematics textbooks is patriotism (n=46; 21.30%), and the least common
addressed core value in the mathematics textbooks is patience (n=2; 0.92%). Also,
it is the ninth-grade mathematics textbook with the highest number of core values
and the eleventh-grade mathematics textbook with the least number of core values
at high school grade levels. According to Table 4.8, it is observed that the core
values at each grade level mathematics textbook are not distributed in a balanced

and homogeneous way.

422 The Frequencies of Core Values in the Learning Areas of High

School Mathematics Textbooks

High school mathematics textbooks of MOoONE are examined to identify the
frequencies of core values with respect to the learning areas. Three learning areas
are included in the 9th-11th-grade mathematics textbook, “Numbers and Algebra”,
“Geometry”, and “Data, Counting and Probability”, and the twelfth-grade
mathematics textbook consists of two learning areas, “Numbers and Algebra” and

“Geometry”.

The results regarding the frequencies of the core values in learning areas of high

school mathematics textbooks are given in Table 4.9.
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Table 4.9 The Frequencies of Core Values in the Learning Areas of High School

Mathematics Textbooks

Learning Areas  9th-grade 10th-grade 11th-grade 12th-grade  Total

f (%) f (%) f (%) f (%) f (%)

Numbers and 65 (80.25) 29 (50.88) 12(36.36) 35(77.78) 141 (65.28)
Algebra

Data, Counting 12 (14.81) 19(33.33) 5(15.15) N/A 36 (16.67)
and Probability

Geometry 4(4.94) 9(1579) 16(48.48) 10(22.22) 39 (18.05)

Total 81(100) 57 (100) 33 (100) 45 (100) 216 (100)

Table 4.9 shows that there are a total of 216 core values distributed among different
learning areas of the high school mathematics textbooks. The highest number of
core values is in the Numbers and Algebra learning area (n=141; 65.28%). As seen
in Table 4.11, among the learning areas covered in the ninth-grade mathematics
textbook, the highest number of core values is in the Numbers and Algebra
learning area (n=65; 80.25%), and the lowest number of core values is in the
Geometry learning area (n=4; 4.94%). Furthermore, among the learning areas
covered in the tenth-grade mathematics textbook, the highest number of core
values is in the Numbers and Algebra learning area (n=29; 50.88%), and the lowest
number of core values is in the Geometry learning area (n=9; 15.79%). In the
eleventh-grade mathematics textbook, the highest number of core values is in the
Geometry learning area (n=16; 48.48%), and the lowest number of core values is in
the Data, Counting and Probability learning area (n=5; 15.15%). In the twelfth-
grade mathematics textbook, the Numbers and Algebra learning area has the
highest number of core values (n=35; 77.78%), and the Geometry learning area

(n=10; 22.22%) has the lowest number of core values.
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4.2.3 The Frequencies of Core Values in the Related Sections of High
School Mathematics Textbooks

The sections of the high school mathematics textbooks are analyzed in four groups;
launch, explore, exercises/assessment, and end-of-the-chapter questions. There is
no section of launch in the ninth-grade mathematics textbook. In high school
mathematics textbooks, there are core values in 135 sections. The launch, explore,
exercises/assessments, and end of the chapter questions sections of high school
mathematics textbooks contain values except for the launch section in the 12th-
grade mathematics textbook. 7 of the 135 related sections of the core values in the
high school mathematics textbooks are in the launch section, 77 in the explore
section, 22 in the exercises/assessments section, and 29 in the end of the chapter
questions section. In terms of grade level, core values are included in 52 sections of
the ninth-grade mathematics textbook, 38 sections of the tenth-grade mathematics
textbook, 26 sections of the eleventh-grade mathematics textbook, and 19 sections

of the twelfth-grade mathematics textbook.

The numbers of related sections containing core values in mathematics textbooks

of the high school level are given in Table 4.10.

Table 4.10 The Distribution of Core Values for Each Section of the High School
Mathematics Textbooks

Sections 9th-grade 10th-grade 11th-grade 12th-grade Total
Launch N/A 4 3 0 7
Explore 34 21 8 14 77
Exercises/Assessment 10 5 4 3 22
End-of-the-Chapter 8 8 11 2 29
Questions

Total 52 38 26 19 135
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According to Table 4.10, there are core values in 52 sections of the ninth-grade
mathematics textbook. In detail, core values are found in 34 explore sections, 10
exercises/assessment sections, and 8 end-of-the-chapter questions. The tenth-grade
mathematics textbook contains 38 sections on core values, including 4 launch
sections, 21 explore sections, 5 exercises/assessments sections, and 8 end-of-the-
chapter questions. The eleventh-grade mathematics textbook contains 26 sections
on core values, including 3 launch sections, 8 explore sections, 4
exercises/assessments sections, and 11 end of the chapter questions sections.
Lastly, the twelfth-grade mathematics textbook contains 19 sections on core values,
including 0 launch sections, 14 explore sections, 3 exercises/assessments sections,

and 2 end-of-the-chapter questions sections.

The results regarding the frequencies and percentage of the core values in related

sections of high school mathematics textbooks are given in Table 4.11.

Table 4.11 The Frequencies and Percentage of Core Values in the Related Sections
of High School Mathematics Textbooks

oth-grade  10th-grade 11th-grade 12th-grade Total

Sections f (%) f (%) f (%) f (%) f (%0)

Launch N/A 6 (10.53) 3(9.09) 0 (0) 9(4.17)
Explore 54 (66.67) 34 (59.65) 10(30.30) 35(77.78) 133 (61.57)
Exercises/ 15(18.52) 8(14.03) 5(15.15)  7(1555)  35(16.20)
Assessment

End of the 12 (14.81) 9(15.79) 15 (45.46) 3 (6.67) 39 (18.06)
Chapter

Questions

Total 81(100)  57(100)  33(100)  45(100) 216 (100)
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As seen in Table 4.11, the core values are mostly included in the explore section
(n=54; 66.67%), and they are covered at least in the end of the chapter questions
section (n=12; 14.81%) in the ninth grade mathematics textbook. Furthermore, in
the tenth grade, the core values are mostly included in the explore section (n=34;
59.65%), and they are covered at least in the launch section (n=6; 10.53%). For
eleventh-grade, the core values are mostly included in the end of the chapter
questions section (n=15; 45.46%), and they are covered at least in the launch
section (n=3; 9.09%). Finally, in twelfth grade, the core values are mostly included
in the explore section (n=35; 77.78%), and they are covered at least in the end of

the chapter questions section (n=3; 6.67%).

When the distribution of core values in the related sections of high school
mathematics textbooks is examined, it is seen that content containing a total of 216
values are found. Besides, findings demonstrated that the section containing the
most valued content is the Explore section with 133 values (61.57%), and the
section containing the least valued content is the Launch section with 9 values
(4.17%). Moreover, the results indicated that the core values are not distributed
equally into the four sections in the textbooks at each grade level.

4.2.4 The Level of Core Values in High School Mathematics Textbooks

The high school level mathematics textbooks are analyzed to determine the level of
core values by using the framework of “allowance of the task for understanding the
depth of the values under consideration”. Table 4.12 demonstrates at what level the

core values in the high school mathematics textbooks are included.
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Table 4.12 The Level of Core Values in the High School Mathematics Textbooks

Levels oth-grade  10th-grade 11th-grade 12th-grade Total
Level O 45 25 13 24 107
Level 1 28 29 12 17 86
Level 2 7 2 7 3 19
Level 3 0 1 1 1 3
Level 4 1 0 0 0 1
Level 5 0 0 0 0 0
Total 81 57 33 45 216

According to Table 4.12, no core values are addressed at level 5 in the high school
mathematics textbooks. The core values in the high school mathematics textbooks

are generally at level 0, and only a few core values are observed at levels 3 and 4.

As seen in Table 4.12, the distribution of the level of core values in the 9th-grade
mathematics textbook is as follows: level 0 (n=45), level 1 (n=28), level 2 (n=7),
level 3 (n=0), level 4 (n=1), and level 5 (n=0). In this grade level, most of the core
values are covered at level 0 (n=45), and only one example is found at level 4. In
the tenth-grade mathematics textbook, the distribution of the level of core values in
the 10th-grade mathematics textbook is as follows: level 0 (n=25), level 1 (n=29),
level 2 (n=2), level 3 (n=1), level 4 (n=0) and level 5 (n=0). In this grade level,
most of the core values are covered at level 1 (n=29), and only one example is
found at level 3. In the eleventh and twelfth grades mathematics textbook, the core
values are at levels 0-2, only one example are found at level 3, and no core values
are available at level 4. The distribution of the level of core values in the 11th and
12th-grade mathematics textbooks is as follows: level 0 (n=13), level 1 (n=12),
level 2 (n=7), level 3 (n=1), level 4 (n=0) and level 5 (n=0) for 11th-grade level;
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and level 0 (n=24), level 1 (n=17), level 2 (n=3), level 3 (n=1), level 4 (n=0) and
level 5 (n=0) for 12" grade level.

Examples of core values observed in the high school mathematics textbooks are
presented below, along with explanations of core values and their levels, learning
areas, and sections in the textbooks. While the examples in the textbooks contain a
single core value, sometimes they can simultaneously contain several different core
values at the same time. Below, at least two examples are presented for each level,

starting from level O up to level 4.

The first example is related to the value of love with level 0.

‘ Guzelyali Mahallesi sakinleri, sokak hayvanlarinin ice-
bilmesi i¢in mahallelerinden gecen dogrusal bir yolun
kaldinmina esit araliklarla noktalar belirleyip daha sonra
bu noktalara su kaplari koymustur. Art arda belirlenen iki
nokta arasi mesafe, toplam kap sayisina esit ve bastaki
ile sondaki nokta arasi uzaklik 110 metre olduguna gore
koyulan toplam kap sayisini bulunuz.

Figure 4. 11 A sample content about the core value of love with level 0
(published in 10th-grade mathematics textbook (MoNE, 2021, p. 208))

The question asks:

“The residents of the Giizelyali neighborhood determined spots at equal
intervals on the sidewalk of a linear road passing through their
neighborhood, and then placed water containers at these spots so that stray
animals could drink. Since the distance between the beginning and the last

point is 110 meters, find the total number of containers placed.”

The example includes the values of responsibility, helpfulness, and love in the
Explore section of the Numbers and Algebra learning areas of the 10th-grade
mathematics textbook. In the question, placing water containers on the sidewalk
under certain conditions so that stray animals can drink water shows that there is
love for animals. An expression of the love value is not explicitly stated in the

guestion, however, since placing water containers is a love for animals, this content
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is accepted as an example of love value. Even though there is a love value at the
root of the question, it is a suitable example for level 0 because there is no sentence

or reminder in the question.
The next example is related to the value of self-control at level 0.

Su tasarrufu ile ilgili asagidaki bilgiler verilmistir.

Dis fircalarken musluk siirekli agik tutulmazsa kisi basi yilda ortalama
12 ton,
« Dusstiresi 1 dakika azaltilirsa kisi basi yilda ortalama 18 ton,
+ 4kisilik bir ailede bulasik ve camasirlar makinede yikanirsa yilda orta-
lama 40 ton,
4kisilik bir ailede sebze ve meyveler cesmealtinda degil de su dolu bir
kapta yikanirsa yilda ortalama 18 ton su tasarrufu yapilabilmektedir.
Bu bilgilere gore 4 kisilik bir ailenin her bireyi, yukaridaki tedbirleri uygu-
lamaya basliyor. 1 ton suyun 2,5 Tirk lirasi oldugu bir sehirde bu ailenin
bir yil icerisinde kag Tiirk lirasi tasarruf edebilecedini hesaplayip verilen
her maddeye gore elde edilen yillik tasarruf tutarini Tirk lirasi cinsinden
sttun grafigi ile gosteriniz.

Figure 4. 12 A sample content about the core value of self-control with level 0
(published in 9th-grade mathematics textbook (MoNE, 2021, p. 360))

The question asks:
“The following information about water saving is given.

« If the tap is not kept open while brushing teeth, an average of 12 tons per

person per year,

* If the shower time is reduced by 1 minute, an average of 18 tons per

person per year,

* In a family of 4, if the dishes and laundry are washed in the machine, an

average of 40 tons per year,

* In a family of 4, if vegetables and fruits are washed in a bowl filled with
water rather than under a tap, an average of 18 tons of water can be saved

per year.

According to this information, each member of a family of 4 begins to

implement the above measures. Calculate how many Turkish liras this
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family can save in a year in a city where 1 ton of water costs 2.5 Turkish

liras, and show the annual savings in Turkish liras for each item given.”

The example includes the values of responsibility, patriotism and self-control in the
Exercises/Assessments section of the Data, Counting, and Probability learning
areas of the 9th-grade mathematics textbook. It is an example of self-control value
when people control their behavior with the information given about water saving
and take necessary by making use of the information given above about water
saving, and as a result, they ask how much a family of 4 can save at the end of a
year. Although there is no explicit expression of self-control value in the question,
the measures given to control the behaviors of people that can be done with water

saving include the self-control value as at level 0.

The next example is related to the value of patience at level 1.

LB WD B WBWE Y—,wﬂv
G PAON. PACK. 40aC AL.AAA..LAQ..@A)..A_A

Dikey Eksen Gorsel 4.1

Elde hali dokuma Tark kilturiinde énemli bir yer tutmaktadir. Bu halilar Atalardan kalma hali tez-
gahlarinda, sabirla ve azimle aylarca emek verilerek dokunur.

Yagcibedir halilari, yazyillarin birikiminin nakig nakis ve ilmek ilmek iglendigi el emegi géz nuru
halilardir. Bu halilardaki motiflerin ana 6zelligi simetrik ve geometrik olmasidir. Yagcibedir halilari
tzerindeki motiflerin altin orana gore olusturulmasi ve gesitli dénistimleri barindirmasi nedeniyle
geometri ile i¢ ice olan halilardir.

Gerek halilari gerekse toplumsal yagamiyla tarihsel ve dogal mirasa duyarl olan Yagcibedir'de
yasayan kadinlar, mahallelerinde bulunan tarihi gesmeyi yenilemek igin imece usulil yéntemiyle
yukaridaki Yagcibedir halisini dokuyorlar. Dokuduklari bu Yagcibedir halisinda belirtilen motifler
tzerinde asagidaki dontstmlerin hangi motiflere karsilik geldigini bulunuz. Hali Gizerinde baska
donustmler olup olmadigini aragtiriniz.

a) A motifinin yatay eksene gore simetriginin hangi motif oldugunu bulunuz.

b) A motifinin dikey eksene gore simetriginin hangi motif oldugunu bulunuz.

c) A motifinin eksenlerin kesim noktasina gére simetriginin hangi motif oldugunu bulunuz.

¢) A motifinin eksenlerin kesim noktasina gére 180° donduriilmis halinin hangi motif oldugunu
bulunuz.

d) C motifinin yatay eksene gore simetriginin hangi motif oldugunu bulunuz.

e) C motifinin yatay eksene gore ételenmis halinin hangi motif oldugunu bulunuz.

f) E motifinin yatay eksene gore simetrigi alindiktan sonra yatay olarak 6telenmis halinin hangi
motif oldugunu bulunuz.

Figure 4. 13 A sample content of the core value of patience with level 1
(published in 12th-grade mathematics textbook (MoNE, 2021, p. 169))
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The question asks:

“Carpet weaving by hand has an important place in Turkish culture. These
carpets are woven on ancestral carpet looms with patience and perseverance
for months. Yagcibedir carpets are handcrafted carpets in which centuries of
accumulation are embroidered and stitched. The main feature of the motifs
in these carpets is that they are symmetrical and geometric. Yagcibedir
carpets are intertwined with geometry because the motifs on them are
created according to the golden ratio and contain various transformations.
The women living in Yagcibedir, who are sensitive to the historical and
natural heritage with their carpets and social life, weave the Yagcibedir
carpet above to renew the historical fountain in their neighborhood. Find
out which motifs the following transformations correspond to on the motifs
mentioned in this Yagcibedir carpet they have woven. Investigate if there

are other transformations on the carpets.

(@) Find which motif is symmetrical about the horizontal axis of motif A.
(b) Find which motif is symmetrical with respect to the vertical axis of
motif A. (c) Find which motif is symmetrical with respect to the
intersection of the axes of motif A. (¢) Find which motif is the 180° rotated
version of motif A with respect to the intersection point of the axes. (d)
Find which motif is symmetric about the horizontal axis of motif C. (e) Find
which motif is the translated version of the C motif according to the
horizontal axis. f) After taking the symmetry of the E motif with respect to
the horizontal axis, find out which motif is the horizontally twisted

version.”

The example includes the values of self-control, patriotism, and patience in the
Explore section of the Geometry learning areas of the 12th-grade mathematics
textbook. In the example, the word patience is clearly stated and the fact that
people talk about what they do with their determination and resilience shows that is

includes the value of patience. They only reminded the value of patience in the
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question. Solving the question only by remembering the patience value is a suitable
example for level 1.

The next example is related to the value of respect at level 1.

Sayg! ve dirstliklerinden dolayi okulun onur kuruluna secilen kiz ve erkek 6grencilerden olus-
turulan 7 kisilik gruptaki kiz 6grencilerin sayisi ile erkek égrencilerin sayisinin carpimi 12 dir.
Gruptaki kiz 6grenci sayisi daha fazla olduguna goére gruptaki erkek ve kiz 6grencilerin sayilarini
bulunuz.

Figure 4. 14 A sample content about the core value of respect with level 1
(published in 10th-grade mathematics textbook (MoNE, 2021, p. 194))

The question asks:

“The product of the number of female and male students in the 7-person
group consisting of students elected to the honor council of the school due
to their respect and honesty is 12. Since the number of female students in
the group is higher, find the number of male and female students in the

group.”

The example includes the values of honesty and respect in the Launch section of
the Numbers and Algebra learning areas of the 10th-grade mathematics textbook.
Students must be respectful and honest to be selected by the honor council. The
mention of students being respectful shows that the question includes the value of
respect. It has been found to be a suitable example for level 1 since only

mentioning the value of respect in the question reminds the value of respect.
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The next example is related to the value of responsibility at level 1.

5 gdndlld, bir ilde I6semili cocuklar yararina bir kermes diizenleyecektir. Bu kisilerin isimlerini ve kermesle
ilgili yapilacak igleri gdsteren tablo agagida verilmigtir.

Goéndilliiler Yapilacak isler

« Evren + Evegyas! temini

+ Murat + Giysi temini

+ SemihCan | « Gidatemini

« Katibe + Mekan temini

« Sule + Reklam ve halkla iliskiler

Is dagilimi asagidaki kurallara gére yapilacaktr.
I. Evren, belediyede ¢alistigl icin mekan temininden sorumlu olacaktir.

Il. Semih Can, reklam ve halkla iligkilerden sorumlu olacaktir.
lll. Herkes, yalniz bir gorev alacaktir.

Verilen bu bilgilere gore agagidaki sorulari cevaplayiniz.
a) Kag farkl sekilde gérev dagilimi yapilabilecegini bulunuz.

b) Evren ve Semih Can’in gorevlerinin belli olmamasi durumunda kag farkh sekilde gorev dagilimi ya-
pilabilecegini bulunuz.

Figure 4. 15 A sample content about the core value of responsibility with level 1
(published in 10th-grade mathematics textbook (MoNE, 2021, p. 93))

The question asks:

“S volunteers will organize a bazaar for the benefit of children with
leukemia in a province. The table showing the names of these people and
the work to be done about the bazaar is given above. Work distribution will
be made according to the following rules. 1. Evren works in the
municipality; he will be responsible for the provision of space. Il. Semih
Can will be responsible for advertising and public relations. I11. Everyone
will receive only one task. Answer the questions based on the information
given. a) Find how many different ways the task can be distributed. b) If the
duties of Evren and Semih Can are not clear, find out how many different

ways the task can be distributed.”

The example includes the values of patriotism, helpfulness, and responsibility in
the Explore section of the Numbers and Algebra learning areas of the 10th-grade
mathematics textbook. The fact that everyone has a responsibility in this bazaar by
holding a bazaar for the benefit of children with leukemia shows that it includes the
value of responsibility. Fulfilling the assigned duties means fulfilling their

responsibility towards themselves and their environment. It is an example of level 1

74



because the word responsibility is clearly stated in the question and it reminds the
value of responsibility that people fulfill these responsibilities.

The next example is related to the value of patriotism with level 2.

o 1300
A B

Bir miihendis, teleferik tesisi icin ¢izdigi projede
teleferigin baslangic noktasini A, celik halatin
yatayda yaptigi aciyi 23° olarak aliyor. Ote
yandan Anitlar Yiksek Kurulu, kiiltirel mirasin
tahrip olabilecegi gerekgesiyle miihendisten
projeyi degistirmesini istiyor. Bunun lzerine
projeyi degistiren miihendis, A noktasini
sekildeki gibi 60 metre saga kaydirip gelik
halatin yatayda yaptigi aciyi bu defa 30° olarak
ahyor. Miithendisin yaptig degisikligin ardindan
teleferigin izleyecegi yolun ka¢ metre kisaldigini
bulunuz.

(sin7°=0,12 ve sin23° = 0,39 aliniz.)

Figure 4. 16 A sample content about the core value of patriotism with level 2
(published in 11th-grade mathematics textbook (MoNE, 2021, p. 72))

The question asks:

“An engineer takes the starting point as A in the project he has drawn for
the ropeway facility and the angle he makes with the horizontal of the steel
halation as 23 degrees. On the other hand, the High Council of Monuments
asks the engineer to change the project on the grounds that the cultural
heritage may be destroyed. Thereupon, the engineer changed the project,
shifted point A 60 meters to the right as in the figure, and took the angle
made by steel rope horizontally as 30 degrees this time. After the
engineer’s change, find how many meters shortened the path to be followed

by the cable car.”

The example includes the values of responsibility and patriotism at the End of the
chapter question section of the Geometry learning areas of the 11th-grade

mathematics textbook. Demanding that the ropeway to be built by the engineer
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should be changed because the cultural heritage may be destroyed shows being
sensitive to the historical and natural heritage. It is an indicator of patriotism value,
which indicates that the question includes the value of patriotism. To solve the
question, considering being sensitive to the historical and natural heritage, that is,
changing the project by considering the patriotism value has been an example

suitable for level 2.

The next example is related to the values of helpfulness at level 2.

Bir siniftaki 6grenci velileri sinifta maddi du-
rumu iyi olmayan iki 6grencinin ihtiyaclarini
karsilamak icin kendi maddi durumlariyla
orantili olarak aralarinda para toplamiglar-
dir. En az para veren iki 6grenci velisi 20 TL
ve 25 TL vermistir. 17 8grenci velisinin verdi-
§i para miktari bir aritmetik dizi olusturmak-
tadir. Buna gore;

a) En fazla yardimda bulunan 6grenci veli-
sinin verdigi para miktarini bulunuz.

b) Toplanan para iki 63renciye esit olarak
paylastinlirsa her bir 6grenciye verilen
para miktarini bulunuz.

Figure 4. 17 A sample content about the core value of helpfulness with level 2
(published in 12th-grade mathematics textbook (MoNE, 2021, p. 101))

The question asks:

“The parents of the students in a class collected money in proportion to their
financial situation to meet the needs of two students whose financial
situation was not good in the class. The parents of the two students who
paid the least gave 20 TL and 25 TL. The amount of money given by 17

students' parents forms one arithmetic series. According to this;

a) Find the amount of money given by the student's parent who helped the

most.

b) If the money collected is shared equally between two students, find the

amount of money given to each student.”
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The example includes the values of justice and helpfulness in the
Exercises/Assessments section of the Numbers and Algebra learning areas of the
12th-grade mathematics textbook. In the question, it is stated that helping students
who have no financial situation and collecting money to meet their needs include
the value of helpfulness. It means being merciful towards and helping
underprivileged students by collaborating. Students solve the question by
considering the value of helpfulness in order to find the amount of money given by
the parents of the students who helped the most. This shows that the example of

helpfulness value is at level 2.

The next example is related to the value of friendship at level 2.

Yigit evden okula yliriiyerek 30 dakikada gitmektedir. 08.30 da dersi baslayan Yigit
ders zilinden 15 dakika 6nce okulda olacak sekilde evden cikiyor. Yolun yarisina
geldiginde arkadasi Yusuf'a gotiirmek icin séz verdigi hediyeyi evde unuttugunu
fark ediyor. Verdigi sozii yerine getirmek icin sabit hizla kosarak eve gidip hediye-
yi aliyor ve yine ayni sabit hizla kosmaya devam ederek ders zili calarken okulda
oluyor. Yigit ev ile okul arasinda her zaman ayni yolu kullandigina gére hediyeyi
evden saat kacta aldigini bulunuz.

Figure 4. 18 A sample content about the core value of friendship with level 2
(published in 9th-grade mathematics textbook (MoNE, 2021, p. 177))

The question asks:

“Yigit walks from home to school in 30 minutes. Starting class at 8.30,
Yigit leaves the house to be at school 15 minutes before the class bell.
Halfway through, he realized that he forgot the gift he promised to take to
his friend Yusuf at home. To fulfill his promise, he runs home at a steady
speed and picks up the gift, and continues to run at the same steady speed
and is at school when the school bell rings. Since Yigit always uses the
same road between home and school, find out what time he received the gift

from home.”

The example includes the values of love, honesty, and friendship in the Explore
section of the Numbers and Algebra learning areas of the 9th-grade mathematics

textbook. Buying a gift for a friend is an example of friendship value. It is an
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example of friendship value when Yigit realizes that he forgot the gift he bought
for his friend at home, and returns home to receive the gift. Going home again to
get the gift he forgot is a suitable example for level 2, as it will enable him to solve

the question by thinking about the value of friendship.

The next example is related to the value of honesty with level 3.

Yandaki dogrusal grafik bir Griiniin alis ve satis fiyati
arasindaki iliskiyi gostermektedir. Bu triinden satin alan
bir kisi, satis fisini incelediginde kendisinden 80 TL yerine
yanlishkla 60 TL alindigini fark ediyor. Bunun {izerine
magazaya donen kisi 20 TL daha ddiyor. Kisinin 20 TL yi
6demesi veya édememesi durumlari icin magazanin elde
edecegi kar oranlarini bulunuz.

Figure 4. 19 A sample content about the core value of honesty with level 3
(published in 11th-grade mathematics textbook (MoNE, 2021, p. 123))

The question asks:

“The linear graph on the sides shows the relationship between the buying
and selling price of a product. When a person who buys this product
examines the sales receipt, he realizes that instead of 80 TL, he was
mistakenly charged 60 TL. Then the person returning to the store pays
another 20 TL. Find the profit rates of the store for the person to pay or not
pay the 20 TL.”

The example includes the value of honesty with level 3 in the Explore section of
the Numbers and Algebra learning areas of the 11th-grade mathematics textbook.
Noticing the mistake made at the cashier regarding the product that the person
bought, returning to the store and correcting the mistake, and paying the necessary
money shows that s/he is a truthful person. This behavior shows us that this person
has an honesty behavior. Thus, the question has the value of honesty. Moreover,
the question, asking us the profit rates in case of paying or not paying 20 TL is
actually asking us to find profit rates in cases where the person is honest or not.

This shows that the question is clearly a suitable example for level 3.
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The next example is related to the value of justice at level 3.

Bir sinifta 9 kisi arasindan 6 Kisilik bir ekip ve bu ekip iginden de bir
bagkan secilecektir. Bu secimin kag farkli sekilde yapilabilecegini
bulunuz.

Figure 4. 20 A sample content about the core value of justice with level 3
(published in 10th-grade mathematics textbook (MoNE, 2021, p. 40))

The question asks:

“A team of 6 people will be selected from 9 people in a class and a
president will be selected from this team. Find how many different ways

this choice can be made.”

The example includes the value of justice with level 3 in the Explore section of the
Data, Counting, and Probability learning areas of the 10th-grade mathematics
textbook. Choosing a team among the students in the class and choosing a
president from this team shows that it includes the value of justice from being fair.
To elect the president, a fair election must be held and the election must be done by
treating everyone equally. Considering the conditions of whether this election to be

made is fair or not, shows that it is an example for level 3.

In the high school mathematics textbooks, there is one example with level 4. The
next example is related to the value of honesty with level 4.

iki arkadas izledikleri bir voleybol maci doniisiinde Ali ile karsilasiyor.

Bir voleybol macinda iki farkl sonug vardir.
Ali bu arkadaslardan birinin dogru bir davranis olmamasina ragmen daima
yalan, digerinin ise erdemli bir sekilde daima dogruyu sdyledigini bilmekte-
dir.
Ali hangi arkadasinin dogru hangi arkadasinin yalan séyledigini unutmustur.
+  Ali bu arkadaslarindan yalniz birine sadece bir soru soracaktir.
Buna gore Ali'nin macgi hangi takimin kazandigini 6grenmesi icin sormasi gereken
soruyu bulunuz.

Figure 4. 21 A sample content about the core value of honesty with level 4
(published in 9th-grade mathematics textbook (MoNE, 2021, p. 31))
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The question asks:

“Two friends meet Ali on the way back from a volleyball match they were

watching.

1. There are two different outcomes in a volleyball match.

2. Ali knows that one of these friends always lies, even though
it is not the right behavior, and the other always tells the
truth in a virtuous way.

3. Ali has forgotten which of his friends is true and which of
his friends is lying.

4. Ali will only ask one guestion to one of these friends.

Accordingly, find the question that Ali should ask in order to find out which

team won the match.”

The example includes the values of love, friendship, and honesty in the Explore
section of the Numbers and Algebra learning areas of the 9th-grade mathematics
textbook. It has been determined that the question includes the value of honesty
since the given example mentions the behavior of being truthful. Also, the fact that
it is clearly stated in the question that lying is not a correct behavior shows that it
includes the value of honesty. For Ali to find out which team won at the end of the
match with the question he will ask, he needs to think in detail about the concept of
honesty so that he can find the right person. The question was found to be a
suitable example for level 4, as the students had to question and explain the honesty
value in order to find out which one is true or which one is lying with the question

they will ask.

4.3 The Similarities and Differences of Core Values in the Mathematics

Textbooks in terms of School Levels

In this part, the similarities and differences of core values in the mathematics

textbooks according to school levels are explained in detail. The percentage of the
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number of contents with core values in mathematics textbooks, the frequencies and
percentage of core values in mathematics textbooks, the frequencies of core values
in the learning areas of mathematics textbooks, the frequencies of core values in
the related sections of mathematics textbooks, and the level of core values in

mathematics textbooks are explained according to school levels.

The analysis of data shows that the percentage of number of contents with core
values in mathematics textbooks is higher in middle school (7.88%) than in high
school (3.39%). Also, middle school mathematics textbooks in all grade levels
contain more content with core values than high school mathematics textbooks. As
the grade level increases, the number of content covering the core values decreases,
with the highest value in the 5th-grade mathematics textbook at 12.22%, and the

lowest value in the 12th-grade mathematics textbook at 1.64%.

Moreover, there are some similarities and differences in the frequencies and
percentages of core values in middle and high school mathematics textbooks
according to school levels. Firstly, the number of core values found in middle
school mathematics textbooks (n=445) is higher than the number of values (n=216)
found in high school mathematics textbooks. The most addressed core value is the
same at both school levels, which is patriotism. In contrast, the core values with the
lowest percentages in middle and high school mathematics textbooks differ. While
the least mentioned value in middle school mathematics textbooks is honesty (n=2;
0.45%), the least mentioned value in high school mathematics textbooks is patience
(n=2; 0.92%). Generally, the core values are not distributed evenly in mathematics
textbooks at both school levels and some values are mentioned more than other

values.

The frequencies of core values in the learning areas of Mathematics textbooks in
terms of school levels could not be compared precisely because the learning areas
in middle and high school mathematics textbooks are different. While the learning
areas in middle school mathematics textbooks are Numbers and Operation,

Algebra, Geometry and Measurement, Data Processing, and Probability, the
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learning areas in high school mathematics textbooks are Numbers and Algebra,
Geometry, and Data, Counting and Probability.

Moreover, some similar and different results are found in the number of core
values contained in the related sections (Launch, Explore, Exercises/Assessments,
End of the chapter questions) of mathematics textbooks. The section with the most
core values at both school levels is the Explore section. 162 values are found in the
Explore section at the middle school level and 133 values are found in the Explore
section at the high school level. In contrast, the section with least core values
differs between school levels. The lowest number of values is found in the End-of-
the-chapter questions section at the middle school level (n=39), and in the Launch
section at the high school level (n=9). As can be understood from the analysis for
both school levels, the distribution of core values in the related sections of
mathematics textbooks is not homogeneous. The number of core values varies

considerably.

Finally, the analysis of data regarding the level of core values in the mathematics
textbooks according to school levels shows that the depth of the values decreases as
the grade-level increases in the mathematics textbooks at both school levels. From
level 0 to level 5, content containing values decreased and even no content
containing core values is available for level 5 at both school levels. In general,
when examining the levels of core values in the mathematics textbooks, it is clearly
seen in the table that there is no balanced distribution between levels. Also, it is
found that the contents, which are in the sections of Launch, Explore,
Exercises/assessments, and End-of-the-chapter questions, at low levels such as
level O, level 1, and level 2 are more common at both school levels. On the
contrary, content at level 3, level 4, and level 5 are limited or not available in all

grade-level mathematics textbook.
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CHAPTER 5

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS

The main purpose of this study was to investigate to what extent the core values
emphasized in the mathematics curriculum were addressed in each grade level of
middle and high school mathematics textbooks of MoNE publications in the 2022-
2023 academic year. To this end, the frequencies and the level of core values, the
frequencies of core values concerning learning areas and sections, and the level of
core values in the middle and high school mathematics textbooks were examined.
In this section, the results will be presented as a discussion of the previous studies
in the literature. Finally, implications, recommendations, and limitations will be

mentioned.

51 Core Values in the Middle School Mathematics Textbooks

The distribution of core values in the middle school mathematics textbooks was
examined, and how much value the textbooks contained as a percentage was
analyzed. According to the results, the 5th-grade textbook contains 12.22%, the
6th-grade textbook contains 8.43%, the 7th-grade textbook contains 6.45%, and the
8th-grade textbook contains 4.95%. Among the middle school mathematics
textbooks examined, values were included at most in 5th grade and at least in 8th
grade. Similarly, in the study of Koksal (2021), which examined middle school
mathematics textbooks regarding values education, the textbook with the lowest
value was at the 8th-grade level. However, the textbook with the highest number of
values was at the 6th-grade level. The fact that textbooks contain less value as the
grade level increases may be due to the idea of academic success. Students begin to
prepare for the High School Transition System (LGS) exam starting from the 7th
grade. Since the questions in the textbooks are questions prepared for
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understanding the subject instead of being examples containing values, they may

contain values less.

When the frequencies of core values in middle school mathematics textbooks were
investigated, it was observed that the ten core values in the mathematics curriculum
are not evenly distributed in the middle school mathematics textbooks. While some
values are mentioned more, some are mentioned very little or not. The results in
this study were compared one by one based on grade level. For example, the most
mentioned value was patriotism, and the least mentioned value was honesty in the
fifth-grade mathematics textbook. There were some similarities and differences
between the studies in the literature. Mutlubas (2021) reached the same conclusion
in her study with fifth-grade textbooks. In addition, Yildiz (2019) also found the
value of patriotism as the most mentioned value at the fifth-grade level in his
analysis of middle school mathematics textbooks. In similar studies in the
literature, honesty was found to be the least common value in 5th grades (Kilcan,
2020; Koksal, 2021; Mutlubas, 2021; Saymn et al., 2019). As a different result, the
self-control value in the study of Sayin et al. (2019), the responsibility value in the
study of Kilcan (2020), and the love value in the study of Kdksal (2021) were the

values found the most.

In the 6th grade, the value of responsibility was the highest, the value of respect
was the least, and even the values of patience and honesty had never been found in
the textbook. Kilcan (2020) also found the value of respect the least and did not
find the values of patience and honesty in the textbooks. Similarly, Yildiz (2019)
reported no value of patience in the textbook and found only a single value of
honesty. In another study in the literature, the value of honesty was found one time
(Koksal, 2021). The findings of this study are compatible with the results of Yildiz
(2019) and Koksal (2021). On the contrary, while we found the value of respect as
the least mentioned value in the 6™-grade mathematics textbook, Kéksal (2021)

found the value of respect as the most mentioned value in her study.
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In the 7th grade, the value of patriotism was the highest, the value of patience was
the least, and even the value of honesty had never been found in the textbook.
Similarly, Kilcan (2020) also did not find the value of honesty in the seventh-grade
textbook, and Koksal (2021) found the value of honesty and patience as the least
mentioned value in the seventh-grade mathematics textbook. On the other hand,
Koksal (2021) found the most mentioned value as love, and Kilcan (2020) found
the most mentioned value as responsibility. While the value of honesty was not
found in the current study, Yildiz (2019) stated that the values of honesty,
responsibility, and helpfulness were found the most in his study. The reason for

these differences may be the difference in the indicators of the values.

Finally, in eighth grade, the most mentioned value was patriotism, and the least
mentioned values were honesty and patience. The results regarding the values of
honesty and patience align with the results of other studies (e.g., Kilcan, 2020;
Yildiz, 2019). As a difference, Koksal (2021) concluded that the eighth-grade
textbook contains the value of love the most, Kilcan (2020) found the values of
love and helpfulness the most, and Yildiz (2019) found the values of connection,
equality, and helpfulness at most. As can be understood from the results, the
studies investigating the same textbooks reported different numbers of core values.
Even in the current study, there was a difference in the results, even though the
publications of all the textbooks examined were the publications of the MoNE.
This may be related to the analysis framework used in the studies. The differences
in the root values in the frameworks used in various studies and the sections
examined in the mathematics textbooks may cause differences in the data results.
In order to ensure consistency between studies, it may be recommended to take the
same or similar indicators of root values and to examine the same sections in

mathematics textbooks.

The analysis of results shows that although all of the textbooks examined in the
current study were published by MoNE, there are differences in the frequencies and

levels of values among the textbooks. These differences among the textbooks may
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be due to the different value perceptions of the authors of the textbooks, or some
concepts addressed at different grade levels may be less relevant to the core values.

Moreover, the results regarding the frequencies of core values in the learning areas
of middle school mathematics textbooks showed that the highest value was found
in Numbers and Algebra, and the lowest value was found in Geometry and
Measurement in the 5th-grade mathematics textbook. Similar results were obtained
in studies conducted in the literature (Koksal, 2021; Mutlubas, 2021; Sayin et al.,
2019). In these studies, the first chapter was found to contain the most values, and
chapter 4 was found to contain the least value. Since the first chapter is related to
the learning area of Numbers and Operation and Chapter 4 is related to the learning
area of Geometry and Measurement, a comparison has been made, and it has been
determined that similar results have been obtained. In addition, Ozkaya and Duru
(2020) found the learning area of Numbers and Operations to have the most variety
of values. However, they found the learning area of Data Processing to have the

least number of values. This shows the difference between the two studies.

In the 6th-grade mathematics textbook, the Numbers and Operations learning area
had the highest number of values, and the Algebra learning area had the lowest
number of values. In the study of Ozkaya and Duru (2020), the Numbers and
Operations learning area had the highest value, and the Algebra learning area had
the lowest value. In another study, Koksal (2021) found that Chapter 2, which is
related to Numbers and Operations, contained the most value, while Chapter 5, in

the Geometry learning area, contained the lowest number of values.

Furthermore, in the current study, the Numbers and Operations learning area was
found to have the highest value, and the Data Processing learning area was found to
have the lowest value in the 7th-grade mathematics textbook. In the studies of the
literature, while the results of the learning area with the most values were the same,
the learning area with the least number of values was different (Koksal, 2021;
Ozkaya & Duru, 2020). For example, these studies found the learning area of

Geometry with the least value in the seventh-grade textbooks. In the 8th-grade
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textbook, values were found mostly in the Numbers and Operations learning area
and the least in the Geometry learning area. Again, the same conclusion was
reached by Koksal (2021). Unlike these results, the Algebra learning area had the
highest value, and the Probability learning area had the lowest value in Ozkaya and

Duru (2020).

Based on these results, the learning area with the most value has generally been the
Numbers and Operation learning area, which is an expected result. Questions in the
Numbers and Operation learning area are generally problem-oriented, contributing
to the easy and better integration of values into the textbooks. On the other hand,
the learning areas with the least value were generally found to be “Geometry and
Measurement” and “Data Processing.” Since the Geometry and Measurement
learning areas consist mostly of visual questions, it might be challenging to include
expressions containing values. In the learning area of Data Processing, the reason
for less value might be due to the ordinary and result-oriented questions often

asked to ensure understanding of the subject.

The study also examined the frequencies of core values in the related sections of
the middle school mathematics textbooks. The analysis of the findings showed that
the section containing the most value was the Explore section in the 5th grade and
6th grade, the Launch section in the 7th grade, and the Exercises/Assessments
section in the 8th grade. On the other side, the section containing the least value
was the End-of-the-chapter-questions section in all grade levels, and the Explore
section also contained the least value in 8th grade. In the literature, Karaca and
Uzunkol (2019) examined the frequency of the values in the 3rd and 4th-grade
mathematics textbooks according to sections. They found the highest value in the
study section and the lowest value in the activity section. The activity section was
defined as short activities that enable students to think about the subject before
starting the subject, and the study section as additional individual studies that
students would do after the subject is learned and consolidated. In the current
study, the study section corresponds with the exercises/assessments section, and the

activity section corresponds with the launch section. Thus, it coincided with the
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results in the 8th-grade textbook, in which the Exercises/Assessments section
contained the most values. On the contrary, the fact that the Launch section
contained the least value conflicted with the result in the 7th-grade textbook

because the most value was found in the Launch section in that textbook.

The core values were not evenly distributed throughout the sections in the
textbooks. While some sections contain more values, some contain fewer values,
and some do not mention values. It has been determined that the values in the
textbooks are mostly in the Explore section, where the examples are provided. The
fact that the sample questions are mostly included in the textbooks can be shown as
a reason for the examples to contain more value. The result is expected that
mathematics would contain more values since it would be easier to place values

into the problems and examples using daily life topics.

Eventually, in examining the levels of values in the mathematics textbooks of
middle school level, the results were as follows, from highest to lowest,
respectively: level 0 (n = 255), level 1 (n = 135), level 2 (n = 38), level 4 (n = 10),
level 3 (n = 7) and level 5 (n = 0). As can be understood from these results, no
examples were suitable for level 5 in the textbooks. Most examples were found
from level 0, and the least from level 3. This means that the low-level examples,
such as level 0 and level 1, were more common at each grade level, and high-level
examples were rarely or absent. Similar to the findings of this study, Cetin et al.
(2021) found that the values in the ninth-grade level mathematics textbooks were at
low levels. The difficulty of integrating high-level values into textbooks may be
related to the inexperience of the authors in connecting values education and
mathematics, or it may be due to perceiving mathematics as a value-free course
(Dede, 2007).
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5.2  Core Values in the High School Mathematics Textbooks

The distribution of core values in the high school mathematics textbooks was
examined in the study. Among the high school mathematics textbooks examined,
values were included at most in the 9th grade and at least in the 12th grade.
Similarly, in the study of Teker and Ellez (2022) examining mathematics textbooks
of high school level in the light of values education, the textbook with the least
value was at the 12th-grade level. However, the textbook with the highest value
was at the 10th-grade level. The results of this study also showed that the values
were addressed very little in high school mathematics textbooks. The reason for
this may be that mathematics subjects become more and more abstract as the grade

level increases.

When the frequencies of core values in the mathematics curriculum in high school
mathematics textbooks were investigated, similar and different results were
obtained with the studies in the literature. It has been determined that the core
values were not distributed evenly in the textbooks. The results in this study were
compared one by one based on grade level. Patriotism and self-control values were
found at most, and patience was found the least in the 9th grade. Patience was also
found to be the least mentioned value in the studies of Cetin et al. (2021) and Teker
and Ellez (2022). Contrary to this similarity, the value of responsibility and
helpfulness was found to be the most mentioned value in the literature (Cetin et al.,
2021; Teker & Ellez, 2022). In the 10th grade, patriotism and love were found the
most, and patience and honesty were found the least. In a similar study, Teker and
Ellez (2022) also determined the values of patriotism, helpfulness, and
responsibility as the highest, and the values of justice, patience, friendship,
honesty, self-control, and love as the least. What makes the difference in these two
studies is that while we found the value of love at the highest, Teker and Ellez
(2022) found it to be the least.

Additionally, patriotism is the most common value in 11th-grade mathematics

textbook, while patience, friendship, and honesty were the rarest values. While the
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current study's findings are similar to those of Teker and Ellez (2022) for the least
common values, they are in conflict with them for the values of patriotism, which
they found to be the least common value. Finally, self-control, responsibility, and
patriotism were found to be the highest in the 12th-grade mathematics textbooks,
while friendship, honesty, and patience were found the least. In the study of Teker
and Ellez (2022), while patriotism and helpfulness were the most common in the
twelfth-grade textbook, the values of justice, friendship, honesty, patience, self-

control, and love were the least.

Along with similar studies in the literature, this study showed that high school
mathematics textbooks were insufficient in terms of containing values. High school
mathematics textbooks contain less value, especially when compared with the
middle school level. This may be because high school math subjects are perceived
as more abstract, and some may even think that these subjects do not contain value.
Also, the distribution of values in the textbooks is not even. Some values were
mentioned more, some were mentioned less, and some were not mentioned.
Regardless of whether the publications are the same or different, there was a
difference in the results of the textbooks containing the core values. This shows
how important the value perceptions and thoughts of the authors who develop the

contents in the textbooks are.

In addition, the frequencies of core values in learning areas were analyzed and
compared with similar studies in the related literature. In the 9th, 11th, and 12th
grades, the highest value was found in the Numbers and Algebra learning area. The
least value was found in the Geometry learning area. In contrast, in the 11th grade,
the highest value was found in the Geometry learning area. The least value was
found in the Data, Counting and Probability learning area. Some of these results
were in line with the studies in the literature. In particular, the results of the current
study are parallel to the related literature regarding the distribution of core values in
the learning areas in the 9th and 12th grades (Cetin et al., 2021; Teker & Ellez,
2022). On the contrary, in the 10th-grade mathematics textbook, while Teker and
Ellez (2022) similarly found that the learning area of Numbers and Algebra
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contained the most value, they found the learning area of Data, Counting, and
Probability contained the least value. Also, they found that Numbers and Algebra,
and Geometry learning areas, which have the same number of values, contained the
most values, and the learning area of Data, Counting, and Probability contained the

least value in the 11th-grade textbook.

It was observed that the core values were not evenly distributed according to the
learning areas. In general, it has been determined that the Numbers and Algebra
learning area contained the most value, while the Geometry and Data learning areas
contained less value. Similar results were obtained in high school mathematics
textbooks and middle school mathematics textbooks. As mentioned before, values
could be easily integrated because the learning area of Numbers and Algebra
contains numerous tasks and problems connected to issues around these values.
However, it may be more difficult to integrate values in the Geometry and Data
learning areas, which contain questions involving more graphs and shapes but are

not easily connected to values, particularly in Geometry.

Moreover, high school mathematics textbooks were also examined regarding the
frequencies of the sections in which the values are included. As a result of the
analysis, the section containing the most value in the 9th, 10th, and 12th grades was
the Explore section, and the End-of-the-chapter questions section contained the
most value in the 11th grade. The same conclusion was reached in Cetin et al.
(2021)’s study. In addition, Teker and Ellez (2022) concluded the same result for
the Example sections in the 9" 10" and 12" grades, and they reported that the
Measurement and Evaluation section in the 11th grade contained the value most. A
comparison could be made in which the part used as an example under the Explore
section in our study, and the part of Measurement and Evaluation was under the
End-of-the-chapter questions. Since the textbooks contain too many sample
questions, it is reasonable for the values to be in the Explore section, where the

most examples are found.
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The section containing the least value in the 10th, 11th, and 12th grades was the
Launch section, and the End-of-the-chapter questions section was the section
containing the least value in the 9th grade. In the study of Cetin et al. (2021), the
information box was found to be the section with less value, but in this study, a
comparison could not be made because the information box was not in the research
area. In the study of Teker and Ellez (2022), the section with the lowest values in
the 11th-grade textbook was found as the Preparatory work. Since the Preparatory
work is related to the Launch section, the findings of this study are compatible with
our study. However, the results of this study for the 12th-grade mathematics
textbook differ from the results of Teker and Ellez (2022). The researchers found
the Measurement and Evaluation sections to be the sections with the lowest number
of values. Actually, an efficient comparison cannot be made with the work of Teker
and Ellez (2022) because we grouped the content in the books differently, such as
launch, explore, exercises/assessment, and the end-of-the-chapter questions. For
example, although they took the “I’m thinking” section as a distinct section, it was

considered under the Explore section in the current study.

Finally, in examining the levels of values in the mathematics textbooks at the high
school level, the results were as follows, from highest to lowest: level 0 (n = 107),
level 1 (n = 86), level 2 (n = 19), level 3 (n = 3), level 4 (n = 1) and level 5 (n = 0).
As can be understood from these results, no examples were available for level 5 in
the textbooks; most examples were found at level 0, and the least were found at
level 4. This means that the low-level examples, such as level 0 and level 1, were
more common at each grade level, and high-level examples were rarely or even
absent. In a similar study to this study, Cetin et al. (2021) found that the values in
the textbooks were generally at low levels, then at medium level, and the least at
the strong level. Therefore, it has been observed that textbooks usually include
expressions that may remind some values. However, the values usually are not
mentioned in a context. There are no explanations related to the importance and
usefulness of these values. The reason for this may be related to the perception that

accepts mathematics as a value-free field, or it may be related to the difficulty of
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including values in relevant contexts in high school mathematics subjects due to
their nature. However, the values should be given in a more qualified way in the

mathematics textbooks so that students can make sense of and internalize values.

5.3  Core Values in Mathematics Textbooks According to School Levels

The results regarding the distribution of core values in the mathematics textbooks
according to school levels indicated that the mathematics textbooks in middle
school contain the core values at the rate of 7.88%, and the mathematics textbooks
in high school contain the core values at the rate of 3.39%. This means that middle
school mathematics textbooks contain more core values than high school. This may
be because the topics in mathematics textbooks include more abstract topics during
the transition from middle school level to high school level. The textbook authors

may have had difficulties incorporating core values in abstract topics.

When the frequencies of core values in the mathematics curriculum in mathematics
textbooks in terms of school level were investigated, it was determined that the
core values were not distributed evenly in the textbooks at both middle and high
school levels. Patriotism was found to be the most mentioned core values in
mathematics textbooks of middle school and high school. In contrast, the least
mentioned core values are different in both school levels. While the least
mentioned core value is honesty in middle school, as found in other studies (e.g.,
Kilcan, 2020; Koksal, 2022), the least mentioned core value is patience in high
school as also reported by Teker and Ellez (2022). The fact that the value of
patriotism is the most mentioned value at both school levels may be because,
according to Habermasian, one of the critical theory thinkers, the values taught in
schools have changed historically, and the reason for this change is related to the
political history of the society (Carleheden, 2006). Based on this thought, the fact
that Tirkiye has a long and deep-rooted historical past can be shown why the value
of patriotism is mentioned more than other values in mathematics textbooks at both

middle school and high school levels. Moreover, the reason why the values of
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honesty and patience are rarely mentioned in mathematics textbooks may be due to
the thoughts or beliefs of textbook authors (Demirtas & Ozer, 2015). As also
reported in Deniz’s (2018) study, teachers and probably textbook authors do not
know how to incorporate these two values, patience and honesty, in mathematics
classes. Thus, this may be why textbook authors mention values less in

mathematics textbooks.

Moreover, the analysis of frequencies of core values for each learning area shows
that at the middle school level, the highest number of values was given in the
learning area of Numbers and Operations, and the least number of values was given
in Probability and Algebra. In contrast, the highest number of values was given at
the high school level in the learning area of Numbers and Algebra. The least
number of values was given in the Data, Counting and Probability learning area. In
the literature, similarly, Numbers and Operations was found to be the learning area
with the most value at the middle school level (Koksal, 2022; Mutlubas, 2021;
Ozkaya, 2020; Saymn, 2019), and Numbers and Algebra was found to be the
learning area with most value in the high school level(Cetin et al., 2021; Teker &
Ellez, 2022). The fact that the Number and Operations learning area is heavily
included as a subject in mathematics textbooks at every grade level at the middle
school level, and the Numbers and Algebra learning area is heavily included as a
subject in the mathematics textbooks at every grade level at the high school level,

may result in these learning areas to contain more core values.

The frequencies of core values in the learning areas of mathematics textbooks in
terms of school levels could not be compared precisely because, as stated before,
the learning areas in middle and high school mathematics textbooks are different.
One of the conclusions that can be drawn from the research is that the most
mentioned core values in mathematics textbooks at both school levels are generally

in the learning areas involving numbers.

The analysis of results regarding the frequencies of core values in the related

sections indicates that the Explore section contains more core values in
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mathematics textbooks at both school levels. On the contrary, the section
containing the least value was the End-of-the-chapter questions section in the
middle school level and the Launch section at the high school level. As can be seen
from here, the core values were not evenly distributed among the sections in the
textbooks at both school levels, and even some sections were neglected. On the
contrary, as stated in the high school mathematics curriculum, values should not be
limited to only one unit/chapter of the textbooks (MoNE, 2018b).

Finally, the findings show that in both school levels, the level of core values
decreases as the grade-level increases. Also, the questions in the textbooks were
found mostly at the level 0 in both schools level, and there were no suitable
examples at level 5 in middle and high school. In the literature, Cetin et al (2021)
similarly found that the values are at the low level in ninth-grade mathematics
textbooks. As can be understood from these results, the levels of core values
included in the textbooks are inadequate. The absence of core values at higher
levels would probably pose a challenge for teachers and students to embrace these
values and generalize these values to other situations. On the contrary, MoNE
(2017b) stated that rather than considering values only as expressions in the
curriculum, students should be provided with appropriate opportunities to make
sense of the values and to translate the values into practice inside and outside the
school. For this reason, it is thought that rather than just mentioning values as
words in mathematics textbooks, they should be mentioned at higher levels so that
students can understand and internalize the values. In other words, mathematics
textbooks should give more examples of core values suitable for levels 3, 4 and 5,
and textbooks authors should take this into consideration. While textbook authors
try to give examples of root values at the 3rd, 4th and 5th levels in mathematics
textbooks, they can examine in detail the examples written at each level regarding
the value of justice in Table 3.4 in this study, and they should give high-level
examples using this table. This table prepared by the researcher will be useful for
textbook authors.
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5.4  Implications, Recommendations and Limitations

In line with the results gathered from the present research, there are various
recommendations for researchers, curriculum developers, teachers, and textbook
authors. Firstly, a balanced distribution of core values in mathematics textbooks
can be achieved by including core values at similar frequencies in mathematics
textbooks to realize an effective values education (Dogan & Giiliisen, 2011).
Especially, attention should be paid to the values such as honesty and patience,
which are rarely seen in mathematics textbooks. Care should be taken to ensure a
balanced distribution when mentioning values according to learning areas and
sections. In addition, there should not be such a difference in the frequency of
values between the grade and school levels. It is suggested that the number of
values in the examples in the mathematics textbooks at each grade level should be

balanced.

Furthermore, mathematics textbook authors should pay attention to state values and
include text or visuals that require students to consider, explain, and make sense of
values. The qualities of the core values also need to be increased more in the
mathematics textbooks. It is recommended that the researchers can investigate the
mathematics teachers’ perceptions about and their use of core values and the

competencies of teachers in integrating core values into their teaching.

More research studies can be conducted to examine the sections where the core
values take place in mathematics textbooks. The frequencies and nature of core
values in many sections in the mathematics textbooks, such as “Are we ready?”,
“Let’s do it together,” “Examples,” “Problems,” “Exercises,” “It’s your turn,”

“Let’s think and research,” and “Information box™ can be examined and compared.

Apart from our study, only one study was found in the literature examining the
qualities of core values in mathematics textbooks (Cetin et al., 2021). More studies
should be conducted to examine the qualities and levels of core values in primary,

middle, and high school mathematics textbooks.
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In future studies, cognitive demands of the mathematical tasks, along with the
levels of core values, can be examined in mathematics textbooks. In more detail, it
can be examined whether contents with high levels of core values in mathematics
textbooks are also high or low in terms of the level of cognitive demands. How the
levels of cognitive demands change according to the levels of core values can be

investigated.

The research was limited to investigating the texts in the middle and high school

mathematics textbooks.

Eventually, this research study was limited to middle and high school mathematics
textbooks published by MoNE in the 2022-2023 academic year. Core values can be
searched in mathematics textbooks of different years. Not only the MoNE
publications but also the textbooks of private publications can be examined in
terms of values education. Comparative analysis of middle and high school

mathematics textbooks belonging to private publications can be conducted.
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