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TURKIYE’DE MATEMATIK OGRENME ORTAMLARINDA DERS KiTAPLARININ
KULLANIMI

TEXTBOOK USE IN MATHEMATICS LEARNING ENVIRONMENTS IN TURKIYE

Selen Galict, Selin Urhan?, Senol Dost®

OZ: Matematik ders kitaplari, bir iilkenin matematik kiiltiiriinii
ve matematige yaklasimini yansitan ve siiflarda etkili
kullanilmas1 beklenen en temel Ogretim materyalidir. Bu
caligmada, Tirkiye’de Ogrenme ortamlarinda o&gretmenlerin
ortaokul ve ortadgretim matematik ders kitaplarini dersin hangi
asamalarinda ve hangi nedenlerle
kullandiklarmi/kullanmadiklarini belirlemeye yonelik nitel bir
aragtirma yapilmigtir. Veriler Tiirkiye’de aktif olarak gérev yapan
174 ortaokul ogretmeni ve 104 ortadgretim matematik
o0gretmeninden ¢oktan segmeli ve agik uglu sorulardan olusan bir
anket  araciligiyla  toplanmigtir.  Sonuglar,  matematik
ogretmenlerinin  ders  kitaplarim1  daha ziyade Ogretim
programindaki kazanimlar1 takip etmek ve 6dev vermek amaciyla
kullandiklarimi; ¢ogunlukla ders plami hazirlama ve dersin
degerlendirme agamasinda ders kitaplarindan yararlandiklarini
gostermektedir.  Mevcut  matematik  ders  kitaplarinin
O0gretmenlerin  goriisleri dogrultusunda gbézden gegirilmesi
Onerilmistir.

Anahtar sozcikler: Matematik ders kitaplari, ders kitabi

kullanimi, matematik siniflari, matematik 6gretmenleri

Bu makaleye anf vermek icin:

ABSTRACT: Mathematics textbooks are basic instructional material
that reflect a nation's mathematical culture and approach to
mathematics and expected to be used actively in classes. The present
qualitative study was conducted to determine the intended use of
middle school and high school mathematics textbooks by the teachers
in learning environments in Turkiye. The data were collected from 174
middle school and 104 high school mathematics teachers with a
questionnaire that included multiple choice and open-ended questions.
The findings demonstrated that mathematics teachers predominantly
used the textbooks to monitor and follow the order of the curricular
outcomes and assign homework, revealing that they mostly employed
the textbooks to prepare the lesson plans and in evaluation of students.
It was suggested that the current mathematics textbooks should be
revised based on the views of the teachers.
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GENISLETILMIS OZET

Giris

Ogretim siirecinde ders kitaplarmin oynadigi rol, dgretmenlerin ders kitaplarini kullanimi ile
yakindan iligkilidir (Fan vd., 2021). Tiirkiye’de matematik &gretmenlerinin ders kitaplarini en fazla
degerlendirme (Isik, 2008; Kocak ve Karaca, 202; Kocak ve Simsek, 2022; Korkmaz, Tutak & ilhan, 2020;
Ulusoy ve Incikabi, 2020) amaciyla kullandiklari goriilmektedir. PISAda iist siralarda yer alan Cin’de ise
matematik 6gretmenleri ders kitaplarmi en fazla 6gretimi planlamak i¢in derse hazirlik asamasinda en az
ise degerlendirme asamasinda kullanmaktadirlar (Fan vd., 2021). Pepin ve Haggarty (2001) ingiliz, Fransiz
ve Alman matematik ders kitaplarin genellikle alistirmalar ve etkinlikler i¢in kullanildigini ancak bu
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kullanimlarin {ilkelerin matematik smiflarinin kiiltiirine gore degiskenlik gosterdigini belirtmislerdir.
Finlandiya’da ders kitaplar1 aligtirmalar i¢cin 6nemli bir kaynak olarak kullanilirken, Estonya ve Norveg’te
ders kitaplarinin yani sira farkli kitap kullaniminin yaygin oldugunu ifade eden Lepik, Grevholm ve
Viholianen (2015), ders kitab1 kullanimimnin geleneklerden etkilendigini ifade etmislerdir.

Matematik ders kitaplar1 6gretim programlarinin 6grenme ortamlarinda rol almasina aracilik
ederken aslinda bir iilkenin matematik kiiltiiriiniin 6grenme ortamlarina yansimasmi saglar (Harries ve
Sutherland, 1998). Bu baglamda, matematik ders kitaplarmin 6grenme ortamlarinda kullanilmasi,
matematik kiiltliriniin 6grenme ortamlarinda igerige ve Ogretim stratejilerine aktarilmasi agisindan
onemlidir. Bu nedenle, matematik ders kitaplarimin 6gretmenler tarafindan 6grenme ortamlarinda kullanilip
kullanilmadigimi belirlemek, kullanilmiyorsa bu durumun nedenlerini ortaya c¢ikarmak bir iilkenin
matematik kiiltiiriniin 6grenme ortamlarma yansimasini degerlendirmek baglaminda 6nemli sonuclar
ortaya koyabilir.

Matematik ders kitaplarinin 6gretmenler tarafindan 6grenme ortamlarinda kullanimina iligkin
glincel durumun belirlenmesinin, 6gretim programindaki degisikliklere bagli olarak giincellenen ders
kitaplarinin matematik kiiltlirinii 6grenme ortamlara tagima roliiniin hayata geg¢ip gecmedigini ortaya
koymak adina 6nemli ve gerekli oldugu disiiniilmektedir (Kocak ve Karaca, 2021). Bu konuya iligkin
yapilacak nitel aragtirmalarin 6gretmenlerin ders kitaplarint 6grenme ortamlarinda kullanma durumlarina
iliskin detayli ve derin sonuglar sunacagi belirtilmistir (Kocak ve Simsek, 2022). Bu amagla nitel bir
arastirma olarak tasarlanan bu ¢alismada, Tiirkiye’de matematik 6gretmenlerinin ders kitaplarinit 6grenme
ortamlarinda kullanma durumlar1 incelenmistir. Ortaokulda (5-8. siniflar) ve ortadgretimde (9-12. siniflar)
aktif olarak gorev yapan matematik 6gretmenlerinin ders kitaplarini kullanma/kullanmama nedenleri ortaya
¢ikarilmigtir. Bu dogrultuda, ¢alismanin arastirma problemleri sdyledir:

1. Matematik dgretmenlerinin ders kitaplarini kullanma amaglar1 nelerdir?
2. Matematik dgretmenleri ders kitaplarmi dersin hangi asamasinda ve neden kullanmaktadir?
3. Matematik 6gretmenlerinin ders kitaplarmi kullanmama ve alternatif kaynak tercih etme
nedenleri nelerdir?
4. Matematik 6gretmenlerinin 6grencileri ders kitaplarina yonlendirme nedenleri nelerdir?
Yontem

Bu caligmada, nitel aragtirma yontemlerinden durum calismasi deseni kullanilmigtir. Durum
calismasi, bir durumu etkileyen faktorlerin ne oldugunun ve bu faktorlerin ilgili durumu nasil etkilediginin
derinlemesine incelendigi bilimsel arastirmalardir (Yin, 2009). Calismada ortaokulda gérev yapmakta olan
174; ortadgretimde gorev yapmakta olan 104 matematik 6gretmeninden veri toplanmigtir. Katilimcilarin
196 tanesi egitim fakiiltesi ve 82 tanesi fen-edebiyat fakiiltesi mezunudur. Katilimeilarin 175 tanesi lisans
mezunu, 41 tanesi yiiksek lisans 6grencisi, 52 tanesi yliksek lisans mezunu, dokuz tanesi doktora dgrencisi
ve bir tanesi doktora mezunudur. Katilimcilar galismaya goniillii olarak katilmislardir. Matematik
ogretmenlerinin ders kitaplarini kullanma durumlarinin ortaya g¢ikarilmasi amaciyla yazarlar tarafindan
¢oktan se¢meli ve agik uclu sorulardan olusan ¢evrimici bir anket formu hazirlanmistir. Anket formunun
ilk boliimiinde katilimeilara ait demografik bilgiler; ikinci boliimde ise katilimcilarin 6grenme ortamlarinda
ders kitab1 kullanimina yonelik sorular yer almaktadir. Ankette ¢coktan se¢cmeli sorulardan elde edilen
verilerin ¢oziimlenmesinden elde edilen bulgulara iliskin frekans ve yiizde degerleri okuyucuya grafiklerle
sunulmustur. Ac¢ik uglu sorulardan elde edilen verilerin analizinde tlimevarimci analiz yOntemi
benimsenmistir. Bu yontemde verilerden ¢ikarilan kavramlara gore kodlar ve temalar belirlenmektedir
(Merriam ve Tisdell, 2015). Acik uglu sorulardan elde edilen tema ve kodlar katilimcilarin 6rnek
sOylemleriyle birlikte tablolar halinde okuyucuya sunulmustur.

Bulgular

Matematik dgretmenlerinin ders kitaplarini genellikle 6gretim programinda yer alan kazanimlarin
sirasini takip etmek ve odev vermek amaciyla kullandiklar1 belirlenmistir. Ozel okul Sgretmenleri
matematik ders kitaplarini daha ziyade 6gretim programinda yer alan kazanimlarin sirasimni takip etmek;
devlet okulu 6gretmenleri ise 0dev vermek i¢in kullanmaktadir. Matematik dgretmenleri genellikle ders
plan1 hazirlama ve dersin degerlendirme asamasinda ders kitaplarini kullanmayi tercih etmektedir. Ders
plan1 hazirlama sirasinda 6gretmenler, sadece 6grenme ortamini tasarlamayi degil ayn1 zamanda egitim
hedeflerini gerceklestirmeyi amagladiklarini belirtmislerdir. Bu baglamda 6gretmenler, matematik ders
kitaplarmni bakanlik tarafindan onaylandigi ve miifredatla tutarli oldugu i¢in kullandiklarini belirtmislerdir.
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Diger yandan, ¢ogu devlet okulu matematik 6gretmeni ders plani hazirlama konusunda ders kitaplarmin
yeterli olmadigini, ders Kitaplarinin igeriginin giincel olmadigini ve O6grencileri kesfetmeye tesvik
etmedigini belirtmistir. Benzer sekilde, ¢ogu 6zel okul matematik 6gretmeni de ders plani hazirlama
sirasinda ders kitaplarinin kendilerine yeterince destek saglamadigm ifade etmistir. Ogretmenler ders
kitaplarinda igerigin kapsamli olmadigini, problemlerin ve etkinliklerin sayisinin ve gesitliliginin yetersiz
oldugunu belirtmislerdir. Matematik Ogretmenlerinin derslerinde kitaplar1 diger asamalara kiyasla
derinlestirme agamasinda daha az kullandig1 ve 6grencilerini tinite sonu degerlendirme sorularini ¢6zme ve
proje yapma baglaminda ders kitaplarini kullanmaya yonlendirdikleri saptanmusgtir.

Sonug¢ ve Tartisma

Alan yazinda Tirkiye’de matematik Ogretmenlerinin ders kitaplarin1 kullanmadaki 6ncelikli
amaglarmin 6dev vermek oldugu (Isik, 2008) ve matematik 6gretmenlerinin ders kitaplarini 6gretim
programini takip etmek i¢in bir arag¢ olarak kullandig1 belirtilmektedir (Baser, 2012; Tasdemir vd., 2018).
Calismamizda matematik Ogretmenlerinin ders kitaplarin1 kullanma amaglarina iligkin elde edilen
sonuglarin alan yazinda sunulanlar ile paralellik gosterdigi goriilmektedir. Ek olarak ¢aligmamiz, matematik
ogretmenlerinin ders kitaplarini dersi planlama ve degerlendirme agamasinda kullanmasinin Tiirkiye’de bir
gelenek haline geldigine iligkin goriisleri (Isik, 2008; Kocak ve Karaca, 2021; Kocak ve Simsek, 2022;
Korkmaz vd., 2020; Ulusoy ve Incikabi, 2020) desteklemektedir. Matematik &gretmenlerinin ders
ve Ogretme siirecine bakis agilarmin, gorev yaptiklart kurumun sosyo-kiltirel yapisinin ve benimsedigi
egitim felsefesinin 6gretmenlerin ders kitaplarini kullanmalari tizerinde etkili oldugunu diistindiirmektedir.

INTRODUCTION

Mathematical competencies of individuals have changed due to technological advances and social
needs (National Council of Teachers of Mathematics [NCTM], 2000), which has been reflected in
educational paradigms. Mathematics education perspectives and mathematics curricula have been revised
accordingly (Dayak, 1998). Mathematics textbooks that are instructional materials that provide a
framework for what, when and how to teach (Nicol & Crespo, 2006), have been directly affected by
curricular revisions. Thus, it could be argued that textbooks play a key role in mediating curricular revisions
in learning environments (Munby, Russell & Martin, 2001) and changes in educational policies into
pedagogy (Pepin, Gueduet & Trouche, 2013). In this respect, textbooks were defined as a mediator for the
instruction of mathematics curriculum content and influence teacher decisions about classroom practices
(Porter, 2002), instructional strategies (Yoshikawa, 2008), and the selection of classroom activities
(Stylinaides, 2009).

The role that textbooks play in instruction is closely associated with the use of textbooks by the
teachers (Fan et al., 2021). It was reported that mathematics teachers in Turkiye predominantly used
textbooks for evaluation (Isik, 2008; Kocak & Karaca, 2021; Kocak & Simsek, 2022; Korkmaz, Tutak &
[lhan, 2020; Ulusoy & Incikabi, 2020). In China, a high-ranking in PISA, mathematics teachers were
reported to use textbooks at most in preparation of lesson plan and the least in evaluation (Fan et al., 2021).
Pepin and Haggarty (2001) reported that English, French and German mathematics textbooks were
generally used for exercises or in activities. Lepik et al. (2015) stated that textbooks were an important
resource for exercises in Finland, different books are commonly used in Estonia and Norway in addition to
the textbooks, concluding that textbook use was influenced by traditions.

Mathematics textbooks mediate curricular functions in learning environments, they actually reflect
a nation’s mathematics culture in learning environments (Harries & Sutherland, 1998). Thus, the use of
mathematics textbooks is important for the transfer of mathematics culture to content and instructional
strategies. Therefore, the use of mathematics textbooks by teachers should be determined, and in cases
where they do not use textbooks, the reasons should be clarified to elucidate the reflection of the nation’s
mathematics culture on learning environments.

Most studies conducted on mathematics textbooks in Turkiye focused on the investigation and
analysis of textbook content. These studies analyzed the mathematics textbooks based on their suitability
for national exams (Sahin & Turanli, 2005), curricula (Tan Sisman & Akkaya, 2017), 21st century skills
(Sarigoz, 2023), or learning environment technologies (Sevimli & Kul 2015). Furthermore, other studies
investigated the role and significance of the history of mathematics (Mersin & Durmus, 2018),
mathematical modeling (Yanik, Bagdat & Koparan, 2017), proof (Zeybek, Ustun & Birol, 2018), or values
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education (Teker & Ellez, 2022) in mathematics textbooks. It was determined that mathematics teachers
generally preferred to use different resources (Katipoglu & Katipoglu, 2016; Korkmaz et al., 2020;
Ozmantar, Dapgin, Cirak Kurt & Ilgun, 2017) since they think that textbooks were not suitable for national
exams (Altun, Arslan & Yazgan, 2004; Isik, 2008; Korkmaz et al., 2020), included limited number of
problems (Katipoglu & Katipoglu, 2016; Ozmantar et al., 2017; Tutak & Guder, 2012), had inadequate
content (Ozmantar et al., 2017), and were unsuitable for student level (Arslan & Ozpinar, 2009; Ozmantar
et al., 2017). Indeed, it was observed that national exam problems aimed to measure advanced thinking
skills when compared to those included in the textbooks in Turkiye (Tutak & Farimaz, 2022).

The determination of the current use of mathematics textbooks by teachers in learning environments
may be important and necessary to identify the role of the textbooks revised based on curricular changes
(Kocak & Karaca, 2021). It was reported that qualitative research on this topic would lead to comprehensive
and profound findings on the use of textbooks by the teachers (Kocak & Simsek, 2022). Thus, the present
gualitative study aimed to investigate the use of textbooks by mathematics teachers in Turkiye. Thus,
reasons why mathematics teachers use or do not use textbooks were determined considering the following
research problems:

1. For which purposes the mathematics teachers use textbooks?

2. At which phase of the course and why do mathematics teachers use textbooks?
3. Why do mathematics teachers use textbooks or prefer alternative resources?

4. Why mathematics teachers suggest textbooks to the students?

Mathematics Textbooks

Due to the centralized structure of the Turkish education system, both public and private schools are
affiliated to the Ministry of National Education (MoNE), and adopt the curricula approved by the ministry,
and receive free textbooks from the ministry in every academic year. Textbooks are defined as the books,
supplements, models or prototypes in printed or digital media that are prepared based on the curricula for
formal and non-formal education institutions by the MoNE (2021a).

Turkiye adopted a 12-year compulsory education system that included three levels starting from the
2012-2013 academic year. The first level includes four years of primary school (Grade 1-4), the second
level includes four years of middle school (Grade 5-8), and the third level includes four years of high school
(Grade 9-12). The educational content is standard for all primary and middle schools. Although the situation
is similar for high school, Science High Schools, where students with high academic achievements could
attend, use a specific and advanced curriculum. Thus, different textbooks are developed for Science High
Schools.

A textbook for each grade is developed based on the curriculum by a commission appointed by the
MoNE. Each textbook covers mathematical outcomes in all related topics as specified by the curriculum.
Furthermore, textbooks published by private publishers are also evaluated and could be approved by the
commission. Therefore, one book could be recommended for certain grades, while more than one book
could be recommended for others. Textbooks are approved by the commission for a maximum of five years
and are distributed free of charge at the beginning of each academic year.

As of the 2018-2019 academic year, one MoNE publication and one private publication are
recommended (Ozgiin Publishing in 5th grade, Koza publishing in 6th and 8th grades, Berkay Publishing
in 7th grade) for each middle school grade. Hence, eight mathematics textbooks were approved as
mathematics textbooks by the Board of Education. The sections and content of these textbooks are as
follows:

a) Unit cover page — It includes the name of the unit and topics in the content.

b) Keywords — The concepts related with the unit outcomes are listed.

C) Introduction — It introduces the topic with interesting real-life narratives and problems.

d) Are we ready? —Problems are included to check prerequisite knowledge of the students.

e) Let's Remember — It reminds the knowledge learned in previous years.

f) Let's Try This — It includes individual work or teamwork activities.

Q) Let's Solve Together — It includes problems with solutions.

h) Information Boxes — The definitions are presented in the text boxes throughout the unit.

i) Research/Reflect — It includes problems that students could solve via research.

D) It's Your Turn — Open-ended questions related with the content are presented throughout
the unit.
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k) Unit Evaluation — The section is located on the last page of each unit and includes various
types of problems (filling the blanks, true-false, open-ended, multiple choice, etc.) or past
paper questions of the national exams.

)] Self-Assessment of Knowledge — It includes a self-assessment form to allow the students
to evaluate themselves.

m) Do you know these? — It includes interesting information about the concepts related with
the content and/or famous mathematicians at the end of the unit.

n) Mathematical Games — It includes mathematical games to develop reasoning and problem-
solving skills of the students.

0) Project Directive — It includes general mathematical projects and instructions and a project

evaluation scale that teachers could use to evaluate students.

In high school, one MoNE publication, one private publication (Pasifik Publishing in 9th grade, Anka
Publishing in 10th and 11th grades, and Tutku Publishing in 12th grade), and one textbook for Science
High Schools, a total of twelve textbooks are available as of the 2018-2019 academic year. The sections
and content of these textbooks are as follows:

a) Unit cover page — It includes name of the unit and its topics.

b) Symbols and Notations — It includes symbols and notations associated with the content of
the unit.

C) Terms and Concepts — It includes terms and concepts associated with the content of the
unit.

d) Example and Solution — It includes problems and their solutions.

e) QR Code - It includes a QR code to access digital resources that include related pictures,
videos, animations, problems and solutions.

f) I Reflect — It includes interesting and useful information about the content of the unit.

0) Knowledge — It includes information, definitions, the proofs of the theorems.

h) Warning — It emphasizes the things that students should pay attention to.

i) Activity — It includes activities to trigger the exploration.

) Information and Communication Technology — It includes activities that require graphics
drawing via the use of information and communication technologies.

K) In-Classroom Activities — It includes activities that could be implemented in the classroom.

) Exercises — It includes open-ended questions that students could use to practice.

m) Unit Evaluation — It is located on the last page of each unit and includes various types of

problems (filling the blanks, true-false, open-ended, multiple choice, etc.) to evaluate the
learning of the students.

n) History Corner — It includes historical information related with the content of the unit.

0) Interesting Facts — It includes interesting details about the content of the unit or famous
mathematicians.

Interactive textbooks were published in 2020 for 9th, 10th and 11th grades and in 2021 for the 12th
grade (MoNE, 2020; 2021b). These textbooks include skill-based practices and activities related with
various topics. Some of the activities emphasize technology use and the problems are associated with daily
life scenarios. The interactive books are available at “ogmmaterial.eba.gov.tr” web site published by the
General Directorate of High School. The same web site also includes a mathematical modeling activity
book for 9th grade. The book includes 47 modeling activities developed for 9th grade topics, and a sample
solution is presented for each activity at the end of the book.

Every year, students must take a central exam called High School Entrance Examination to attend
high school in Turkiye. The exam aims to measure verbal and numerical skills of the students. Students
must take a two-tier central exam called Higher Education Institutions Exam to attend a college in Turkiye.
The MoNE approved mathematics textbooks also aim to prepare students for national exams.

METHOD
Research Design
The current study is conducted with the case study approach, a qualitative research method. Case

studies aim to investigate the factors that affect a phenomenon and how these factors affect the phenomenon
in depth (Yin, 2009).
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Participants

The data were collected from 174 middle school and 104 high school mathematics teachers who were
voluntarily participated. 241 (86%) participants were employed at public-schools and 37 (14%) were
employed at private schools. The participants were distributed as follows: 175 had a Bachelor’s degree, 41
had completed a Master’s programme, 52 had attained a Master’s degree, nine enrolled a PhD programme,
and one had already completed a PhD degree.

Data Collection Tool

An online questionnaire that included multiple-choice and open-ended questions was developed by
the authors to determine the use of textbooks by mathematics teachers. Multiple choice questions were
prepared to determine the gender, seniority, active teaching status of the participants, and the school type
of employment, school level and grade they instructed, which mathematics textbooks they used at which
phase(s) of the course and how often, alternative resources they preferred (if any), and whether they
suggested the textbooks to the students. In all multiple-choice questions, participants were allowed to select
more than one option, and to add their own respond by selecting the “other” option. The open-ended
questions for mathematics teachers aimed to determine the purposes of using textbooks and the reasons for
using/not using the textbooks in learning environments, and the reasons for suggesting/not suggesting the
students to use the textbooks. An extra multiple-choice question was asked particularly to high school
mathematics teachers to determine the frequency of the use of interactive textbooks and an extra open-
ended question was asked to determine why they used/did not use the interactive textbooks. Two faculty
members in the field of mathematics education reviewed the questionnaire to determine its suitability for
the aim of the study, and it was confirmed that the questionnaire was adequate.

Data Analysis

The frequencies and percentages of the findings from data obtained from multiple-choice questions
are presented in graphs. The inductive analysis method was adopted to analyze the data obtained from open-
ended questions. Codes and themes were determined based on the concepts identified in the qualitative data
(Merriam & Tisdell, 2015). The themes and codes derived from the open-ended questions were presented
to the reader in tables, accompanied by illustrative discourse samples from the participants. Codes were
determined by the two authors independently and they were compared by the authors. Then the themes
were determined and named based on the codes. The reliability of the coding was determined with
intercoder reliability. The internal consistency formula proposed by Miles and Huberman (1994) was used
and intercoder reliability was calculated as 90%. The authors re-analyzed the inconsistent findings and
reached an agreement on all issues

RESULTS AND DISCUSSION

In this section, the results on the use of textbooks by mathematics teachers are presented in separate
titles dedicated to each research problem.

For Which Purposes the Mathematics Teachers Use Textbooks?

Within the scope of the first research problem, mathematics teachers were asked for which purposes
they used textbooks in learning environments. The findings are presented in Figure 1.
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Figure 1. Purposes of mathematics teachers to use textbooks

As seen in Figure 1, the intended use of the textbooks by mathematics teachers in general was to
monitor the order of curricular outcomes and to assign homework. The teachers considered the textbooks
as course preparation material for themselves and study material for the students. When compared to public-
school teachers, the private school teachers used the mathematics textbooks to monitor the order of
curricular outcomes more. This category was the most popular among the private school teachers, especially
in high schools. This result is consistent with the previous studies in the literature (Baser, 2012; Tasdemir
etal., 2018). Homework assignments was the most common in the intended use of textbooks among public-
school teachers. As mentioned in the litrature, teachers use textbooks to assign homework (Isik, 2008;
Katipoglu & Katipoglu, 2016; Korkmaz et al., 2020; Ulusoy & Incikabi, 2020). Similar number of private
and public-school mathematics teachers used the textbooks to determine in-classroom activities, check
concept definitions, reinforce learning, and prepare exam questions.

At which phase of the course and why do mathematics teachers use textbooks?
Within the context of the second research problem, the participants were asked at which phases of

the course they used/did not use the textbooks and to explain the reasons. Their responses are presented in
Figure 2.
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Figure 2. Phases where mathematics teachers used textbooks

The preparation of the lesson plan mentioned in Figure 2 refers to the phase where teachers check
the current unit, included topics and outcomes before the class. As seen in Figure 2, mathematics teachers
mostly used the textbooks during preparing lesson plan and in the evaluation. This finding was consistent
with the results in national literature (Isik, 2008; Kocak & Karaca, 2021; Kocak & Simsek, 2022; Korkmaz
etal., 2020; Ulusoy & Incikabi, 2020) and indicated that it became a tradition in Turkiye.

Why do mathematics teachers use textbooks or prefer alternative resources?

The reasons provided by the mathematics teachers for using the textbooks are presented in Table 1
and 2. The reasons provided by public-school mathematics teachers were categorized under the themes of

"preparation of lesson plan”, "usability" and "enriched content".

Table 1.
The reasons why public-school mathematics teachers use textbooks
Middle School High School
Theme Code f Quote f Quote
To remind prerequisite “I use (them) to support 0 )
% knowledge pre-learning.” (T185)
S g “l use (them)in
o k= For exploration 1 exploration phase of the 0 -
S Z lesson.” (TS8)
2 o
<5 % “«
q__l E Tocheckthe 6 hI ulie [:hed t?_ct{)(_)ok tof e I _check how the .
5 5 definitions check the definitions o 4 efinitions are expresse
S f the concepts.” (T176) (in the textbook).” (T202)
= [S)
©
s S Instruction 1 check whether l\_/loNE
) 8 included certain P
& g . L - [ use (them) to help me to
° To examine properties in certain : ,
2 13 - . decide about the content.
= the content topics. | examine the level (T96)
of detail in topics.”
(T214)
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To provide

“l use certain examples in
the textbook so that the

“l use (them) to help me to

examples 13 students could see them.” 5 fll.r;(; t%i?;f}ies ?%gg
(T146) ]
To solve “l use (them) to solve
different “I use (them) to see diff f
types of 15 problem types.” (T165) ! iierent types o
’ problems.” (T261)
problems
“l use the “are we
o
Implementation of ready?" activities in the “I use GeoGebra
Y 13 textbooks as an 5 R
activities L activities.” (T67)
engagement activity in the
class.” (T59)
“I use (them) to reinforce “l use (them) to assign
To assian homework 54 learning when the 14 homework so students can
g students do homework at solve more difficult
home.” (T75) problems.” (T225)
2 “We are not allowed to
g use resources other than “ . .
> ) those by MONE [ use it because it was
= MoNE regulation 14 X 2 developed by MoNE.”
S I also use (them) because (T74)
= they are checked by field
_‘g’ experts.” (T7)
; “I use (them) to monitor “I use (them) because the
= To monitor the order of 23 " Hor 26 textbook content is
2 the order of outcomes. -
S outcomes (T11) organized by the order of
= the outcomes.” (T23)
“I use it because it is the “l use it at every phase
- only printed resource because students could not
Accessibility 10 available to all students.” 1 afford additional books.”
(T17) (T88)
E “It is practical since it “During the activites, it
= Saving time o Pprevents the students to |  ‘savestimesince students
4 g write down the could follow the flow on
problems.” (T59) the textbook.” (T77)
“I use it because it is
Adequate for student level 1  suitable for the beginner 0 -
student level.” (T42)
= “I use the examples that “I examine dailv-life
2 Associated with daily life 4 reflect daily life eventsin 1 examples.” (T;7 5)
S textbook.” (T222) pres.
E “I thinichthat :_he }.zisttzry of
5 . . mathematics in the
E Mathematical history elements 1 textbook will be of interest

to children.” (T215)

The reasons provided by private school mathematics teachers for using the textbooks in learning
environments are categorized into “preparation of lesson plan” and “saving time” themes.
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Table 2.

The reasons why private school mathematics teachers use textbooks

Middle School High School

Theme Code f Quote f Quote

= . I_use (them) to “I check the content

S To examine review content as | 1 when I prepare the

= the content prepare myself for Jesson ?an Pe (T110)

2 the class.” (T24) pan.

= . “l use (them) to

@ . To provide :

> Instruction examples 1  solve examples in 0 -

= the class.” (T99)

3 T.O solve "Tuse (them) to “l use the textbook to

“— different show students .

© 3 . 1 show them various

=1 types of different problem roblem " (T62)

D problems types.” (T50) probiem Lypes.

© “I use (them) to “ :

é To assign homework 5 assign homework.” 2 Luse (them) to assign

Preparation of Lesson Plan

homework.” (T104)

To fulfill educational goals

(T206)

“l use the textbook so
that students could see

MoNE regulation 0 - 1 the problems in the
textbook approved by

the MoNE.” (T62)

“I review (them) to «
To monitor the order of monitor trqe order Tuse .([hem) fo
4 " 5 monitor the
outcomes of outcomes. )
(T45) outcomes.” (T106)

Saving Time

“I use the textbook
1 sincetaking notesisa 0 -
waste of time.” (T20)

The study findings interestingly demonstrated that the reasons why mathematics teachers used or did
not use textbooks were categorized in similar themes. In other words, one teacher's reason for using the
textbooks was another teacher's reason for not using them. It was determined that the public-school
mathematics teachers considered the textbooks inadequate for "preparation of lesson plan* and "usability"

(Table 3).
Table 3.
The inadequacies of the textbooks according to public-school mathematics teachers
Middle school High school
Theme Code f Quote f Quote
“I consider content
“luse a different inadequate for
8 o Content 15 resource that includes 3 instruction.” (T263)
= = clearer content.” (T231) “Other resources
2 < 2 provide more current
K] % g content.” (T89)
Y c H P N
g c 5 Instruction _Iu_se a different “I find the number
K] D> publication to solve more - -
= O € and varieties of
o T o Number and problems and see ]
I © . . " problems in the
(= < variety of 80 different problem types. 29
&) a problems (T27) textbook
“ use a different inadequate.” (T88)

resource to help students
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learn different problem-
solving methods.” (T85)

“There are not enough

Implementation of activities 8  activities in textbooks.” 0 -
(T59)
“There are several
“They are not adequate problems with
Reinforcement 11 to reinforce student 5 solutions, but not
knowledge.” (T201) enough to reinforce
learning.” (T103)
“We jointly decide
Institutional decision 0 - 1 which book to use in
institution.” (T202)
" “Since the textbook does
K| not include new
= generation questions, |
= 1
5 use addlt’llonal “I prefer different
= . . resources.” (T33) L
3 Skill-based questions « ; resources since they
= 15 1 use different 2 . .
5 AR include skill-based
@ resources to familiarize uestions.” (T90)
= students with skill-based 1 ‘
=] questions and new
o . )
[t generation problems.
(T85)
“l use the different “I prefer different
Preparation for national 1 resources to prepare sources because they
exams students for national aim for the national
exam.” (T42) exam.” (T271)
“Since the
“I use different resources maCE:tdue drglnctslei\s/elu?lce
Adequate for student level 4 considering the students 15 y g
academic level.” (T60) IOW.’ | prefer
‘ different
resources.” (T275)
“Suddenly there
are complex
The order of problems from 4 “Problems are not ordered from problems; students
simple to difficult easy to hard.” (0155) give up when they
cannot solve them.”
(T114)
“In textbooks, the
> problems and
3 “There are no empty spaces to topics are not
s ) . associated.
3 Book design 9 solve the problem in the 2
g Problems should
textbooks.” (0172)
follow the
instruction.”
(T102)

“Interactive classes could be
instructed with interactive

whiteboard applications Since they have

available in different sources. J:;ﬁ;%?:;z
. But textbooks do not have this Lo
Interactive content 4 ’ 3 applications, |
Jeature.” (T19) refer other
“I prefer another resource to 2 blications.”
allow the students watch videos p (T89) )

and conduct interactive
activities.” (T58)

Considering the textbooks inadequate for "preparation of lesson plan™ and "usability", private school
mathematics teachers did not use them (Table 4).
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Table 4.
The inadequacies of textbooks according to private school mathematics teachers

Middle school High school
Theme Code f Quote f Quote
“I find MoNE textbook
Content 1 content inadequate.” 0 -
(T87)
Instruction “I j “I )
Number and use different resources use different
- so that students could see resources to show
variety of 5 - 4 .
roblems different types of students different types
P problem.” (T26) of problems.” (T107)
“I cannot find adequate

Implementation of activities 1 number of activities inthe 0 -
textbooks.” (0203)
“Since other resources
include more examples,

The design of learning environments

‘?C‘; Reinforcement 1 children have further 0 -
S reinforcement
% opportunities.” (OT3)
E “We only use the “The institution requires
2 Institutional decision 5  resources that are allowed 4 the use of the resources
g to be used by the that they had an
g— 2 institution.” (T29) agreement with.” (T23)
o o
(=]
E “Since MoNe textbooks do
S not include skill-based
= -
_é Skill-based questions 1 questions, we use 0 -
3 resources with new
= generation questions.”
3 (T87)
o
= “I do not prefer the “MoNFE textbooks are
Preparation for national 2 textbooks since they are 1 inadequate, and do not
exams not suitable for the include detailed content
national exams.” (T90) for the exams.” (T37)
“I select different
resources adequate for
Adequate for student level 0 - 1 different students’ levels
> of understanding.”
= (T182)
% “Instead of textbooks, I

use books with interactive
Interactive Whiteboard Apps 1 whiteboard apps and 0 -
include plenty of
activities.” (T20)

Mathematics teachers used textbooks to review content, find examples and different problem types
in the design of the learning environment during the preparation of lesson plan. However, some of the
public and private school mathematics teachers considered the number and variety of problems in textbooks
inadequate and preferred to use alternative resources. This finding was consistent with the previous reports
that teachers considered the number and variety of problems available in textbooks inadequate (Cakir,
2009) and preferred alternative resources (Kocaoglu Er, 2016; Kocak & Karaca, 2021; Kocak & Simsek,
2022). 1t was observed that mathematics textbooks did not meet expectations of some teachers in terms of
the availability of diverse problems.

Both private and public-school mathematics teachers used textbooks because these books were
approved by the ministry and to monitor the order of curricular outcomes. Monitoring the order of outcomes
was one of the main reasons for using textbooks, independent of school type. This was consistent with
teacher responses for their purposes for using textbooks. However, teachers considered mathematics
textbooks inadequate in skill-based questions developed for these outcomes and in preparation for national
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exams. Teacher views on instruction are directly affected by the problems associated with national exams
(Au, 2011). The present study findings were consistent with that finding. Middle school mathematics
teachers (Korkmaz et al., 2020) and high school mathematics teachers (Altun et al., 2004) did not consider
the textbooks adequate for national exams. It could be deduced that teacher views on the role of
mathematics textbooks in the preparation for national exams have not changed. Actually, the results that
show that the problems included in the national exams and mathematics textbooks did not have the same
cognitive load (Tutak & Farimaz, 2022) justifies the view of the mathematics teacher.

Teachers considered taking notes on a notebook a waste of time and expected the students to follow
the content from textbooks during the instruction. They complained that there was not enough space on the
textbooks to solve problems and take notes. As Kosko (2016) mentioned in the literature, teachers in
mathematics classrooms prevent students from engaging in the act of writing. In the present study, it was
observed that teachers restricted writing to taking notes on textbooks. However, the continuous and
systematic use of writing in mathematics learning contributes to the academic achievements of the students
(Ntenza, 2006).

The public-school teachers stated that they used textbooks because they were accessible by all
students. However, parents expect private schools to improve the variety of course material (Nartgun &
Kaya, 2016). Since the private school students come from families with a certain socio-economic level
(Gurler, 2020), these schools could meet parental expectation for material diversity. Thus, the accessibility
of the textbooks was not a determining factor in the use of textbooks in private schools.

Especially certain public high school teachers considered the textbooks inadequate for the student
level and preferred to use alternative resources instead of the MoNE approved textbooks (Table 3).
Inadequacy of the textbooks for the student level has been an ongoing problem in Turkiye (Dayak, 1998;
Korkmaz et al., 2020). A textbook is adequate only if it could be used by the students (Altun et al., 2004).
Thus, since the textbooks were inadequate for the student level, inability of the teachers to use these is a
serious problem that await a solution.

Teachers stated that mathematics textbooks were not usable since they did not include an interactive
whiteboard application. MoNE provided an interactive whiteboard for each classroom since 2012.
However, due to test anxiety and intense curriculum, mathematics teachers could not use these interactive
whiteboards properly (Turel, 2012). The mathematics teachers considered the interactive whiteboard an
instruction tool to easily solve problems and draw geometric figures, preventing the students to take notes
(Basibuyuk, Erdem, Sahin, Gokkurt & Soylu, 2014). Interactive whiteboards are mostly used as a
presentation tool in mathematics courses in Tirkiye. However, interactive whiteboards contribute to the
concretization of mathematical content, increasing the retention of learning and comprehension of the
concepts (Tatar, Zengin & Kagizmanli, 2013). Thus, teachers’ view should be improved on the use of
interactive whiteboards in mathematics. Hence, teachers would have more rational expectations from the
textbooks, including interactive whiteboard applications.

The reasons why public high school mathematics teachers used interactive textbooks were

categorized in three themes: "preparation of lesson plan", "usability" and "enriched content" (Table 5).

Table 5.
The reasons why public high school mathematics teachers use interactive textbooks
Middle school
Theme Code F Quote

“I use (them) when solving problems to reinforce
learning.” (1202)
To reinforce the learning 45 “I use (them) for repetition.” (T262)
“l use (them) to improve permanence of learning.”
(T90)

To solve different types of “I use (them) because I want students to solve different
17 ”
problems types of problems.” (T18)

“I use the problems in these books to prepare exam
questions.” (T17)
“I review the problems in these books when preparing
exam questions.” (T95)
“l use these books when searching for problem types
for the exam.” (T103)

To prepare exam questions 4

Preparation of lesson plan
The design of learning environments
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“These books include problems similar to those in the
national exams.” (T97)
National exams 4 “I use these books to allow the students to see the
problems that they may encounter in the national
exam.” (T218)
“l use (them) to help students consider different
Skill development 3 perspectives, improve their skills, and solve daily life
problems.” (T103)
“I prefer (them) because, with the popularization of the
internet, problems and resources could be accessed

To fulfill
educational goals

> Easy access 1  easily, and problems that are not found in the textbooks

E could be accessed more easily on digital platforms.”

< (T211)

D . . a7
Adequate for student level 1 L use (them) to improve the achievements of diligent

students.” (T246)

Associated with daily life 2 “I use (them) to solve daily life problems.” (T103)

Enriched
content

. “I use these books due to the interesting engagement
Interesting parts 3 parts.” (T97)

The reasons why private high school mathematics teachers used interactive textbooks were
categorized in two themes: "preparation of lesson plan" and "usability" presented in Table 6.

Table 6.
The reasons why private high school mathematics teachers use interactive textbooks
High school
Theme Code F Ouote
To reinforce the 7 “I use (them) as an alternative resource to reinforce
The design - S(I)(Ie\?le:n(;?fgferent learning after instruction.” (T64)
ofllearnlng types of problems 2 1 use (them) to see different types of problems.” (T65)
environments

“I use the activities and instructions in these books for
in-classroom activities.” (T62)

To be prepared for national exams 2 “I use these books because they include similar
prep problems to those in the national exams.” (T111)

To examine activities 1

Preparation of
lesson plan

“I prefer (them) because it is both easier to access
them online and they are simpler to use.” (T107)

[EY

Usability

The public and private high school mathematics teachers used interactive textbooks primarily in
"preparation of lesson plan". Teachers stated that they used these books to reinforce learning after
instruction, allow students to see different types of problems and their solutions, and to find in-classroom
activities in private school while public-school teachers used these books during designing of the learning
environment to reinforce the learning, solve different types of problems and prepare exam questions.
Certain private high school teachers stated that these books included problems that were similar to those
found in national exams and allowed students to practice.

The teachers also used interactive textbooks due to usability. Similar to public high school teachers,
private high school teachers stated that these resources were easy to access online and simple to use.

Certain public-school mathematics teachers stated that they used interactive textbooks due to being
associated with daily life and having interesting parts. Teachers used the interesting content in these books
in the engagement phase of the lessons in order to increase students’ motivation and used problems
associated with daily life to teach mathematics in the context of daily life and to provide students with the
opportunity to solve modelling problems.

The views of the public high school mathematics teachers related to the reasons why they did not use
interactive textbooks are presented in Table 7.
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Table 7.
The reasons why public high school mathematics teachers did not use interactive textbooks

High School
Theme Code F Quote
“"[ do not use (them) because they are waste of time
Technical problems 3 due to internet connection problems.” (T46)

“Interactive whiteboard is always problematic.” (T91)
“I do not use (them) because the problems are above

>
= Above student level 2 .
= the student level.” (T268)
<
5 Intense 1 “There is no time to conduct the textbook activities due
Time curriculum to the intense curriculum.” (T6)
Class 1 “It takes too much time to conduct these activities in
environment crowded classrooms.” (T6)

The public high school mathematics teachers did not use interactive textbooks since these resources
were unusable. Teachers stated that experienced problems when using these textbooks due to internet
connection problems and/or technical problems with the interactive whiteboard. Since technological
facilities are better in private schools (Unsal & Cetin, 2019), these problems are not experienced. The
advanced technological infrastructure in private schools and smaller class size minimize technical and
temporal problems.

It is known that public-school classes are crowded in Tirkiye when compared to private schools
(Calik, Tabak & Tabak, 2019). Mathematical activities require student responsibility and use of tools and
equipment during the instruction (Bozkurt, 2012). Thus, the inability of the public high school teachers to
use interactive textbook problems and activities due to crowded classes was justified. The public high
school teachers stated that the high number of curricular goals led to time problems, preventing the teachers
from enriching the course content and using interactive educational materials. The public-schools in
Tirkiye implement the curriculum approved by the MoNE, which could be different for private schools
(Gurler, 2020). Private schools could implement international programs such as IB and Cambridge IGCSE
instead of the MoNE curricula and revise the mathematics curriculum based on the rules determined by the
MoNE.

Three of the private high school mathematics teachers stated that they did not use interactive
textbooks in their lessons, but did not provide any explanation for this. Therefore, the reasons for private
high school mathematics teachers not using interactive textbooks could not be included in our study.

Why mathematics teachers suggest textbooks to the students?

The fourth research problem aimed to determine why mathematics teachers suggested textbooks to
students. While 218 (79%) teachers recommended mathematics textbooks to their students, 58 (21%) did
not. The reasons why mathematics teachers recommended textbooks to their students according to school
level and type is presented in Figure 3.

35
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15

10

5 I

0 J ||

Not recommend  Tosolve preparatory Topractise worked Torepeat thetopic Tosolve end-of-unit To prepare them for To assign project work
questions solutions evaluation problems the exams

Participants (%)

Reasons

m Public Middle school Private Middle School Public High School Private High School

Figure 3. Mathematics teachers’ reasons to suggest textbooks to students
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Public-school mathematics teachers suggested the textbooks more (91%) when compared to private
school teachers (79%) (Figure 3). Independent of school level and type, mathematics teachers mostly asked
students to solve end-of-unit evaluation problems and to fulfill assigned projects in textbooks. It was
observed that the reasons why the mathematics teachers suggested the textbooks to the students were similar
and included repetition of topics, practice worked solutions, preparation for the exams, and to solve the
preparatory questions at the beginning of the units. The number of mathematics teachers who did not
recommend the textbooks to students was higher among the private high school teachers (13%) when
compared to those employed in other school types and levels.

Pepin and Haggarty (2001) reported that the use of textbooks by the students depended on the
recommendation of teachers. Since teachers generally allow the students to use textbooks for homework
assignments, students generally use textbooks for exercises and solving problems (Ulusoy & Incikabi,
2020). A similar finding was determined in our study that most Turkish mathematics teachers recommended
textbooks to students to solve end-of-unit evaluation problems, repeat the topic, and peruse problems with
solutions (Figure 3).

In both public and private schools, textbooks were rarely recommended by teachers for project
assignments. However, interactive textbooks developed by the MoNE include problems and activities to
improve reasoning, communication, association and questioning skills of the students (MoNE, 2020;
2021b). Furthermore, the 9th grade mathematics modeling activity book includes activities that will allow
student involvement in mathematical modeling. These books provide opportunities for teachers to assign
project homework to the students. Since the use of textbooks is directly dependent on teacher attitudes (Fan
et al., 2021), when the teacher does not recommend these books, the student would not be aware of them,
which in turn would prevent the accomplishment of the objectives of the interactive textbooks and modeling
activity books.

CONCLUSION

Textbooks are primary instructional mediators that are developed based on the national curricula,
revised based on technological advances, and serve as a learning guide for teachers and students
(Reichenberg, 2021). Textbooks are a reflection of a nation’s educational culture and allow the exposure
of the students at a certain grade to the same content, activities and practices at similar times in learning
environments, leading to a common instructional perspective and culture. Teachers play a key role in the
introduction and employment of textbooks in the classroom (Fan et al., 2021). The first step to determine
whether the textbooks achieve the learning goals is the determination of whether the textbooks were
preferred by teachers (Kocak & Karaca, 2021; Kocak & Simsek, 2022; Ulusoy & Incikabi, 2020). This
study provides a general summarizing of using mathematics textbooks by teachers in Turkiye. It is aimed
to examine the current status of textbook use in terms of purposes, teaching phases, reasoning to use or
prefer alternative materials, and reasons to suggest mathematics textbooks to the students.

The intended use of the textbooks by mathematics teachers in general was to monitor the order of
curricular outcomes and to assign homework. When compared to public-school teachers, the private school
teachers used the mathematics textbooks to monitor the order of curricular outcomes more. This category
was the most popular among the private school teachers, especially in high schools. Homework assignments
was the most common in the intended use of textbooks among public-school teachers.

Mathematics teachers mostly used the textbooks during preparing lesson plan and in the evaluation.
During the preparation of lesson plan, teachers do not only design the learning environment but also try to
fulfill educational goals. Teachers stated that they used textbooks because they were approved by the
ministry and were consistent with the curriculum. On the other hands, most public-school mathematics
teachers stated that the textbooks were not adequate for preparing lesson plans. The teachers stated that the
textbook content was not current and did not encourage students to explore further knowledge. Similarly,
most private school mathematics teachers stated that the textbooks did not support them during preparing
lesson plan adequately. Teachers stated that they did not use textbooks because the content was not
comprehensive, the number and variety of problems were inadequate, and it was not possible to find
activities and help students reinforce learning. It was also determined that mathematics teachers used the
textbooks less during elaboration when compared to other phases. Mathematics teachers mostly suggested
mathematics textbook to student to solve end-of-unit evaluation problems and assigned projects in
textbooks.
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RECOMMENDATIONS

Instructional material reflects the impact of the curriculum on course planning and classroom
applications (Tarr, Chaves, Reys & Reys 2006), and in recent years, certain models were developed to
determine the teacher-material interaction (Gore et al., 2017). It could be recommended that studies on
curricular reasoning, defined by Breyfogle, Roth McDuffie and Wohlhuter (2010) as "thinking processes
that teachers adopt as they work with curricular material to plan, implement, and reflect on instruction” (p.
308), should be conducted in Turkiye to reveal the use of textbooks, and to determine the advantages and
limitations of the textbooks, and hence their impact on instructional strategies of the teachers.

The mathematics classroom culture is affected by the student and teacher views on mathematics and
mathematics education, and the pedagogical approach adopted by the teacher. In our study, the reasons why
some teachers used textbooks were the same as who others did not use the textbooks, confirming this
statement. It was observed that the use of textbooks in learning environments was affected by the
mathematics classroom culture, necessitating the inclusion of the classroom culture in future studies on the
use of textbooks. These studies could verify or revise the findings reported in the present study on the use
of textbooks in learning environments based on teacher views.
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