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Introduction

Today, countries’ and societies’ need for individuals with critical thinking, problem-solving, exploring,
questioning and self-learning skills increases with the developments and alterations occur across the
world. The purpose of education is also shaped in line with the given situation (Guner, Denizli, Sezer, &
Bayraktar, 2015; Snyder & Snyder, 2008). Therefore, besides employing different teaching methods;
structuring curriculums, assessment, and evaluation methods and textbooks with individual skills, in line
with an approach that improves teamwork and communication efficacy, and considers intuition,
reasoning and creativity has a major importance (Atici, Keskin-Samanci & Ozel, 2007). On the other
hand, the integrated progress of technology and knowledge induces the change of expectations from
students within an education system. Hence, science education is one of the main constituents of the
education system that can fulfill such expectations (Demircioglu & Geban, 1996; Yilmaz, Gunduz, Cimen
& Karakaya, 2017).

Qualifications and competences of teachers and the curriculum are of great importance in terms of
realizing an effective science education. There are a number of studies in the literature on the questions
of what should be/will be the competencies that a teacher should possess. The common point in most
of these studies is the fact that teaching competencies are classified as professional and personal in
principle, in addition to the competencies related to the three main aspects of teaching (subject area-
general culture-professional teaching knowledge) (Lunenberg, 2002; Seker, Deniz, & Gorgen, 2004,
2005). On the other hand, as stated above, one of the most important indicators of the education
process is the curriculums that are implemented. In this process, eliminating the deficiencies and
fulfilling the purposes of curriculums more efficiently is fundamental in terms of constructing future
generations (Balbag, Leblebiciler, Karaer, Sarikahya, & Erkan, 2016). Certainly, textbooks have a capital
importance in terms of delivering the content of the curriculum to students (Tas, 2007). A textbook that
is prepared in line with the curriculum is the key or assistive component of the education process which
is planned according to the objectives aimed to be reached (Atici, Keskin-Samanci, & Ozel, 2007).
Because, many teachers organize their work related to teaching activities according to the textbook or
teacher’s guidebook, rather than curriculums. This situation increases the importance of textbooks
(Gulersoy, 2013). On the other hand, while textbooks assist to the delivery of teacher’s knowledge and
skills in @ more effective and systematic way in the education process; they are also key teaching
materials that enable students to repeat what a teacher provides in their pace, regardless of the
location or time (Anilan, Balbag, Anilan, Gorgulu & Cemrek, 2007; Demirel, Seferogu, & Yagci, 2001). In
other words, textbooks are important materials of instruction that assist teachers to deliver their
lectures in an accurate, systematic and conceptual framework (Ellis, 1997). Textbooks particularly help
teachers when education materials are insufficient, laboratory facilities are limited classrooms are over-
crowded (Sahin, 2012). When textbooks are considered as instruction materials that convey %99 of the
information along with a teacher and whiteboard (Yilmaz et al., 2017), it is unthinkable that textbooks
that are commonly used comprise of materials written haphazardly and imprecisely. In other words, to
receive the expected benefit from textbooks, textbooks should possess certain qualities and be
prepared according to certain standards (Anilan et al., 2007; Chiappetta, Fillman & Sethna, 1991; Kelly,
1989). Accordingly, the standards that will be developed for textbooks can be analyzed under the main
titles; physical features, educational design, visual design and language and expression (Kucukahmet,
2011; Yurt & Arslan, 2014).

The physical features of a textbook includes certain qualities such as; appearance (hardcover,
robustness of inner and outer covers, quality of paper etc.), color (the use of appealing colors especially
for young children), information that a textbook should include (a content section, information such as
the name of the book and writer, publisher on covers etc.), size (volume and weight of the book,
appropriateness for students’ age and organization of the library etc.) and font size(bigger sizes and
wide ranges for younger students and smaller sizes for older students ). On the other hand, the second
feature that a textbook should have is the qualities of educational design. In terms the feature of
educational design, it can be said that a textbook should possess qualities regarding; learning
outcomes/objectives (serve for the purpose of teaching cognitive, affective etc. behaviors to students),
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content (appropriateness of the content for the objectives, subject area and student-level etc.),
teaching-learning process (appropriateness for the teaching principles and methods, and learning
experiences etc.), and assessment, and evaluation (preparation studies, including end of the
unit/subject evaluation questions etc.). At the same time, in terms of the features regarding the visual
design of textbooks, qualities regarding suitability to the target group and the use of interesting pictures
can be taken into consideration. The features regarding language and expression are related to the
proper use of spelling use, appropriateness of the words included in the texts to the student level,
sentence structures and the use of grammar, etc.).

In addition to the aforementioned facts, the instructional effectiveness of a textbook is based on
four main variables. These are the readability of a textbook, the content and structure of a textbook,
pattern related features of a textbook and student characteristics such as interest, motivation, pre-
knowledge and skills (Sahin, 2012; Yalin, 1996). Among these variables, the readability of a textbook can
be explained as the speed reading level of a student and the level of comprehension. The main
attributions that determined the readability of a text include the number of words in a sentence, the
number of syllables in a word, the number of ideas emphasized in a sentence and the continuity of ideas
(Sahin, 2012; Tekbiyik, 2006). Certainly, considering these attributions by the writer who prepares a
textbook is significant. A writer aims to teach new concepts to students and convey the contents of a
text in a precise manner while establishing communication strategies. However, the realization of these
objectives is a matter of opinion (Kilig, Atasoy, Tertemiz, Seren & Ercan, 2001). In terms of this issue, due
to the nature of science, technical terms are used very frequently in science textbooks. They pose a
challenge for students to understand. Particularly, when biology is compared with physics, chemistry
and other subjects of science, it can be said that it is a discipline that raises reading difficulties more
than others due to the definitions of the concepts, theories and principles (Ozay-Kose, 2009). Therefore,
readability becomes more of an issue in terms of the selection of such kind of science textbooks. In
addition to this feature, various studies emphasized the importance of qualities of biology textbooks
such as making connections between the subjects and daily life, scientific approach to problems, setting
and interpreting an independent experiment, teaching the contributions of biology to the humanity and
the future, thinking and criticizing independently, including actual examples, explaining with evidences
and using less Latin concepts (Gul & Ozay-Kose, 2018; Mulayim & Soran, 2002; Ozay-Kose & Gul, 2016).
The study carried out by Lumpe and Beck (1996) revealed that biology textbooks are insufficient in
terms of certain components. According to the study:

-Biology textbooks are mostly focused on the detail of a scientific knowledge

-The extreme emphasis of the biology textbooks which are developed as the modern biology
versions on the nature of science

-The narrowness of biology textbooks towards exploring and developing new ideas and theories
-The use of a large number of terms in biology textbooks

Biology teachers perform most of the activities during the lecture according to textbooks, and
students use the textbooks as the primary resources to reach information. Biology textbooks are the
main sources for the basic concepts related to most of the biology subjects such as ecology and
evolution, for the scientific research process and experimental activities (Gunduz, Yilmaz & Cimen, 2016;
Gunduz, Yilmaz, Cimen & Sen, 2017; Haury, 2000). The accuracy of the content of these sources in terms
of the information that provides has great importance in terms of preventing the emergence of
inaccurate information or alternative concepts (Yilmaz, Gunduz, Diken, & Cimen 2017). However, it is
known that students face certain difficulties in terms of reading and comprehending such kind of written
sources.

One of the problems that students face in terms of reading and comprehending the written sources
is the use of technical language in scientific texts and insufficient comprehension of students. Another
problem is the excessive use of terms in texts that are not commonly used in daily life. The excessive use
of technical and scientific terms in texts might prevent students' comprehension, yet the appropriate
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use of these terms might ease the comprehension of information (Yurumez, 2010). Therefore, conveying
the knowledge provided the biology textbooks in a clear to readers is as important as the accuracy of
the scientific information. Presenting the information in a clear manner is possible with proper use of
language, decent expression and the quality of readability (Koseoglu et al., 2003). Readability can be
explained as the speed reading and comprehension level of a student. According to that, the easiness or
difficulty of texts in terms of comprehension is related to the readability level, and the difficulty of a text
complicates the reading activity and reduces the interest of readers (Atesman, 1997; Fry, 2002; Temur,
2003). A text with a high readability level also has higher levels of legibility (external attributions of a
text such as typing, page layout, etc.) and comprehensibleness (the comprehensibility dimension of a
text) (Dubay, 2004; Mirzaoglu & Akin, 2015). On the other hand, as stated above, the number of words
in a sentence, the number of syllables in a word, and the number of ideas emphasized in a sentence are
among the factors that impact readability (Cakmak & Cil, 2014; Tekbiyik, 2006). Thus, Clifton, Staub, and
Rayner (2007) and Knight-Mckenna (2008) highlighted that polysyllable words prevent readers to realize
the process of interpretation of text at the expected level. According to Graham (1978), the readability
of books is one of the most important criteria in terms of readers’ interest and motivation. Due to all of
the aforementioned impacts, all of the factors that have an impact on readability should be given
importance in the process of preparing biology textbooks, and the readability levels of the available
books should be investigated.

The literature review presented that the research studies on readability levels of biology textbooks
were compiled and analyzed by Blystone (1987). According to the study conducted by Blystone, Gould
(1977) and Kennedy (1979) worked on the readability and reading levels of biology textbooks. In the
study carried out by Gould (1977), the findings obtained in the scope of 104 biology courses that were
examined revealed that texts are generally used as a source of information and not supported with
other methods. The study analyzed the readability of three different texts which were prepared for the
aged 14-5 by using three different measurement methods. 100 biology students (15-16 years old) were
given cloze tests based on the materials provided in textbooks. The findings of the study proved that the
texts pose serious comprehension for some students. On the other hand, the readability graph that was
created in the study of Kennedy (1979) was found to be a useful tool to examine the level of readability,
and also it was stated by teachers that it is possible to adapt textbooks according to students' abilities.
In another study, which was examined in the compilation study of Blystone (1987), Spiegel and Wright
(1984) worked on the readability of textbooks and teacher preference. According to the findings, the
teachers who answered the survey questions believed that the most important function of high school
biology textbooks is to provide content access for students. The teachers believed that learning can be
realized in the case that the content is provided in an accurate, updated and attractive manner.
Furthermore, Wright (1982) worked on the impact of the readability of biology textbooks on students’
comprehension and success. In the study, which was conducted with 265 students, the content of high
school biology subjects was re-written to reduce the reading difficulties that students faced. After the
use of reduced readability materials for four-weeks, no significant difference was observed in terms of
students’ success levels. In another study, Walker (1980) worked on the readability of biology
textbooks. The findings of the study concluded, after the analysis of eight textbooks used in 56 colleges,
that the readability or interest levels did not change between the years 1960 and 1978. As a result, the
findings of the compilation study conducted by Blystone (1987) revealed that there are common
difficulties in terms of reading and comprehending biology textbooks. Soyibo and Bermadee (1998) also
showed that the majority of students cannot sufficiently comprehend the texts provided in the
textbooks. Similar studies on the issue can be found in Turkish literature as well (Cardak, Dikmenli &
Guven, 2016; Cakmak & Cil, 2014; Ozay-Kose & Gul, 2016). For example, the calculation and comparison
of readability levels of texts on the subject of “the cell” included in the secondary school 9th-grade
textbook named Biology 9 were analyzed in the study conducted by Ozay-Kose (2009). As a result, the
study found the readability level of the subject of “the cell” included in the secondary school textbook
named Biology 9 as ‘easy’ and ‘readable’. The study carried out by Yurumez (2010), analyzed the
readability of secondary school 9th-grade biology textbooks and its appropriateness to the target age
level, and the results of the study showed that findings did not provide positive results for each test.
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Another research study conducted by Cakmak and Cil (2014) performed the readability formulas on
randomly selected texts from the 4th-grade Science and Technology course textbook unit named “Let’s
See and Learn about the Living World Around Us”. Among these formulas, only the Atesman and
Sonmez readability formulas were found appropriate for the Science and Technology textbook, and the
readability level of the unit named ‘Let’s See and Learn about the Living World Around Us was found at
the medium difficult level and as comprehensible. It was observed that other readability formulas were
not valid to evaluate textbooks due to the differences between the sentence and syllable structures of
Turkish and English. In a way to support the given findings, the contradictory results of other studies
that used different formulas together also draw attention (Durukan, 2014; Guven, 2010). Therefore,
given that each language has a different word and sentence structure, formulas for identifying
readability levels which were written in different languages may not provide consistent results
(Durukan, 2014; Okur & Ari, 2013). The first scientific study conducted in our country is the adaptation
of the readability formula of Flesch by Atesman (1997). After this study, the formula adapted by
Atesman was used in many research studies (Cakmak & Cil, 2014; Cecen & Aydemir, 2011; Ciftci, Cecen,
& Melanloglu, 2007; Mirzaoglu & Akin, 2015; Tosunoglu & Ozluk, 2011; Zorbaz, 2007).

As stated above, research studies conducted on readability are very limited particularly in the basic
science disciplines such as physics, chemistry, and biology. Therefore, there is a need for analyzing the
readability levels of textbooks in the field of science. On the other hand, it is believed that biology
textbooks should be given priority since they include many foreign terms and cause students to
experience learning difficulties. Moreover, the selection of 9th-grade textbooks emerges a primary need
given that it serves as a base to learn biology at the high school level. Furthermore, it is believed that
such kind of study may set an example in terms of identification of the readability of biology textbooks
prepared for higher classes. From this point of view, the readability formula developed by Flesch (1948)
and adapted by Atesman to Turkish in 1997 was applied to texts provided in the units of the 9th-grade
biology textbook which has been used since the 2017-2018 academic year.

The Purpose of the Study

The main purpose of the study is to identify the readability levels of texts provided in the units of the
MoNE 9th-grade Biology Textbook which has been used since the 2017-2018 academic year.

Method

The study which mainly adopts a qualitative approach is described as a descriptive study based on
document analysis. The document analysis method is based on systematic analysis and examination of
written materials that may provide information on the phenomenon and phenomena that are aimed to
be studied. The essential condition of successful document analysis is finding and examining relevant
documents and making the required arrangements to synthesize for revealing certain conditions and
opinions. In a qualitative study, document analysis can be a data collection tool merely, and it can also
be used with other data collection methods (Karasar, 2007; Yildirim & Simsek 2005).

Study Material

The study material that will be examined in the proposed study is Secondary School Science High
School 9th-Grade Biology Textbook, which has been accepted as the main textbook since the 2017-2018
academic year with the decision of the Board of Education and Discipline dated 22.06.2017 and
numbered 9505956.

Data Collection Tools and Analysis of Data Collection

The 9th-grade Biology textbook which was addressed in the scope of the proposed study consists of
three units namely: 1. “Biology: The science of Life”, 2. “The Cell” and 3. “The World of Living
Organisms”. In the selection of the number of texts provided in each unit that was evaluated the rates
which were identified according to the number of learning outcomes and the time allocated for the unit
(MoNE, 2018), and for the first unit 12, for the second unit 10, and for the third unit 11 texts, which
consisted of at least 100 words were, analysed (Table 1).
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Table 1.
Distribution of gains and times in 9th grade biology textbook in terms of units
Unit Name of Unit Number of Time Rate Number of
No Gains (%) Text
1 Biology: The Science of Life 3 26 36.1 12
2 The Cell 3 22 30.6 10
3 The World of Living Organisms 5 24 33.3 11
Total 11 72 100 33

In the study, the readability formula developed by Flesch (1948) and adapted to Turkish by Atesman
(1992) was employed to indentify the readability levels of the texts which are provided within the units
of 9th-grade Biology textbook. For this purpose, the number syllables, words and sentences of the texts
provided in the units was identified according to the method presented in the study conducted by
Mirzaoglu and Akin (2015). According to Mirzaoglu and Akin (2015), the identification criteria for
syllables, words and sentences are as follows:

Each group which consists of a single phone or group of phones was considered as a syllable.

» Al groups that have space within and have quantitative and qualitative characteristics were
considered as a word. This includes abbreviations and groups separated from the coordinating line.

» In the texts, the sentence criterion was based on the ending of a sentence with a full stop, question
mark, triple-dot, and exclamation mark. Besides, word groups that were connected with a comma or
semicolon were considered as sentences.

> After these processes, the average word length “A” was calculated by dividing the total number of
syllables by the total number of words, and the average sentence length “B” was calculated by
dividing the total number of words by the total number of sentences. Afterwards, they were put into
the formula adapted by Atesman (1997) to obtaining the readability score.

The readability formula is as follows:
The Number of Readability (NR) = 198.825 —40.175x A—-2.610x B
A= Average word length as a syllable

B= Average sentence length as a word

Table 2.
Readability ranges developed by Atesman (1997)
The Number of Readability Readability Level
90-100 Very easy
70-89 Easy
50-69 Medium
30-49 Difficult
1-29 Very difficult

On the other hand, to ensure the reliability, the two researchers of the study counted the words,
sentences, and clauses included in the selected texts of the relevant units separately, and they reached
a consensus for the majority of them. In the case of an inconsistency, the researchers recounted
together and made new calculations accordingly.
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Virtslerin en énemli 6zelliginden biri hiicresel yapiya,
enzim sistemine ve ribozoma sahip olmamasidir. Bu
nedenle virGsler, en belirgin canlhk faaliyetlerinden
olan protein ve ATP sentezini yapamaz. Dolayisiyla
virtisler, dis ortamda kendi bagina herhangi bir canhlik
faaliyeti sergileyemez ve dogada yillarca inaktif olarak
kristal halde kalir. Ayrica virlsler diger canllarin
hiicreleri gibi boliinerek ¢ogalamaz. Bu sebeplerden
dolayi viriisler, bazi bilim insanlari tarafindan cansiz
olarak kabul edilir. Viriisler ancak canli bir hiicrenin icine
girdiginde metabolik aktivite kazanir. Yani virsler
zorunlu hiicre i¢i parazitidir. Kaliim maddesine (DNA
veya RNA) sahip olduklari igin bélinmeden daha farkh
bir mekanizma ile ¢ogalabilir. Bu &zelliginden dolay:
viriislere cansiz demek de dogru degildir. Sonuc olarak
canli olup olmadigi tartisilan virisler, canhlarin
siniflandinldigi herhangi  bir  kategoriye  dahil
edilmemistir.

Toplam Hece Sayisi: 338

Toplam Kelime Sayisi: 119

Toplam Ciimle Sayisi: 10

A: Toplam Hece Sayisi/ Toplam Kelime Sayisi: 2.84

B: Toplam Kelime Sayisi/ Toplam Ciimle Sayisi: 11.9

05=198.825-40.175xA-2.610xB

=198.825-40.175x 2.84-2.610x 11.9
=53.67

Figure 1: A Sample Analysis of the Text “General Characteristics of Viruses”

In Figure 1, a model application of a readability formula was provided. In the model, the readability level
of the text titles “General Characteristics of Viruses” was calculated. According to the calculations, the
total number of the syllables in the text was found as 338, the total number of words was found as 119,
and the total number of sentences was found as 10. Afterwards, the average word length (A) and
average sentence length (B) were calculated by using these values. As a result of the calculation made
by putting the A and B values in the formula adapted by Atesman (1997), the number of readability
score (NR) of the text was found as 53.67. This finding was accepted as “medium” according to the
intervals presented in Table 2.

Findings

In the study, the findings of the texts of each unit were respectively presented above.

Table 3.
Analysis results of the texts in the " Biology: The Science of Life” unit
Unit Text A B NR Level
Characteristics of scientific knowledge 2.82 12.08 54.00 Medium
Scientists who contribute to the historical 3.18 12.11 39.46 Difficult
2 development of biology
= Common characteristics of scientists 3.35 13.11 30.02  Difficult
:0: Relationship between biology and other disciplines 3.10 13.75 38.40 Difficult
b Common characteristics of living organisms 3.34 9.18 40.68  Difficult
'§ Growth and development 3.19 13.12 36.42  Difficult
o Basic compounds in the structure of living organisms 2.89 15.71 41.72  Difficult
= Importance of water for living organisms 2.60 12.44 61.90 Medium
t6>'.o Organic compounds in living organisms 2.92 10.53 54.03 Medium
© Importance of carbohydrates for living organisms 2.49 12.55 66.03  Medium
©@  Pproteins 359 850 3241 Difficult
Hormones 2.90 13.87 46.12  Difficult
Mean 3.03 12.25 45.10 Difficult
= The cell 2.87 11.27 54.11  Medium
3 Light microscope 2.70 14.57 52.32  Medium
§ Cell membrane 3.29 9.27 42.46  Difficult
Lysosome 3.02 14.22 40.38  Difficult
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Peroxisome 3.04 12.33 44.51  Difficult
Nucleus 291 11.22 52.63 Medium
Osmosis 2.57 13.33 60.78  Medium
Active transport 3.00 12.75 45.02  Difficult
Different samples of cell 2.62 11.60 63.29 Medium
The importance of cell studies for human life 2.82 13.77 50.00 Medium
Mean 2.88 12.43 50.51 Medium
Diversity and classification of living organisms 3.09 18.83 25.54 Very
difficult
» Decrease in biological diversity 3.25 17.75 21.93 Very
g difficult
a Bacteria kingdom 2.88 9.69 57.83 Medium
O Archaebacteria kingdom 3.17 11.22  42.19 Difficult
o Protista kingdom 2.62 9.00 70.08 Easy
E Fungi kingdom 2.85 10.16 57.81 Medium
‘e Vertebrate animals 2.70 10.54 62.84 Medium
g Algae 3.00 14.12 41.45 Difficult
§ Plant kingdom 2.82 11.20 56.30 Medium
o Living organisms that inspire technological 2.15 11.54 82.33 Easy
= developments
General characteristics of viruses 2.84 11.90 53.67 Medium
Mean 2.85 12.36 52.00 Medium
Overall mean 2.92 12.34 49.30 Difficult

A: Average word length, B: Average sentence length, NR: The Number of readability

Table 3 shows that the general readability level of the texts included in the 9th-grade biology
textbook was 49.30, which is “difficult” in terms of the average value. On the other hand, the lowest
average among the texts which were analyzed belonged to the text titled “Decrease in Biological
Diversity (NR=21.93), and the highest average belonged to the text titled “Living Organisms that Inspire
Technological Developments (NR=82.33).

When the findings provided in Table 3 were analyzed separately for each unit; first of all, the general
readability score average for the first unit titles “Biology: The Science of Life” was calculated as 45.10,
and accordingly, the readability level of the unit was found at the “difficult” level. The separate analysis
of the findings regarding the texts of the first unit showed that the readability levels of the texts titled
“Characteristics of Scientific Knowledge (NR=54.00)", “Importance of Water for Living Organisms
(NR=61.90)", “Importance of Carbohydrates for Living Organisms (NR=66.03)", and “Organic compounds
in Living Organisms (NR=54.03)” were found as “medium”, and the readability levels of the other texts
were found as “difficult”. On the other hand, the text with the lowest average in the relevant unit was
“Common Characteristics of Scientists (NR=30.02)” and the text with the highest average was
“Importance of Carbohydrates for Living Organisms (NR=66.03)".

The findings related to the unit titled “The Cell” showed that the general readability score of the
texts provided in the unit was 50.51 and the readability level of the unit was found at the “medium”
level. The separate analysis of the findings regarding the texts of the relevant unit showed that the
readability levels of the texts titled “Cell Membrane (NR=42.46)", “Lysosome (NR=40.38)", “Peroxisome
(NR=44.51)", and “Active Transport (NR=45.02)" were found as “difficult”, and the readability levels of
the other texts were found as “difficult”. On the other hand, the text with the lowest average in the
relevant unit was “Lysosome (NR=40.38)", and the text with the highest average was “Different Samples
of Cell (NR=66.03)".

The findings related to the unit titled “The World of Living Organisms” showed that the general
readability score of the texts provided in the unit was 52.00 and the readability level of the unit was
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found at the “medium” level. The separate analysis of the findings regarding the texts of the third unit
showed that the readability levels of the texts titled “Protista Kingdom (NR=70.08)” and “Living
Organisms that Inspire Technological Developments (NR=82.33)” were found as “difficult”, and the
readability levels of the other texts were found as “easy”; the readability levels of the texts
“Archaebacteria Kingdom (NR=42.19)"” and “Algae (NR=41.45) were found as difficult; the readability
levels of the texts “Diversity and Classification of Living Organisms (NR=25.54) and “Decrease in
Biological Diversity (NR=21.93)” were found as “very difficult”, and the readability levels of the other
texts were found as “medium”. On the other hand, the text with the lowest average in the relevant unit
was “Decrease in Biological Diversity (NR=21.93)” and the text with the highest average was “Living
Organisms that Inspire Technological Developments (NR=82.33)".

Discussion & Conclusion

The main objective of a textbook, which is prepared in line with a curriculum, is to teach the
concepts and main principles which are required for a course, integrate previous and current knowledge
and to provide an opportunity to consolidate and evaluate these knowledge (Atici, Keskin-Samanci &
Ozel, 2007). Besides the scientific content, preparation of textbooks with an appropriate language and
comprehensibility has significance in terms of suitability of textbooks to the purpose of preparation and
their efficiency. Particularly, comprehensibility and clarity of biology textbooks that cover many abstract
subjects are essential. From this perspective, there is a need to prepare and evaluate the biology text
books according to the criteria stated above and the relevant deficiencies should be revealed. Starting
from this point of view, the proposed study analyzed the levels of texts which are included in all units of
the 9th-grade biology textbook which has been in use since the 2017-2018 academic year.

The findings of the study presented that 16 texts among the total of 33 texts provided in three units
of the 9th-grade biology textbook were at the “easy/medium” level, and others were at the
“difficult/very difficult” level. On the other hand, the general readability score of the texts provided in
the selected units was found as “difficult” with an average value of 49.30. However, given that this value
was on the border, it can be said that the general readability level of the texts was at the “medium”
level. According to that, although the texts in the 9th-grade biology textbook which were addressed in
the scope of the study were not at the expected level, the findings can be interpreted as the texts were
at the medium level, yet they should be simplified.

The literature review showed that there were studies that presented similar or different results with
the findings of the proposed study. For instance, in the study carried out by Okur and Ari (2013), the
readability scores were calculated to examine the comprehensibleness of the texts provided in Turkish
Language textbooks. In the study, two different formulas were used and their results were compared.
According to the findings of the study, it was observed that narrative texts were found as more
convenient in terms of readability. Furthermore, the level of readability of the texts increased with an
increase in the class level. On the other hand, in the study conducted by Mirzaoglu and Akin (2015), the
readability and qualification levels of the narrative and informative texts provided in the 5th-grade
Turkish Language textbook were examined. The identification of the readability levels of the texts was
made by applying the readability formula developed by Flesch and adapted by Atesman in 1997. The
findings of the study revealed that the narrative texts were easier in comparison to the informative
texts, and their readability levels were higher. In another study carried out by Ulu-Kalin and Kocoglu
(2017), readability measurements were performed for the secondary school 6th-grade Social Studies
textbooks published by seven different publishers and their appropriateness to the target age group was
investigated. According to that, the Flesch Reading Ease Formula, Smog Readability Formula, Gunning
Fox Index, Fry Readability Graph, and the Readability Formula adapted by Atesman in Turkish were
performed on the texts selected from the textbooks. In addition to these formulas, the Cloze Test
procedure which has international validity was implemented in the examination of the readability levels
of the 6th-grade Social Studies textbooks. As a result of the study, the findings obtained from the
formulas, except for the readability formula adapted by Atesman to Turkish, showed that the textbooks
were not appropriate for the target audience. According to the results of the readability formula
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adapted by Atesman to Turkish found out that 6th-grade Social Studies textbooks were at the “medium”
difficult level. As a result, it was obvious that the readability levels of the textbooks were very high or
very low according to the formulas provided in the literature. Certainly, the given findings are feasible
for biology textbooks as well. Thus, Lewontin (1969) also argued that there are various disagreements
regarding the readability of biological explanations. From this perspective, considering the readability

» o u

principles which were defined by Gunes (1997) under four titles, “principles of grammar”, “principles of
education”, “principles of sociology” and “principles of publishing” is fundamental. According to that to
increase the readability of a text, the selection of the words, number of letters-syllables, selection of the
content, proper selection of characteristics such as being appealing and appropriate for students,
reflecting the daily environment to the book, relation of the content with the daily life, page layout of

the book, font, font size, and words and line spacing etc. might be useful.

The findings of the study were analyzed based on units, and first of all, the unit titled “Biology: The
science of Life” was examined. According to that, the readability levels of most of the texts provided in
the unit were found at the level of “difficult”, and some of the texts were found at the level of “medium
difficulty”. On the other hand, the general readability level of the unit was found as “difficult”. The
literature review showed that other studies presented different or similar results. For example, in the
study carried out by Yurumez (2010) which analyzed the readability of the secondary school 9th-grade
biology textbook and its appropriateness to the target age group, it was found out that the Gunning Fog
Index and the Flesch-Kincaid Formula were not suitable for the measurement of the readability of the
sample texts due to the grammar structure of Turkish, and it was found out that the Sonmez Formula
and the Cloze test procedure provided more proper results in terms of the measurement of the
readability of biology texts. These findings demonstrated the effectiveness of the formula which is used
to determine the readability levels of texts on the findings of the proposed study.

On the other hand, in another study conducted to determine the readability of biology textbooks,
Soyibo (1996) examined the high school biology textbooks in terms of Flesch-Kincaid and Gunning Fog
Index formulas and found out that the textbooks were difficult to understand by the target student
group. A similar situation is also relevant for our study, yet our study pointed out, according to the
Atesman Formula which is suitable for the Turkish grammar, to the necessity to examine the readability
levels of the texts selected for the unit as they were found as “difficult”. Naturally, difficulty levels of the
texts provided in a textbook are different from each other. While some texts can be read by students
more conveniently, some of them pose difficulties for them (Ulu-Kalin & Kocoglu, 2017). Nevertheless,
given that textbooks are the main sources that provide students an opportunity to read and
comprehend, the attributions of simplicity and comprehensiveness should be taken into consideration.
This situation should be given particular attention in biology textbooks which include frequent use of
more abstract and foreign concepts for students to learn the biology subjects more effectively. The
given situation is also relevant for the unit “Biology: The Science of Life” whose readability level was
found as “difficult”. The literature review regarding the subjects of the unit showed that there are
various studies which highlighted that students face difficulties regarding these subjects more or less,
have misconceptions, and they fail to learn (Bahar & Ozatli, 2003; Gul & Erkol, 2016; Yildirim, Sinan, &
Gungor, 2005). Particularly, the text titled “Common Characteristics of Scientists” which had the lowest
average score revealed that textbooks should be prepared more carefully in terms of certain
attributions to teach students the subjects related to the nature of the scientific knowledge. Ozden and
Cavlazoglu (2015) conducted a study on this issue and examined the status of including the subject of
the nature of science and its components to the 2005 and 2013 Science Course Curriculums according to
the direct teaching approach. As a result of the research study, both of the curriculums were found
considerably insufficient in terms of including the subject of the nature of science and its components
according to the direct teaching approach, some of the nature of science were not included at all, and
the study suggested reviewing the 2013 Science Course Curriculums in terms of the nature of science, to
realize science literacy.

The study findings on the unit titled “The Cell” showed that most of the texts were found at the level
of “medium-difficult”, and some of them were found at the level of “difficult”, and the general
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readability level of the unit was found as “medium-difficult”. The given findings showed that students
may face challenges in terms of developing a positive attitude towards the subjects and concepts of the
unit “the cell” and have obstacles to learn the subjects efficiently. In this context, some of the studies
emphasized that students face difficulties to learn the subject of “cell” and develop misconceptions and
these negativities may cause by textbooks (Cavas & Kesercioglu, 2010; Kete, Horasan & Namdar, 2012;
Yorek, 2007). For example, in the study conducted by Yuce, Onel and Bekis (2016), students were asked
to draw an animal cell, and indicate the main parts and organelles with their names to determine the
conceptual knowledge levels of students on the subject of the cell. According to the findings of the
aforementioned study, it was seen that the concepts which were mentioned most frequently by the 6th,
7th, and 8th-grade students were the main parts of a cell including the cell nucleus, cytoplasm, and the
cell membrane. While the rate of knowing the concept of cell membrane showed a %100 increase from
the 6th to 8th grade, the rates of concepts of the ribosome, Golgi apparatus, lysosome, vacuole, and
centrosome demonstrated a decreasing course. Obviously, these findings may be related to the
readability of the concepts and subjects. Thus, in the given study, the low readability of the texts
particularly on the subject of cell organelles might cause by the fact that most of the organelle names
written in Latin. The literature review on the subject showed that the number of studies on the
determination of the readability level of the subject of “the cell” is very limited. On this matter, the
findings of the study conducted by Ozay-Kose (2009) draw attention. The study examined the
calculation and comparison of the readability levels of the texts provided in the secondary school 9th-
grade biology textbook on the subject of “the cell” according to different formulas. As a result of the
study, the readability level of the subject of “the cell” was found as easy and readable according to the
Sonmez, Atesman and Cloze tests, unlikely to our study. Therefore, the findings which showed that the
readability levels of the texts of the unit “the cell” provided in the new 9th-grade textbook were more
difficult than the previous years may indicate to the use of more foreign or Latin words in the relevant
unit. In addition, the study carried out by Yurumez (2010) identified that the readability levels of the
units which include scientific terms predominantly were lower than other units. According to Yurumez
(2010), the frequent use of scientific terms and statements in Latin complicates the learning process for
students by creating various prejudgments. Reduction and simplification of complex texts which are not
appropriate for the target age level in terms of readability in biology textbooks that use scientific and
Latin terms frequently may prevent students to have prejudgments towards the biology course and
facilitate the learning process.

Finally, the study findings on the unit titled “The World of Living Organisms” showed that the general
readability level of the texts was found at the level of “medium-difficulty”. In addition, when the
readability scores of the texts provided in the unit were examined separately, the readability levels of
some of the texts were found as “difficult” or “very difficult” and some of them were found as “easy” or
“medium-difficulty”. These findings indicate that the readability level of the unit is more or less
acceptable. The research study conducted by Cakmak and Cil (2014) examined the applicability of the
readability formulas on the texts provided in the unit “Let’s See and Learn about the Living World
around Us” included in the 4th-grade Science and Technology textbook and the readability of the
textbook. For this purpose, the readability formulas including FOG, Flesch-Kincaid, Flesch Reading Ease
Formula, Powers-Sumner-Kearl, Coleman-Liau, ARI, Linsear Write, and Atesman and Sonmez were
employed. The given readability formulas were applied to texts which were randomly selected from the
unit “Let’s See and Learn about the Living World around Us” included in the 4th-grade Science and
Technology textbook. The results showed that only readability formula which was suitable for the
Science and Technology textbook was the formula developed by Atesman ve Sonmez, and the
readability of the unit “Let’'s See and Learn about the Living World around Us” was found at the
“medium-difficulty” level and as comprehensible, similar to the findings of our study. It was observed
that other readability formulas were not valid to evaluate textbooks due to the differences between
sentence and syllable structures of Turkish and English. As a result, although the findings that were
obtained on the unit “The World of Living Organisms” were partially positive, improving the readability
levels of the texts may help students to grasp the subjects and concepts of the unit better and to show
higher levels of success. In this respect, the research study conducted by Asiroglu (2018) emphasized
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that the terms and concepts provided in the unit “Let’s See and Learn about the Living World around
Us” are required to be repeated by the students occasionally. Likewise, the study conducted by Matyar,
Denizoglu, and Ozcan (2008) revealed that students did not have sufficient knowledge of the learning
area “Living Organisms and Life”. Accordingly, besides realizing effective instruction to teach the
aforementioned unit, the proper preparation of materials such as textbooks that are used in this process
is a fundamental issue.

In light of the findings presented above, suggestion can be provided for future studies. According to

that,

>

Some of the findings that were obtained in the proposed study are consistent with the findings of
other research studies conducted in our country to determine the readability levels of biology
textbooks. In this regard, it is obvious that the readability levels of most of the textbooks were not
appropriate for the target age group. In other words, it can be said that readability levels of the texts
did not appeal to the levels of 9th-grade students. At this juncture, there is a need to review the new
biology books which have been prepared or will be prepared; and to re-design them in line with the
level of students.

In the process of preparing biology books, terms should be identified by receiving the opinions of
competent education authorities, scientific institutions and universities (Ozay-Kose ve Gul, 2016;
Unsal, 2010).

The literature review showed that most of the studies that were conducted on the readability of
textbooks addressed Turkish Language textbooks. Therefore, it can be suggested to emphasize
studies that examine the readability levels of biology textbooks that include frequent use of Latin
concepts and terms.

In the proposed study, the Atesman readability formula which is presented as the most appropriate
formula for Turkish language to determine readability levels was used. In this respect, the findings of
the proposed study show differences with other studies in the literature that addressed similar
subjects. Therefore, it can be suggested to apply cloze tests that are performed with students
directly and other readability formulas that were developed by Sonmez in accordance with Turkish
grammar to the texts provided in the new 9th-grade biology textbook and to compare the results.

In addition to the Atesman readability formula, developing new formulas that will address the
different aspects of readability in Turkish can make important contributions to the studies on the
issue. Particularly, developing new formulas by using texts that are suitable for the field of
science/biology may pave the way for obtaining more reliable results in future studies.

In addition to the formulas that are presented in the literature for determining the readability levels
of biology textbooks, opinions of teachers and students who will use the textbooks on the readability
of biology textbooks can be investigated.

The proposed study analyzed the readability levels of texts provided in the 9th-grade biology
textbook which has been in use since the 2017-2018 academic year. In this respect, it is suggested to
carry out similar studies on biology textbooks which will be renewed in the following years.
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Tiirkge Siirimui

Giris

Gunumuzde dinyadaki gelisim ve degisimlere paralel olarak Ulkelerin ve toplumlarin elestirel
distnebilen, karsilastigi problemlere ¢6ziim (retebilen, arastiran, sorgulayan, kendi kendine
ogrenebilen bireylere ihtiyaci giderek artmaktadir. Egitimin amaci da buna bagh olarak da
sekillenmektedir (Glner, Denizli, Sezer, & Bayraktar, 2015; Snyder & Snyder, 2008). Bu nedenle 6gretim
surecinde farkh Ogretim yaklagimlarinin yani sira, 6gretim programlarinin, 6l¢me-degerlendirme
yontemlerinin ve ders kitaplarinin bireysel becerilerle birlikte, ekiple g¢alisma ve iletisim kurma
yeterliliginin gelistirildigi; sezgi, muhakeme ve yaraticiligin dikkate alindigi bir yaklagimla yapilandiriimasi
oldukga 6nemlidir (Atici, Keskin-Samanci & Ozel, 2007). Diger taraftan bu siirecte teknolojinin ve bilginin
entegre bir sekilde gelismesi de egitim sistemi icerisinde 6grencilerden beklentilerin degismesine neden
olmaktadir. Nitekim fen egitimi, bu beklentilerin saglanacagi egitim sisteminin temel taslarindandir
(Demircioglu & Geban, 1996; Yilmaz, Giindiiz, Cimen & Karakaya, 2017).

Etkili bir fen egitimi gerceklestirilebilmesinde, 6gretmenin nitelik ve yeterlilikleri ile 6gretim programi
biyiik 8nem tagimaktadir. Ogretmen yeterliklerinin ne olacag veya ne olmasi gerektigi ile ilgili olarak
alan yazinda calismalara siklikla rastlanmaktadir. Bu g¢alismalarin birgogundaki ortak nokta,
Ogretmenligin li¢c temel yonu (konu alani- genel kilttr- 6gretmenlik meslek bilgisi) ile ilgili yeterliklerin
yani sira Ogretmenlik yeterliklerinin temelde mesleki ve kisisel yeterlikler olarak siniflandirildig
seklindedir (Lunenberg, 2002; Seker, Deniz, & Goérgen, 2004, 2005). Diger taraftan, yukarida ifade
edildigi gibi egitim-6gretim sirecinin basarili olmasinin en énemli belirleyicilerinden birisi de uygulanan
programlardir. Bu slireg icerisinde programlar agisindan eksikliklerin giderilmesi, programin amaglarinin
daha etkin bir bicimde yerine getirilmesi, gelecek nesillerin insasinda mutlak 6nem tasimaktadir (Balbag,
Leblebiciler, Karaer, Sarikahya, & Erkan, 2016). Elbette program igeriginin 6grencilere aktariminda ders
kitaplarinin g¢ok blyik bir roli vardir (Tas, 2007). Gelistirilen 6gretim programi dogrultusunda hazirlanan
bir ders kitabi, ulasilmak istenen hedefler dogrultusunda planlanan egitim-6gretim siirecinin temel ya da
destekleyici unsurudur (Atici, Keskin-Samanci & Ozel, 2007). Cinki bircok 6gretmen, 6gretim
programlarindan ziyade, 6grenme-6gretme etkinlikleriyle ilgili calismalarini ders kitabina ve 6gretmen
kilavuz kitabina gore diizenlemektedir. Bu durum ders kitaplarinin 6nemini daha da artirmaktadir
(Giilersoy, 2013). Ote yandan ders kitaplari, dgretme-6grenme siirecinde 6gretmenin bilgi ve becerilerini
daha etkili ve sistematik bir sekilde aktarmasina yardimci olurken; 6grencinin de 06gretmenin
anlattiklarini istedigi zaman, istedigi yerde ve istedigi hizda tekrar etmesine olanak veren temel bir
o6gretim materyalidir (Anilan, Balbag, Anilan, Gorgili & Cemrek, 2007; Demirel, Seferoglu, & Yagci,
2001). Bir baska ifadeyle ders kitaplari, 6gretmenlerin derslerini dogru, sistematik ve kavramsal
cercevede gerceklestirmeleri igin kullandiklari 6nemli 6gretim materyalidir (Ellis, 1997). Ders kitaplari
ozellikle 6gretim materyallerinin yetersiz, laboratuar imkanlari sinirh ve siniflarin kalabalk oldugu
durumlarda égretmene yardimci olur (Sahin, 2012). Ogretmen ve yazi tahtasiyla beraber tiim bilgilerin
%99’unun iletildigi bir 6gretim materyali olarak degerlendirildiginde (Yilmaz et al., 2017), 6grenme-
o6gretme slrecinde bu denli yaygin olarak kullanilan ders kitaplarinin gelisigiizel ve 6zensiz yazilmis basili
materyallerden olusmasi disliniilemez. Bir baska deyisle, ders kitaplarindan beklenen yarari elde
edebilmek igin, ders kitaplarinin birtakim 6zelliklere sahip olmasi ve bazi oOlgltlere gore hazirlanmasi
gerekmektedir (Anilan vd., 2007; Chiappetta, Fillman & Sethna, 1991; Kelly, 1989). Buna goére ders
kitaplari icin gelistirilecek oOlgltler genel olarak fiziksel 6zellikler, egitsel tasarim, gorsel tasarim ile dil ve
anlatim olarak birkag ana baslik altinda incelenebilir (Kiicikahmet, 2011; Yurt & Arslan, 2014).

Ders kitabinin fiziksel 6zellikleri; goriinis (cilt, kitaplarin dis ve i¢ kapaklarinin saglamligi, kagit kalitesi
vb.), renk (6zellikle kiiglik yastaki ¢cocuklar igin albenili renk kullanimi), ders kitabinda bulunmasi gereken
bilgiler (icindekiler bolimii, kapaklarda kitabin adi, yazari, basimevi. vb bilgiler), boyut (hacmi, agirhig
ogrencilerin yasina ve kitaplik diizenlemesine uygun olmasi vb.) ve yazi buyukligu (alt siniflarda daha
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buyiik puntolu, genis aralikh iken Ust siniflara dogru punto kiiglir) gibi birtakim nitelikleri igermektedir.
Diger taraftan ders kitabinda bulunmasi gereken ikinci 6zellik egitsel tasarima yonelik niteliklerdir. Ders
kitabinin egitsel tasarimla ilgili niteliklerine bakildiginda; kazanimlar/amaglar (6grenciye kazandirilmak
istenen bilissel, duyussal vb. davranislari kazandirmaya yonelik olma vb.), muhteva/igerik (igerigin
hedefe uygunlugu, konu alanina uygunlugu, 6grenci diizeyine uygunlugu vb.), 6gretme-6grenme siireci
(6grenme 6gretme ilke ve yontemlerine uygunluk, 6grenme yasantilarina uygunluk vb.) ile 6lgme ve
degerlendirme (hazirlik galismalari, konu/linite sonu degerlendirme sorularini igerme vb.) agisindan bir
takim niteliklere sahip olmasi gerektigi sdylenebilir. Diger taraftan ders kitabinin gorsel tasarim 6zellikle
olarak goze ve hedef kitleye gorelik, ilgi ¢cekici resimler vb. 6zellikler ele alinabilir. Ders kitabinin dil ve
anlatim oOzelligi ise yazim kurallarina uygunluk, metinlerde gecen kelimelerin 6grencilerin seviyesine
uygun olmasi, climle yapilari, dilbilgisi vb. nitelikler ile ilgilidir.

Yukaridakilere ek olarak ders kitabinin 6gretimsel etkililigi dort temel degiskene bagldir. Bunlar,
kitabin okunabilirlik dizeyi, kitabin icerik ve yapisi, kitabin 6rinti 6zellikleri ile ilgi, motivasyon, dnbilgi
ve beceri gibi 6grenci 6zelliklerinden olusmaktadir (Sahin, 2012; Yalin, 1996). Bu degiskenlerden ders
kitabinin okunabilirligi, 6grencinin okudugu materyali hizli okuma ve okudugunu anlama dizeyi olarak
aciklanabilir. Bir metinde, her ciimledeki kelime sayisi, her kelimedeki hece sayisi, cimlede vurgulanmak
istenen fikir sayisi ve fikirlerin devamliligi okunabilirligi belirleyen 6zelliklerdendir (Sahin, 2012; Tekbuyik,
2006). Elbette bir ders kitabi hazirlanirken yazarin bu o6zellikleri dikkate almasi son derece énemlidir.
Yazar iletisim stratejilerini kurarken 6grencilere yeni kavramlari 6gretmeyi ve metin iceriklerini dogru bir
bicimde aktarmayi amaclar. Fakat bu amaclarin ne olciide gergeklestigi tartisma konusudur (Kilig, Atasoy,
Tertemiz, Seren & Ercan, 2001). Bu konu ile ilgili olarak ozellikle fen bilimlerinin dogasi geregi, fen
kitaplarinda oldukga fazla teknik terimler kullanilmaktadir. Bunlarin 6grenciler tarafindan anlasiimasi ise
zordur. Ozellikle biyoloji; fizik, kimya ve diger bilimlerle karsilastirildiginda; kavram, teori ve prensiplerin
tanimlarindan dolayi, okuma zorlugu daha fazla olan bir bilim dalidir. Bu yilizden okunabilirlik bu gesit
bilim kitaplarinin segiminde biiyiik bir dnem kazanmaktadir (Ozay-Kose, 2009). Bu ozellige ek olarak
yapilan bazi ¢calismalar, biyoloji ders kitaplarinin konular agisindan biyolojinin glinlik hayatla baglantisini
kurabilme, sorunlara bilimsel yaklasim, bagimsiz deney diizenleyip, yorumlayabilme, biyolojinin gelecege
ve insanhga katkilarini kavratabilme, bagimsiz disinebilme ve elestirebilme, giincel 6rnek icerme,
delillerle agiklama ve daha az Latince kavramlar icermesi gibi Ozellikleri tasimasi gerektigine vurgu
yapilmaktadir (Giil & Ozay-Kése, 2018; Miilayim & Soran, 2002; Ozay-Kése & Giil, 2016). Lumpe ve Beck
(1996) tarafindan yapilan bir galismada ise incelenen biyoloji ders kitaplarinin bazi unsurlar agisindan
yetersiz olduklari belirlenmistir. Buna gore:

- Biyoloji ders kitaplarinin daha ¢ok bilimsel bilginin detayi Gizerine odaklandigi,

- Modern biyoloji versiyonlari olarak gelistirilen biyoloji ders kitaplarinin asiri bir sekilde bilimin
dogasi tzerine yogunlasmis bulundugu,

- Cogunlukla, biyoloji ders kitaplarinin yeni disiinceler ve teoriler kesfetmeye ve gelistirmeye acik
olmadigi,

- Biyoloji ders kitaplarinin gok fazla sayida terim icerdigi ortaya konmustur.

Biyoloji 6gretmenleri ders iginde birgok etkinligi ders kitaplarina gére yapmakta, 6grenciler bilgiye
ulasmada birincil kaynak olarak ders kitaplarini kullanmaktadir. Biyoloji ders kitaplari ekoloji, evrim gibi
bircok biyoloji konulari, bilimsel arastirma sirecleri ve deneysel faaliyetler gibi bircok konu ile ilgili temel
kavramlar icin temel kaynaktir (Gindiz, Yilmaz & Cimen, 2016; Glindiz, Yiilmaz, Cimen & Sen, 2017;
Haury, 2000). Bu kaynaklarin bilgi bakimindan igeriginin dogru olmasi ise 6grencilerde olusabilecek yanlis
bilgilerin ya da alternatif kavramlarin olusmasini 6nleme noktasinda bilyiik dnem tasimaktadir (Yilmaz,
Gindiz, Diken, & Cimen 2017). Ancak biyoloji derslerinde kullanilan bu tir yazili kaynaklarin okunmasi
ve anlasilmasinda 6grencilerin birtakim problemlerle karsilastigi bilinmektedir.

Yazili kaynaklarin okunmasi ve anlasiimasi ile ilgili olarak 6grencilerin yasadigi problemlerden birisi,
bilimsel yazilarda teknik bir dilin kullanilmasi ve bu dilin 6grenciler tarafindan tam ve yeterince
anlasilmamasidir. Diger bir sorun ise giinlik hayatta fazla kullanilmayan terimlerin yazili kaynaklarda
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fazlasiyla kullanilmis olmasidir. Teknik ve bilimsel kavramlarin metinlerde ¢ok fazla kullanilmasi halinde
ogrencilerin algilamasinin engellenebilecegi, 6lglli bir sekilde kullanildiginda ise bilginin algilanmasinin
kolaylasacag ifade edilmektedir (Yiirimez, 2010). Dolayisiyla biyoloji ders kitaplarindaki metinlerde yer
alan bilimsel bilgilerin dogru olmasi ne kadar 6nemli ise bu bilgilerin anlasilir bir bicimde okuyucuya
iletilmesi de en az o kadar onemlidir. Bilgilerin anlasilabilir bir bicimde sunulmasi; iyi bir dil, iyi bir
anlatim ve okunabilirlik 6zelligi ile mimkiindiir (K6seoglu et al., 2003). Okunabilirlik, 6grencinin okudugu
materyali hizh okuma ve okudugunu anlama duzeyi olarak agiklanabilir. Buna gére metinlerin ne kadar
kolay ya da gli¢ anlasilir oldugu onun okunabilirlik duzeyi ile ilgili olup, metnin gii¢ olmasi okumayi
zorlastirirken kolay olmasi okumaya ilgiyi azaltmaktadir (Atesman, 1997; Fry, 2002; Temur, 2003).
Okunabilirlik seviyesi yiiksek bir metnin ayni zamanda okunaklik (yazim, sayfa diizeni vb. sadece metnin
dis yapisi ile iligli ozellikler) ve anlasilabilirlik (metnin anlasilirlik boyutunu) seviyeleri de yuksektir
(Dubay, 2004; Mirzaoglu & Akin, 2015). Ote yandan daha 6nce de ifade edildigi gibi climlelerdeki kelime
sayisi, kelimelerdeki hece sayisi ve cimlelerde vurgulanmak istenen fikir sayisi okunabilirligi etkileyen
faktorlerdir (Cakmak & Cil, 2014; Tekbiyik, 2006). Nitekim Clifton, Staub ve Rayner (2007) ve Knight-
Mckenna (2008) da ¢ok heceli sézciiklerin, okuyucunun metni anlamlandirma sirecini istendik diizeyde
gerceklestirememesine neden oldugunu ve anlamayi da giglestirdigini vurgulamiglardir. Yine Graham
(1978)’a gore kitaplarin okunabilirligi okuyucunun ilgi ve motivasyonu igin en 6nemli kriterlerden
birisidir. S6zl edilen tim bu etkilerinden dolayi 6zellikle biyoloji ders kitaplarinin hazirlanmasi sirecinde
okunabilirligi etkileyen tiim unsurlara gereken 6nem verilmeli ve mevcut kitaplarin da okunabilirlik
dizeyleri arastirilmalidir.

Alan yazin incelendiginde, biyoloji ders kitaplarindaki okunabilirlik diizeyi ile ilgili calismalar Blystone
(1987) tarafindan derlenmis ve degerlendirilmistir. Blystone’un calismasina gére Gould (1977) ve
Kennedy (1979) biyoloji ders kitaplarindaki okunabilirlik ve okunma diizeyini calismislardir. Gould (1977)
tarafindan yapilan ¢alismada, incelenen 104 biyoloji dersi kapsaminda elde edilen bulgular, metinlerin
genellikle bilgi kaynagi olarak kullanildigini ve baska yontemlerle desteklenmedigini ortaya koymustur.
Calismada 14-16 yaslari i¢in hazirlanan g farkl metnin okunabilirligi, t¢ farkh 6lgtimle incelenmistir. 100
biyoloji Ogrencisine (15-16 yas arasi) kitaplardaki materyallerle ilgili kavrama testleri (cloze test)
verilmistir. Sonuclar, metinlerin bazi 6grenciler icin ciddi anlama problemleri sundugunu dogrulamistir.
Diger taraftan Kennedy (1979)'nin galismasinda elde edilen okunabilirlik grafiginin, okuma dizeyini
incelemede vyararli bir ara¢ oldugu belirlenmis, 6gretmenler tarafindan ders kitaplarini 6grencilerin
yeteneklerine gore uyarlamanin mimkin olabilecegi ifade edilmistir. Blystone (1987)'un derleme
galismasinda incelenen bir diger arastirmada Spiegel ve Wright (1984) 6gretmen tercihi ile ders
kitaplarinin okunabilirligini calismistir. Bulgulara gore anketi cevaplayan 6gretmenler, bir lise biyoloji
ders kitabinin en 6nemli islevinin 6grencilere icerik girisi saglamak oldugu goérusindedir. Bu 6gretmenler
icerigin dogru, gincel ve cekici bir sekilde sunulmasi durumunda 6grenmenin gerceklesecegini
disinmektedirler. Wright (1982) ise biyoloji dersinde 6grencilerin kavrama ve basarilari izerinde ders
kitaplarinin okunabilirliginin etkisini calismistir. 265 6grenci ile yapilan ¢calismada lise biyoloji konularinin
icerigi, 6grenciler icin okuma gi¢liiglini azaltmak amaciyla yeniden yazilmistir. Dért haftalik azaltiimis
okunabilirlik malzemelerinin kullanimindan sonra, basarida anlamli bir fark goérilmemistir. Bir baska
calismada Walker (1980) da biyoloji kitaplarinin okunabilirligi ile ilgili olarak ¢alismistir. Elde edilen
bulgulara gore, 56 kolejde kullanilan sekiz ders kitabinin analizi sonrasi, okunabilirligin veya ilgi
seviyesinin 1960'tan 1978'e degismedigi sonucuna varilmistir. Sonug olarak Blystone (1987) tarafindan
vapilan derleme c¢alismasinin bulgularina goére genel olarak biyoloji ders kitaplarinin okunup
anlasilmasinda zorluklarin oldugu belirlenmistir. Soyibo ve Bermadee (1998) de 6grencilerin blyik
c¢ogunlugunun kitaplardaki metinleri yeterince anlayamadiklarini ortaya koymustur. Bu konu ile ilgili
olarak yurt icinde de benzer ¢alismalara rastlanmaktadir (Cardak, Dikmenli & Guven, 2016; Cakmak & Cil,
2014; Ozay-Kose & Giil, 2016). Ornegin, Ozay-Kése (2009) tarafindan yapilan bir calismada, ortadgretim
Biyoloji 9 ders kitabinda yer alan “hilicre” konusundaki metinlerin okunabilirlik dizeyinin farkh
formiillere gore hesaplanip karsilastirilmasi arastirilmistir. Sonug¢ olarak, S6nmez, Atesman ve Cloze
testlerine gore Ortadgretim 9. sinif biyoloji ders kitabinda bulunan “Hicre” konusunun okunabilirlik
diizeyi kolay ve okunabilir olarak bulunmustur. Yirimez (2010) tarafindan yapilan galismada ise
ortaégretim 9. sinif biyoloji ders kitabinin okunabilirligi ve hedef yas diizeyine uygunlugu incelenmis ve
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bulgularin her test i¢in olumlu sonuglar vermedigi ortaya ¢ikmistir. Bir bagka ¢alismada Cakmak ve Gil
(2014), 4. sinifta okutulan Fen ve Teknoloji ders kitabindaki ‘Canhlilar Diinyasini Gezelim, Taniyahm’
Unitesinden rastgele segilen metinlere okunabilirlik formullerini uygulamistir. Bu formullerden sadece
Atesman ve Sonmez okunabilirlik formullerinin Fen ve Teknoloji ders kitabi i¢in uygun oldugu ve ders
kitabinda bulunan ‘Canlilar Diinyasini Gezelim, Taniyalim’ Gnitesinin okunabilirlik diizeyinin orta gigliikte
ve anlasilir seviyede oldugu gorilmistir. Diger okunabilirlik formiillerinin ise Tirkce ve Ingilizce
arasindaki ciimle ve hece yapisindaki farkliliklardan dolayi ders kitaplarini degerlendirmede gegerli
olmadiklari gézlenmistir. Bu bulguyu destekler nitelikte, farkli formullerin bir arada kullanildigi bagka
¢alismalarda da formillerin verdigi celiskili sonuglar dikkat ¢ekmektedir (Durukan, 2014; Giiven, 2010).
Dolayisiyla, her dilin sozcilk ve timce yapisi birbirinden farkli oldugundan, farkh dilde yazilmig
okunabilirlik diizeylerini belirlemeye yonelik formdllerin tutarli sonuglar vermeyebilecegi sdylenebilir
(Durukan, 2014; Okur & Ari, 2013). Bu konuda tilkemizde bilimsel olarak yapilan ilk ¢calisma Atesman
(1997) tarafindan Flesch’in okunabilirlik formalinin Tirkce'ye uyarlamasidir. Bu c¢alismadan sonra
Atesman tarafindan uyarlanan formiil, bircok arastirmada da kullaniimistir (Cakmak & Cil, 2014; Cecen &
Aydemir, 2011; Ciftci, Cecen, & Melanlioglu, 2007; Mirzaoglu & Akin, 2015; Tosunoglu & Ozlik, 2011;
Zorbaz, 2007).

Daha once de ifade edildigi gibi, okunabilirlik Gzerine yapilan g¢alismalar fizik, kimya, biyoloji gibi
temel fen alanlarinda oldukga sinirli diizeydedir. Dolayisiyla fen alanindaki ders kitaplarinin okunabilirlik
diizeylerinin incelenmesine ihtiya¢ oldugu soylenebilir. Diger taraftan 6grencileirn en ¢ok 6grenme
glcligu cektigi ve yabanci terimlerin de siklikla yer aldigi biyoloji ders kitaplarinin 6ncelikli olarak ele
alinmasinin gerekli oldugu dasliniilmetedir. Ayrica lise diizeyinde biyolojiyi 6grenmek icin bir baslangi¢
olusturdugundan, 9 sinif ders kitabinin segilmesi dncelikli ihtiya¢ olarak kargimiza gikmaktadir. Ayrica
boyle bir calismanin, daha Ust diizey siniflar igin hazirlanan biyoloji ders kitaplarinin okunabilirliginin de
saptanmasinda 6rnek teskil edebilecegi diisiinlilmektedir. Buradan hareketle bu galismada, okunabilirlik
formillerinden Atesman’in 1997'de Flesch (1948)’ten Tirkce'ye adapte ettigi okunabilirlik formala,
2017-2018 egitim Ogretim yilindan itibaren ilk kez okutulmaya baslanan 9. sinif Biyoloji ders kitabindaki
Unitelerde yer alan metinlere uygulanmstir.

Arastirmanin Amaci

Arastirmanin amaci 2017-2018 egitim 6gretim yilinda kullanilmaya baslanan MEB 9. Sinif Biyoloji
Ders Kitabi'na ait linitelerdeki metinlerin okunabilirlik seviyelerinin tespit edilmesidir.

Yontem

Genel olarak nitel yaklasimin benimsendigi bu g¢alisma, dokiiman incelemesine dayanan betimsel bir
calisma olarak degerlendirilmektedir. Dokiiman incelemesi, arastiriimasi hedeflenen olgu veya olgular
hakkinda bilgi iceren yazili materyallerin analizini ve sistemlei olarak incelenmesie dayanir. Bununla
beraber basarili bir dokiiman incelemesinin temel sarti, konuya iliskin belgelerin bulunmasi, incelenmesi
ve belli durum ya da gorusleri ortaya cikartacak bir senteze varilabilmesi icin gerekli diizenlemelerin
yapilabilmesidir. Nitel arastirmada dokiiman incelemesi tek basina bir veri toplama ydntemi olabilecegi
gibi diger veri toplama yéntemleri ile birlikte de kullanilabilir (Karasar, 2007; Yildirim & Simsek 2005).

Calisma Materyali

Arastirmada incelenecek olan ¢alisma materyali Talim ve Terbiye Kurulu Baskanhgi’'nin 22.06.2017
tarih ve 9505956 sayil karariyla 2017-2018 o6gretim yilindan itibaren ders kitabi olarak kabul edilen
Ortadgretim Fen Lisesi 9. Sinif Biyoloji Ders Kitabi’dir.

Veri Toplama Araglari ve Verilerin Analizi

Calisma kapsaminda ele alinan 9. Sinif Biyoloji ders kitabinda toplam (g Unite yer almaktadir: 1.
Yasam Bilimi Biyoloji, 2. Hiicre ve 3. Canlilar Diinyasi. Degerlendirilen her bir Gnitedeki metin sayisinin
seciminde, 6grenci kazanimlarinin sayisi ve Uniteye ayrilan silireye gore belirlenen oranlar dikkate
alinarak (MEB, 2018) en az 100 kelime uzunlugunda olmak lzere birinci Gnite i¢in 12, ikinci Gnite icin 10;
Uglncu Unite icin 11 adet metin incelenmistir (Tablo 1).
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Tablo 1.
9. sinif biyoloji ders kitabindaki kazanim ve siirelerin linitelere gére dagilimi
Unite No Unite Ad Kazanim Sayisi  Siire/Ders Saati Oran (%) Metin Sayisi
1 Yagam Bilimi Biyoloji 3 26 36.1 12
2 Hicre 3 22 30.6 10
3 Canlilar Diinyasl 5 24 333 11
Toplam 11 72 100 33

Calismada, 9. sinif biyoloji ders kitabindaki ilgili Gnitelere ait metinlerin okunabilirlik dizeylerini
tespit etmek amaciyla Atesman (1997)in Flesch (1948)’ten Tiirkge’ ye adapte ettigi okunabilirlik
formilinden yararlanilmistir. Bu amagla 6ncelikle her bir {initedeki metinlerin hece, kelime ve climle
miktarlari Mirzaoglu ve Akin (2015)'in ¢alismasinda belirtilen sekliyle saptanmistir. Mirzaoglu ve Akin
(2015)’a gore hece, kelime ve climle tespit lgitleri sirasiyla su sekildedir:

» Tek bir ses veya ses kiimesinden olusan her 6bek hece olarak ele alinmistir.

» Aralarinda bosluk olan tiim sayisal ve sozel nitelik tasiyan kiimeler kelime olarak degerlendirilmistir.
Buna kisaltmalar ve birlestirme cizgisiyle bolinen gruplar da dahildir.

» Metinlerde climle 6lgutiinde ise; kelime gruplarinin nokta, soru isareti, (g nokta ve inlem ile bitmesi
esas alinmistir. Ayrica virgll veya noktal virgiille birbirine baglanmis olan kelime gruplari da ciimle
sayllmistir.

» Bu islemlerden sonra, toplam hece sayisinin, toplam kelime sayisina béliinmesiyle ortalama kelime
uzunlugu “A”, toplam kelime sayisinin toplam ciimle sayisina bélinmesiyle ortalama climle uzunlugu
“B” hesaplanmis; ardindan Atesman’in (1997) uyarladigi formiile yerlestirilmis ve de okunabilirlik
puani boylelikle tespit edilmeye ¢alisiimistir.

Okunabilirlik formla séyledir:
Okunabilirlik Sayisi (OS) = 198.825 —40.175x A—2.610x B
A= Hece olarak ortalama kelime uzunlugu

B= Kelime olarak ortalama ciimle uzunlugu.

Tablo 2.
Atesman (1997) tarafindan gelistirilen okunabilirlik araliklari
Okunabilirlik Sayisi Okunabilirlik Diizeyi
90-100 Cok kolay
70-89 Kolay
50-69 Orta glicliikte
30-49 Zor
1-29 Cok zor

Ote yandan giivenirligi saglamak amaciyla arastirmanin iki arastirmacisi tarafindan, ilgili Gnitelerde
belirlenen metinlerde yer alan ciimle, sdzclik ve timceleri ayri ayri sayilmis ve biyik ¢ogunlugunda
arastirmacilarin  fikir biriligi icinde oldugu anlasilmistir. Yapilan incelemelerde bir tutarsizlik
gorildiginde ise arastirmacilar birlikte tekrar saymis ve buna gére hesaplamalar yapilmistir.
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Virtslerin en énemli 6zelliginden biri hiicresel yapiya,
enzim sistemine ve ribozoma sahip olmamasidir. Bu Toplam Hece Sayisi: 338
nedenle virGsler, en belirgin canlhk faaliyetlerinden
olan protein ve ATP sentezini yapamaz. Dolayisiyla
virtisler, dis ortamda kendi bagina herhangi bir canhlik
faaliyeti sergileyemez ve dogada yillarca inaktif olarak
kristal halde kalir. Ayrica virlsler diger canllarin Toplam Ciimle Sayisi: 10

Toplam Kelime Sayisi: 119

hiicreleri gibi boliinerek ¢ogalamaz. Bu sebeplerden
dolayi viriisler, bazi bilim insanlari tarafindan cansiz A: Toplam Hece Sayisi/ Toplam Kelime Sayisi: 2.84
olarak kabul edilir. Viriisler ancak canli bir hiicrenin icine
girdiginde metabolik aktivite kazanir. Yani virsler
zorunlu hiicre i¢i parazitidir. Kaliim maddesine (DNA
veya RNA) sahip olduklari igin bélinmeden daha farkh
bir mekanizma ile ¢ogalabilir. Bu &zelliginden dolay:

B: Toplam Kelime Sayisi/ Toplam Ciimle Sayisi: 11.9

viriislere cansiz demek de dogru degildir. Sonuc olarak
canli olup olmadigi tartisilan virisler, canhlarin 05=198.825-40.175xA-2.610x B

siniflandinildigt ~ herhangi  bir  kategoriye  dahil =198.825-40.175x 2.84-2.610x 11.9
edilmemistir. =53.67

Sekil 1: “Viriislerin Genel Ozellikleri” Metnine Ait Ornek Bir Analiz

Sekil 1'de okunabilirlik formiliniun kullanimina yonelik 6rnek bir uygulama verilmistir. Verilen
ornekte “Virislerin Genel Ozellikleri” baslikli metnin okunabilirlik diizeyi hesaplanmistir. Yapilan
hesaplamalara gore metindeki toplam hece sayisi 338, toplam kelime sayisi 119 ve toplam ciimle
sayisinin 10 oldugu belirlenmistir. Daha sonra ise bu degerlerden yararlanilarak ortalama kelime
uzunlugu (A) ve ortalama climle uzunlugu (B) hesaplanmistir. A ve B degerlerinin Atesman’in (1997)
uyarladigi formiile yerlestirilmesi ile yapilan hesaplamalar sonucunda ise metinin okunabilirlik puani (OS)
53.67 olarak hesaplanmistir. Bu bulgu, Tablo 2'de verilen aralikla goére “orta” olarak
degerlendirilmektedir.

Bulgular

Calismada her bir Gnite icin metinlere ait bulgular asagida sirasiyla verilmistir.

Tablo 3.
Yasam Bilimi Biyoloji iinitesindeki metinlere ait analiz sonuglari
Unite Metin A B 0s Diizey

Bilimsel bilginin 6zellikleri 2.82 12.08 54.00 Orta
Biyolojinin tarihsel gelisim strecine katki saglayan 3.18 12.11 39.46 Zor

bilim insanlari
= Bilim insanlarinin ortak 6zellikleri 3.35 13.11 30.02 Zor
—g Biyolojinin diger disiplinlerle iliskisi 3.10 13.75 38.40 Zor
E Canllarin ortak ozellikleri 3.34 9.18 40.68 Zor
‘E Bliyiime ve gelisme 3.19 13.12 36.42 Zor
E Canlilarin yapisinda bulunan temel bilesikler 2.89 15.71 41.72 Zor
£ Suyun canlilar i¢in dnemi 2.60 12.44 61.90 Orta
2» Canlilarin yapisinda bulunan organik bilesikler 2.92 10.53 54.03 Orta
> Karbonhidratlarin canlilar icin 6nemi 2.49 12.55 66.03 Orta
Proteinler 3.59 8.50 32.41 Zor
Hormonlar 2.90 13.87 46.12 Zor
Ortalama 3.03 12.25 45.10 Zor
Hucre 2.87 11.27 54.11 Orta
g Isik mikroskobu 2.70 14.57 52.32 Orta
:5";‘ Hucre zari 3.29 9.27 42.46 Zor
Lizozom 3.02 14.22 40.38 Zor
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Peroksizomlar 3.04 12.33 44.51 Zor
Cekirdek (niikleus) 2.91 11.22 52.63 Orta
Osmoz 2.57 13.33 60.78 Orta

Aktif tagima 3.00 12.75 45.02 Zor

Farkh hiicre 6rnekleri 2.62 11.60 63.29 Orta
Hiicre ¢alismalarinin insan yasami icin énemi 2.82 13.77 50.00 Orta
Ortalama 2.88 12.43 50.51 Orta

Canlilarin Cesitliligi ve Siniflandiriimasi 3.09 18.83 25.54 Cok zor
Canl gesitliliginin azalmasi 3.25 17.75 21.93 Cok zor

Bakteriler alemi 2.88 9.69 57.83 Orta

z Arkeler alemi 3.17 11.22 42.19 Zor
z Protista alemi 2.62 9.00 70.08 Kolay
3 Mantarlar alemi 2.85 10.16 57.81 Orta
ko Omurgali hayvanlar 2.70 10.54 62.84 Orta
‘_Eu Algler 3.00 14.12 41.45 Zor
o Bitkiler 2.82 11.20 56.30 Orta
Teknolojik gelismelere ilham kaynagi olan canlilar 2.15 11.54 82.33 Kolay
Virtslerin genel 6zellikleri 2.84 11.90 53.67 Orta
Ortalama 2.85 12.36 52.00 Orta

Genel Ortalama 2.92 12.34 49.30 Zor

A: Ortalama kelime uzunlugu, B: Ortalama ciimle uzunlugu, OS: Okunabilirlik sayisi

Tablo 3 incelendiginde 9. sinif biyoloji ders kitabinda yer alan (nitelerdeki metinlerin geneline ait
okunabilirlik diizeyinin 49.30 ortalama deger ile “zor” oldugu belirlenmistir. Ote yandan incelenen tiim
metinler arasinda en distk ortalamanin “Canli gesitliliginin azalmasi (0S=21.93)” baslikli metine ait
oldugu, en yiksek ortalamanin ise “Teknolojik gelismelere ilham kaynagi olan canhlar (0S=82.33)"
baslikli metine ait oldugu tespit edilmistir.

Calismada Tablo 3’de sunulan bulgular ilgili Gnitelerin her biri igin ayri ayri incelendiginde; ilk olarak
birinci Unite olan “Yasam Bilimi Biyoloji” Unitesi ile ilgili metinlerin geneline ait okunabilirlik sayisi
ortalamasi 45.10 olarak hesaplanmis ve buna gore sdz konusu Unitenin okunabilirlik diizeyinin “zor”
oldugu anlasiimistir. Birinci Unitedeki metinler icin elde edilen bulgular ayri ayri incelendiginde ise
“Bilimsel bilginin ozellikleri (0S=54.00)", “Suyun canhlar icin énemi (0S=61.90)", “Karbonhidratlarin
canhlar icin 6nemi (0S=66.03)" ve “Canlilarin yapisinda bulunan organik bilesikler (0S=54.03)”
konularina ait metinlerin okunabilirlik diizeylerinin “orta”, diger metinlerin ise “zor” oldugu
belirlenmistir. Ote yandan ilgili Ginitedeki en diisiik ortalamanin “Bilim insanlarinin ortak &zellikleri
(0S=30.02)" baslikh metine ait oldugu, en yiksek ortalamanin ise “Karbonhidratlarin canlilar igin 6nemi
(0S=66.03)" bashkh metine ait oldugu tespit edilmistir.

Calismada “Hicre” Unitesine ait bulgular incelendiginde, s6z konusu tnitedeki metinlerin geneline ait
okunabilirlik sayisinin 50.51 ortalama deger ile “orta” diizeyde oldugu ortaya c¢ikmustir. ilgili Gniteye ait
metinler icin elde edilen bulgular ayri ayri incelendiginde; “Hiicre zarn (0S=42.46)", “Lizozom
(0S=40.38)", “Peroksizomlar (0S=44.51)" ve “Aktif tasima (0S=45.02)” konularina ait metinlerin
okunabilirlik diizeylerinin “zor”, diger metinlerin ise “orta” derecede oldugu tespit edilmistir. Ote yandan
ilgili Unitedeki en dislik ortalamanin “Lizozom (0S=40.38)" baslikli metine ait oldugu; en yiksek
ortalamanin ise “Farkli hiicre 6rnekleri (0S=63.29)” baslikli metine ait oldugu tespit edilmistir.

Tablo 3’deki bulgular “Canhlilar Diinyas!” olarak tanimlanan son Unite agisindan degerlendirildiginde
ise so6z konusu Uniteye ait metinlerin geneline ait okunabilirlik sayisi ortalamasinin 52.00 oldugu
belirlenmis ve buna gore ilgili Gnitenin okunabilirlik diizeyinin “orta” oldugu kanisina variimistir. Uglinci
Unitedeki metinler i¢in elde edilen bulgular ayri ayri incelendiginde, “Protista alemi (0S=70.08)" ve
“Teknolojik gelismelere ilham kaynagl olan canhlar (0S=82.33)” bashkh konulara ait metinlerin
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okunabilirlik diizeyinin “kolay”; , “Arkeler alemi (0S=42.19)” ve “Algler (0S=41.45)" konularina ait
metinlerin okunabilirlik diizeylerinin “zor”; “Canlilarin Cesitliligi ve Siniflandiriimasi (0S=25.54)" ve “Canli
cesitliliginin azalmasi (05S=21.93)” konularina ait metinlerin okunabilirlik dizeylerinin “cok zor”, diger
metinlerin ise “orta” diizeyde oldugu belirlenmistir. Ote yandan ilgili (initedeki en diisiik ortalamanin
“Canli gesitliliginin azalmasi (05=21.93)” baslikl metine ait oldugu, en yiiksek ortalamanin ise “Teknolojik
gelismelere ilham kaynagi olan canlilar (0S=82.33)” baslikli metine ait oldugu tespit edilmistir.

Tartisma ve Oneriler

Ogretim programi dogrultusunda hazirlanan bir ders kitabinin temel hedefi, ders igin gerekli olan
kavramlari ve temel prensipleri vererek geg¢mis bilgileri ile yeni 06grendiklerini butiinlestirmesini
saglamak, ayni zamanda bu bilgileri pekistirip degerlendirme firsati vermektir (Atici, Keskin-Samanci &
Ozel, 2007). Bu hedefin gerceklestiriimesinde ders kitaplarinin sadece bilimsel igerik degil, dil ve
anlasilirlik agisindan da uygun bir sekilde hazirlanmasi, s6z konusu kitaplarin hazirlanis amacina
uygunlugu ve etkinligi acisindan son derece énemlidir. Ozellikle soyut konulari fazlasiyla iceren biyoloji
dersleri icin hazirlan ders kitaplarinin anlasilir ve sadeligi oldukc¢a elzemdir. Bu agidan bakildiginda
biyoloji ders kitaplarinin yukarida ifade edilen kriterlere gore hazirlanip degerlendirilmesi ve
eksikliklerinin ortaya konulmasi gerekli gorilmektedir. Buradan hareketle bu ¢alismada 2017-2018
egitim Ogretim yilindan itibaren ilk kez okutulmaya baslanan 9. sinif biyoloji ders kitabindaki tim
Unitelerde yer alan metinlerin okunabilirlik diizeyleri incelenmistir.

Calismada elde edilen bulgular incelendiginde 9. sinif biyoloji ders kitabinda yer alan (g Unitedeki
toplam 33 adet metinden 16 tanesinin “kolay/orta” dizeyinde, geriye kalanlarin ise “zor/cok zor”
diizeyde oldugu belirlenmistir. Ote yandan secilen {initelerdeki metinlerin geneline ait okunabilirlik
sayisinin 49.30 ortalama deger ile “zor” oldugu belirlenmistir. Ancak bu degerin sinirda oldugu dikkate
alindiginda kitaptaki metinlerin okunabilirlik diizeyinin genel olarak orta duzeyde oldugu da séylenebilir.
Buna gore, calisma kapsaminda ele alinan 9. sinif biyoloji ders kitabindaki metinlerin istenen diizeyde
olmamakla beraber orta diizeyde oldugu ancak okunabilirlik agisindan biraz daha sadelestiriimesinin
gerekliligi seklinde yorumlanabilir.

Alan yazinda yapilan ¢alismalar incelendiginde, bu c¢alismanin bulgularina benzer veya farkli
sonuclara ulasildigi gériilmektedir. Ornegin Okur ve Ari (2013) tarafindan yapilan bir calismada Tiirkce
ders kitaplarindaki metinlerin ne kadar anlasilabilir olduklarini 6grenmek icin okunabilirlik puanlari
hesaplanmistir. Calismada Tiirkge’ye uyarlanmisg iki farkli formal kullanilarak sonuglari karsilastirilmistir.
Calismanin sonunda elde edilen bulgulara gore, dykileyici metinlerin okunabilirlik agicindan daha kolay
oldugu gozlenmistir. Ayrica sinif seviyesi ylikseldikce metinlerin okunabilirlik seviyesi de yikselmistir.
Ote yandan Mirzaoglu ve Akin (2015) tarafindan yapilan bir calismada ise 5. sinif Tiirkge ders kitabinda
bulunan o6ykileyici ve bilgilendirici metinlerin okunabilirlik ve nitelik seviyeleri incelenmistir. Metinlerin
okunabilirlik tespiti, Atesman’in 1997’de Flesch’ten Tirkce’ ye adapte ettigi okunabilirlik formuali
kullanilarak olusturulmustur. Arastirmanin sonucunda oykiileyici metinlerin bilgilendirici metinlere gore
daha basit, okunabilirlik diizeylerinin daha ylksek oldugu saptanmistir. Ulu-Kalin ve Kogoglu (2017)
tarafindan yapilan bir baska calismada yedi farkli yayinevine ait ortaokul 6. sinif Sosyal Bilgiler ders
kitabinin okunabilirligi 6lcim ve hedef yas kitlesine uygun olup olmadigi arastirilmistir. Buna gore ders
kitaplarindan secilen metinler lizerinde Felsch Okuma Kolaylgi Okunabilirlik Formdll, Smog Okunabilirlik
Formill, Gunning Zorluk Gostergesi, Fry Grafik okunabilirlik formll, Atesman tarafindan Tirkge icin
gelistirilen Okunabilirlik Formili uygulanmistir. Bu formdillerin yani sira 6. sinif Sosyal Bilgiler ders
kitaplarinin okunabilirliginin arastirilmasinda uluslararasi gecgerlilige sahip Cloze test prosediri
kullaniimistir. Arastirmanin sonucunda Atesman tarafindan Tirkge igin gelistirilen okunabilirlik formla
disinda diger formillerden elde edilen sonuglar ders kitaplarinin hedef kitleye uygun olmadigini ortaya
cikarmistir. Atesman tarafindan Tirkge icin gelistirilen okunabilirlik formili sonuglarina gore ise 6. sinif
Sosyal Bilgiler ders kitaplarinin orta giigliik diizeyinde oldugu saptanmistir. Sonug olarak literatiirde yer
alan okunabilirlik formdillerine goére ders kitaplarinin okunabilirlik dizeylerinin hedef kitlelerinin ya ¢ok
Ustlinde ya da ¢ok altinda sonuclar verdigi asikardir. Elbette bu bulgu biyoloji ders kitaplari i¢in de gecerli
olabilmektedir. Nitekim Lewontin (1969) de biyolojik agiklamalarda okunabilirlik agisindan birtakim
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anlasilmazliklarin oldugunu savunmustur. Bu bakimdan bir ders kitabi hazirlanirken Giines (1997)
tarafindan “dilbilgisi yoniinden ilkeler”, “egitim yoniinden ilkeler”, “sosyoloji yonden ilkeler” ve “basim
yoninden ilkeler” olarak dort bashk altinda tanimlanan okunabilirlik ilkelerinin géz ardi edilmemesi
oldukga 6nemlidir. Buna gore, ozellikle zor bir metnin okunabilirligini artirmada, kullanilan kelimelerin
sec¢imi, tird, harf-hece sayisi, cimlelerin uzunlugu, icerigin sec¢imi, ilgi ¢cekici ve 6grenci diizeyine uygun
olmasi ve iginde yasadigl ortamin kitaba yansitilmasi, icerigin ginlik yasamla iliskisi, kitabin sayfa yapisi,
diizeni, yazi tiiri, punto biyikligi, kelime ve satir araliklari vb. Ozelliklerin uygun bir sekilde secilmesi
yararh olabilir.

Calismanin bulgulari lnite bazinda incelendiginde, ilk olarak “Yasam Bilimi Biyoloji” Unitesi ele
alinmistir. Buna gore s6z konusu Unite ile ilgili metinlerin blylk ¢ogunlugunun “zor” az bir kisminin ise
“orta giicliikte” okunabilirlik seviyesine sahip oldugu belirlenmistir. Ote yandan segilen tinitenin geneline
ait okunabilirlik diizeyinin “zor” oldugu tespit edilmistir. Alan yazinda incelendiginde benzer veya farkl
sonugclara ulasildigi gériilmektedir. Ornegin, Yiriimez (2010) tarafindan ortadgretim 9. sinif biyoloji ders
kitabinin okunabilirligi ve hedef yas diizeyine uygunlugunun arastirildigi bir calismada, ortadgretim
biyoloji ders kitabindaki 6rnek metinlerin okunabilirliginin 6l¢lilmesinde, Gunning fog indeks ile Flesch-
kincaid formdiliinlin Tiirkge’nin dil yapisindan dolayr uygun olmadigini ve Sénmez formiili ile Cloze test
yonteminin biyoloji metinlerinin okunabilirliginin 6lglilmesinde daha dogru sonuglar verdigini
gostermistir. Bu bulgu, metinlerini okunabilirligini tespit etmede kullanilan formilin de ¢alismanin
bulgulari Gizerinde ne derece etkili oldugunu ortaya koymaktadir. Diger taraftan biyoloji ders kitaplarinin
okunabilirliginin tespitine yonelik yapilan baska bir calismada Soyibo (1996), lise biyoloji ders kitaplarini
Flesch Kincaid ve Gunning Fog indeks formiillerine gére incelemis ve inceledigi kitaplarin ulasiimak
istenen 6grenci grubu bakimindan zor anlasilir oldugu sonucuna varmistir. Bizim ¢alismamizda da benzer
bir durum s6z konusudur ancak bizim ¢alismamizda Tirkge dil yapisina uygun olan Atesman formiliinde
de s6z konusu Unite igin secilen metinlerin genel olarak “zor” diizeyde okunabilirlige sahip olmasi
irdelenmesi gereken bir durumdur. Elbette bir ders kitabindaki metinlerinde zorluk diizeyleri birbirinde
farkhhk gosterebilir. Bazi metinler 6grenciler tarafindan kolayca okunabilirken bazi metinlerin okunmasi
zordur (Ulu-Kalin & Kogoglu, 2017). Bununla beraber ders kitaplarinin 6grencilere okuma ve okudugunu
anlama sunan baslica kaynak oldugu dustinildagiinde, okunabilirlik agisindan sadelik ve anlasilirhk
ozelliklerine dikkat edilmesi gerekir. Dahasi soyut ve yabanci kavramlari yogun olarak iceren biyoloji ders
kitaplarinda bu durumun daha fazla 6nemsenmesi, Ogrencilerin biyoloji konularini daha etkili
o0grenmelerinde hayati 6nem tasimaktadir. Nitekim bu durum diger biyoloji konularinda oldugu gibi bu
¢alismada okunabilirlik dizeyinin “zor” olarak tespit edildigi “Yasam Bilimi Biyoloji” Unitesi icin de
gecerlidir. S6z konusu Unitede yer alan konular incelendiginde, bu konular ile ilgili az ¢ok 6grencilerin
o6grenme glclugi cektikleri, kavram yanilgisi olusturduklari ve basarisiz olduklari yoninde bulgularin
sunuldugu cesitli calismalara alan yazinda rastlanmaktadir (Bahar & Ozatli, 2003; Giil & Erkol, 2016;
Yildirnm, Sinan, & Giingdr, 2005). Ozellikle bu Unite igerisinde ele alinan metinlerden en disiik
ortalamaya sahip “Bilim insanlarinin ortak ozellikleri” baglkl metin dikkate alindiginda, bilimsel bilginin
dogas! konularinin 6grencilere kavratilmasinda ders kitaplarinin belli 6zellikler agisindan daha dikkatli
hazirlanmasi gerekliligi karsimiza cikmaktadir. Bu konu ile ilgili olarak Ozden ve Cavlazoglu (2015)
tarafindan yapilan bir ¢alismada 2005 ve 2013 fen dersi 6gretim programlarinda dogrudan 6gretim
yaklasimina gore bilimin dogasi ve bilesenlerine yer verilme durumu incelenmistir. Arastirma sonucunda,
her iki programin da bilimin dogasinin bilesenlerine dogrudan yaklasima gore yer vermek bakimindan
oldukga yetersiz oldugu ve bilimin dogasinin kimi bilesenlerine ise hi¢ yer verilmedigi gorilmis ve bilim
okuryazarligini gerceklestirmek tzere 2013 Fen Bilimleri Dersi Ogretim Program’’nin bilimin dogasi
bakimindan gdzden gecirilmesi gerektigi dnerilmistir.

Calismada “Hiicre” Unitesine yonelik elde edilen bulgular incelendiginde, metinlerin buyik
cogunlugunun “orta gliclikte”, az bir kisminin ise “zor” diizeyde oldugu, ayrica ilgili Gnitenin geneline ait
okunabilirlik diizeyinin de “orta glicliikte” oldugu saptanmistir. Bu bulgular 6grencilerin “hiicre” lnitesi
ile ilgili konu ve kavramlara yonelik olumlu bir anlayis gelistirmeleri ve konulari daha etkili
o6grenmelerinde bir engel teskil edebilir. Zira yapilan bazi ¢calismalar, 6grencilerin “hiicre” konusunda
ogrenme glicligl yasadiklari ve kavram yanilgisi gelistirdiklerini ortaya koyarak bu tir olumsuzluklarin
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ders kitaplarindan kaynaklanabilecegine vurgu yapmislardir (Cavas & Kesercioglu, 2010; Kete, Horasan &
Namdar, 2012; Yérek, 2007). Ornegin; Yiice, Onel ve Bekis (2016) tarafindan yapilan bir ¢alismada
Ogrencilerden bir hayvan hicresi gizmeleri ve hiicrenin temel kisimlari ile organellerini isimleriyle
belirtmeleri istenmis ve bu sekilde hiicre konusundaki kavramsal bilgi dlzeyleri belirlenmeye
cahsilmistir. Elde edilen verilerin analizi sonucunda ortaya c¢ikan bulgulara gore; 6, 7 ve 8. siniflarin
timinde hiicrenin temel yapisi olan ¢ekirdek, sitoplazma ve hiicre zarinin 6grenci gizimlerinde en ¢ok
belirtilen kavramlar oldugu gorilmustir. Hicre zarinin 6grenciler tarafindan bilinme orani 6. siniftan 8.
sinifa dogru yaklasik %100 oraninda bir artig gosterirken; ribozom, golgi aygiti, lizozom, koful ve
sentrozom ise gittikce azalan oranlarda bir seyir izlemistir. Elbette bu bulgular ilgili kavramlarin ve
konularin okunabilirligi ile iliskili olabilir. Nitekim bu calismada da 6zellikle hicre organelleri ile ilgili
metinlerde ortaya gikan diisiik okunabilirlik dlizeyi, s6z konusu organel isimlerinin bliyiik cogunlugunun
Latince dilinde kullaniimasindan kaynaklanmis olabilir. Bu konu ile ilgili olarak alan yazin incelendiginde
“hicre” konusunun okunabilirlik diizeyinin tespitine yonelik az sayida ¢alisma mevcuttur. Bu konuda
Ozay-Kése (2009) tarafindan yapilan ¢alismanin bulgulan dikkat ¢ekmektedir. S6z konusu calismada,
ortadgretim biyoloji 9 ders kitabinda yer alan “Hiicre” konusundaki metinlerin okunabilirlik diizeyinin
farkli formdillere gore hesaplanip karsilastirilmasi arastirilmistir. Calismanin sonunda ise S6nmez,
Atesman ve Cloze testlerine gore “Hiicre” konusunun okunabilirlik dizeyi bizim ¢alismamizdan farkl
olarak kolay ve okunabilir olarak bulunmustur. Dolayisiyla bu ¢calisma kapsaminda ele alinan yeni biyoloji
9 ders kitabindaki “Hicre” unitesindeki metinlerin okunabilirlik diizeyinin 6nceki yillarda okutulan
kitaplardan daha zor ¢ikmasi, yeni kitaplarda yer alan s6z konusu (initede belki de fazla sayida yabanci
veya Llatince kavramin oldugunu dustindirebilir. Nitekim Yirimez (2010) tarafindan yapilan bir
¢alismada da bilimsel terimlerin agirlikta oldugu tnitelerin okunabilirlik oranlarinin diger tnitelere oranla
daha dusiik giktigi saptanmistir. Yarimez (2010)’a goére bilimsel terim ve Latince ifadelerin goklugu,
konularin 6grenilmesi asamasinda 6grencilerde ¢esitli dnyargilar yaratarak 6grenimi glglestirir. Bu
durumda bilimsel ve Latince terimlerin yogun olarak gectigi biyoloji ders kitabinda, okunabilirlik 6zelligi
bakimindan hedef yas diizeyine uygun olmayan, sade anlatimdan uzak metinlerin azaltilmasi veya
sadelestirilmesi 6grencilerin biyoloji dersine karsi 6nyargilar olusturmasini engelleyecek ve 6grenimi
kolaylastiracaktir.

Calismada son olarak “Canhlar Diinyasi” olarak tanimlanan son unite agisindan bulgular
degerlendirildiginde ise s6z konusu lniteye ait metinlerin geneline ait okunabilirlik dizeyinin “orta
giclikte” oldugu sonucuna ulasilmistir. Bununla beraber ilgili Unitelere ait metinlerin okunabilirlik
sayisina ait degerlere ayri ayri bakildiginda, s6z konusu metinlerin az bir kisminin “zor” veya “gok zor”
diizeyde iken ¢ogunlugunun “kolay” veya “orta glicliikte” seklinde okunabilirlik diizeyine sahip oldugu
tespit edilmistir. Bu bulgular s6z konusu Unitenin okunabilirlik dizeyinin az ¢ok kabul edilebilir
oldugunun gostergesidir. Cakmak ve Cil (2014) tarafindan yapilan bir calismada da ilkégretim 4. sinif Fen
ve Teknoloji ders kitabinda bulunan ‘Canlilar Diinyasini Gezelim, Taniyalim’ Unitesi ile ilgili metinler
Uzerine okunabilirlik formdallerinin uygulanabilirligi ve ders kitabinin okunabilirligi arastiriimistir. Bu
amagla okunabilirlik formillerinden FOG, Flesch-Kincaid, Flesch Okuma Kolayhgi, Powers-Sumner-Kearl,
Coleman-Liau, ARI, Linsear Write, Atesman ve Sénmez formiilleri kullanilmistir. 4. Sinifta okutulan Fen ve
Teknoloji ders kitabindaki ‘Canlilar Diinyasini Gezelim, Taniyalim’ Unitesinden rastgele secilen metinlere
bu okunabilirlik formilleri uygulanmistir. Bu formiillerden sadece Atesman ve S6nmez okunabilirlik
formdillerinin Fen ve Teknoloji ders kitabi icin uygun oldugu ve ders kitabinda bulunan ‘Canlilar Dinyasini
Gezelim, Taniyalim’ initesinin okunabilirlik diizeyinin bizim ¢alismamizi destekler nitelikte orta giiglikte
ve anlasilir seviyede oldugu gériilmistiir. Diger okunabilirlik formdllerinin Tiirkge ve ingilizce arasindaki
climle ve hece yapisindaki farkliliklardan dolayi ders kitaplarini degerlendirmede gecerli olmadiklari
gbzlenmistir. Sonug olarak bu calismada “Canlilar Diinyasi” Unitesine yonelik elde edilen bu bulgular
kismen olumlu olsa da metinlerin okunabilirlik diizeyinin daha da gelistirilmesi, 6grencilerin bu liniteye
ait konu ve kavramlari daha iyi anlamalari ve yiiksek diizeyde basari gbstermelerinde etkili olabilir. Bu
konu ile ilgili olarak Asiroglu (2018) da yaptigi arastirmada “Canhlar Diinyasini Gorelim Taniyahm”
Unitesindeki terimler ve kavramlarin zaman zaman 6grenciler tarafindan tekrar edilmeyi gerektiren
konular oldugunu vurgulamistir. Benzer sekilde Matyar, Denizoglu ve Ozcan (2008) tarafindan yapilan bir
calismada “Canlilar ve Hayat” 6grenme alani kapsaminda 6grencilerin yeterli bilgi donanimina sahip
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olmadiklari sdylenebilir. Dolayisiyla s6z konusu Unitenin kavratilmasinda etkili bir &gretimin
gergeklestirilmesinin yaninda bu siregte kullanilan ders kitabi gibi materyallerin de uygun hazirlanmasi
onemli bir husustur.

Yukarida elde edilen bulgular i1sig8inda ileride yapilacak galismalar igin gesitli 6nerilerde bulunabilir.

Buna gore;

>

Bu calismadan elde edilen sonuglarin bir kismi, o6zellikle biyoloji ders kitaplarinin okunabilirlik
dlzeyinin tespitine yonelik Ulkemizde vyapilan diger ¢alismalarin  sonuglariyla tutarlilik
gostermektedir. Buna gore hazirlanan ders kitaplarinin cogunun okunabilirlik seviyesinin hedef yas
kitleye uygun olmadigi asikardir. Bir baska ifadeyle metinlerin okunabilirlik diizeyinin 9. sinif
6grencilerinin seviyelerine ghitap etmedigi sdylenebilir. Bu noktada yeni hazirlanan/hazirlanacak olan
biyoloji ders kitaplarindaki metinler lzerine daha fazla galisilip; metinlerin 6§renci seviyesine goére
tasarlanmasi gerekmektedir.

Biyoloji kitaplarinin hazirlanmasinda; alaninda yetkin egitim otoritelerinin, bilimsel kuruluslarin,
tniversitelerin goériisleri de alinarak {izerinde uzlasilmis terimler belirlenmelidir (Ozay-Kése ve Giil,
2016; Unsal, 2010).

Alan vyazin incelendiginde ders kitaplarinin okunabilirligi Gzerine yapilan c¢alismalarin buytk
¢ogunlugunda Tirkge ders kitaplarinin ele alindigi dikkati cekmektedir. Bu nedenle 6zellikle Latince
kavram ve terimlerin fazlasiyla yer aldig1 biyoloji kitaplarinin okunabilirlik dizeyinin incelendigi
calismalara agirlik verilmesi 6nerilebilir.

Bu c¢alismada okunabilirlik dizeyinin tespit edilmesinde Tirkce’'ye uygun oldugu ileri sirilen
Atesman okunabilirlik formali kullanilmistir. Bununla beraber ¢alismanin bazi bulgularinin alan
yazindaki benzer konulari ele alan diger ¢alismalarla yer yer farkliliklar gésterdigi de gorilmektedir.
Bu nedenle bizzat 6grenci ile yapilan Cloze test ve Sénmez tarafindan Tirkce dil yapisina uygun
olarak hazirlanan diger okunabilirlik formdllerinin yeni biyoloji 9 ders kitabindaki metinlere
uygulanarak sonuglarin karsilastirilmasi da 6neri olarak sunulabilir.

Atesman okunabilirlik formiiliine ek olarak Tiirkce igin okunabilirligin farkli yonlerine hitap eden yeni
formdiillerin gelistirilmesi de bu konu ile alakali calismalara énemli katkilar getirecektir. Ozellikle
fen/biyoloji alanina uygun metinler kullanilarak yeni formillerin gelistirilmesi, ileride yapilacak
benzer calismalarda daha gilivenilir sonuglar elde edilmesinde katki saglayabilir.

Biyoloji ders kitaplarinin okunabilirlik duzeylerinin tespitinde alan yazinda 6nerilen formillere ek
olarak bu kitaplari kullanacak olan 0Ogretmenlerin ve 06grencilerin biyoloji ders kitaplarinin
okunabilirligi hakkinda neler dislindikleri arastirilabilir.

Bu calisma ile 2017-2018 yilindan itibaren okutulmaya baslanan 9. sinif biyoloji ders kitabindaki
metinlerin okunabilirlik diizeyleri incelenmistir. Bununla beraber éniimizdeki yillarda yenilenecek
olan biyoloji kitaplari icin de benzer ¢alismalarin yapilmasi 6nerilmektedir.
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