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The aim of this study is to determine how often middle school mathematics teachers

DOI: 10.14812/cufej. 883726 use math textbooks in face-to-face and online classes. Teachers' views on the
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analyzed through inferential-descriptive statistical techniques. The results showed that

the use of textbooks in online classrooms decreased, and digital resources were more
preferred in these classes. A statistically significant difference was found between the
usefulness scores of the mathematics textbooks in face-to-face and online classes,
which were evaluated based on the participants' views in terms of the "In-class
practices" dimension. In order to ensure the current mathematics textbooks more
useful in online classes, the participants suggested designing the textbooks as e-
contents and increasing the qualification of examples.The other results were discussed
in terms of teaching practices and student needs in future classrooms.
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Cevrim i¢i Siniflarda Mevcut Matematik Ders Kitaplarinin Kullanishhg:
Ortaokul Matematik Ogretmenlerinin Goriisleri

Makale Bilgisi Oz

DOI: 10.14812/cufej.883726 B.l.,l (_;al'!§man|n am'au,vovrtaokul matemat.ik o6gretmenlerinin matema'tik ders 'kitaplarml,
yuz yiize ve gevrim igi siniflarda hangi oranda kullandiklarini belirlemektir. Calisma

Makale Gegmisi: kapsaminda ayrica, matematik ders kitaplarinin gevrim igi siniflardaki kullanishhgina

Gelis 20.02.2021 iliskin 6gretmen gorlsleri incelenmistir.  Karma yontem vyaklagiminin kullanildigi

Dizeltme 22.12.2021 calismada, ¢ok katmanli o6rnekleme teknigi Uzerinden 215 ortaokul matematik

Kabul 15.01.2022 6gretmenine ulasilmigtir. Katilimci gruba uygulanan, matematik ders kitaplarinin

kullanisliigina iliskin 6gretmen goruglerini degerlendirme formu verileri, betimsel

istatistik, t-testi ve igerik analizi teknikleri ile sinanmigtir. Calisma sonuglari, gevrim igi
siniflarda ders kitabi kullaniminin azaldigini, bu siniflarda dijital kaynaklarin daha fazla
tercih edildigini gostermistir. Katilimci gorisleri Gzerinden degerlendirilen matematik
ders kitaplarinin, yiz ylze ve gevrim igi siniflardaki kullanighhk puanlari arasinda “Sinif
ici uygulama” boyutu agisindan istatistiksel olarak anlamli farkhlik tespit edilmistir.
Mevcut matematik ders kitaplarinin gevrim ici siniflarda daha kullanigh olmasi igin
iceriklerin elektronik olarak yapilandiriimasi ve 6rnek gesitliliginin arttiriimasi onerileri
one cikmigtir. Arastirmadaki diger sonuglar, gelecegin siniflarindaki 6gretici pratikleri
ve 6grenci ihtiyaglari agisindan tartisiimigtir.

Anahtar Kelimeler:
Ders kitabi,

Ortaokul matematigi,
Ogretmen gorisleri,
Cevrimigi siniflar.

Introduction

Education is a dynamic process that can develop content and methods in order to find solutions to
the relevant problem, rather than ending or pausing in the face of possible problems and developments.
The need for technology support to carry out the teaching and learning process is greater than ever in
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cases of an epidemic, disaster, or other emergency circumstances. The shift from face-to-face lectures
to online classes has gained momentum globally especially with the outbreak of the COVID-19
pandemic, which has increased interest in online learning environments that are independent of time
and space (Murphy, 2020; Noor, Isa & Mazhar, 2020; UNESCO, 2020). Upon evaluating the pandemic
process in Turkey, it can be clearly observed that the adaptation process to new normal in education has
been realized in a short time thanks to the already existing EBA platform (Educational Information
Network) and web-based educational infrastructure (Ozer, 2020). In addition to maintaining an
adequate infrastructure, it is also important to ensure the preparation of teachers and students for
effective teaching in new educational environments. In other words, the transition from face-to-face
classes to online classes has required new types of knowledge and competence in terms of developing
teaching content and generating motivation. Upon evaluating this process in mathematics classes, it is
observed that the issue of frequency of textbooks usage, which are the reference source of teachers and
students in face-to-face classrooms, and their preference by teachers in online classes are very much of
concern and it is also wondered how other resources used in the teaching content development process
are affected by the change in the teaching environment. There have been very few studies that have
investigated mathematics teaching resources used in the e-learning environment and the use of
textbooks in mathematics teaching in particular.This study, therefore, set out to assess the frequency of
mathematics textbooks usage in the process of preparing course content in a different teaching
environment and also the determination of the features of a textbook that is useful in online
classrooms. The gap that the stated problem will fill in the literature is presented within the framework
of teaching resources used in the e-learning environment and textbook usage in mathematics
education.

Conceptual Framework
E-learning Environments and Teaching Mathematics

In the mathematics education literature, the education process started previously with the
integration of a software into education (dynamic geometry software, computer algebra systems, etc.)
or with the introduction of a tool (such as a calculator or manipulatives) and then it has undergone a
process of technology integration into education, which is based on theoretical frameworks such as the
SAMR model, the Systematic Planning Model, or Technological Pedagogical ContentKnowledge (Young,
2017). These models can provide theoretical perspectives on designing courses or evaluating teacher
knowledge in terms of using technology in face-to-face classes. However, the transition to fully distance
learning has given a much-needed impetus to the technology to become central to education, and
teacher competencies have begun to be evaluated with new terminology and approaches such as digital
literacy, digital pedagogy, or online classroom management (Smith, 2017). Concepts such as e-learning,
distance learning, web-based learning, flipped classrooms, online education that are among the most
common topics in educational research over the past twenty years fall under the umbrella of
educational practices or approaches used to support or replace face-to-face education. Research on
culture in online classrooms encountered before the COVID-19 pandemic appears to have increased
with the multiplier effect after the pandemic (Albrahim, 2020; Murphy, 2020; Noor, Isa & Mazhar,
2020). Although there are various studies that theoretically define e-learning approaches and explain
the framework of competencies required by these environments, these studies have limited findings in
terms of effectiveness in teaching practice. Because previous research that focuses on the e-learning
environment is usually designed in the form of intervention studies conducted within a limited time and
small number of participants (Abdous, 2011; Young, 2017). After the pandemic, with shifting urgently
from face-to-face education to fully online or hybrid education, the readiness and awareness of teachers
and students in these new learning environments have begun to be discussed. Even though it is
expected that normal classroom environments will turn into digital classrooms in future educational
models, it can be said that the pandemic process has accelerated this transformation. Therefore, it is a
necessity to discuss the epistemological, psychological, and pedagogical knowledge and competencies
required by new teaching environments. In other words, it is important to investigate instructor’s
content preparations process and learner’s knowledge that can provide effective teaching in online
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classrooms. In a series of studies that focuses on the knowledge and competencies needed in the e-
learning environment, communication skills, pedagogical skills, technological skills, design skills,
management skills, organizational skills, Content Management System (CMS)/LMS skills and content
development skills have been cited (Abdous, 2011; Albrahim, 2020; Baran & Correia, 2014; Baldwin,
Ching & Hsu, 2018). Palloff and Pratt (2011) list the characteristics of a teacher that can be effective in e-
learning environments, while emphasizing the knowledge and awareness of students to ensure active
communication, interaction, and collaboration. Albrahim (2020), on the other hand, argues that the
ability of students to choose or develop content from various learning sources that may be appropriate
for different learning styles plays an important role in virtual classes.

Although education management system of an online classroom (LMS, Moodle, etc.) and live class
software (Zoom, Perculus, Big Blue Button, etc.) are pre-determined by the education authority, the
instructor usually structures content, source, communication preferences or norms. Institutions can
provide the instructor with teaching materials that they can use when giving a lecture or they can
ensure flexible areas of preference where the instructor can reflect content that they consider
important to their course to the class by providing a general framework. Another factor that has an
impact on learning outcomes in online learning environments is the pedagogical content that is created
or preferred along with the course design, teacher self-efficacy, and student motivation (Baldwin, Ching
and Hsu, 2018). In mathematics teaching, teachers can increase the quality of their online courses by
adding rich and interactive content such as blackboard app, mobile apps, video support, and e-books to
their live lessons (Murphy, 2020; Smith, 2017; Viberg, Grénlund & Andersson, 2020). Upon analyzing the
studies in the literature, it is observed that the qualities to be possessed by content that are useful in
the e-learning environment are listed as follows; (1) to provide the opportunity for a dynamic learning
environment, (2) to create the potential for communication between the students, (3) to enablestudy
collaboratively beyond the physical boundaries, and (4) to provide the opportunity for independent
learning (deNoyelles, Raible & Seilhamer, 2015; Knight, 2015). For instance, Knight (2015) addressed the
design of textbooks in e-learning environments, and pointed out the fact that content linked with multi-
media applications in those classes (video hosting sites, blogs, scripts, web resources, forums, podcasts,
three-dimensional graphics and animations) needs to be more useful. Textbooks are a source also
preferred in virtual classes and this source is regarded by both students and teachers as a reliable tool
that provides scholarly knowledge and also supplies knowledge in small pieces to reinforce student
understanding (Sevimli & Kul, 2015). The next section focuses on literature review about the role of
textbooks in mathematics teaching.

Textbook Usage in Mathematics Teaching

Textbooks are a unique globally preferred source for many years because they provide regular
knowledge in the teaching-learning process, guide the teacher, enable the student self-regulated
learning, provide coordination among stakeholders of education, can be used as a standard in different
teaching environments and also they are an open-source to be developed. Mathematics textbooks in
particular undertake important tasks since they both provide activities and multi-solution ideas to
increase students' interest in classes, and include the subject and learning outcome to be taught (Reys,
Reys & Chavez, 2004). Textbooks that carry certain standards in terms of scientific knowledge that will
be taught are used in classrooms (Chevallard & Bosch, 2013), only after getting the approval of the Head
Council of Education and Morality in terms of purpose, function and content qualities (MoNEHCEM,
2019). Textbooks that include lecturing, examples, tasks, exercises, and assessment tools also guide
teachers and students in the process of planning and conducting teaching from primary school level to
undergraduate level. In parallel with the change in educational approaches and visions, mathematics
textbooks have been revised many times over the past two decades, as in other branches. In parallel
with these changes, the usefulness of mathematics textbooks in the teaching process during the
relevant time period has been evaluated from various perspectives in many studies. Some findings have
been obtained related to the classification of textbooks especially according to the scientific knowledge,
design characteristics, and some categories (Bloom taxonomy, cognitive demand level, etc.) and they
have been discussed sometimes in the context of Turkey, and sometimes in comparison with some
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other books belonging to different countries. Turkish Mathematics Textbooks were more often
compared with Singapore, Finland, South Korea and American textbooks, and some evaluations were
applied in terms of content types and content organization in this process (Engin & Sezer, 2016; Erbas,
Alacaci & Bulut; 2012; Korkmaz, Tutak & ilhan, 2020; Sevimli & Kul, 2015; Toprak & Ozmantar, 2019;
Ulusoy & incikabi, 2020; Yanik, Ozdemir & Cevirgen, 2017). In one of the studies evaluating middle
school mathematics textbooks in terms of content and design characteristics, Erbas, Alacaci and Bulut
(2012) compared Turkish, Singapore and American 6™-grade mathematics textbooks. The results of the
study showed that Singapore textbooks are simple and adequate in design, while American textbooks
are intensive, and Turkish textbooks have design characteristics that encourage the student's active
participation in the course. In another comparative study, Toprak and Ozmantar (2019) analyzed Turkish
and Singapore 5%"-grade textbooks in terms of examples content and as a result of the study, it was
found out that solved examples related to daily life were used in the Turkish textbooks, while solved
examples related to multiple representations and modeling were used more frequently in the Singapore
textbooks.

Sevimli and Kul (2015), who analyzed middle school mathematics textbooks in terms of technological
suitability, found out that textbooks do not give sufficient opportunities to use the e-content needed in
the context of the FATIH Project and need development in this respect. In some other studies, some of
the content in the textbook has been addressed in terms of cognitive demand level or proof learning
opportunities. Yanik, Ozdemir and Cevirgen (2017) analyzes activities in the “statistics” content area in
middle school mathematics textbook and they have found out that the contents of the textbook do not
sufficiently support advanced mathematical thinking processes (such as argumentation, generalization,
etc.). In another study, tasks in the 8"-grade mathematics textbook were discussed according to the
levels of cognitive demand and the results of the study showed that the rate of task requiring high levels
of cognitive demand in the textbook was 76% (Engin & Sezer, 2016). Korkmaz, Tutak and ilhan (2020)
evaluated the suitability of textbooks in terms of preparation for central exams and active usage in the
teaching process in their study by taking the opinions of teachers on middle school mathematics
textbooks, and the results illustrated that teachers needed additional resources. In another similar
study, Ulusoy and incikabi (2020) determined that the vast majority of middle school mathematics
teachers use supplementary resources other than textbooks because of the need to prepare for central
exams. Addressing the revision of calculus textbooks in the context of the reform movement, Sevimli
(2016) determined that textbooks need to be improved in terms of compatibility with interactive
technology usage.While mathematics textbooks at different levels were examined and compared either
among themselves or internationally in the relevant literature, no research on the usefulness of these
textbooks in different teaching environments was encountered. In this context, unlike the analysis of
textbooks according to their content only, very little is currently known about how these contents are
used by instructors and the definition of the content that instructors need.

Research Problems and the Importance of the Study

Within the framework of the needs brought about by e-learning environments, this study aims to
contribute to this growing area of research by exploring the question of what features mathematics
textbooks should have, which may be more useful in online classrooms. In order to consider this
question in more detail, the following research problems were formulated based on the opinions of
mathematics teachers:

(1) What are the rates of use of mathematics textbooks in the process of preparing instructional
content in face-to-face and online classes compared to other teaching materials?

(2) Are there any statistically significant differences in teacher opinions regarding the usefulness of
textbooks in face-to-face and online classrooms?

(3) What are the features of useful mathematics textbooks in online classrooms from the
perspectives of mathematics teachers?
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Although the present study has the potential of describing the general condition preferred by
teachers in both face-to face and online classrooms related to the content, the importance and
originality of this study is that it refers to the features of a mathematics textbook that would be more
useful in distance education. Given that the distance learning process will not only be limited to
pandemic conditions, but will continue to participate in educational systems with different approaches
(flipped inverted classroom or hybrid education), it is believed that research results have the potential
to reveal the digital pedagogies needed in synchronous or asynchronous teaching.

Method
Research Design and Participants

The convergent parallel mix-method design was used in the study, which evaluated the opinions of
mathematics teachers on the use of textbooks through differentiation in the teaching environment. In
this design, the researcher collects qualitative and quantitative data together and as a result of separate
analysis of the data, associations, and comparisons are conducted (Creswell, 2012). Within the scope of
the research, sampling technique with wide representation capacity and different data analysis methods
were used in the mixed approach (Check & Schutt, 2012). The participants of this study consist of 215
mathematics teachers working in 10 provinces located in the Marmara, Black Sea, Central Anatolia and
Eastern Anatolia regions of Turkey. A multilevel-mixed sampling was used to ensure maximum diversity
in the selection of the sample (Onwuegbuzie & Collins, 2007). This method combines purposive and
convenience sampling techniques. In emphasizing the importance of ensuring the representative
diversity of the sample by taking the professional experiences of the participating teachers into account
within the scope of purposive sampling, the following criteria were also taken into consideration:
participants should be available by using the convenience sampling technique and the study should
be based on voluntary participation and participants should be conducting middle school mathematics
courses for the last two years. Firstly, a pool of participants was created to achieve a large sampling. In
this process, mathematics teachers who are working in middle school were reached on the basis of a
cooperation protocol created within the scope of the professional social networking platform that
includes teachers, of a four different messaging group created to support the professional development,
and of a state university and the school experience course. Thus, it is aimed to achieve the same
mathematics teachers who have experienced face-to-face education before the pandemic and distance
education after the pandemic. In addition, a large number of mathematics teachers were reached
through students taking the “Mathematics Textbook Review” course offered at a state university, and
the study was conducted with participating teachers selected according to the purposive sampling in
this pool. When the participants are categorized into three groups respectively, less experienced
participants (42 participants with 1-5 years of experience) experienced (119 participants with 6-15 years
of experience) and very experienced (54 participants with 16 years and above experience), it is observed
that there is a normal distribution. In addition, 73% of the participants declared that they had taught at
least two different grade levels at the middle school between 2019 and 2021. Ethical principles and rules
were followed during the planning of the research and the selection of the participants. Informed
consent was obtained from all individual participants in the study.This research was found ethically
appropriate with the decision numbered E-96769085-044-12171 at the meeting held by Tokat
Gaziosmanpasa University Committee of Social and Humanities Research Ethics on 09February 2021.

Data Collection Tool and Process

As part of the study, an evaluation form containing a questionnaire and a statement of opinion was
used to reach a wide audience of participants. The Evaluation Form of Teacher Opinions on the
Usefulness of Mathematics Textbooks (hereinafter-The evaluation form) used in the data collection
process consists of two parts. The first part includes a number of demographic information, as well as
questions about the frequency of textbook usage, and other resources that are benefited in the teaching
process. And the second part of the form includes a quintet Likert-type questionnaire (ranging from 1
“Strongly disagree” to 5 “Strongly agree”) that can compare the qualities and characteristics of a useful
textbook according to the classroom environment. In the questionnaire part of the evaluation form,
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there are 15 items and the lowest score that can be obtained from the form is 15, while the highest
score is 75. The term “textbook” included in the evaluation form replaces 5, 6, 7 and 8th-grade
mathematics textbooks, which are accepted as textbooks for a period of five years from 2018 by the
decision of the Ministry of National Education and the Head Council of Education and Morality
(MONEHCEM).

Findings that were obtained from the literature review were used in the development of the
evaluation form, as well as conducting analysis on criteria and face validity, internal consistency and
normality. Before the pandemic, the author participated in field research to understand how
mathematics textbooks could be used more effectively in the teaching process. As part of field research,
the teacher's opinions were taken and compiled, and items related to the usefulness of mathematics
textbooks were collected in a pool. With the emergence of the Covid-19 pandemic and the spread of
distance education, the support of the literature was also applied.In addition to field research, literature
review was also applied and four criteria used by the MoNEHCEM (2019) when reviewing textbooks
were determined. They are as follows; 1) compliance with the constitution and legislation, 2) scientific
competence of the content, 3) the content is capable of meeting the learning outcomes within the
scope of the education and training program, and 4) visual design and content design are capable of
supporting learning and compliance with the development characteristics of students (MoNEHCEM,
2019). While the first two of these criteria are not affected by the transition from face-to-face education
to distance education, the suitability of third and fourth criteria in online classroom practices may vary
because they are practice-based. For this reason, the criteria of the MoNEHCEM (2019) that can be
observed in the process of content design and use of content in online classrooms were cited in the
scope of the study. In line with expert opinion from a pool consisting of 29 items (two mathematics
trainers with Ph.D. and an assessment and evaluation expert) 15 items were selected and these items
were grouped under the dimensions of “Knowledge and design”, “In-class practices” and “Student
needs”. Since these dimensions also take into account the transformation of knowledge (transition
from scientific knowledge to knowledgeto be taught) between textbook, teacher and student that form
the three components of didactic transformation theory, the content of the form has been assessed as
having a theoretical scope and face validity (Chevallard & Bosch, 2013). A pilot study was conducted
with a different group of teachers (38 middle school mathematics teachers) from the participants of the
study in order to ensure that the evaluation form is free of meaning errors and that the application is
valid. After the pilot study, it was determined that the Cronbach Alpha reliability coefficient was 0.85 for
all 15 items of the evaluation form.

Table 1.
The Evaluation Form of Teacher Opinions on the Usefulness of Mathematics Textbooks
Dimension Sample Item 1(2/3 |45
Knowledge and design Well designed as a visual features
Justify your answer:
In-class practices The content can be integrated with technology
Justify your answer:
Student needs Useful for preparing central exams
Justify your answer:

What are the points in the current math textbooks that you suggest improving in the online classes?
1: Strongly disagree, 2: Disagree, 3: Neutral, 4: Agree, 5: Strongly agree

The evaluation form has also been designed to provide qualitative data. Open-ended questions such
as “What are the points in the current math textbooks that you suggest improving in the online
classes?" were added to each dimension in order to obtain more detailed information from the
evaluation form. In this way, both data containing general opinions on the usefulness of textbooks in
online classrooms and a description evaluating the reasons underlying those opinions were obtained.
Table 1 contains sample items for each dimension of the evaluation form. The evaluation form was
applied at two different times through an online questionnaire application (Google Form), and in the
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first application, the form was asked to be filled out for face-to-face classrooms, while the second
application would cover online classrooms. There was not any coercion or undue influence of research
participants to take part in the study.

Data Analysis

Since both quantitative and qualitative investigations were made, two types of analysis techniques
were used in the research. The opinions of the same group of participants on mathematics textbooks
were evaluated in terms of two different learning environments; so the paired-sample t-test was used to
compare the mean scores of the two data sets. Since the data were obtained from scores in the equally
spaced part of the questionnaire, the number of participants was greater than 30, and the data showed
a normal distribution according to the results of the Kolmogorov-Smirnov goodness of FIT test [D (215) =
0.093; p= 0.211>0.05], paired-samples, one of the parametric tests, were provided the prerequisites for
the t-test. In addition, the opinions expressed in writing in the form were evaluated by the content
analysis approach, and in this context, each opinion was first encoded and then collected under the
relevant categories. In order to identify participants' general perspectives and determine criteria for the
usefulness of textbooks, suggestions referred to by at least 10 percent of participants were presented
and shared under the table. Each suggestion collected under codes and evaluated under one of the
three dimensions in the questionnaire was presented using descriptive statistics, and one of the
opinions that had the potential to explain the participant's answers was presented by directly quoting
them in the table. A qualitative analysis program (Nvivo) was used in the coding process. In this way, a
large number of participant opinions drawn from an online questionnaire application have been
regularly encoded and evaluated under the relevant dimension.

Findings

The findings were presented under three headings. Firstly, findings on teaching resources used
primarily in face-to-face classes and online classrooms were included, thus determining the frequency of
textbook use in two different teaching environments. Under the second heading, findings on the
usefulness of mathematics textbooks in face-to-face and online classrooms are presented through
participant evaluations. The qualitative findings on the features of textbooks that participants thought
would be more useful in online classrooms were put forwardunder the final heading.

Teaching Materials Used in Face-to-Face and Online Classrooms

As part of the research, the impact of changes in the teaching environment on preferred resources in
the process of preparing teaching content was evaluated. Results obtained from the first part of the
evaluation form showed that 61% of the content presented in face-to-face classes and 53% of the
content presented in online classrooms were constructed using math textbook content (Figure 1-A). This
finding also shows that 39% of the content in face-to-face classes and 47% of content in online
classrooms were constituted using resources other than textbooks. In face-to-face and online
classrooms, the percentage of choice of other teaching resources used outside the textbook was
obtained through the frequency distribution of participants' choice, and the relevant data was
presented in Figure 1-B. In face-to-face and online classrooms, the preferred teaching materials other
than the textbook show a number of similarities and differences. In addition to the textbook in both
face-to-face and online classrooms, the most frequently preferred teaching materials are e-textbooks.
The frequency of preference for e-books in the teaching process is 55% in face-to-face classes and 64%
in online classrooms. Another teaching material that is significantly used in both teaching environments
is e-learning portals. In addition, teacher notes and supplementary (printed) resources were preferred
by about half of the participants in face-to-face classes (Figure 1-B). Teaching materials related to digital
technology, such as e-learning portals, mobile apps, and web 2.0 tools, were more frequently used in
online classrooms. However, mathematical software such as dynamic geometry or computer algebra
system was found to be used more frequently in face-to-face classes (29%) compared to online
classrooms (21%). Teaching materials that differ the most in the frequency of usage according to the
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teaching environment are lecture notes and supplementary textbooks, and this content is less preferred
in online classrooms.

100%
0 .
% Mobile applications - 13 H Online
80% %39 I
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Textbooks Other resources

A: TextbooksUsage Percentages B: Preference of Other Resources
Figure 1. The Utilization Rate of Resources in the Preparation of Teaching Content

Findings Related to the Usefulness of Mathematics Textbooks

The questionnaire part of the evaluation form consists of three dimensions and paired-samplest-test
were used to determine whether the mean differences in the data obtained from the participants were
statistically significant. In this way, opinions of the participants on the usefulness of mathematics
textbooks were tested whether they were affected by changes in the classroom environment. In order
to support the results of predictive statistics, the responses to the items in the evaluation form were
also presented in descriptive terms, thus analyzing the usefulness of mathematics textbooks in different
classroom environments.

Table 2.
The Paired-Samples t-Testfor Usefulness Scores of Mathematics Textbooks
Dimension Classroom n X Ss Sh t o]

Knowledge and design Face-to-face 213 18.26 4.82 0.33 0.50 061
Online 213 18.02 4.60 0.31 ’ '

In-class practices Face-to-face 204 16.05 5.57 0.38 309 0.02°
Online 204 14.46 4.80 0.32

Student needs Face-to-face 211 13.81 5.21 0.35 1.06 0.29
Online 211 13.38 4,51 0.30

The findings in Table 2 showed no statistically significant difference between usefulness scores in
face-to-face and online classrooms in terms of the dimension of “Knowledge and design” [t(212)=0,61;
p>0,05]. According to this result, participants believe that mathematics textbooks are similarly useful in
face-to-face and online classrooms. Upon analyzing the responses to the “Knowledge and design”
dimension of the form descriptively, it was found out that more than two-thirds of responses in both
face-to-face classes and online classrooms were under the codes of “Agree” or “Strongly agree” (71% in
face-to-face classes, 69% in online classrooms). This finding indicates that despite the change in the
classroom environment, mathematics textbooks are found by participants to be adequate in terms of
“Knowledge and design” dimension.As part of the research, the usefulness of mathematics textbooks in
the classroom applications was also evaluated based on differentiation in the classroom environment. A
statistically significant difference in favor of face-to-face classes was found according to the paired-
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samples t-test between usefulness scores in face-to-face and online classrooms for the dimension of “In-
class practice" [t(203)=0,02; p<0,05]. When this finding is combined with the finding that the usefulness
score in online classrooms is low, it can be concluded that participants have found the mathematics
textbooks less useful in online classrooms. Responses to the evaluation form items can be said to differ
according to the class environment when evaluated from a descriptive point of view. While the
percentage of respondents who believed that mathematics textbooks were useful in face-to-face
classroom practices (ranging from “Agree” to “Strongly agree”) was 73%, this figure fell to 58% in online
classrooms.

In the evaluation form, participant opinions on the levels of mathematics textbooks to meet student
needs were also tested. Test results showed no statistically significant difference in the dimension
of“Student needs” between usefulness scores in face-to-face and online classrooms [t(210)=0.29;
p>0.05]. Another important finding of this dimension is that the usefulness score in both face-to-face
and online classrooms is below 15. Based on all these findings, it can be said that participants do not
consider mathematics textbooks sufficient in terms of the dimension of “Student needs”, and these
opinions are similar in face-to-face and online classrooms. Among the dimensions in the evaluation form
in terms of both face-to-face and online classrooms, the dimension with the lowest mean score is
“Student needs”. The percentage of respondents who think that mathematics textbooks are not useful
enough in face-to-face classes (which fall under the “Disagree” or “Strongly disagree” codes) is 47%. In
online classrooms, this percentage was found to be lower (53% of participants are involved in the
“Disagree” or “Strongly disagree” codes). All these findings show that participation opinions on the
usefulness of textbooks not only differ according to the classroom environment but also the application
dimension of the textbook is effective in this process.

Features of the Useful Mathematics Textbook in Online Classrooms

In addition to the questionnaire items in the evaluation form, participants' opinions on the current
mathematics textbooks (in terms of usability) and the features of a more useful textbook in online
classrooms were also questioned. As a result of encoding the qualitative data obtained in this context,
the findings in Table 3 were reached. In order for the most commonly expressed recommendation for
current mathematics textbooks to be more useful in online classrooms, the textbooks should be
developed in the formats of e-textbook or smart notebook. More than half (52%) of respondents
believe that textbooks enriched with video, audio, images and animation will contribute to the
interactive implementation of courses in online classrooms. In the response of K-86 in Table 3, it was
also noted that different moving content and multiple representations such as animation, simulation,
video, photography, map, graphics, and tables can be presented more interactively accompanied by e-
textbooks. It has often been suggested that textbooks, regardless of the learning environment, should
be compatible with the content of the central exam. In this sense, 40% of respondents stated that
mathematics textbooks should be revised to include the skill-based questions. Participants stated
frequently resort to supplementary resources as an alternative to mathematics textbooks. K-204 noted
that current textbooks, especially towards the final grades of middle school, are lacking in preparing
students for the central exam.

More than one third of the respondents (36%) stated that the variety and number of examples in
currentmiddle school mathematics textbooks should be increased. According to this opinion, which is
evaluated under the dimension of “Knowledge and design”, it was especially noted that content that is
high in cognitive level and suitable for different student levels should be included in mathematics
textbooks, rather than repeatedly presenting the same types of examples. In one of the opinions shared
in Table 3 (K-144), it is stated that the number of solved exercises should be increased. In terms of
classroom practice, participants also proposed developing writing tools in textbooks so that they can be
used flexibly (27%). Noting that it takes time to write math operations on a PDF or virtual board, some
participants have requested tools or menus in which they can easily write mathematical symbols and
equations in textbooks. Among the participant recommendations, the qualities of being student-
oriented (19%), being attractive as a visual design (17%) and incorporating alternative assessment tools
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(13%) were also noted. The fact that textbooks can also be used as smart notebooks falls under the
opinion which has the lowest frequency, but which is evaluated under the dimension of student needs
in online classrooms. Stating that the presence of notebook blanks in online classrooms will be more
efficient in terms of solving questions when performing courses, K-24 also pointed out that smart
notebook applications can also provide the student with the opportunity to generate examples.

Table 3.
Qualitative Findings on Participant Opinions

Dimension Category Frequency Excerpt from participants
(Percentage)
K-144:Examples should be associated with
Various and more =77 (36%) daily life and qualified. It should appeal to
examples students at all levels. Solutions should be
Knowledge viewed by clicking on the link when needed.
and design K-107: Visualization, font sizes and pictures.
Attractice visual  f=36 (17%) These need to be redesigned to attract the z-
design generation's attention.

K-86:1t will be more useful if it is in e-book
E-textbook format f=112 (52%) format. So it becomes interactive that the
new generation needs it more. Video,
animation, interactice applications should be
added.
In-class K-11:When sharing screen, a separate area
practices may be left for solving questions. Drawing
Advanced writing  f=58 (27%)  tools should be used flexibly. It would be
tools better to have a menu of ready-made writing
tools in the textbook.
K-151:Measurement and assessment
Alternative f=28 (13%) applications should be enriched. Concept
assessment tools map, structured grid can be used for this.

K-204:7" and 8" grade textbook is not
Skill-based questions f=86 (40%)  suitable for students' level. In order for these
groups not to need suplementaryl resources
for preparation central exam, the current
content in both face-to-face education and
Students distance education should change in terms of
needs skill-based questions.
Student-oriented f=40 (19%)  K-60:1t should be simple and enough to
understand on their own.
K-24:In order to take notes and generate

Smart notebook =24 (11%) examples, books should be designed as smart
format notebooks.
Discussion

In this study, the extent to which teachers benefit from the mathematics textbook was investigated
in the process of teaching content preparation along with the transition from face-to-face education to
distance education. The findings of the study showed that the share of textbooks in teaching content
offered in online classrooms decreased compared to face-to-face classes. On the other hand, it has been
determined that more diverse teaching resources, along with the opportunities offered by digital
technology in online classrooms, are employed in the process of content preparation. Upon combining
these two findings, it can be said that the gap occurred by the decline in textbook use in online
classrooms is filled with digital teaching-learning tools. Today, digital content such as mobile apps, e-
learning portals, and web 2.0 tools are more readily available teaching materials in online classrooms
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(Viberg, Gronlund &Andersson, 2020; Young, 2017). In this study, it is clearly observed that interest in e-
learning portals, which include lecture videos, interactive assessment tools, and game-based
applications, is increasing in online classrooms. So, the following questions arise: "Is less use of the
textbook in online classrooms related to the opportunities offered by the new teaching environment, or
is it related to the fact that the textbook is not considered useful by mathematics teachers?” The
findings in this study indicate that both inferences may be accurate. Arguments that can be used for the
first inference are as follows: (1) web 2.0 tools and mobile applications that are easy to access in online
learning environments have been used more frequently and therefore, the participants oriented
towards technologies that is compatible with the classroom environment, (2) other teaching materials
such as printed supplementary resources and lecture notes that are preferred more often in face-to-
face classes are less used in online classrooms. The findings gathered from the second research
question support the inference that(second inference) current mathematics textbooks are less useful in
online classrooms. Because a statistically significant difference was found between the usefulness scores
of mathematics textbooks in face-to-face and online classrooms in terms of the dimension of “In-class
practice”. The fact that participants do not find mathematics textbooks sufficient in terms of
applications in online classrooms may be related to the digital-pedagogical competence of teachers. The
content management system or the lack of technology literacy skill and knowledge of the trainers in e-
learning environment, can limit the effective use of instructional content (Abdous, 2011; Albrahim,
2020; Baran & Correia, 2014; Smith, 2017). For example, mathematics teachers who tend to maintain
their teaching habits in face-to-face classes throughout online classrooms, or who offer textbooks in a
less interactive and teacher-oriented way in the live course process, will not be able to adequately use
the opportunities offered by e-learning environments. It is beyond the scope of this study to examine
whether the textbook is used effectively enough. And how the content in mathematics textbooks is used
in the teaching process (level of interaction, quality of examples and activities presented, etc.) is also a
topic worth exploring.

The finding of less use of textbooks in e-learning environments may also indicate that mathematics
teachers cannot flexibly use individual lecture notes created as a result of their experience in e-learning
environments. Indeed, 27% of respondents stated that the new generation of textbooks should have
flexible typing tools and also stated that smart notebook applications were cited more in online
classrooms, in which teachers or students can take individual notes (which they can generate examples
and exercises on). Contrary to these findings, mathematical software was less preferred in the process
of preparing instructional content in online classrooms. The reason for the less preference of computer
algebra systems or dynamic geometry software in online classrooms where the technology can be used
more flexibly can be related to the fact that some of this software is paid for, requires user installation,
and gives limited opportunities to work simultaneously. Similarly, Sari and Coskuntuncel (2020) found
that middle school mathematics teachers did not consider themselves sufficient in terms of using
dynamic mathematics and geometry software.On the other hand, the fact that web 2.0 tools, which can
be used more flexibly and interactively, are easier to access in online classrooms may also be the reason
for the more limited preference of software in these classes.In fact, it is common for teachers to appeal
to different resources with the transformation of the teaching environment into online classrooms and
the change of pedagogical competencies expected in this class. But the main thing here is to ensure that
textbooks, which are the reference source of teachers and students, are also available in the new
(online) learning environment.

Another finding that is worth discussing is the fact that no statistically significant difference in the
dimension of student needs has been found between the usefulness scores of mathematics textbooks in
face-to-face and online classrooms. This finding does not mean that participants regard mathematics
textbooks as sufficient. On the contrary, there is a dominant opinion that the current mathematics
textbook does not adequately meet student needs, both in terms of face-to-face and online classrooms.
In addition to the questionnaire findings, the results obtained from qualitative analysis of participant
opinions were also a cluster in the categories of “skill-based questions” and “student-oriented content”
(Table 3). These findings indicate that textbooks should be developed in the context of content that
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students can understand on their own, and especially in preparation for central exams. Korkmaz, Tutak
and llhan (2020), who evaluated the 8th-grade mathematics textbook in the context of face-to-face
classes, pointed out that as a result of the study, teachers found textbooks insufficient, especially when
preparing for the high-school entrance exam. The main purpose of textbooks is to guide the knowledge
to be taught (Chevallard & Bosch, 2013), which is obtained by regulating the scientific knowledge of the
relevant discipline, accompanied by contemporary teaching approaches and within the framework of
the curriculum. In this sense, the opinion of textbooks as a means of preparing for an exam narrows the
purpose of the use of the textbook. Of course, the pressures created by the needs and expectations of
students, parents, and administrators can also guide the teacher in the process of preparing and using
content. In this sense, although there is not enough data in this study, it is possible to infer from the
study findings that participating mathematics teachers need an adequate textbook in quality and
quantity. In terms of qualification, there is a need for examples and exercises at various levels, which
can be used both in preparation for exams and by students with different academic achievements. In
addition to the mathematics textbook, e-notebooks or e-booklets covering these contents are
demanded in terms of quantification. In addition, it was observed that students who cannot attend live
courses also need mathematics textbooks that adopt a simple and interesting narrative pattern that
they can easily understand when they read on their own and contain a large number of solved
examples-exercises. Ulusoy and Incikabi (2020) pointed out that the reasons for using textbooks in
classes by mathematics teachers include regular knowledge and definition of concepts. The findings in
this study suggest that the demands for textbook content in face-to-face classes (including more
examples and exercises) are also true of online classrooms.

4 Mathigon V& Etkinlikler [iii Dersler
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Figure 2.Example of New Generation Mathematics Textbook (retrieved from Mathigon.org)

The study also focused on the features of a textbook that can be preferred in e-learning
environments. The aim here is not to emphasize the characteristics and qualities that mathematics
textbooks should have objectively, but to reveal the expectations of the instructors from the textbooks.
There are already many studies that evaluate middle school mathematics textbooks at different levels
and examine them based on various criteria, from content development to design features (Korkmaz,
Tutak & ilhan, 2020; Sevimli & Kul, 2015; Toprak & Ozmantar, 2019; Ulusoy &incikabi, 2020 Yanik,
Ozdemir & Cevirgen, 2017). Unlike others, in what ways mathematics textbooks need more
improvement in online classrooms have been evaluated within instructional perspective. More than
half of the mathematics teachers who participated in the study stated that mathematics textbooks
should be redesigned (as e-textbooks) so as to have content that is easy to connect with web-based
environments. The ratio of communication and interaction in the online classroom, when compared to
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face-to-face classes, is more limited and students ' attention and motivation is distracted faster in e-
learning environment might orient participants towards enriched sources such as audio, video, and
animation having a higher rate of attention (deNoyelles, Raible& Seilhamer, 2015; Smith, 2017).
Emphasizing textbook designs in e-learning environments, Knight (2015) also suggests more efficient use

of the digital content with a rich visual design and multiple representation tools. Although there is no
study in the literature that addresses the use of textbooks in online classrooms, there are various
institutions that attempt to develop a digital mathematics textbook by combining the teaching
atmosphere in these classrooms with the needs of the new generation. One of these projects is carried
out by Discovery Education, and in the textbooks, they developed under the name of Math Techbook,
multi-module contents are presented in accordance with different student levels. It is possible to
encounter interactive and personalized online textbooks on the "Mathigon.org" site (called as future
textbooks), which includes mathematical activities equipped with Web 2.0 tools (Figure 2). These
examples coincide with the needs (individualized education, online task, active learning, smart notebook
application, etc.) that participating teachers experience while lecturing in the classroom.Based on all
these findings and the results in the relevant literature, it was concluded that current mathematics
textbooks should be improved in terms of compatibility with e-learning environments and of meeting
student needs.

Conclusion and Suggestions

The conclusion of the study showed that the textbook is less used in online classrooms compared to
face-to-face classes and the frequency of the other resources usage in the process of preparing teaching
content varies depending on the teaching environment. In this context, it was found out that
mathematics teachers prefer printed resources (lecture notes and supplementary textbooks) in face-to-
face classes while digital resources are preferred in online classrooms. It was also concluded that e-
textbooks are often used regardless of the learning environment. It was found that the usefulness
scores of current textbooks in terms of the dimension of “In-class practice” differed statistically
significantly according to the learning environment. Furthermore, in face-to-face and online classrooms,
opinions of mathematics teachers regarding the usefulness of textbooks did not differ statistically
significantly in terms of “Knowledge and design” and the dimension of “Student needs”. Among the
recommendations offered by mathematics teachers to make current mathematics textbooks more
useful in online classrooms, opinions were highlighted about configuring content as e-textbooks and
adding more qualified examples to textbooks. The proposal to design textbooks to include the skill-
based questions to make mathematics textbooks more useful in both face-to-face classes and online
classrooms has been cited by majority of mathematics teachers.

The results of the study have potential recommendations for content developers and researchers in
terms of education. First, it is important to restructure textbooks within the framework of the needs of
changing learning environments, with the prediction that distance learning or e-learning environments
will become more widespread in the future. Suggestions that can be reached through this research in
order to increase the use of textbooks in e-learning environments are supporting textbooks along with
flexible typing and note taking tools which can answer current needs of students (i.e. enriching with
video or preparation contents for central exams), which have a higher interaction (i.e.
performinginteractive tasks) and which are easy to integrate with digital contents (i.e. using web 2.0
tools or QR code). In this study, instead of analyzing the contents of a textbook in detail, the general
situation was described. Mix-methods are a research plan designed before more detailed studies are
carried out and useful for seeing general trends. From this point of view, in future research, different
teaching environments can be studied in detail with smaller groups through the comparative case study
design, and the role of the content areas (numbers and operations, algebra, etc.) or of grade level (5, 6,
7, or 8) might be tested on the preference of the textbook in online classrooms. On the other hand, by
taking into account demographic variables such as professional experience or school type, the frequency
of textbook use in different learning environments and the features of a useful textbook in terms of
these variables can be evaluated in future research. Other studies that are to analyze the effects of
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central exams in terms of preparing to teach contents based on (social and/or demographic) variables
will also fill an important gap in the literature.

During the designing, data collection, analysis, and reporting processes of this research, the ethical
principles and rules in the "Higher Education Institutions Scientific Research and Publication Ethics
Directive" were followed. No application was made against Scientific Research and Publication Ethics,
and informed consent was obtained from all individual participants participating in the research.
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Tiirkge Siirimui

Girig

Egitim, olasi sorunlar ve gelismeler karsisinda sona eren veya duraksayan degil, ilgili soruna ¢6ziim
bulacak sekilde igerik ve yontem gelistirebilen dinamik bir surectir. Egitim-6gretim sirecinin
gerceklestirilmesi icin teknoloji destegine duyulan ihtiyag salgin, afet veya diger olaganustu durumlarda
her zamankinden daha fazladir. Ozellikle Covid-19 pandemisi ile birlikte yiiz yiize egitimden uzaktan
egitime gecis slireci kiiresel anlamda ivme kazanmis, bu durum zaman ve mekandan bagimsiz olan
cevrimici 6grenme ortamlarina ilgiyi arttirmistir (Murphy, 2020; Noor, Isa ve Mazhar, 2020; UNESCO,
2020). Pandemi sireci lilkemiz 6zelinde degerlendirildiginde ise halihazirda mevcut olan EBA platformu
ve web-tabanl egitim alt yapisi sayesinde yeni egitim normallerine adaptasyon siireci kisa zaman
icerisinde gerceklesmistir (Ozer, 2020). Altyapi yeterligi ile birlikte yeni egitim ortamlarinda dgretimin
etkili bir sekilde yapilabilmesi icin 6gretmen ve 6grenci hazirliklarinin da saglanmasi 6nemlidir. Bir diger
ifade ile yuz ylze siniflarin g¢evrimici siniflara donlisiimi beraberinde 6gretim igerigi gelistirme ve
motivasyon saglama acisindan yeni bilgi ve yetkinlik tirlerini gerekli kilmistir. Bu slire¢ matematik
siniflar 6zelinde degerlendirildiginde, yiz yize siniflarda 6gretmen ve 6grencilerin basucu kaynagi olan
ders kitaplarinin gevrimigi siniflarda 6greticiler tarafindan hangi oranda tercih edildigi ve 6gretim icerigi
gelistirme slrecinde kullanilan diger kaynaklarin 6gretim ortamindaki degisimden nasil etkilendigi merak
konusudur. Bu bakis agisiyla arastirmanin Uzerinde durdugu temel problem, farkh Ogretim
ortamlarindaki ders igerigi hazirlama sirecinde halihazirdaki matematik ders kitaplarinin ne oranda
kullanildigi ve g¢evrimigi siniflarda kullanigh bir ders kitabinin 6zelliklerinin neler oldugunun tespitidir.
ifade edilen problemin alanyazinda dolduracagi bosluk; e-6grenme ortaminda kullanilan matematik
ogretim kaynaklari ve 6zel olarak matematik 6gretiminde ders kitabi kullanimi konulu arastirmalar
cergevesinde sunulmustur.

Kavramsal Cergeve
E-Ogrenme Ortamlari ve Matematik Ogretimi

Matematik egitimi alaninda, 6nceleri sadece sinif igerisine bir yazihm (Dinamik Geometri Yazilimlari,
Bilgisayar Cebiri Sistemleri vb.) ya da aracin (Hesap makinesi veya manipulatifler) getirilmesi ile baslayan
egitime teknoloji entegrasyonu sireci, genellikle SAMR modeli, sistematik planlama modeli veya
Teknolojik Pedagojik Alan Bilgisi gibi kuramsal cerceveler (zerine kurulmustur (Young, 2017). Bu
modeller, yiiz ylUze siniflarda teknoloji kullanimi agisindan ders tasarlama veya 6gretmen bilgisini
degerlendirme hususunda teorik bakis acilari saglayabilir. Ancak tamamen uzaktan egitime gecis ile
birlikte teknoloji egitimin merkezinde yer almis ve 6gretmen yeterlikleri; dijital okuryazarhk, dijital
pedagoji veya cevrimici sinif yonetimi gibi yeni terminoloji ve yaklasimlar ile degerlendirilmeye
baslanmistir (Smith, 2017). Son yirmi yil icerisindeki egitim arastirmalarinda karsimiza ¢ikan e-6grenme,
uzaktan egitim, web tabanl 6grenme, ters yiz siniflar, ¢evrim ici egitim gibi kavramlar; ylz ylize egitimi
desteklemek veya yerini almak amaciyla kullanilan egitim-6gretim uygulama veya yaklasimlaridir. Covid-
19 pandemisi dncesinde karsilasilan ¢evrimici sinif kiltlrine iliskin arastirmalarin, pandemi sonrasinda
carpan etkisi ile cogaldigi gérilmektedir (Albrahim, 2020; Murphy, 2020; Noor, Isa ve Mazhar, 2020). E-
o6grenme vyaklasimlarini kuramsal olarak tanimlayan ve bu ortamlarin gerektirdigi yeterliklerin
cercevesini aciklayan ¢ok sayida arastirma olmasina karsin, 6gretim pratigindeki etkililik agisindan bu
arastirmalar sinirli bulgulara sahiptir. Clinkii e-6grenme ortamini odagina alan 6nceki arastirmalar
genellikle kisitl zamanda ve sinirli bir gruba yapilan midahale calismalari seklinde tasarlanmistir
(Abdous, 2011; Young, 2017). Pandemi sonrasi, ylz ylze egitimden uzaktan veya hibrit egitim
modellerine acil gecis ile birlikte egitim sistemlerinin, 6gretmenlerin ve 6grencilerin bu yeni 6grenme
ortamlarindaki hazirhklari, bilgi ve farkindaliklari tartisiimaya baslanmistir. Gelecekteki egitim
modellerinde normal sinif ortamlarinin dijital siniflara déntsmesi beklenen bir gelisme olmakla birlikte,
pandemi silirecinin bu dénisime ivme kazandirdig1 sdylenebilir. Dolayisiyla yeni 6gretim ortamlarinin
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gerektirdigi epistemolojik, psikolojik ve pedagojik bilgi ve yeterlikleri tartismak gereklidir. Bir diger ifade
ile cevrimici siniflarda etkili 6gretimi saglayabilecek 6gretici ve 6grenen bilgisi ile icerik hazirliklarinin
arastirilmasi 6nemlidir. E-0grenme ortamlarinda ihtiya¢ duyulan bilgi ve yeterliklerin neler oldugu
Uzerinde duran bir dizi arastirmada; iletisim becerileri, pedagojik beceriler, teknolojik beceriler, tasarim
becerileri, ydnetim becerileri, kurumsal beceriler, icerik yonetim sistemi (CMS)/LMS becerileri ve igerik
gelistirme becerilerine atif da yapilmaktadir (Abdous, 2011; Albrahim, 2020; Baran ve Correia, 2014;
Baldwin, Ching ve Hsu, 2018). Palloff ve Pratt (2011) e-6grenme ortamlarinda etkili olabilecek bir
ogreticinin karakteristiklerini siralarken, 6grencilerin aktif iletisimini, etkilesimini ve isbirligini saglama
bilgi ve farkindaliklarina dikkat ¢cekmektedir. Albrahim (2020) ise 6grencilerin farkh 6grenme stillerine
uygun olabilecek karakteristikteki iceriklerin gesitli 6grenme kaynaklarindan segilmesi veya gelistirilmesi
becerisinin sanal siniflarda énemli oldugunu belirtmektedir.

Bir gevrimici sinifin egitim yonetim sistemi (LMS, Moodle vb.) ve canli ders yazilimlari (Zoom,
Perculus, Big Blue Button vb.) egitim otoritesi tarafindan 6nceden belirlenmis olsa da; igerik, kaynak,
iletisim tercihleri veya normlari genellikle egitmen tarafindan yapilandirilir. Enstitiler ya da kurumlar,
egitmene, derslerini sunarken kullanabilecekleri 6gretim materyalleri saglayabilir ya da genel bir cerceve
sunarak egitmenin dersi icin 6nemli goérdigi icerikleri sinifa yansitabilecegi esnek tercih alanlari
birakabilir. Cevrimigi 6grenme ortamlarindaki 6grenme ciktilarini ders tasarimi, 6gretmen yeterligi ve
6grenci motivasyonu ile birlikte etkileyen bir diger faktor, tercih edilen veya gelistirilen 6gretim igerigidir
(Baldwin, Ching ve Hsu, 2018). Ornegin dgretmenler,matematik dgretimi siirecinde canli derslerine
karatahta uygulamasi, mobil uygulamalar, video destegi ve e-kitaplar gibi zengin ve etkilesimli icerikleri
ekleyerek cevrimici derslerinin niteligini arttirabilir (Murphy, 2020; Smith, 2017; Viberg, Grénlund ve
Andersson, 2020). Alanyazindaki calismalarda, e-6grenme ortaminda kullanish olan igeriklerin sahip
olmasi gereken nitelikler su sekilde siralanmaktadir: (1) Dinamik bir 6grenme ortami i¢in firsat sunmasi,
(2) Ogrenciler arasinda iletisim potansiyeli olusturmasi, (3) Fiziksel sinirlarin 6tesinde isbirlikli calismaya
olanak tanimasi ve (4) Bagimsiz 6grenme firsati vermesidir (deNoyelles, Raible ve Seilhamer, 2015;
Knight, 2015). E-6grenme ortamlarindaki ders kitabi tasarimlarina deginen Knight (2015), bu siniflarda
¢oklu medya uygulamalari baglantili igeriklerin (video barindirma siteleri, bloglar, senaryolar, web
kaynaklari, forumlar, podcastler, li¢ boyutlu grafikler ve animasyonlar) daha kullanisli olacagina dikkat
cekmektedir. Ders kitaplari sanal siniflarda da tercih edilen bir kaynaktir ve bu kaynak, hem 6grenciler
hem de 6greticiler tarafindan giivenilir bilgiler saglayan ve 6grencilerin 6grenmesini saglamlastirmak icin
kiicik parcalar héalinde bilgi veren gilivenilir araglar olarak goérilmektedir (Sevimli ve Kul, 2015). Bir
sonraki baslik altinda, odaginda matematik ders kitabini bulunduran bir kisim g¢alismalara iligkin
alanyazin taramasina yer verilmistir.

Matematik Ogretiminde Ders Kitabi Kullanimi

Egitim-Ogretim slrecinde ders kitaplari; diizenli bilgileri sunmasi, 6gretmene rehberlik etmesi,
ogrenciye kendi kendine 6grenme olanagl tanimasi, egitimin paydaslari arasinda esglidiimleme
saglamasi, farkli 6gretim ortamlarinda standart olarak kullanilabilmesi ve gelisime acik bir kaynak olmasi
nedeniyle kiresel anlamda yillardir tercih edilen yegane 6gretim kaynagidir. Matematik dersi 6zelinde
ise ders kitaplari, hem 0Ogrencilerin derslere olan ilgilerini arttirmak tizere sundugu etkinlikler ve ¢oklu
¢6zum fikirleri, hem de 6gretilecek konu ve kazanimin sirasini, igerigini belirlemesinden dolayi, nemli
gorevler Ustlenmektedir (Reys, Reys ve Chavez, 2004). Hangi bilimsel bilgilerin 6gretilecegi hususunda
belirli standartlari tasiyan ders kitaplari(Chevallard ve Bosch, 2013); amag, islev ve igerik nitelikleri
acisindan Talim ve Terbiye Kurulu Baskanliginin onayindan gecerek siniflarda kullanilmaktadir (TTKB,
2019). Konu anlatimi, 6rnek, etkinlik, alistirma ve konu testlerini iceren ders kitaplari, ilkokuldan
ylksekogretime kadar ¢esitli kademelerde 6gretimin planlanmasi ve kilavuzlanmasi siirecinde 6gretmen
ve 6grencilere rehberlik etmektedir. Egitim yaklasimlari ve vizyonlarindaki degisime paralel olarak diger
branslarda oldugu gibi matematik ders kitaplari da son yirmi yil icerisinde birgok kez revize edilmistir. Bu
degisimler ile paralel olarak, ilgili zaman dilimi igerisinde matematik ders kitaplarinin 6gretim sirecindeki
kullanishhg bircok arastirmada cesitli acilardan degerlendirilmistir. Ozellikle ders kitaplarinin bilimsel
bilgi, tasarim 6zellikleri ve bazi kategorilere gore (Bloom taksonomisi, Bilissel istem diizeyi vb.) tasnifine
iliskin bulgular, bazen Tirkiye 6zelinde bazen de diger bazi llke kitaplari ile karsilastirmali olarak ele
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alinmistir. Tlrkiye matematik ders kitaplari uluslararasi anlamda Singapur, Finlandiya, Giney Kore ve
Amerikan ders kitaplari ile daha sik karsilastiriimis ve bu sirecte igerik tiirleri ve icerik organizasyonu
acisindan degerlendirmelere basvurulmustur (Engin ve Sezer, 2016; Erbas, Alacaci ve Bulut; 2012;
Korkmaz, Tutak ve ilhan, 2020; Sevimli ve Kul, 2015; Toprak ve Ozmantar, 2019; Ulusoy ve incikabi,
2020; Yanik, Ozdemir ve Cevirgen, 2017). Ortaokul matematik ders kitaplarini icerik ve tasarim &zelligi
acisindan degerlendiren galismalarin birinde Erbas, Alacaci ve Bulut (2012), Turk, Singapur ve Amerikan
6. sinif matematik ders kitaplarini karsilastirmislardir. Calisma sonuglari, Singapur kitaplarinin sade ve
tasarim olarak yeterli, Amerikan kitaplarinin yogun, Tark ders kitaplarinda ise 6grencinin derste aktif
katilimini 6zendiren tasarim 6zelliklerine sahip oldugu belirlenmistir. Karsilastirmali bir diger arastirmada
Toprak ve Ozmantar (2019), Tiirkiye ve Singapur 5. sinif matematik ders kitaplarini drnekler agisindan ele
almis, calisma sonucunda Tiirk ders kitabinda gilinlik hayat ile iliskili ¢6zimli 6rneklerin, Singapur ders
kitabinda ise ¢oklu temsiller ve modelleme ile ilgili ¢ozimli o&rneklerin daha sik kullanildig
degerlendirilmistir.

Ortaokul matematik ders kitaplarini teknolojiye uygunluk acgisindan degerlendiren Sevimli ve Kul
(2015) ise ders kitaplarinin FATIH projesi baglaminda ihtiyag duyulan e-icerigin kullaniimasina yeterli
firsat tanimadigini ve bu agidan gelisime ihtiya¢ duydugunu tespit etmistir. Diger bazi arastirmalarda
ders kitabindaki bazi igerikler biligsel istem diizeyi veya ispat 6grenme olanaklari agisindan ele alinmistir.
Yanik, Ozdemir ve Cevirgen (2017) ortaokul matematik ders kitabindaki veri isleme 6grenme alaninda
yer alan etkinlikleri analiz ettigi calismasinda, kitap iceriklerinin yeteri kadar ileri matematiksel diisinme
sureglerini (6rnegin iliski kurma, yorum yapma, genelleme vb.) desteklemedigini tespit etmislerdir. Diger
bir arastirmada, 8. sinif matematik ders kitabinda bulunan etkinlikler bilissel istem diizeylerine gore ele
alinmis ve calisma sonuglari ders kitabinda yliksek dizey bilissel istem gerektiren etkinlik oraninin %76
oldugunu géstermistir (Engin ve Sezer, 2016). Korkmaz, Tutak ve ilhan (2020) ortaokul matematik ders
kitaplarina iliskin 6gretmen goéruslerini alarak yuruttigl calismada ders kitaplarini merkezi sinavlara
hazirlik agisindan uygunluk ve 6gretim surecinde aktif kullanimi degerlendirmis, sonuglar 6gretmenlerin
ek kaynaga ihtiya¢ duyduklarini gostermistir. Benzer amagla yapilan bir diger ¢alismada Ulusoy ve
incikabi (2020), ortaokul diizeyindeki matematik 6gretmenlerinin biiyiik ¢ogunlugunun ders kitabi
disindaki yardimci  kaynaklari, merkezi sinavlara hazirlik ihtiyacindan dolayr kullandiklarini
belirlemislerdir. Matematik analiz ders kitaplarindaki revizyonu analiz reform hareketi baglaminda ele
alan Sevimli (2016), ders kitaplarinin teknoloji ile uyumluluk agisindan gelistiriimesi gerektigine dikkat
cekmistir.Yukarida sunulan ilgili alanyazinda farkli kademelerdeki matematik ders kitaplari kendi
icerisinde veya uluslararasi karsilagstirmali olarak incelenirken, bu kitaplarin farkli 6gretim ortamlarindaki
kullanighhigina iliskin bir arastirma ile karsilasilmamistir. Bu anlamda ders kitaplarinin yalnizca igeriklerine
gore analizinden farkl olarak, bu igeriklerin 6greticiler tarafindan nasil kullanildigi ve 6greticilerin ihtiyag
duydugu igeriklerin belirlenmesi, alanyazindaki bir bosluk olarak karsimiza ¢ikmaktadir.

Arastirma Problemi ve Arastirmanin Onemi

E-68renme ortamlarinin beraberinde getirdigi ihtiyaclar cercevesinde, cevrimici siniflarda daha
kullanish olabilecek matematik ders kitaplarinin ne tir o6zelliklere sahip olmasi gerektigi sorusu, bu
arastirmanin  temel problemidir. Bu problemi daha detayll ele almak igcin matematik
ogretmenleriningorusleri lizerinden asagida sunulan alt problemlere cevap aranmistir:

(1) YUz yize ve gevrimici siniflardaki 6gretim icerigi hazirlama siirecinde matematik ders kitaplarinin
diger 6gretim kaynaklarina gore kullanim orani nedir?

(2) Matematik ders kitaplarinin yiz yize ve cevrimici siniflardaki kullanishligi agisindan istatistiksel
olarak anlamli bir farklilik var midir?

(3) Matematik 6gretmenlerine gore cevrimici siniflarda kullanish olan matematik ders kitaplarinin
ozellikleri nelerdir?

Arastirma, hem yiz yliize hem de gevrimigi siniflarda 6gretmenler tarafindan tercih edilen 6gretim
iceriklerine iliskin genel durumu betimleme potansiyeline sahip olmakla birlikte, uzaktan egitim
siniflarinda daha kullanish olacagi degerlendirilen bir matematik ders kitabinin ozelliklerine atif
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yaptigindan dolay! 6zgiin degere sahiptir. Uzaktan egitim silirecinin sadece pandemi sartlari ile sinirli
kalmayip farkh yaklasimlar ile (tersylz siniflar yada hibrit 6grenme) egitim sistemlerinde yer almaya
devam edecegi ongorildiigiinde, arastirma sonuglarinin senkron veya asenkron 6gretimde gerekli dijital
pedagojileri agiga ¢ikarma potansiyeline sahip oldugu disuniilmektedir.

Yontem
Arastirma Deseni ve Katilimcilar

Matematik 6gretmenlerinin ders kitabi kullanimina iliskin gorislerini 6gretim ortamindaki farkhilasma
Gizerinden degerlendiren arastirmada, karma yontem yaklasimlarindan yakinsayan paralel karma desen
kullaniimistir. Bu desende arastirmaci, nitel ve nicel verileri birlikte toplar ve verilerin ayri analizleri
sonucunda iliskilendirme ve karsilastirmalar yapilir (Creswell, 2012). Arastirma kapsaminda, genis temsil
kapasitesine sahip ornekleme teknigi ve farkli veri analizi yontemleri karma yaklasim egliginde ise
kosulmustur (Check ve Schutt, 2012). Bu arastirmanin katilimcilarini, Tiirkiye’deki Marmara, Karadeniz, i¢
Anadolu ve Dogu Anadolu bolgesinde bulunan 10 ilde gérev yapan toplam 215 matematik 6gretmeni
olusturmaktadir. Orneklemin seciminde maksimum cesitliligi saglamak (izere cok katmanli karma
ornekleme yontemi kullanilmistir (Onwuegbuzie ve Collins, 2007). Bu ydntem, amagli ve uygun
ornekleme tekniklerini bir arada bulundurmaktadir. Amacgh oOrnekleme kapsaminda, katilimci
O0gretmenlerin mesleki tecriibeleri dikkate alinarak 6rneklemin temsil gesitliliginin saglanmasina 6nem
verilirken; uygun ornekleme teknigi ile katilimcilarin ulasilabilir olmasi, ¢alismaya katilm hususunda
gonilli olmasi ve son iki yildir ortaokul diizeyindeki matematik derslerini yiritlyor olmasi ol¢iitleri goz
oninde bulundurulmustur. Boylece pandemi 6ncesindeki yiiz ylizeegitim-6gretim sirecini ve pandemi
sonrasindaki tamamen uzaktan egitim-0gretim silirecini deneyimleyen ayni Ogreticilere ulasiimasi
hedeflenmistir. Genis bir 6rnekleme ulasmak icin 6ncelikle katilimci havuzu olusturulmustur. Bu siirecte;
bir adet profesyonel sosyal is agi platformu, mesleki gelisimi desteklemek (izere olusturulmus doért farkl
mesajlasma grubu ve bir devlet Universitesi ile okul deneyimi dersi kapsaminda yapilan isbirligi protokolii
esas alinarak ortaokullarda goérev yapan matematik O6gretmenlerine ulasilmistir. Ayrica bir devlet
Universitesinde verilen “Matematik Ders Kitabi incelemesi” dersine kayith 6grenciler lzerinden ok
sayida matematik 6gretmenine ulasilmis ve bu havuz igerisinde amagli 6rneklemeye goére segilen
katilimci 6gretmenler ile calisma yuratilmastir. Katilimcilar, az deneyimli (1-5 yil arasi deneyime sahip
42 katilimci), deneyimli (6-15 yil arasi deneyime sahip 119 katilimci) ve ¢ok deneyimli (16 yil ve Uzeri
deneyime sahip 54 katilimci) olmak Uzere Gg¢ gruba ayrildiginda, dagilimin normal oldugu tespit
edilmistir. Ayrica, 2019-2021 yillari arasinda katilimcilarin %73’0 ortaokul dizeyindeki en az iki farkli sinif
seviyesinde ders yurittiklerini beyan etmislerdir. Arastirmanin planlanmasi ve katilimcilarin segilmesi
sirecinde etik onlem ve kurallara uyulmustur. Arastirmaya katilan tim bireysel katilimcilardan
bilgilendirilmis onam alinmistir.Etik kurul izni Tokat Gaziosmanpasa Universitesi Sosyal ve Beseri Bilimler
Arastirmalar Etik Kurulunun 09.02.2021 tarihli toplantisindaki E-96769085-044-12171 sayili karar ile
alinmis ve etik agidan uygun gortlmustar.

Veri Toplama Araci ve Siireci

Calisma kapsaminda, genis bir katilimci kitlesine ulagsmak Ulzere anket ve goriis beyanini bir arada
iceren bir degerlendirme formu kullanilmistir. Veri toplama sirecinde kullanilan “Matematik Ders
Kitaplarinin - Kullanishhigina iliskin  Ogretmen Gérislerini Degerlendirme Formu” iki bdéliimden
olusmaktadir. ilk béliim; bir takim demografik bilgiler, ders kitabi kullanim sikligi ve dgretim siirecinde
yararlanilan diger kaynaklarin neler oldugu sorularini icermektedir. Formunun ikinci béliminde,
kullanish bir ders kitabinin nitelik ve 6zelliklerini sinif ortamina gore karsilastirabilecek besli likert tipi (1
“Kesinlikle Katilmiyorum” ile 5 “Kesinlikle Katiliyorum” arasinda) bir anket yer almaktadir.
Degerlendirme formunun anket bélimiinde 15 madde bulunmaktadir ve formdan alinabilecek en diisiik
puan 15, en yiiksek puan ise 75’tir. Degerlendirme formunda yer alan “ders kitabi” ibaresi, Millt Egitim
Bakanligi, Talim ve Terbiye Kurulu Baskanhgi karariyla 2018 yilindan itibaren bes yil sire ile ders kitabi
olarak kabul edilen 5, 6, 7 ve 8. sinif matematik ders kitaplarinin yerini tutmaktadir.
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Degerlendirme formunun gelistirilmesi sirecinde alanyazin ve saha arastirmasi bulgularindan
yararlanilmis, ayrica olgit ve gorinls gecerligi ile i¢ tutarhlik ve normallik analizleri yapiimistir.
Arastirmaci, pandemi Oncesinde matematik ders kitaplarinin 6gretim sirecinde nasil daha etkili
kullanilabilecegini anlamak icin saha c¢alismalarina basvurmustur ve bu suregteulastigi 6gretmen
gorugleriniderleyerek matematik ders kitaplarinin kullanighhgina iliskin  maddeleri bir havuzda
toplamistir. Covid-19 pandemisinin ortaya cikisi ve uzaktan egitimin yayginlasmasi ile birliktesaha
calismasina ek olarak alanyazin destegi de alinmistir. TTKB’nin (2019) ders kitaplarini incelerken
kullandigi dért dlgiit sunlardir: 1) Anayasa ve mevzuata uygunluk, 2) igerigin bilimsel olarak yeterliligi, 3)
ierigin egitim ve dgretim programinin kapsamiyla kazanimlarini karsilayacak kapasitede olmasi ve 4)
Gorsel tasarimin ve igerik tasariminin 6grenmeyi destekleyecek nitelikte olmasi ve 6grencilerin geligsim
ozelliklerine uygunlugudur (TTKB, 2019). Bu 6lgltlerden ilk ikisi yliz yiize egitimden uzaktan egitime gegcis
surecinden etkilenmezken, 3. ve 4. Olgutler, uygulama esasli olmasindan dolayl gevrimigi sinif
pratiklerindeki uygunlugu degisebilmektedir. Bu sebeple galisma kapsaminda TTKB’nin (2019) igerik
tasarimi ve icerigin cevrimici siniflarda kullanimi sirecinde goézlemlenebilecek kriterleri referans
alinmistir. 29 maddeden olusan havuzdan uzman gorist dogrultusunda (iki doktorali matematik
egitimcisi ve bir 6lgmedegerlendirme uzmani) 15 madde segilmis ve bu maddeler “Bilimsel icerik ve
tasarim”, “Sinif i¢ci uygulama” ve “Ogrenci ihtiyaclar” boyutlari altinda toplanmistir. Bu boyutlar ayni
zamanda didaktik dénusiim teorisinin g bileseni olan ders kitabi, 6gretmen ve 6grenci arasindaki bilgi
donlisiminG de dikkate (bilimsel bilgiden 6gretilen bilgiye gegcis) aldigindan, form igeriginin kuramsal
acidan kapsam ve gorinus gegerligine sahip oldugu degerlendirilmistir (Chevallard ve Bosch, 2013).
Degerlendirme formunun anlam hatalarindan arinik olmasi ve uygulama gegerliginin saglanmasi Gzere
arastirmanin katilimcilarindan farkli bir 6gretmen grubu ile (38 ortaokul matematik 6gretmeni) deneme
calismasi gergeklestirilmistir. Deneme c¢alismasi sonrasinda degerlendirme formunun 15 maddesinin
tamami icin Cronbach Alfa gilivenirlik katsayisinin 0.85 oldugu tespit edilmistir.

Tablo 1.
Matematik Ders Kitaplarinin Kullanishiigina iliskin Ogretmen Gériislerini Degerlendirme Formu Ornegi

Boyut Madde ifadesi 1(2/3 |45

Bilimsel icerik ve tasarim  Gorsel tasarim olarak ilgi ¢cekicidir.

Cevabinizi gerekgelendiriniz:

Sinif i¢i uygulama Teknoloji ile butlnlesebilir icerikler yoniyle kullanighdir.
Cevabinizi gerekgelendiriniz:
Odrenci intiyaglari Sinavlara hazirlik (LGS, Bursluluk vb.) icin kullaniglidir.

Cevabinizi gerekgelendiriniz:

Hadlihazirdaki matematik ders kitaplarinda eksik oldugunu diisiindiigiiniiz ve ¢evrimici siniflarda
gelistirilmesini 6nerdiginiz hususlar nelerdir?

1.Kesinlikle Katilmiyorum, 2.Katilmiyorum, 3.Kararsizim, 4.Katiliyorum, 5.Kesinlikle Katiliyorum

Degerlendirme formu, ayrica nitel verilere ulasilacak sekilde tasarlanmistir. Degerlendirme formuna
verilen cevaplarin detaylandirilabilmesi icin her bir boyutun altina “Halihazirdaki matematik ders
kitaplarinda eksik oldugunu disindiginiz ve g¢evrimigi siniflarda gelistirilmesini 6nerdiginiz hususlar
nelerdir?” acik uglu sorusu eklenmistir. Béylece, hem ders kitaplarinin ¢evrimici siniflarda kullanighligina
iliskin genel gorisleri iceren bir veri, hem de bu goérisin nedenini degerlendiren bir betimlemeye
ulasiimistir. Tablo 1’de degerlendirme formunun her bir boyutu icin 6rnek maddelere yer verilmistir.
Degerlendirme formu, bir ¢evrimici anket uygulamasi (Google Form) lizerinden iki farkhh zamanda
uygulanmis ve ilk uygulamada yiiz yiize siniflar icin ikinci uygulamada ise ¢evrimigi siniflar icin formun
doldurulmasi istenmistir. Arastirmaya katilim goéndlliliik esasina gére olmustur ve bilimsel arastirma ile
yayin etigine aykiri eylemlerde bulunulmamistir.

Veri Analizi

Arastirmada hem nicel hem nitel sorgulamalar yapildigindan iki tlr analiz teknigi kullanilmistir. Ayni
katilimci grubunun matematik ders kitaplarina iliskin gérusleri iki farkh 6grenme ortamlari agisindan
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degerlendirildiginden, iki veri setine ait ortalamalari karsilastirmak Gzere, bagiml gruplar t-testinden
yararlanilmistir. Veriler anketin esit aralikli bolimiindeki puanlardan elde edildiginden, katilimci sayisi
30’dan buyiik oldugundan ve Kolmogorov-Smirnov uyum iyiligi testi sonuglarina gére [D (215) = 0,093;
p= 0,211>0,05] verilerin normal dagilim sergiledigi gozlendiginden, parametrik testlerden biri olan
bagiml gruplar t-testinin 6n kosullari saglanmistir. Ayrica formda yazili olarak ifade edilen gorusler de
icerik analizi yaklasimi ile degerlendirilmis ve bu kapsamda her bir gériis 6nce kodlanmis ve daha sonra
ilgili kategoriler altinda toplanmistir. Katilimcilarin genel bakis agilarini ortaya c¢ikarmak ve ders
kitaplarinin kullanishligr icin olgitler tespit etmek Uzere, katilimcilarin en az ylzde 10’unun atifta
bulundugu o6neriler, tablo altinda sunularak paylasilmistir. Kodlar altinda toplanan ve ankette (g
boyuttan birisi altinda degerlendirilen her bir dneri, betimsel istatistik kullanilarak sunulmus ve ayrica
katiimci  cevaplarini agiklama potansiyeline sahip gorislerden biri, tablo igerisinde dogrudan
alintilanarak sunulmustur. Kodlama sirecinde bir nitel analiz programindan (Nvivo) yararlaniimistir.
Boylece, bir gevrimi¢i anket uygulamasindan gekilen ¢ok sayidaki katihmci gorusinin duzenli olarak
kodlanmasi ve ilgili boyut altinda kategorilendirilmesi saglanmistir.

Bulgular

Arastirma bulgulari {i¢ baslk altinda sunulmustur. Oncelikle yiiz yiize ve gevrimici siniflarda 6gretim
icerigi hazirlama siirecinde kullanilan 6gretim kaynaklarina iliskin bulgulara yer verilmis, bdylece iki farkli
dgretim ortaminda matematik ders kitaplarinin kullanim sikhgi tespit edilmistir. ikinci baslik altinda,
matematik ders kitaplarinin kullanisliligina iliskin katilimci goéruslerinin, sinif ortamindaki degisimden
etkilenip etkilenmedigi degerlendirilmistir. Ugiincii ve son baslk altinda, cevrimici siniflarda kullanigh
olabilecek birmatematik ders kitabinin hangiozelliklere sahip olmasi gerektigi katilimcilarin gorasleri
Gzerinden, nitel bulgular esliginde paylasiimistir.

Yiiz yiize ve Cevrimigi Siniflarda Kullanilan Ogretim Kaynaklar

Arastirma kapsaminda oncelikle 6gretim ortamindaki degisimin 6gretim igerigi hazirlama slirecinde
tercih edilen kaynaklara etkisi degerlendirilmistir. Degerlendirme formunun ilk b6limu Gzerinden elde
edilen bulgular, yiiz ylize siniflarda sunulan igeriklerin %61’inin, cevrimici siniflarda sunulan igeriklerin ise
%53’linln matematik ders kitabi igerikleri kullanilarak olusturuldugunu géstermistir (Sekil 1-A). Bu bulgu,
ylz yiuze siniflardaki igeriklerin %39’unun ¢evrimigi siniflardaki iceriklerin ise %47’sinin ders kitabi
disindaki kaynaklar kullanilarak olusturuldugunu da géstermektedir.

100%
80% %39 I Mobil uygulamalar S %13 :ievrlm ici
I Web 2.0 araglari F%6 %17 uzyuze
o0k Matematik yazilimlari ﬂz&yzg

40% E-egitim portallari -%401%)52
%28
7061 %53 Yardima (basili) kaynak -/0 0648
20% %35

Ogretmen ders notlar - %51
0% z-kitap _%5(;/"64

Yuz yuze Cevrim ici

Ders kitabi Diger kaynaklar

A: Ders Kitabi Kullanim Oranlari B: Diger Ogretim Kaynaklarinin Tercih Siklig
Sekil 1.0gretim Icerigi Hazirlama Siirecinde Kaynaklarin Kullanim Orani

Yiiz ylize ve gevrimici siniflarda ders kitabi disinda kullanilan diger 6gretim kaynaklarinin katilimcilar
tarafindan tercih edilme frekansi lzerinden tercih edilme ylizdelerine ulasiimis ve ilgili veriler Sekil 1-
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B’de paylasiimistir. Hem yiiz ylize hem de gevrimigi siniflarda ders kitabina ek olarak en sik tercih edilen
dgretim kaynaginin z-kitaplar oldugu gériilmektedir. Ogretim siirecinde z-kitaplarin tercih edilme sikhg
yuz yiize siniflarda %55, cevrimici siniflarda ise %64’tir. Her iki 6gretim ortaminda 6nemli oranda
kullanilan bir diger 6gretim kaynagl e-egitim portallaridir. Ayrica, yiliz yiize siniflardaki katimcilarin
yaklasik yarisi tarafindan 6gretmen ders notlari ve yardimci (basih) kaynaklar tercih edilmistir (Sekil 1-B).
Cevrim ici siniflarda e-egitim portallari, mobil uygulama ve web 2.0 araglari gibi dijital teknoloji ile ilgili
ogretim kaynaklari daha sik kullanilmistir. Bununla birlikte dinamik geometri veya bilgisayar cebir sistemi
gibi matematik yazilimlarinin gevrimici siniflara (%21) kiyasla yiz yize siniflarda (%29) daha sik
kullanildigr tespit edilmistir. Ogretim ortamina gére kullanim sikhgi en fazla farklilik gésteren dgretim
kaynaklari 6gretmen ders notlari ve yardimci kaynaklar olup, bu igerikler ¢evrimigi siniflarda daha az
tercih edilmistir.

Matematik Ders Kitaplarinin Kullanighiligina iliskin Bulgular

Degerlendirme formunun anket bolimiu Ug¢ boyut altinda toplanan maddelerden olusmakta olup
katimcilardan elde edilmis verilerin ortalama farklarinin istatistiksel olarak anlamli olup olmadigini
belirlemek icin bagimli gruplar t-testi Gzerinden sinamalar yapilmistir. Bdylece matematik ders
kitaplarinin kullanishhigina iliskin katilimci goérislerinin, 6grenme ortamindaki degisimden (ylz ylize
egitimden cevrim ici egitime gegcis) etkilenip etkilenmedigi test edilmistir. Kestirimsel istatistik
sonuglarini desteklemek Ulizere degerlendirme formundaki maddelere verilen yanitlar betimsel olarak da
sunulmusgtur ve bdylece matematik ders kitaplarinin farkh sinif ortamindaki kullanighligr yorumlanmistir.

Tablo 2.
Matematik Ders Kitaplarinin Yiiz Yiize ve Cevrimici Siniflardaki Kullanishhk Puanlarina iliskin Bagimh
Gruplar t-Testi Karsilastirmasi

Boyut Sinif ortami n X Ss Sh t p
Bilimsel icerik ve gorsel Yiiz yiize 213 18.26 4.82 0.33 050 061
tasarim Cevrimigi 213 18.02 4.60 0.31 ' '
Sinif i¢i uygulama Yiiz )‘/uz.e. 204 16.05 5.57 0.38 309 002°

Cevrimigi 204 14.46 4.80 0.32
Ogrenci ihtiyaglari Yiiz yiize 211 13.81 5.21 0.35 106 0.29
Cevrimigi 211 13.38 4.51 0.30 ' )

Tablo 2’de yer alan bulgular, “Bilimsel icerik ve gorsel tasarim” boyutu agisindan yiiz ylze ve
cevrimici siniflardaki kullanighlik puanlar arasinda istatistiksel olarak anlamli bir farkhlik olmadigini
gostermistir [t(212)=0,61; p>0,05]. Bu sonuca gore katilimcilar, matematik ders kitaplarinin “Bilimsel
icerik ve gorsel tasarim” boyutu acisindan yiz ylize ve ¢evrim ici siniflarda benzer oranda kullanisli
oldugu gorusindelerdir. Formun “Bilimsel icerik ve gorsel tasarim” boyutuna verilen yanitlar betimsel
acidan incelendiginde, hem yilz yize hem de ¢evrimici siniflardaki cevaplarin Ggte ikisinden fazlasinin
“Katiliyorum” veya “Kesinlikle katiliyorum” kodlari altinda yer aldigi tespit edilmistir (Yiz yuze siniflarda
%71, cevrimici siniflarda %69). Bu bulgu, sinif ortamindaki degisime ragmen matematik ders kitaplarinin
katilimcilar tarafindan bilimsel icerik ve tasarim boyutu agisindan yeterli bulunduguna isaret etmektedir.

Arastirma kapsaminda matematik ders kitaplarinin sinif i¢i uygulamalardaki kullanishhgi da sinif
ortamindaki farklilasma Uzerinden degerlendirilmistir. “Sinif i¢i uygulama” boyutu icin ylz ylize ve
cevrimici siniflardaki kullanislilik puanlari arasinda yapilan bagimli grup t-testine gore istatistiksel agidan
0.05 dizeyinde yiz yize siniflar lehine anlamh bir fark bulunmustur [t(203)=0,02; p<0,05]. Bu bulgu,
cevrimigi siniflardaki kullanishlik puaninin daha diisik olmasi verisi ile birlestirildiginde, matematik ders
kitaplarinin gevrimici siniflardaki uygulamalar agisindan daha az kullanish bulundugu sonucuna
ulasilabilir. Degerlendirme formu maddelerine verilen yanitlar, betimsel agidan degerlendirildiginde
katilimci gérislerinin sinif ortamina gore farklilastigl soylenebilir. Matematik ders kitabinin yiiz yize
siniflardaki uygulamalarda kullanisli oldugunu dustinen (“Katihyorum” veya “Kesinlikle katiliyorum”
kodlari altinda yer alan) katilimci orani %73 iken, bu oran gevrimigi siniflarda %58’e gerilemistir.
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Degerlendirme formunda, matematik ders kitaplarinin 6grenci ihtiyaglarini karsilama dizeylerine
iliskin katiimci gorisleri de sinanmistir. Test sonuglari, “Ogrenci ihtiyaglar” boyutunda yiiz yiize ve
cevrimigi siniflardaki kullanighlik puanlari arasinda istatistiksel olarak anlamli bir fark olmadigini
gostermistir [t(210)=0,29; p>0,05]. Bu boyuttaki bir diger 6nemli bulgu, hem yiz yiize hem de ¢evrimigi
siniflardaki kullanighhk puan ortalamasinin 15’in altinda olmasidir. Tim bu bulgulardan hareketle,
katilimcilarin matematik ders kitaplarini “Ogrenci ihtiyaglar” boyutu agisindan yeterli gérmedikleri ve bu
gorislerin ylz yize ve gevrimici siniflarda benzer oldugu séylenebilir. Hem yiiz ylize hem de gevrimigi
siniflar agisindan degerlendirme formundaki boyutlar arasinda en disiik ortalama puana sahip boyut
“Ogrenci ihtiyaglari”dir. Matematik ders kitaplarinin yiiz yiize siniflarda yeteri kadar kullanisli olmadigini
dislinen (“Katilmiyorum” veya “Kesinlikle katilmiyorum” kodlari altinda yer alan) katilimci orani %47'dir.
Cevrimigi siniflarda ise bu oraninin daha diisiik oldugu (“Katilmiyorum” veya “Kesinlikle katiimiyorum”
kodlar altinda yer alan katiimci orani %53’tir) tespit edilmistir. Tum bu bulgular, ders kitabi
kullanighhgina iliskin katilimci gorislerinin sadece sinif ortamina gore farklilagsmadigini ayni zamanda
kitabin uygulama boyutunun da bu siiregte etkili oldugunu géstermektedir.

Tablo 3.
Katilimci Gériislerine iliskin Nitel Bulgular

Boyut Kategori Frekans(Yiizde) Katilimci Gériisii Ornegi
K-144:  Ornekler  ginlik  hayatla
Ornek cesitliligi ve sayisi f=77 ( %36) iliskilendirilmis ve nitelikli olmali. Her
arttinlmah diizeyde  6grenciye  hitap  etmeli.
Bilimsel Cozimler ihtiyag duydugunda linke
icerik ve basilarak gorilmeli.
gorsel K-107: Gorsellik, yazi puntolart ve
tasarim Gorsel tasarim olarak ilgi f=36 (%17) resimler. Bunlarin z-kusaginin ilgisini
cekici olmah cekecek sekilde yeniden tasarlanmasi
gerekmektedir.

K-86:Z-kitap formatinda olursa daha
Z-kitap formatinda olmal f=112 (%52) kullanigh olacaktir. Béylece interaktif olur
ki yeni nesil buna daha fazla ihtiyag
duyuyor. Video, animasyon, model
eklenmelidir.
Sinif ici K-11: Ekran paylasimi yapildiginda soru
uygulama ¢6zmek icin ayri alan birakilmig olabilir.
Gelismis yazim araglarn f=58 (%27) Cizim araglari esnek kullanilmal. Kitap
olmal icerisinde hazir yazim araglari mendsi
olsa iyi olur.
K-151:0lgme degerlendirme
Alternatif 6lgme araglari f=28 (%13) uygulamalari zenginlestirilmeli. Bunun
icermeli icin kavram haritasi, yapilandirilmis grid
kullanilabilir.

K-204:7. ve 8. sinif ders kitabi

Yeni nesil sorular igermeli f=86 (%40) ogrencilerin seviyesine uygun degil. Bu
gruplarin sinava hazirlik icin ek kaynaga
ihtiyag duymamasi icin, hem vyiz yilze
egitimde hem de uzaktan egitimde

Ogrenci mevcut icerigin yeni nesil sorular
ihtiyaclar acisindan degismesi lazim.

Ogrenci odakli olmali f=40 (%19) K-60: Ogrencilerin kendi baslarina da
anlayabilmelerini saglayacak ozellikte ve
sadelikte olmali.

K-24: Oprencinin not tutmasi, ornek

Akilli defter uygulamalari f=24 (%11) Uretmesi icin kitaplarin akilli defter
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icermeli olarak tasarlanmasi gerekmektedir.

Cevrimigi Siniflarda Kullanish Matematik Ders Kitabi Ozellikleri

Degerlendirme formundaki anket maddelerinin yani sira, katihmcilarin mevcut matematik ders
kitabina iliskin (kullanishlik agisindan) gorisleri ve gevrimici siniflarda daha kullanigh bir ders kitabinin
ozellikleri de sorgulanmigtir. Bu kapsamda elde edilen nitel verilerin kodlanmasi sonucunda Tablo 3’teki
bulgulara ulasilmigtir. Mevcut matematik ders kitaplarinin gevrimigi siniflarda daha kullanigh olabilmesi
icin en sik ifade edilen 6neri, kitaplarin z-kitap veya akilli defter formatinda gelistirilmesidir. Katilimcilarin
yarisindan fazlasi (%52); video, ses, gorlintli ve animasyonla zenginlestirilmis ders kitaplarinin, ¢evrimigi
siniflardaki derslerin etkilesimli olarak yurutiilmesine katki saglayacagi goriisiindedir. Tablo 3’te K-86'nin
verdigi cevapta da animasyon, simiilasyon, video, fotograf, harita, grafik ve tablo gibi farkli hareketli
icerik ve ¢oklu temsillerin z-kitaplar eglig§inde daha etkilesimli sunulabilecegine dikkat gekilmistir.
Ogrenme ortamindan bagimsiz olarak ders kitaplarinin, merkezi sinav igerikleri ile uyumlu olmasi &nerisi
ile gok sik karsilagiimistir. Bu anlamda, katimcilarin %40‘ matematik ders kitaplarinin yeni nesil sorulari
icerecek sekilde revize edilmesi gerektigini belirtmistir. Katihmcilar, matematik ders kitaplarina alternatif
olarak yardimci kaynaklara sik basvurduklarini ifade etmislerdir. K-204, 6zellikle ortaokulun son
siniflarina dogru mevcut ders kitaplarinin 6grencileri sinava hazirlama hususunda eksik kaldigina dikkat
cekmistir.

Katilimcilarin %36’s1, mevcut ortaokul matematik ders kitaplarindaki 6rnek cesitliliginin ve sayisinin
arttirilmasi gerektigini belirtmistir. Bilimsel icerik ve tasarim boyutu altinda degerlendirilen bu goriste
ozellikle ayni tir Orneklerin defalarca sunulmasi yerine bilissel diizeyi yliksek ve farkli 6grenci
seviyelerine uygun igeriklerin matematik ders kitaplarinda yer almasi gerektigine dikkat gekilmistir. Tablo
3’te paylasilan gorislerden birinde (K-144), ¢ozimlld alstirmalarin sayisinin arttirilmasi  gerektigi
belirtilmistir. Katilimcilar, sinif ici uygulama agisindan ders kitaplarindaki yazim araglarinin esnek olarak
kullanilabilecek sekilde gelistirilmesi 6nerisinde de bulunmuslardir (%27). Pdf Gizerine ya da sanal tahtaya
matematik islemlerini yazmanin zaman aldigini belirten bazi katihmcilar, ders kitaplar icerisinde
matematiksel sembolleri ve denklemleri kolay yazabilecekleri ara¢ veya meniileri talep etmislerdir.
Katilimci 6nerileri arasinda 6grenci odakli olma (%19), gorsel tasarim olarak ilgi ¢ekici olma (%17) ve
alternatif 6lgme araglari igerme (%13) niteliklerine de dikkat cekilmistir. Frekansi en diistik olan ancak
cevrimici siniflardaki 6grenci ihtiyaclari boyutu altinda degerlendirilen goris, ders kitaplarinin akilli
defter olarak da kullanilabilmesidir. Cevrimici siniflarda defter niteliginde bosluklarin bulunmasinin ders
islerken soru ¢6zUmu agisindan daha verimli olacagina dikkat ceken K-24, akilli defter uygulamalarinin
o6grenciye de 6rnek tretme firsati saglayabilecegini belirtmistir.

Tartisma

Bu calismada, yiiz ylze egitimden uzaktan egitimi gegis ile birlikte ders igerigi hazirlama siirecinde,
O0gretmenlerin matematik ders kitabindan ne oranda yararlandiklari arastirilmistir. Calisma bulgulari,
cevrimigi siniflarda sunulan ders igeriklerinde ders kitabinin payinin yiz yize siniflara kiyasla azaldigini
gdstermistir. Ote yandan, cevrimici siniflarda dijital teknolojinin sunmus oldugu firsatlar ile birlikte daha
cesitli 6gretim kaynaklarinin icerik hazirlama sirecinde ise kosuldugu belirlenmistir. Bu iki bulgu
birlestirildiginde, ¢cevrimici siniflarda ders kitabi kullanim oraninin azalmasi ile olusan boslugunda dijital
ogrenme-6gretme araglari ile dolduruldugu soéylenebilir. Ginimizde, mobil uygulamalar, e-egitim
portallari ve web 2.0 araglar gibi dijital icerikler, ¢evrimigi siniflarda daha kolay kullanilabilen 6gretim
kaynaklari olarak karsimiza g¢ikmaktadir (Viberg, Gronlund ve Andersson, 2020; Young, 2017). Bu
arastirmada da oOzellikle konu anlatimi videosu, etkilesimli degerlendirme araglari ve oyun temelli
uygulamalari bir arada bulunduran e-egitim portallarina olan ilginin c¢evrimici siniflarda arttig
gorilmektedir. Peki, cevrimici siniflarda ders kitabinin daha az kullanilmasi yeni 6gretim ortaminin
sundugu firsatlar ile mi yoksa ders kitabinin matematik 6gretmenleri tarafindan kullanish olarak
goriilmemesi ile mi ilgilidir. Bu arastirmadaki bulgular her iki ¢ikarimin da dogru olabilecegine isaret
etmektedir. Birinci ¢ikarim icin kullanilabilecek arglimanlar sunlardir: (1) Cevrimigi O6grenme
ortamlarinda ulasiimasi daha kolay olan mobil uygulamalar ile web 2.0 araglari daha sik kullanilmistir ve
dolayisiyla sinif ortami ile uyumlu teknolojilere katihmcilar tarafindan yénelimler olmustur, (2) Ylz yize
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siniflarda daha sik tercih edilen basili yardimci kaynak ve Ogretici ders notlari gibi diger 6gretim
kaynaklari ¢cevrimici siniflarda gorece olarak daha az kullaniimistir. Arastirmanin ikinci sorusu lzerinden
ulagilan bulgular, mevcut matematik ders kitaplarinin g¢evrimigi siniflarda daha az kullanigh bulunmasi
ctkarimini (ikinci ¢ikarim) destekler niteliktedir. Clinkii matematik ders kitaplarinin yiiz ylize ve gevrimigi
siniflardaki kullanighilik puanlari arasinda “Sinif i¢i uygulama” boyutu agisindan istatistiksel olarak anlaml
farkhhk tespit edilmistir. Katilimcilarin, matematik ders kitaplarini ¢evrimici siniflardaki uygulamalar
acisindan vyeterli bulmayisi, 6gretmenlerin dijital-pedagojik yeterlikleri ile ilgili olabilir. E-6grenme
ortaminda Ogreticilerde var olabilecek icerik yonetim sistemi veya teknoloji okuryazarligi bilgi-beceri
eksikligi, 6gretim igeriklerinin etkin kullanimini sinirlayabilmektedir (Abdous, 2011; Albrahim, 2020;
Baran ve Correia, 2014; Smith, 2017). Ornegin, yiz yiize siniflardaki dgretim aliskanliklarini ¢evrimigi
siniflarda da surdiirmeye galisan veya canli ders siirecinde ders kitaplarini daha az etkilesim ve 6gretmen
merkezli olarak sunan matematik 6gretmenleri, e-6grenme ortamlarinin sunmus oldugu firsatlari yeteri
kadar kullanamayacaktir. Ders kitabinin yeterince etkili kullanilip kullaniimadigi durumu, bu ¢alismanin
sinirlari disindan kalirken matematik ders kitaplarindaki igeriklerin 6gretim siirecinde nasil kullanildigi
(etkilesim dizeyi, sunulan 6rnek ve etkinliklerin niteligi vb.) da arastirilmaya deger bir konudur.

E-6grenme ortamlarinda ders kitaplarinin daha az kullaniimasi bulgusu, matematik 6gretmenlerinin
deneyimleri sonucunda olusturdugu bireysel ders notlarini e-6grenme ortamlarinda esnek olarak
kullanamadigini da gosterebilir. Nitekim katimcilarin %27’si yeni nesil ders kitaplarinin esnek yazim
araclarina sahip olmasi gerektigini belirtmistir. Ayrica c¢evrimigi siniflarda 6gretmenlerin ya da
Ogrencilerin bireysel olarak not alabilecekleri (6rnek ve alistirma Gretebilecegi) akilli defter
uygulamalarina daha fazla atif yapilmistir. Bu bulgularin aksine, cevrimici siniflardaki icerik hazirlama
sirecinde matematik yazilimlari daha az tercih edilmistir. Teknolojinin daha esnek kullanilabilecegi
cevrimici siniflarda bilgisayar cebir sistemleri ya da dinamik geometri yazilimlarinin sinirl oranda tercih
edilme nedeni, bu yazilimlarin bir kisminin Gcretli olmasi, kullanici kurulumu gerektirmesi ve es zamanh
calismaya sinirh firsat tanimasi ile ilgili olabilir. Ote yandan yazilim kullaniminin teknolojik alan bilgisi
gerektirmesi ve web 2.0 araglarina ¢evrim ici siniflarda daha kolay ulasilabiliyor olmasi da bu siniflarda
yazilimin daha sinirli tercihine gerekge olabilir. Nitekim Sari ve Coskuntuncel (2020), ortaokul matematik
o6gretmenlerinin dinamik matematik ve geometri yazilimlarini kullanma agisindan kendilerini yeterli
gormedikleri sonucuna ulasmistir. Aslinda 6gretim ortaminin ¢evrimici siniflara déniismesi ve bu sinifta
beklenen pedagojik yetkinliklerin degismesi ile birlikte 6gretmenlerin degisik kaynaklara basvurmasi
olagandir. Ancak burada asil 6nemli olan husus, 6gretmen ve 6grencilerin basucu kaynagi olan ders
kitaplarinin yeni 6grenme ortaminda da kullanilabilir olmasini saglamaktir.

Uzerinde tartisiimasinda fayda olan bir diger bulgu, matematik ders kitaplarinin yiiz yiize ve cevrimigi
siniflardaki kullanishlik puanlar arasinda “Ogrenci ihtiyaglar” boyutu agisindan istatistiksel olarak
anlamh bir farkliligin tespit edilmedigi bulgusudur. Bu bulgu katiimcilarin matematik ders kitaplarini
yeterli gormesi anlamina gelmemektedir. Aksine, hem yiiz ylize hem de gevrim ici siniflar agisindan
mevcut matematik ders kitabinin 6grenci ihtiyaclari ile yeteri kadar 6rtiismedigi gérisiiniin daha baskin
oldugunu gostermektedir. Anket bulgularina ek olarak katiimci goéruslerinin nitel olarak analiz
edilmesinden elde edilen bulgularda da “yeni nesil sorular” ve “6grenci odakli icerikler” kategorilerinde
bir kiimelenmenin oldugu tespit edilmistir (Tablo 3). Bu bulgular 6zellikle merkezi sinavlara hazirlk ile
ogrencilerin kendi baslarina anlayabilecekleri icerikler baglaminda ders kitaplarinin gelistiriimesi
gerektigine isaret etmektedir. Yiiz yiize siniflar agisindan 8. sinif matematik ders kitabini degerlendiren
Korkmaz, Tutak ve ilhan (2020), calisma sonucunda 6gretmenlerin ozellikle LGS sinavina hazirlik
noktasinda ders kitaplarini yetersiz bulduguna dikkat ¢ekmistir. Ders kitaplarinin asil amaci, ilgili
disipline ait bilimsel bilginin diizenlenmesi ile elde edilmis olan 6gretilecek bilgiyi (Chevallard ve Bosch,
2013), cagdas ogretim yaklasimlari esliginde ve Ogretim programi gergevesinde kilavuzlamadir. Bu
anlamda, ders kitaplarinin bir sinava hazirlama araci olarak gériilmesi kitabin kullanim amacini daraltir.
Elbette 6grenci, veli ve idarecilerin ihtiya¢ ve beklentilerinin olusturacagi baski da 6gretmeni, icerik
hazirlama ve kullanma sirecinde yonlendirebilir. Bu g¢alismada bu anlamda yeterli veri olmamakla
birlikte, ¢calisma bulgularindan katilimci matematik 6gretmenlerinin nitelik ve nicelik olarak yeterli bir
ders kitabina ihtiya¢ duyduklari ¢cikarimina ulasilabilir. Nitelik olarak hem sinavlarina hazirlik hem de
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farkh akademik basariya sahip o6grencilerin de faydalanabilecegi cesitli dizeylerdeki o6rnek ve
alistirmalara ihtiya¢ duyulmaktadir. Nicelik olarak ise matematik ders kitabina ilaveten bu igerikleri
kapsayan e-0grenci kitaplari veya e-fasikiller talep edilmektedir. Bu galismada ek olarak, canl derslere
katilamayan 6grencilerin de kendi baglarina okuduklarinda kolaylikla anlayabilecekleri sadelikte ve ilgi
cekicilikte bir anlatim duzeni benimseyen ve ¢ok sayida ¢6ziimlu 6rnek-alistirma igeren matematik ders
kitaplarina daha fazla ihtiyac duyuldugu gbézlenmistir. Ulusoy ve incikabi (2020), matematik
ogretmenlerinin ders kitaplarini siniflarinda kullanma gerekgeleri arasinda dizenli bilgi ve kavram
tanimini icermesine dikkat ¢ekmistir. Bu ¢alismadaki bulgular, yiz yize siniflardaki ders kitabi icerik
taleplerinin (daha fazla o6rnek ve alistirma icermesi) c¢evrimici siniflarda da devam ettigini
gostermektedir.

4 Mathigon V& Etkinlikler [iis Dersler

Simdi, agustos bocekleri her yilda (asal) bir ortaya ¢ikiyor olsun. Bu iki hayvan her 42 yilda

bir ayni anda yeryiiziine qikiyorlar, bu say1 6 ve 7 sayilannin [eEe

carpimidir
ebobudur
Boliinebilme ve ekokudur
Asallar
[ ] -
5 7 11 13

Carpanlar ve Katlar

[ T T [pprop I 1 sayinin, agustos bocegi ortaya cikig siiresi 13, 17 gibi asal bir sayiysa daha biiyiik oldugu

goriinityor. Bunun sebebi asal sayilarin 6 ile ortak carpanlan bulunmamasidir, béylece en kiigiik
Asal sayilar
40 ve 60 sayilannin ekok'unu bulmak icin, &ncelikle ikisinin de asal carpanlarina ihtiyacimiz var:

Asallarin Dagilimi . .
Bir sayinin asal ¢arpani, asal sayilann bir

En Kiigiik Ortak Kat @ - * * iiriinii olarak yazmanin bir yoludur.

En Biiyiik Ortak Bélenle

Sekil 2.Yeni Nesil Matematik Ders Kitabi Ornedi (Mathigon.org sitesinden alintilanmustir)

Calisma kapsaminda ayrica e-0grenme ortamlarinda tercih edilebilir bir ders kitabinin 6zellikleri
Uizerinde durulmustur. Buradaki amag¢ matematik ders kitaplarinin nesnel olarak sahip olmasi gereken
ozellik ve nitelikleri vurgulamak degil, 6greticilerin ders kitaplarindan beklentilerini ortaya koymaktir.
Zaten halihazirda ortaokul matematik ders kitaplarini farkl seviyelere goére degerlendiren ve igerik
gelisiminden, tasarim o6zelliklerine kadar ders kitaplarini gesitli 6l¢litler Gzerinden inceleyen ¢ok sayida
arastirma mevcuttur (Korkmaz, Tutak ve ilhan, 2020; Sevimli ve Kul, 2015; Toprak ve Ozmantar, 2019;
Ulusoy ve incikabi, 2020; Yanik, Ozdemir ve Cevirgen, 2017). Oncekilerden farkli olarak bu calismada
matematik ders kitaplarinin ¢evrimigi siniflarda hangi acilardan daha fazla gelisime ihtiya¢ duydugu
Ogretici gozliyle degerlendirilmistir. Arastirma katilimcisi olan matematik 6gretmenlerinin yarisindan
fazlasi matematik ders kitaplarinin web temelli ortamlar ile kolay baglanti kurulabilir iceriklere sahip
olacak sekilde (z-kitap olarak) yeniden tasarlanmasi gerektigini belirtmistir. Cevrimici siniflardaki iletisim
ve etkilesim oraninin yliz yize siniflara kiyasla daha sinirli olmasi ve 6grencilerin dikkat ve
motivasyonlarinin e-6grenme ortamlarinda daha ¢abuk dagilmasi, katilimcilari ses, video ve animasyon
gibi dikkat cekme orani daha yiiksek zenginlestirilmis kaynaklara yoneltmis olabilir (deNoyelles, Raible ve
Seilhamer, 2015; Smith, 2017). E-68renme ortamlarindaki ders kitabi tasarimlarina deginen Knight
(2015) da, zengin gorsel tasarim ve c¢oklu temsil araglarina sahip dijital igeriklerin daha etkin
kullanilmasini dnermektedir. Her ne kadar alanyazinda c¢evrimigi siniflardaki ders kitabi kullanimini ele
alan bir ¢calisma olmasa da bu siniflardaki 6gretim atmosferi ile yeni neslin ihtiyaglarini birlestirerek dijital
matematik ders kitabi gelistirme tesebbisiinde bulunan gesitli kurum ve kuruluslar mevcuttur. Bu
projelerden biri Discovery Education tarafindan yurutilmekte olup, Math Techbook adiyla gelistirdikleri
ders kitaplarinda, farkli 6grenci diizeylerine uygun olarak ¢cok modiilli icerikler sunulmaktadir. Web 2.0
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araglari ile donatilmis matematik etkinlerini icerisinde bulunduran “Mathigon.org” sitesinde de
“gelecegin ders kitabl” mottosu ile yurutilen etkilesimli ve kisisellestirilmis cevrimici iceriklerle
karsilasmak mimkindir (Sekil 2). Bu o6rnekler, katiimci 6gretmenlerin sahada 6gretim yaparken
gordikleri ve deneyimledikleri ihtiyaglar (bireysellestirilmis egitim, cevrimigi etkinlik, aktif 6grenme, akilli
defter uygulamasi vb.) ile 6rtiismektedir. Tim bu projeler ve ilgili alanyazindaki sonuglar {izerinden,
mevcut matematik ders kitaplarinin e-6grenme ortamlari ile uyumluluk ve 6grenci ihtiyaglarini karsilama
acisindan iyilestirilmesi gerektigi ¢cikarimina ulasiimistir.

Sonug ve Oneriler

Arastirma sonucunda, yiz yize siniflara kiyasla ¢evrimici siniflarda ders kitabinin daha az kullanildigi,
Ogretim igerigi hazirlama surecinde diger kaynaklarin kullanim sikliginin 6gretim ortamina gore degistigi
belirlenmistir. Bu kapsamda, matematik 6gretmenleri tarafindan, ylUz yilize siniflarda ders notu ve
yardimci kaynaklarin, gevrimigi siniflarda ise dijital kaynaklarin gérece olarak daha fazla tercih edildigi, z-
kitaplarin ise 6grenme ortamindan bagimsiz olarak sik¢a kullanildigi sonucuna ulasiimistir. Mevcut ders
kitaplarinin “Sinif i¢i uygulama” boyutu acisindan kullanislilik puanlarinin 6grenme ortamina gore (yiz
ylize veya cevrimigi) istatistiksel olarak anlamh farklilastigi tespit edilmistir. Bunun yaninda, yiz yize ve
cevrimici siniflarda matematik 6gretmenlerinin ders kitaplarina iliskin kullanishlik gorisleri, “Bilimsel
icerik ve gorsel tasarim” ile “Ogrenci ihtiyaglar” boyutu agisindan istatistiksel olarak anlamli bir sekilde
farklilagmamistir. Mevcut matematik ders kitaplarinin gevrimigi siniflarda daha kullanisli olmasi igin
matematik 6gretmenleri tarafindan sunulan 6neriler arasindan, igeriklerin z-kitap olarak yapilandirilmasi
ile daha zengin ve gesitli 6rneklerin ders kitaplarina eklenmesi gorisleri 6ne ¢ikmistir. Hem yiz yiize hem
de cevrimici siniflarda matematik ders kitaplarinin daha kullanish olmasi igin ders kitaplarinin yeni nesil
sorulari icerecek sekilde tasarlanmasi Onerisine matematik 6gretmenlerinin 6nemli bir bolimu
tarafindan atifta bulunulmustur.

Calisma sonuglari, egitimde igerik gelistiriciler ve arastirmacilar igin potansiyel dnerilere sahiptir.
Oncelikle uzaktan egitim veya e-dgrenme ortamlarinin gelecekte daha da yayginlasacagl 6ngoriisii
Uzerinden, ders kitaplarinin degisen 06grenme ortamlarinin ihtiyaglari ¢ergevesinde yeniden
yapilandiriimasi énemlidir. Ders kitaplarinin e-6§renme ortamlarinda kullanisliligini arttirmak igin bu
arastirma Uzerinden ulasilabilecek oneriler:Ogrencilerin giincel ihtiyaclarina cevap verebilen (6rnegin,
video ile konu anlatim destegi veya merkezi sinavlara hazirlik icerikleri), etkilesim kapasitesi yiksek
(6rnegin, e-6grenme ortamlarinda yiuritilebilecek etkinlikler), dijital icerikler ile kolay butiinlesebilir
(6rnegin, karekod Uzerinden web 2.0 araglarini kullanma), esnek yazim ve not tutma araglari ile ders
kitaplarinin desteklenmesidir. Bu arastirma, genel egilimleri gérmek tzere kullanisli olan bir arastirma
planina (karma yontem) sahiptir. Ancak daha detayli galismalar yapmak isteyen arastirmacilara, gcevrimigi
siniflardaki ders kitabi tercihinde, matematik 6grenme alanlarinin (sayilar ve islemler, cebir vb.) veya
sinif seviyelerinin (5, 6, 7 veya 8. sinif) roliini daha kti¢lik gruplar ile derinlemesine incelemeleriénerilir.
Ote yandan, mesleki deneyim veya okul tiirii gibi demografik degiskenler dikkate alinarak farkli grenme
ortamlarindaki ders kitabi kullanim sikligi ve bu degiskenler agisindan kullanish ders kitabinin 6zellikleri
gelecek arastirmalarda degerlendirilebilir. Merkezi sinavlarin (LGS, bursluluk sinavi vb.) 6gretim icerigi
hazirlama slrecine etkisini bir kisim (sosyal ve/veya demografik) degiskenler ¢ercevesinde analiz edecek
diger calismalar da alanyazindaki dnemli bir boslugu dolduracaktir.

Bu arastirmanin planlanmasi, verilerin toplanmasi, analizi ve raporlanmasi sirasinda “Yiiksekégretim
Kurumlari Bilimsel Arastirma ve Yayin Etigi Yonergesi”’nde yer alan etik ilke ve kurallara uyulmustur.
Bilimsel Arastirma ve Yayin Etigi'ne aykiri herhangi bir uygulama yapilmamis ve arastirmaya katilan tim
bireysel katilimcilardan bilgilendirilmis onam alinmistir.
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