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ABSTRACT

A COMPARATIVE ANALYSIS OF ECOLOGY UNITS IN THE BIOLOGY
TEXTBOOKS OF SECONDARY SCHOOL PROGRAMS

Sinem Odiin

M.A., Program of Curriculum and Instruction

Supervisor: Prof. Dr. Alipasa Ayas

July 2013

The purpose of this study was analyze and compare ecology units in four Ministry of
National Education (Milli Egitim Bakanligi, MEB) biology textbooks, International
Baccalaureate Diploma Programme (IBDP) biology textbook and International
General Certificate of Secondary Education (IGCSE) biology textbook in terms of
content, presentation and learning. Content analysis was used as a research method
and interviews were conducted with biology teachers.

The analysis of the ecology-related unit content of textbooks showed that MEB
textbooks cover large numbers of life connections and interdisciplinary treatments
which makes MEB textbooks advantageous over the other two textbooks.

From the perspective of presentation, the IGCSE textbook is the only textbook that
has teachers’ resource kit. The other advantageous point is presenting bite-size
information, a chunking. The IBDP textbook contains lots of links to a website that
makes textbook interact with technology.

Regarding learning, the ecology units of MEB textbooks rank higher hierarchy than
IBDP and IGCSE textbooks. MEB textbooks present the most friendly language
style. Moreover, MEB textbooks support students with activities and, variety of
questions.

Key words: Content analysis, biology textbooks, biology curriculum, Ministry of

National Education, International Baccalaureate Diploma Programme, International
General Certificate of Secondary Education



OZET

ORTAOGRETIM PROGRAMLARININ BiYOLOJI DERS KiTAPLARINDA
EKOLOJI UNITELERININ KARSILASTIRMALI BIR ANALIZI

Sinem Odiin

Yiiksek Lisans, Egitim Programlari ve Ogretim

Tez Yoneticisi: Prof. Dr. Alipasa Ayas

Temmuz 2013

Bu ¢alismanin amaci, Milli Egitim Bakanligi (MEB), Uluslararas1 Bakalorya
Diploma Programi (UBDP) ve Uluslararasi Genel Ortadgretim Sertifikasi’nin
biyoloji kitaplarina bulunan ekoloji {initelerinin igerik, sunum ve 6grenim agilarindan
incelenmesi ve karsilastirilmasidir. Icerik analizi arastirma yontemi olarak
kullanilmis olup, biyoloji 6gretmenleri ile miilakatlar yapilmistir.

Ekoloji tinitelerinin igerik incelenmesi gostermistir ki MEB biyoloji ders kitaplari
icerdigi yiiksek sayida yasam baglantilar1 ve disiplinler aras1 uygulamalar ile diger
iki ders kitabina gore daha avantajli durumdadir.

Sunum yoniinden, Uluslararas1 Genel Ortadgretim Sertifikasi ders kitabi, incelenen
kaynaklar arasinda, 6gretmen kaynagi sunan tek kitaptir. Bir diger avantajli nokta ise
bilgilerin kisa kisa sunulmasidir. UBDP ders kitabi igerdigi web sitesi baglantilariyla
teknoloji bakimindan digerlerine gore daha iyi durumdadir.

Ogrenim agisindan, MEB ders kitaplar1 ekoloji iiniteleri UBDP ve Uluslararas: Genel
Ortadgretim Sertifikas1 ders kitaplar1 arasinda 6n plana ¢ikmaktadir. MEB ders kitabi
en arkadas¢1 anlatima sahip kitaptir. MEB ders kitaplari aktiviteler ve yiiksek
cesitlilikteki soru tipleri ile 6grencileri desteklemektedir.

Anahtar Kelimeler: Igerik analizi, biyoloji ders kitaplar1, biyoloji miifredat:, Milli
Egitim Bakanligi, Uluslararasi1 Bakalorya Diploma Programi ve Uluslararas: Genel
Ortadgretim Sertifikasi



ACKNOWLEDGEMENTS

I would like to express my deepest appreciation to my supervisor, Prof. Dr. Alipasa
Ayas for his encouragement, support and guidance throughout this study. He always

answered my endless questions and | thank him for his patience until the end.

I would like to express my deepest thanks to Prof. Dr. M. K. Sands and Dr. Jennie

Farber Lane for the time they spent reading and correcting my thesis.

I would like to express my thanks to Prof. Dr. Abdullah Demirtag and Dr. Emily

Wilson for their feedback and constructivist suggestions.
I wish to acknowledge members of Graduate School of Education for their support
and help throughout this study. I'm also grateful to Thsan Dogramaci Bilkent

University for the scholarship provided throughout my MA program.

I would like to thank the biology teachers who attended interviews for this study and

shared their ideas regarding the textbooks.

I wish to express my thanks to my friends for their help and support until the end.

Finally, 1 would like to express my love to my parents for encouraging me in difficult

times and for all the emotional support they have provided throughout my life.



TABLE OF CONTENTS

ABSTRACT ettt ettt b e st e ae e b e rreere e i
OZET oottt iv
ACKNOWLEDGEMENTS ... %
TABLE OF CONTENTS ..o Vi
LIST OF TABLES ...t ettt Xi
LIST OF FIGURES ...ttt Xiil
CHAPTER 1: INTRODUCTION ....coiiiiiiiiiiie ittt 1
INEFOTUCTION ..ottt 1
BACKGIOUNG ..ot et re e naenne s 1
PRODIEBM <. 3
PUIPOSE ...ttt 4
RESEAICN QUESTIONS ...ttt 4
SIGNITICANCE ...ttt 5
Definition Of KEY tEIMS......ccveiiie e 6
CHAPTER 2: REVIEW OF RELATED LITERATURE.......ccooie 8
INEFOAUCTION ... bbb 8
The features and analysis of teXtDOOKS. ..o, 8
Importance of teXtDOOKS ..........cooiiiiiiiiie e 8
Characteristics of teXthOOKS...........cocviiiieii 9



Textbook analysis STUIES .........ccueiveieiiece e 11

The coverage of ecology units in biology curricula.........ccccovveiiiiiniiieiicenn 15
The Importance 0f COI0QY ......oiviiieiiiie e 15
The context of ecology unit in MEB, IBDP and IGCSE curricula ........................ 17
Ministry of National Education and biology ..........cccceevvieiiieiiiie e, 17
International Baccalaureate Diploma Programme and biology...........cccccocvenee. 18
International General Certificate of Secondary Education and Biology ............ 22
CONCIUSION ...ttt 23
CHAPTER 3: METHOD ...ttt 24
INEFOAUCTION ... bbbt 24
RESEAICH AESIGN .....vieeie et 25
CONTEXT .. 26
INSErUMENTALION ..ot 28
Method of data collection and analysis ...........c.coiririiiiiiiiiee e 28
CONMEENT. ..t 29
PIESENTALION. ... .ttt bbbt 31
T Vg o SRRSO 34
CHAPTER 4: RESULTS ...t 38
INEFOAUCTION ...t 38
(000 1 (=10 | T TSP P UPPURUPPTUPPTPRPPROS 38
Alignment with curriculum reqUIrEMENTS..........ccovvvirieieneie e 38
Level Of treatMeNt ..o 49



Expertise for content development ............ccooveiiiie e 52

ACCUIaCY OF CONMTENT ...t 52
CUrrentness OF CONTENT ........oouiiie e 54
AUhentiCity OF CONTENT ......cveiieiice e e 55
Multicultural repreSENtAtioN...........ccvevverieiie e 58
Humanity and COMPASSION..........ccueiveiieieiiese et 58
PrESENTALION ....eviviieieiiee ettt sttt 58
Comprehensiveness of students and teacher reSOUrCes...........cooevvereenivervseennnn. 59
Alignment of instructional COMPONENTS..........coceiiriririieeese e 59
Organization of instructional materials..............cccooviiiiiiiinnen 60
Logical Organization .............cccveiiiieie e 66
Readability of instructional materialS............cccccoeveiieiiiic i, 69
Pacing Of CONENT ..o e 70
Ease OF MAterialS USE.......cueiiiiieieiie e 70
LLBAIMING . .ttt bbbttt bbbt 71
MOIVAtIONA] SETALEGIES. ... .ecueeeeieieecterie ettt 72
Teaching a few “Big [deas” ..o 74
EXPLCIE INSTFUCTION. .. ..ot 75
GUIANCE AN SUPPOIT ...ttt 76
Active participation Of STUAENTS ........c.coeiiiiiiiiee e 78
Targeted instructional and assesSMeNt Strategies.........covvererereneneniesieieeeen 79
Instructional strategies and assessment teChNIqQUe ..........cccevvevie e, 81

viii



Interviews with MEB, IBDP and IGCSE biology teachers...........ccccccoecvvvevvennnne. 82

Alignment with curriculum requiremMents..........ccocvvveeieienese e 83
Level OF trRAMENT........c.oci e et 83
Expertise for content development ..........cceoeiiiiiiiiieie e, 83
ACCUIaCY OF CONTENT......eciiiiiieie e 84
CUIreNtNESS OF CONTENT .....c.viveieiiiiiieciieie e 84
AuthentiCity Of CONTENT ........ooiiiiccceee e 85
Multicultural repreSentation............covieiieerenese e 86
Humanity and COMPASSION........cc.oiuiiiriiiiieieie et 86
Comprehensiveness of student and teacher reSources ..........cccoevvvevesiverivsiennen, 86
Logical Organization .............cccveiiiieie e 86
Readability of instructional materialS............cccccoeveiieiiiic i, 87
Ease Of MALErialS USE.......cociriiiieiiieiieeeeee e 87
PACING OF CONTENT ... 88
MOIVAtIONA] SETALEGIES. ... .ecueeeeieieecterie ettt 88
Teaching a few “big 1deas™ ........ccoviiiiriiiiei s 89
EXPLCIE INSTFUCTION. .. ..ot 89
GUIdANCe aNd SUPPOIT ......oveeiecie ittt sre e sra e re e nreas 89
Targeted instructional and assesSMeNt Strategies.........cocvvererererenereeeeieienen 90
CHAPTER 5: DISCUSSION ......ooiiii ettt 91
100 101 o] o USSR 91
Discussion of the FINAINGS .......ccviiiiiiic e 92



L0 0] 1] 1 | 92

PrESENTALION. ... et 98
LLBAIMING .ttt b et 103
CONCIUSION ...t 108
IMplications fOr PractiCe..........covveveiieiie i 109
Implications for furher research ...........cccoveve e, 110
LIMIEBEIONS. ...t 111
REFERENGES ...ttt ettt ne e 112
APPENDICES ...t 122
APPENDIX A: Paragraphs from the MEB textbooks ..........ccccoooeviiiiiiiiiiicnn, 122
APPENDIX B: Paragraphs from the IBDP textbooK............cccooevveveiieiieiiiiennn, 128
APPENDIX C: Paragraphs from the IGCSE textbooK ............cccccovveviiiieieeiiienen, 131

APPENDIX D: Readability levels and readability results of the six selected

BEXEDOOKS ...t 132

APPENDIX E: INtErVIEW QUESTIONS ..ottt 134



Table

10

11

12

13

14

15

16

17

18

19

20

21

22

LIST OF TABLES

Page
Textbooks analyzed in this StUAY .........ccooviiiiiiiii i, 27
Headings and sub-headings of criteria used in textbook analysis.................... 29
Topics in ecologyrelated units of the MEB curriculum...........ccccoovviiiiinnnenn, 42
Ecology topics in the IBDP curriculum ...........cccoooviiiiiiiiiiceeeeees 42
Ecology topics in the IGCSE CUrTiCUIUM ........oociiiiiiiiieeeee e 43
MEB objectives of eCOlOgY tOPICS ......cceiveiiiiiiiisiriee e 45
IBDP 0bjectives fOr TOPIC 5 ..c.oiuiiiiieieieiese e 46
IBDP objectives fOor Option G .......ccccoiiiiiiieieseeses e 46
IGCSE 0Dbjectives for SECTION 4 ......cooiiiiieeee e 47
Amount of time for ecology topics in MEB curriculum, per grade.................. 51
Amount of time for ecology topics in IBDP curriculum, Topic5.........cccee.e.. 51
Amount of time for ecology topics in IBDP curriculum, Option G.................. 52
Latin names in the selected textboOoKS..........ccooveriiiiiiieieie e, 53
Numbers of life connections in the MEB, IBDP and IGCSE textbooks........... 56
Some features for access to content of the MEB, IBDP and IGCSE textbooks 60

Weight of the ecology topics in the six biology textbooks...........c.cccceverveenenn. 64
Visual structure of the SiX teXtDOOKS...........ccoereiiiieiei e 65
Boxes of the MEB teXtDOOKS .........ccccoviiiiiiiiiiiisieiceee s 65
Boxes of the IBDP teXtDOOK .........c.ccvciieiiiiiiiiiiiiieccee s 66
Order of ecology-related units in MEB textbook by sub-heading.................... 66
Order of Topic 5 in IBDP textbook by sub-heading............ccccooevviiiiiiennen, 67
Order of Option G in IBDP textbook by sub-heading .........c.ccccccvevviiieiiennnne, 67

Xi



23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Order of ecology topics in IGCSE textbook by sub-heading...........c..ccccovennenne. 68

Classified visuals of the Six teXthOOKS ...........cccvvviviiiiiiiic s 70
Comparison of big ideas of the textbooKS..........ccccoevviiiiicicecc e 74
Number of analogies of SiX teXtDOOKS...........cccccveveiiiiiieii e 77
Lists of activities that are offered in the MEB textbooks ..............cccocviinnn. 78
Teachers’ opinions regarding level of treatment............ccccocvvviiiiiiiieiiiee e 83
Teachers’ opinions regarding accuracy of content..........cccocevvvivveiiieeninensineens 84
Teachers’ opinions regarding currentness of content...........cccovevvevvivveniineeiinnnns 85
Teachers’ opinions regarding authenticity of content............c.ccevvviiieineninnnne 85
Teachers’ opinions regarding logical organization............c.cceevereeiieesneninenne 86
Teachers’ opinions regarding readability of instructional materials................. 87
Teachers’ opinions regarding ease of materials Use..........cccovrvveriiiiienieninnnne 88
Teachers’ opinions regarding pacing of content.............ccceeveerieeieniiesiesinenne 88
Teachers’ opinions regarding motivational Strate€gies..........ccevververieerneninenne 89
Teachers’ opinions regarding teaching a few “big ideas”............cccovvvvivennennn. 89
Teachers’ opinions regarding explicit INStrUCION.........cevveiiiiiiiiiiiiiic e 89
Teachers’ opinions regarding guidance and SUPPOTT.........cccvvviiiiiiriiineiiene 90
Teachers’ opinions regarding targeted instructional and assessment strategies 90

Xii



LIST OF FIGURES
Figure Page

1 (a) Disproportion problem in grade 10 MEB textbook (b) Better representation

of organisms in the IGCSE texXtbook ...........ccccevveiiiiiiiiie e, 54
2  MEB textbook grade 11 table of contents..........cccccevvveveeie i v, 61
3 Color code of questions for the IGCSE textbook ..........ccccceveviveiviiciicircen, 62
4 Examples of boxes from grade 11 MEB textbooK...........cccccoevviiiiiiiiciicennn, 62
5 Information boxes of the IBDP textho0oK ............ccoviiiiiiiinincniieec e 63
6 Examples of chunking from the IGCSE textbooK.............ccccocvvviviiiiiiciiiienn, 64
7 MEB objectives according to Bloom’s Taxonomy levels...........cccoccooiveiiinnee 80
8 IBDP objectives according to Bloom’s Taxonomy levelS..........ccooovvrviivnienne 80
9 IGCSE objectives according to Bloom’s Taxonomy levels...........c.cccooeiininnnn. 81
10 Types of questions in all teXthOOKS...........cccciveiiiii i, 82

Xiii



CHAPTER 1: INTRODUCTION

Introduction

Textbooks have a large effect on teaching and instruction in the classroom. Teachers
use textbooks as a main source of instruction at all levels of education. Content,
presentation, and the learning provided to students by textbooks are important for
teachers for the effective delivery of the curriculum. Research studies related to
textbook analysis have an importance for educators and teachers in determining the
quality of textbooks. In particular, ecology topics are important for teachers in
making students aware of environmental issues. Therefore, a study on textbook
analysis, particularly regarding ecology topics, will provide useful information for

biology teachers.

In this study, the Ministry of National Education (MEB) biology textbooks for grades
9, 10, 11 and 12 were analyzed and compared with one of the International
Baccalaureate Diploma Programme (IBDP) biology textbooks and one of the
International General Certificate of Secondary Education (IGCSE) biology

textbooks.

Background

Textbooks play a large role in biology teaching, and the quality of textbooks affect
the delivery of the curriculum. Therefore, textbook analysis studies have started to
play an important role in education. There are a number of textbook analysis studies

in mathematics, chemistry, physics and biology (Gokdere & Keles, 2004). More



specifically, in the area of biology, many analysis studies have been conducted on
textbooks. For example, primary school science textbooks were analyzed according
to general, physical, educational, visual, representational and language features
(Aycan, Kaynar, Tiirkoguz & Ari, 2002). In another study, biology units of
textbooks were analyzed according to content, visual components, language,

spelling, preparation and evaluation activities (Atici, Samanci & Ozel, 2007).

In another study, cellular respiration and photosynthesis chapters in MEB and IBDP
biology textbooks were analyzed and compared with regard to content, presentation

and learning strategies (Inang Gok, 2012).

Cobanoglu, Sahin and Karakaya (2009) focused on subject matter content, visual
materials, question types, measurement-assessment techniques, design of activity and
learning approach of 10" grade biology textbook. In addition, Ozay and Hasenekoglu
(2007) conducted a study and investigated the visual presentation of 11" grade
biology textbook. In another study, Ozay and Hasenekoglu (2006) analyzed
reproduction, growth and development topics of biology textbook in terms of

scientific content.

According to the literature, visual presentation, content and the language of
textbooks are important considerations in textbook analysis studies (Aycan, Kaynar,
Tiirkoguz & Ari, 2002; Atic1, Samanci & Ozel, 2007; Inang Gk, 2012; Cobanoglu,

Sahin & Karakaya, 2009; Ozay & Hasenekoglu; 2007; Ozay & Hasenekoglu, 2006).

IBDP and IGCSE are the international educational programs that are implemented all
around the world including Turkey (IBO, 2013; Cambridge International

Examinations (CIE), 2013). In the literature, there is no comparative study regarding



biology textbooks published by the MEB, textbooks that are used to deliver the IBDP

curriculum and the IGCSE curriculum.

Inan¢ Gok (2012) compared cellular respiration and photosynthesis chapters of

biology textbooks which are used to deliver the IBDP and the MEB curricula.

In particular, there was no comparative analysis study in the literature regarding
ecology topics of biology textbooks. This study focuses on a comparison of content,
presentation and learning of textbooks in terms of ecology units in MEB, IBDP and

IGCSE curricula.

Problem

In Turkey, textbooks determine teaching and instruction in the classrooms, and
teachers use textbooks as a main source of instruction. Qualified textbooks support
effective teaching of biology topics. Therefore teaching objectives, design of the
textbook, visual aids, content and learning provided for students are particularly
important for teachers to deliver the curriculum. Many biology and science textbook
analysis studies have been conducted in Turkey (Aycan, Kaynar, Tirkoguz & Art,
2002; Atici, Samanci & Ozel, 2007; Yapici, Coskun & Akbayin, 2009; Cobanoglu,
Sahin & Karakaya, 2009). However, textbook comparison studies are not widely
available in the literature. Moreover, some studies have shown that textbooks may
cause some misconceptions; instruction from textbook can be insufficient in terms of
scientific content and visual aids can be inappropriate for content (Ozay and
Hasenekoglu, 2007; Ozay and Heseneklioglu, 2006; Kavsut, 2010). Biology
textbook analysis studies have a great importance for biology teachers. Therefore,

there is a need to investigate textbooks or at least units of textbooks to discover



content, presentation, and learning opportunities provided by the textbooks. The
problem here is to analyze and compare ecology-related units in different textbooks
that are used in the delivery of MEB, IBDP and IGCSE curricula. In addition,
obtaining the views of biology teachers regarding ecology units of textbooks is a

central part of the problem of this study.

Purpose

The aim of this study is to analyze and to compare ecology topics in terms of content,
presentation and learning within the textbooks that deliver MEB, IBDP and IGCSE
curricula. This study is planned as a qualitative research study. Content analysis
method is used to analyze the textbooks. As a result of the analysis, similarities and
differences of the textbooks are defined. This information will help biology teachers
regarding the effective teaching of ecology topics. To provide supportive evidence
biology teachers’ views about textbooks are presented through face-to-face
interviews and Skype-facilitated interviews. Opinions of teachers are the second part

of this study.

Research questions

This study addresses the following research questions:

Main research questions:

1) Which biology textbook has the best coverage of ecology units within MEB,
IBDP and IGCSE curricula, when evaluated according to FLDOE evaluation

criteria?



Sub-questions:

o How do biology textbooks cover ecology-related topics in MEB, IBDP and
IGCSE in terms of content (alignment with curriculum requirements, level of
treatment, expertise for content development, accuracy of content, currentness of
content, authenticity of content, multicultural representation, humanity and
compassion)?

o How do biology textbooks cover ecology-related topics in MEB, IBDP and
IGCSE in terms of presentation (comprehensiveness of student and teacher
resources, alignment of instructional components, organization of instructional
materials, logical organization, readability of instructional materials, pacing of
content, and ease of materials use)?

o How do biology textbooks cover ecology-related topics in MEB and IBDP in
terms of learning (motivational strategies, teaching a few “Big Ideas”, explicit
instruction, guidance and support, active participation of students, targeted
instructional assessment strategies, instructional strategies and assessment
techniques)?

2) What are the opinions of biology teachers who use MEB, IBDP and IGCSE
textbooks as a source of instructional material about content, presentation and

learning of these textbooks?

Significance

It is common to use textbooks in biology teaching. Biology textbook analysis studies
are often found in national published research literature (Cobanoglu, Sahin &
Karakaya, 2009). This study is significant for two reasons. Firstly, textbook studies

have a specific importance since textbooks are used as the main source of instruction
5



at all levels of education. This study shows the differences and similarities based on
an analysis of ecology topics of the textbooks. Moreover, information obtained from
textbook analysis helps biology teachers with the effective teaching of ecology
topics. Secondly, at the schools that implement both MEB and IBDP curricula and
MEB and IGCSE curricula, biology teachers follow two different textbooks.
Therefore, collecting data and evidence on the opinions of biology teachers may help
for better handling of biology teaching at IB high schools and high schools in Turkey
where the IGCSE curriculum is delivered. Teachers’ opinions were collected through
interviews. During interviews, the answers of interviewees were noted down with
their permission. This study also provides useful information for professionals in

biology education.

Definition of key terms

Readability of textbook: According to Atesman (1997), the readability is about
whether a text is easy or difficult for the reader to understand. This definition focuses
on relationship between readers and texts. Readability is about the difficulties of

texts and appropriateness of texts to readers’ age (Giliyer, Temur & Solmaz, 2009).

According to the evaluation criteria for instructional materials of the Florida
Department of Education (FLDOE) (2008), readability of instructional materials
depends on (a) language style, (b) typographical presentation features, and (c) visual

features.

Motivational Strategies: According to the instructional materials evaluation criteria

by FLDOE (2008), textbooks as an instructional material must include positive



b

expectations, feedback and appearance. These features provide stability for students

motivation.

Explicit Instructions: According to the evaluation criteria for instructional materials
of the FLDOE (2008), instructional materials must contain clear statements of
information and outcomes. Therefore, clarity of explanations, and exclusion of

ambiguity creates explicit instructions.

Life connection: Instructional materials should include real-life situations to make

the content meaningful (FLDOE, 2008).

International Baccalaureate Diploma Programme (IBDP): International
Baccalaureate is non-profit educational foundation which was founded in 1968.
IBDP is an educational programme for students ages 16 thru19 which prepares

students for success at university and life (IBO, 2013).

International General Certificate of Secondary Education (IGCSE): IGCSE is the
most popular international curriculum for students aged 14 thru 16. IGCSE prepares

students for their next steps in education (CIE, 2013).



CHAPTER 2: REVIEW OF RELATED LITERATURE

Introduction

The aim of this study is to analyze and compare ecology-related units in textbooks
that are used to deliver Ministry of National Education (MEB), International
Baccalaureate Diploma Programme (IBDP) and International General Certificate of

Secondary Education (IGCSE) curricula.

In this chapter, the importance and characteristics of textbooks will be explained by
reference to the literature and textbook analysis studies will be discussed. Moreover,
the coverage of ecology units in the literature, with regard to the MEB, the IBDP and

the IGCSE curricula will be discussed.

The features and analysis of textbooks

Importance of textbooks

Yarger and Mintz (1980) indicated that students involved in learning activities spent
80% to 90% of their time in a typical school day interacting with instructional

materials.

Textbooks are important sources that help students to receive related information
about the topics stated in the curriculum. Moreover, textbooks are useful and
economic source that they provide an opportunity for students to study and review as
needed to prepare themselves for exams as well as to enhance their learning (Aycan,

Kaynar, Tiirkoguz & Ari, 2002). According to Rottensteiner (2010), textbooks serve



for planning, initiation, support and assessment. Moreover, textbooks can also be
responsible for the quality of lessons because, in many cases, they are the most used

source of information.

Textbooks are one of the essential parts of school curriculum. Textbooks are the best
and fundamental source of communication between students and the curriculum.
Teachers make use of textbooks to support their teaching and textbooks also help
teachers to teach more systematically. They are one of the most important teaching

materials used to deliver the curriculum (Aycan, Kaynar, Tiirkoguz & Ari, 2002).

According to Cemaloglu (as cited in Korkmaz, 2008) textbooks help teachers to
refresh their own knowledge as well as support teachers’ self-confidence. Textbooks
guide teachers, help them to teach more systematically and make lessons more
effective with questions, diagrams and chapters. Moreover, textbooks provide good
management of time. In addition, textbooks help students to gain lifelong skills,
inform students in different areas, and are models for students in terms of
information they serve. Textbooks improve thinking skills of students and provide
opportunity to learn individually. Moreover, textbooks help students to remember

information and direct them to further research.

Characteristics of textbooks

In biology education, textbooks are one of the most used teaching materials.

Teachers and students are strongly dependent upon textbooks in the learning process
(Baran, 2006). Effective science textbooks should provide opportunities for students
to learn and should strengthen interaction with students. In addition, they should help

students to improve their critical thinking skills and problem solving skills. Science



is about nature and is strongly related with life, so science textbooks should direct
students to observation rather than serving written information (Aycan, Kaynar,

Tiirkoguz & Ari, 2002).

According to Florida Department of Education (FLDOE) (2008, p. 11), teaching

materials include some of the following features. These are stated as:

instructional goals with adaptability to course requirements

accurate, relevant, and relatively up-to-date information

well-organized, coherent, and unified flow of information

appropriate reading level and vocabulary

effective layout, visual presentation, and physical features

absence of stereotypes and biases

multidisciplinary content with multiple rather than single perspectives
small concepts taught as variations on larger themes

development of insight and thinking skills rather than just memorization
of isolated or unrelated facts

real-world applications of informational skills
e inclusion of supplemental and reference materials for teaching

According to Kaptan (as cited in Unsal & Giines, 2002) one major aim in the
preparation of textbooks is to include learning activities along with knowledge and
skills. In addition, textbooks should lead these activities to achieve teaching
objectives. At the beginning of the unit, textbooks should attract students’ interests.
During the unit, textbooks should provide opportunities for students to achieve
objectives and, at the end of the unit; textbooks should enhance learning with

observations, experiments as well as further research activities.

MEB (2012a) indicate that textbooks should be prepared as a suitable form to
scientific literacy. Moreover, textbooks should be age appropriate and at the
knowledge level of targeted students. Textbooks should contain appropriate visual

materials to social community and should not contain any scientific errors.
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Textbook analysis studies

In recent years, in the area of education, textbook investigation studies have started
to play an important role. There are many research studies in the area of
mathematics, chemistry and physics and as result of these studies evaluation criteria

were established (Gokdere & Keles, 2004).

Aycan, Kaynar, Tiirkoguz and Art (2002) investigated elementary school science
textbooks. Sixth, 7" and 8" grade science textbooks were analyzed according to
general, physical, educational, visual, representational, language features and
experiments of textbooks. At the end of this study, researchers identified mistakes in
the textbook. Researchers aimed to improve success in science education by

encouraging well-written textbooks.

In another research study Atici, Samanci and Ozel (2007) analyzed biology units of
6", 7" and 8" grades science textbooks prepared by the MEB in terms of content,
visual components, language and preparation and evaluation activities. In this study,
136 pre-service teachers analyzed the biology units of different textbooks and 32 in-
service teachers answered a questionnaire prepared by the investigators. As a result,
researchers stated that both pre-service teachers and in-service teachers were not
satisfied with the assessment strategies and scientific content of the textbooks. On the
other hand, the textbooks were effective for appropriateness of language and
sentence structure. Moreover, the textbooks directed students to research and

provided for the active participation of students.

Yapici, Coskun and Akbayin (2009) analyzed the 10™ grade biology textbook

prepared by the MEB, published in 2006, for scientific content, visual presentation,
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deficiency of information, language and readability method. The data were collected
from the Field Textbook Review course reports of students. At the end of the study,
researchers concluded that this textbook was generally adequate but some problems

were found in concepts and visuals.

Cobanoglu, Sahin and Karakaya (2009) conducted another textbook analysis study.
They analyzed 10" grade biology textbooks prepared by the MEB. This research was
based on qualitative research techniques and was divided into two stages. The first
stage of the study was a document analysis of the 10" grade biology textbook. In this
stage, researchers focused on subject matter content, visual materials, question types,
measurement-assessment techniques, design of activities, and the learning approach.
Moreover, the researchers examined textbooks using the criteria that were prepared
by the National Research Council (NRC) and included an evaluation part. In the
second stage of this research, pre-service teachers’ opinions about learning approach
of textbook were obtained. The researchers explained why this study was conducted
and showed that textbooks are a major component of effective biology education.
They also stated that teachers use textbooks as essential sources of information and
assigning homework. The results of this study showed, however, the textbook, which
is for 10™ grade, was not suitable for international standards of science education.
Questioning techniques were weak and there were some misconceptions. Visual

materials did not serve the main aim of the subject.

Ozay and Hasenekoglu (2007) conducted another study. They aimed to investigate
visual presentations and to locate disharmonies regarding 11™ grade biology
textbooks accepted by the MEB. They also focused on pictures, diagrams,
illustrations, and graphs which were in the 11" grade biology textbook and showed
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the misconceptions. This research was based on two criteria. The first criterion was
the coherence between visual materials and the second criterion was logical order of
the illustrations. The researchers used a descriptive qualitative research method.
Ozay and Hasenekoglu explained that, in Turkey, biology teachers use textbooks as a
main source of teaching. Visual materials should be in the order of concrete to
abstract, simple to complex and easy to hard. They also indicated that visual
materials provided effective learning and helped students to understand concepts
easier, especially in the area of biology. Lastly they showed that science textbooks
included irrelevant pictures, diagrams, complex illustrations, and experiments which
were impossible to perform. They concluded that in the textbooks which were
investigated in this study, there were disharmonies between the orders of visual
material and the visual material was not enough to explain the concepts. They
suggested that, in high school for sufficient learning, diagrams and graphs have a
significant role. Therefore, visual materials should be appropriate to the students’

psychological level.

Ozay and Hasenekoglu (2006) examined whether the chapters of “reproduction,

maturation and growth” in two 11"

grade biology textbooks that were accepted by
the Ministry of National Education-Board of Education (MEB-Talim Terbiye
Kurulu). The authors aimed to discuss if the textbooks were sufficient in terms of
scientific content or not. They used qualitative research methods and a survey
instrument. They chose two 11" grade high school biology textbooks. In these
textbooks, there were two types of mistakes: information and explanation. Textbooks

included scientific mistakes and these caused some misconceptions. They also

indicated that there were explanation errors and wrong information in both textbooks
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within the chapters of “Reproduction; Maturation and Growth . The two textbooks
were not sufficient in terms of scientific content. They summarized by giving the
reasons why these textbooks were insufficient and making recommendations for

future textbooks.

Unsal and Giines (2002) investigated the physics unit of 4™ grade elementary school
science textbooks prepared by the MEB. Textbooks were investigated in terms of
physics contents, educational conception, visual presentation, and language and
expression method. They discovered that the textbooks contained errors in terms of
visual presentation, educational conception and language. At the end of the study,

researchers suggested solutions.

Korkmaz (2006) investigated 9™ grade history textbooks and evaluated students’ and
teachers ‘opinions. The researcher used a survey to collect data from students and
teachers. At the end of the study, the findings showed deficiencies in the textbooks

and suggested solutions.

Saglam (2012) conducted another textbook analysis study. This researcher analyzed
quadratic chapters of mathematics textbooks from Turkey, Singapore and the IBDP.
This researcher focused on content, organization and presentation style of textbooks
using a content analysis as the method of this study. She found that the Turkish
textbook covered more outcomes for quadratics than among other textbooks. While
the Turkish textbook reflected mathematical concepts in inductive way from
quadratic equations to functions, other textbooks reflected mathematical concepts in
deductive way from quadratic functions to equations. Moreover, the Turkish

textbook was richer than the other textbooks in terms of student-centered activities.
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Inan¢ Gok (2012) is another researcher who conducted a textbook analysis study.
She analyzed cellular respiration and photosynthesis chapters of biology textbooks
from the MEB and the IBDP. The content analysis study depended on the
perspectives of content, presentation and learning strategies of textbooks. Moreover,
biology teachers’ opinions were included as support evidence to the findings. Inang
Gok found that the MEB textbook covers more topics in detail. While the MEB
textbook was richer in terms of student-centered activities, the IBDP textbook was
richer in terms of technology. Moreover, neither the MEB textbook nor the IBDP

textbook focused on higher order cognitive levels in assessment.

Ghazi, Ali, Shahzada, Khan and Nawaz (2011) in Pakistan analyzed 9" grade
biology textbooks to understand the views of students and teachers regarding the
diagrams and suitability of the content with its difficulty level. An open-ended
questionnaire was prepared by the researchers to conduct this study. At the end of the
study, they recommended that each chapter of the textbook relate to previous
knowledge of students. Also the subject matter must be free from errors and should

be appropriate for the intended age level.
The coverage of ecology units in biology curricula
The importance of ecology

Erol and Gezer (2006) stated that developments in science and technology have
badly affected the interaction of human beings and nature. As a result, ecological
balance has been altered. The extinction of species, desertification, starvation,

poverty, radioactive pollution, and acid rain have become the problems of humanity
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and human beings have rallied to seek solutions. They suggested that environmental

education plays a large role in solving environmental problems.

Education is one of the most effective ways to make people aware of the importance
of environmental protection. The protection of the environment becomes possible if
those who badly affect the environment are educated. If society is not educated
regarding the environment people will continue consuming living organisms and
causing air and water pollution. People often think that they are the owners of the

planet and are not aware of future generations (Arslan, 1997).

Magnus, Martinez, and Pedauye (1997) indicated that the goal of environmental
education is to identify environmental problems and find solutions and finally, to

create environmental behavior.

In Turkey, the aim of environmental education is to train students to become
individuals who are aware of the environment. This is possible only if ecological
topics in the biology curriculum are taught in an understandable and clear way. The
ecology topics in the biology curriculum are important to teach interactions between

living organisms and their environment (Atik, 2008).

Effective environmental education should help to train individuals to be aware of
environmental problems and their responsibilities to solve these problems. Around
the world increasing human population and development with science and
technology has rapidly increased human needs. Humans have consumed natural
resources in an increasing manner and have used technology in an uncontrolled way

to satisfy their needs (Atik, 2008).
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The context of ecology unit in MEB, IBDP and IGCSE curricula

Ministry of National Education and biology

The general aim of the Turkish education system is to provide development in social,
cultural, and economic life and to increase happiness and welfare in Turkish society

(MEB, 2002).

In 2012, MEB changed the related law of education by increasing compulsory
education to 12 years from eight. Compulsory education is comprised of primary
school (1, 2, 3, 4 grades), middle school (5, 6, 7, 8 grades) and secondary years (9,

10, 11, 12 grades) (MEB, 2012b).

Teaching biology starts with science lessons in year 4. Before that students learn life
science which is basic terminology for biology. Then, it continues with middle

school. Ecology unit formally begins to be taught at secondary years.

Ecology related units in MEB textbooks are delivered in four grades.

Grade 9 textbooks deliver the topics below:
1. Environmental Issues

2. Atatiirk’s opinions about nature and environment

The Ecology of Ecosystems unit in grade 10 covers the topics below:

1. The structure of ecosystem
2. The energy flow and cycles of matter
3. The importance of ecosystem
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The Ecology of Community and Population unit in grade 11 covers the topics
below:

1. The ecology of community
2. The ecology of population

3. Biomes

In grade 12 the topics are:

1. The importance of sustainability of matter and food sources
2. Conservation of biodiversity
3. Rehabilitation of environment and environmental awareness (MEB,

2011a, 2011b, 2011c, 2011d)

It should be noted that a new biology curriculum was developed while this study was
in progress. As a result of this change, how the topics in ecology unit are distributed
at different years of secondary school was not possible to consider as this study was
almost at the final stage. According to new curriculum, ecology topics again spread

from 9" grade to 12™ except 11™ grade. Ninth grade covers Current Environmental

Issues, while 10" grade covers Ecosystem Ecology and Biomes. Grade 12 covers

Community and Population ecology topics (MEB, 2013).

International Baccalaureate Diploma Programme and biology

International Baccalaureate (IB) is an educational foundation founded in 1968.
According to International Baccalaureate Organization (IBO), its program provides
development for students’ intellectual, personal, emotional, and social skills. These
skills help students to live, work, and learn in a rapidly globalizing World. The IB
offers three programs for students aged 3 to 19. These are the Primary Years

Programme (PYP), the Middle Years Programme (MYP) and the Diploma
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programme (IBDP). PYP, for pupils aged 3 to 12, focuses on the development of the
whole child in the classroom and in the world outside. MYP, for students aged 11 to
16, provides a framework of academic challenge and life skills through embracing
and transcending traditional school subjects. The Diploma programme (IBDP) is
designed for students aged 16 to 19 and is a demanding two-year curriculum that
meets the needs of highly motivated students and leads to a qualification that is

recognized by leading universities around the world ( IBO, 2013 a).

Turkey is a member of the International Baccalaureate Africa Europe and Middle

East (IBAEM) regional office which aims to improve education in both private and
state schools. In 1994, one Turkish school was authorized by the IBO to become an
IB world school. This date was the beginning for IB schools in Turkey. In 1996 the
Turkish Ministry of National Education accepted the Uluslaras1 Bakalorya Diploma

Programi1 (UBDP) (Halicioglu, 2008).

In 2013, 42 schools offer one or more of three IB programmes in Turkey. Fourteen
schools offer the PYP, seven schools offer the MYP and 30 schools offer the DP

(IBO, 2013D).

In Turkey, particularly within private schools, one or more IB programmes are
offered. Besides this situation, the MEB looked for the possibility of state school
offering IB and in 2007 Prof. Dr. Miimtaz Turhan Social Sciences High School in
Istanbul became an IB world school (Halicioglu, 2008; Prof. Dr. Miimtaz Turhan

Social Sciences High School, 2007).

The common aim of 1B programmes is to educate people as internationally minded

individuals who recognize their humanity. They are expected to have responsibility
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toward protecting the planet and trying to create a better and peaceful world. The IB
learner profile strives to obtain the following characteristics: “inquirers,
knowledgeable, thinkers, communicators, principled, open-minded, caring, risk-

takers, balanced, and reflective” (IBO, 2007, p.5).

The extended essays, Theory of knowledge (TOK), and Creativity, Action, Service
(CAS) are core components of the IBDP curriculum. An extended essay is required
to engage students in an independent research for one of the DP subjects. The TOK
requires critical thinking and aims to deepen students’ understanding of knowledge.
CAS is an involvement of students in activities parallel to their academic life, while
action is about physical activities for a healthy life, and service is about learning

within the community (IBO, 2013a).

Assessment consists of written examinations which are administered at the end of the
programme. Assessment is criterion-related and marks range from 1 to 7. The
diploma requirement is at least 24 points. TOK, and the extended essay points are
part of the requirement. Moreover, CAS participation from students should be

satisfactory (IBO, 2013a).

Biology is one of the Group 4: Experimental Sciences subjects. Biology may be
studied at higher level and standard level. A compulsory project provides an
opportunity for students to explore scientific solutions to global questions (IBO,

2013a).

According to the biology guide of IBDP (2007), the Group 4 assessment consists of
external and internal components. External assessment is moderated by IBO and

internal assessment is the responsibility of teachers. External assessment includes
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three written papers. Paper 1 (20% for Standart Level (SL) and Higher Level (HL)) is
made up of 40 multiple-choice questions. Paper 2 (32% for SL and 36% for HL) has
two sections: section A and section B. Section A consists of one data-based question
and short answers. Section B consists of two extended-response questions. Paper 3
(24% for SL and 20% for HL) contains several short answer questions and one
extended-response question. Internal assessment is flexible for teacher so that they
can choose their practical investigations. The requirement for Group 4 projects
(24%) is 10 hours for both SL and HL students. The HL students are expected to
spend 60 hours on practical activities and SL students are expected to spend 40 hours

on practical activities.

The International Baccalaureate curriculum gives Topic 5, Ecology and Evolution as

a core topic. In addition, in the option G gives Ecology and Conservation as a topic.

Topic 5: Ecology and Evolution covers sub-topics as stated below:

5.1 Communities and ecosystems
5.2 The greenhouse effect

5.3 Populations

Option G: Ecology and Conservation covers sub-topics that stated below:

G1 Community ecology

G2 Ecosystems and biomes

G3 Impacts of humans on ecosystems

G4 Conservation of biodiversity (IBO, 2007)
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International General Certificate of Secondary Education and Biology

Cambridge International Examinations (CIE) provide international education
programmes for students who are 5-19 years old. The mission of the Cambridge
International Examinations is delivering world-class international education with the

help of curricula, assessment, and services (CIE, 2013).

Cambridge IGCSE is an international curriculum for students who are 14-16 years

old. IGCSE prepares students for their next steps in education (CIE, 2013).

Cambridge educated students who take the IGCSE are expected to be “confident,

responsible, innovative and engaged individuals in society” (CIE, 2011, p.5).

Assessments are written, oral, and practical and coursework options for learners

(CIE, 2011).

Biology is one of the IGCSE science subjects. Moreover, students learn the bad and
good effects of science on the environment, individuals, and communities (CIE,

2011).

Grades ranges from A to G. Students are expected to enter three papers. Paper 1
(30%) is compulsory for all students and consists of multiple-choice questions.
Students can take either Paper 2 (50%) or Paper 3 (50%). Moreover, students can
take either Paper 4 (20%) or Paper 5 (20%) or Paper 6 (20%). Paper 2 is a core
theory paper, Paper 3 is extended theory paper, Paper 4 is coursework, Paper 5 is a

practical test and Paper 6 is an alternative to the practical paper (CIE, 2012).

IGCSE delivers the topics that stated below:

1. Energy flow
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Food chains and food webs
Nutrient cycles

Population size

o~ w N

Human influences on the ecosystem

Conclusion

Biology teachers use textbooks as fundamental resources of teaching. Moreover,
textbooks are useful for students to use in learning and preparing their homework.
Therefore, an analysis of textbooks is important because it can demonstrate which
textbooks are better for biology teaching. In addition, textbook analysis studies can

provide suggestions for textbook writers.

Textbook evaluation and investigation studies are available but there is no
comparison study in terms of ecology units. This review shows that there is a need
for textbook analysis and comparison studies in terms of ecology units among MEB,

IBDP and IGCSE curricula.
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CHAPTER 3: METHOD

Introduction

The aim of this study is to analyze and compare the ecology topics of textbooks that
deliver MEB, IBDP and IGCSE curricula with regard to content, presentation and

learning. This study was conducted to address the following research questions:

1) Which biology textbook has the best coverage of ecology units within MEB,
IBDP and IGCSE curricula, when evaluated according to FLDOE evaluation

criteria?
Sub-questions:

e How do biology textbooks cover ecology-related topics in MEB, IBDP and
IGCSE in terms of content (alignment with curriculum requirements, level of
treatment, expertise for content development, accuracy of content,
currentness of content, authenticity of content, multicultural representation,

humanity and compassion)?

e How do biology textbooks cover ecology-related topics in MEB and IBDP in
terms of presentation (comprehensiveness of student and teacher resources,
alignment of instructional components, organization of instructional
materials, logical organization, readability of instructional materials, pacing

of content, ease of materials use)?

e How do biology textbooks cover ecology-related topics in MEB and IBDP in

terms of learning (motivational strategies, teaching a few “Big Ideas”,
24



explicit instruction, guidance and support, active participation of students,
targeted instructional assessment strategies, instructional strategies and

assessment techniques)?

2) What are the opinions of biology teachers who use MEB, IBDP and IGCSE
textbooks as a source of instructional material about content, presentation and

learning of these textbooks?

This chapter describes the strategy of analysis of the MEB, the IBDP and the IGCSE
biology textbooks with regard to content, presentation, and learning. In addition,
research design, context, instrumentation, method of data collection and analysis is

described.

Research design

This research study is designed as a qualitative study using content analysis and
interview as the research methods. The opinions of biology teachers were also taken
by semi- structured interview technique to provide a multi-dimensional perspective.
The purpose of using more than one source to collect data was to provide supportive

evidence for triangulation (Olsen, 2004; Guion, Diehl & McDonald, 2012).

According to Colorado State University (2012), content analysis is used as a research
tool to present the words or concepts within texts which are normally defined as
books and book chapters, discussions, essays, articles, newspaper headlines,
speeches, historical documents, advertising, theater, informal conversation and

interviews.
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This study consists of content analysis in two stages. In the first stage, 9", 10", 11,
12" grade MEB biology textbooks, one IBDP textbook and one IGCSE textbook
were analyzed and compared in terms of ecology topics, utilizing criteria prepared by
the FLDOE (2008). These criteria consist of three main perspectives: content,

presentation, and learning.

In the second stage of this study, semi-structured interviews were conducted with
biology teachers who were teaching MEB, IBDP, and IGCSE biology in three
private high schools. The interviews were designed to obtain their opinions about
content, presentation, and learning perspectives of the textbooks. Interviews were
conducted face-to-face or with the assistance of Skype. Each interview lasted
between 25 to 30 minutes. The second stage of study was conducted to support first

stage by increasing validity of data (Guion, 2002).

In the semi-structured interviews, questions were prepared beforehand with the
interviews being conversational. In this way, the interviewer can arrange the order of
questions or ask them in other words. The interviewer can also explain questions and
can skip redundant questions. Interviewees can talk freely and give information in

detail (West Lothian Council Psychological Services, 2013).

This study was mainly designed as a qualitative study. However, quantitative results
were used to support qualitative results. Numbers of pages, analogies, life

connections, box types were given as quantitative results.

Context

The six ecology-related units were analyzed in the textbooks presented in Table 1.
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Table 1

Textbooks analyzed in this study

MEB
MEB
MEB
MEB
IBDP

IGCSE

Akkaya S., E., Sagdic, D., Albayrak, O., Oztiirk, E., & Cavak, S.,

(2011). Ortadgretim Biyoloji 9. (pp.204-248). Ankara: MEB Yayinlari.

Akkaya S., E., Sagdic, D., Albayrak, O., Oztiirk, E., Cavak, S., & Ilhan, F. (2011). Ortadgretim
Biyoloji 10. (pp.196-241). Ankara: MEB Yayinlari.

Sagdig, D., Albayrak, O., Oztiirk, E., & Cavak, S., (2011). Ortadgretim Biyoloji 11. (pp.200-252).
Ankara: MEB Yayinlari.

Committee. (2011). Ortadgretim Biyoloji 12. (pp.214-239). Ankara: MEB Yayinlari.

Damon, A., McGonegal, R., Tosto, P., & Ward, W. (2007). Heinemann Baccalaureate: Biology
Higher Level for the IB Diploma. (pp. 112-132, 552-600). Essex, UK: Pearson Education
Limited.

Pickering R. (2006). Complete Biology for IGCSE. (pp.248-278). Oxford, UK: Oxford University
Press.

The MEB textbooks are the main instructional material used to deliver the MEB

curriculum in Turkey (Table 1). IBDP and IGCSE textbooks were selected among

other possible textbooks. The IBDP and IGCSE textbooks selected for this study are

seen as the most common textbooks that are used in Turkish schools. This researcher

conducted teaching practice in IB school and observed teachers to determine which

IBDP textbook was used in classrooms. Since two schools in Turkey which deliver

IGCSE curriculum use the selected textbook, the IGCSE textbook was selected for

analysis.

In this study, ecology-related units were selected for analysis and comparison. The

reason for selecting ecology as a topic was that environmental issues have become

important in today’s world. According to Atik (2008), environmental awareness is

only possible if ecology topics are taught completely and correctly. To teach the

relationships between events which happen in nature between living organisms and

their environment, ecology topics in the high school biology curriculum have an

important role.
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Instrumentation

There are several types of evaluation criteria (FLDOE, 2008; Board of Education,
2012; The American Association for the Advancement of Science, 2005). However,
priorities for evaluating instructional materials prepared by the FLDOE (2008) were
selected for use. This material summarizes evaluation criteria of instructional
materials published since 1999. At the FLDOE, educators and evaluation specialists
identified the following major priorities for the evaluation of instructional materials:

content, presentation, and learning.

For the first stage of this content analysis, the ecology topics of each of the textbooks

were analyzed according to FLDOE (2008).

For the second stage of the content analysis, open-ended interview questions were
prepared according to FLDOE criteria and used (Appendix E). The interviews were
conducted with six biology teachers from three high schools. Interviews were

conducted in Turkish and notes were taken during the interview.

Method of data collection and analysis

The ecology units of six textbooks were analyzed in terms of content, presentation
and learning perspectives with an instrument developed by Florida Department of

Education (FLDOE, 2008) for textbook analysis purposes.

Two other reviewers (Master’s students in the field of curriculum and instruction)
helped this researcher to analyze some perspectives of the listed criteria. If the results

of analysis for any part of the criteria were similar, they were accepted as correct
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classification. If there were no agreement among reviewers, the results were

discussed again until agreement was reached.

Microsoft Word was used to construct tables and Microsoft Excel was used to draw
graphs. A calculator was used to calculate percentages. Websites were helpful to

calculate readability (Edit Central, 2012; Fatih University, 2012).

The framework for the textbook analysis used is presented in Table 2.

Table 2
Headings and sub-headings of criteria used in textbook analysis
Content Presentation Learning
e  Alignment with e  Comprehensiveness of student e  Motivational strategies
curriculum and teacher resources e  Teaching a few “Big
requirements e  Alignment of instructional Ideas”
e  Level of treatment components e  Explicit instruction
e  Expertise for content e  Organization of instructional e  Guidance and support
development materials e Active participation of
e  Accuracy of content e  Logical organization students
e  Currentness of content e Readability of instructional e  Targeted instructional
e  Authenticity of content materials assessment strategies
e  Multicultural e Pacing of content e Instructional strategies
representation e  Ease of materials use and assessment
e  Humanity and techniques
compassion
Content

To analyze the ecology content six of selected textbooks, the sub-headings (given in

Table 2) were used. Explanations for each of these sub-headings were given below.

Alignment with the curriculum requirements

MEB, IBDP, and IGCSE curricula were investigated in terms of aims, objectives,
approaches, features and scope of ecology-related units and the findings were

presented in the tables (Tables 3, 4, 5).
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To understand the curriculum requirements, the objectives of ecology-related units

were presented for comparison (Tables 6, 7, 8, 9).

Level of treatment

Under this sub-heading, six selected textbooks were analyzed in terms of complexity,

objectives, students, and time for teaching.

While textbooks were being investigated, the terms given in textbooks, topics,
language style, and activities were considered. Appropriateness for students’ age and

grade level was also considered.

The amount of time allocated to the teaching of the ecology units in each curriculum

is presented in Tables 10, 11 and 12, comparing the six selected textbooks.

Expertise for content development

Firstly, the six selected textbooks were checked to analyze whether the writers’ name
of the textbooks is stated or not. Secondly, further information regarding the author
or authors is considered. Finally, other experts cited in the books were checked to

find information regarding them.

Accuracy of content

In this section, the six selected textbooks were read page by page and scientific

mistakes were detected. The findings were presented in Table 13.

Visuals were checked in terms of quality and effectiveness. Problematic visuals were

scanned and presented as examples (Figure 1).
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Currentness of content

The six selected textbooks were checked for their publication dates. The findings

were stated in later in this section. Visuals were evaluated in terms of currentness.

Authenticity of content

In this section, the six selected textbooks were read page by page to find life

connections and interdisciplinary treatment.

Life connections from each textbook were counted and the examples divided
according to the sub-headings of textbooks. Then, the results were stated as a table

(Table 14).

To find interdisciplinary treatment in textbooks, examples and visuals were

considered.

Multicultural representation

In this section, texts, visuals, and boxes were checked in terms of gender, age,

disability, national origin, and any religious concepts.

Humanity and compassion

The six selected textbooks were read to find any examples of criticism, inhumane

treatment, and sexism.

Presentation

To analyze the six selected textbooks on presentation, the sub-headings (given in
Table 2) were used. Explanations for each of these sub-headings were indicated

below.
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Comprehensiveness of student and teacher resources

In this section, firstly, six selected textbooks were checked to see whether they
provide teacher resource or not. Web-searching was conducted to locate related
teacher resources with textbooks. Teachers’ resources kit was also checked in terms

of content and, findings were presented.

Alignment of instructional components

The MEB textbook and the IBDP textbooks did not contain a link to any resources
for teachers, so only the IGCSE textbook was analyzed in this respect. Teachers'
resource kits were checked from the Internet to investigate the content of the
package. The IGCSE textbook, the IGCSE biology syllabus and the teachers’

resource kits were compared to evaluate their alignment with each other.

Organization of instructional materials

In this section, the six selected textbooks were evaluated regarding whether
objectives were presented or not. Moreover, some features which were helpful in
locating and searching for information were checked and the results were presented

in Table 15.

Additionally, the Table of Contents page of the MEB textbook was scanned and

added to the findings (Figure 2).

Visuals cues of the selected textbooks were checked page by page and the results
were stated. Example of a visual cue from the IGCSE textbook was scanned and

added (Figure 3). Boxes were presented in each textbooks were counted and the
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results were presented in Tables 18 and 19. Examples of boxes from each textbook

were scanned and added to the findings (Figures 4, 5, 6).

Visual structure of six selected textbooks was investigated and results were presented
in Table 17. Since, the MEB textbooks have online access it could be easier to state
font style. On the other hand, IBDP and IGCSE textbook do not have online access,

one page from each textbook was scanned and font types of texts were deduced.

The pages of ecology related units were counted and the percentage was calculated.

The results were presented in Table 16.

Finally, visuals of the six selected textbooks were counted and classified according to
their types. The visuals contribute readability when they serve instructional purpose.

In Table 24, the numbers of visuals were given.

Logical organization

In this section, the six selected textbooks were investigated in terms of headings and
sub-headings. The headings and sub-headings of the ecology units of each textbook

were presented in Tables 20, 21, 22 and 23.

Readability of instructional materials

The readability of the six selected textbooks was calculated according to Flesch’s
formula and Atesman’s formula. Atesman’s readability formula is an adapted version
of Flesch’s formula for Turkish texts (Ozay, 2009). The readability of the four MEB
textbook was calculated according to Atesman’s readability formula. The readability
of the IBDP and the IGCSE textbooks was calculated according to Flesch’s formula

(Appendix D).
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Three sections of 100 words are selected from the beginning, middle and end of a
text or a textbook (Temur, 2003). Three paragraphs of 100 words were therefore
selected randomly from the beginning, middle and end of each of the four textbooks
(Appendix A, B, and C). Then, readability formulas were applied. Two websites

were helpful in calculations (Edit central; Fatih University).

Visuals were classified and results were presented (Table 24).

Pacing of content

In this section, the cognitive load was considered in order to understand the pace of
the textbooks. Blocks of information and bite-size chunks are important in cognitive

load; hence textbooks were evaluated according to the presentation of information.

Ease of materials use

In this section, warranty, practicality of use, durability and cost of textbooks were
considered. The weights of covers of the textbooks were checked in terms of ease of

carrying. The costs of textbooks were obtained from the Internet.

Learning

To analyze the six selected textbooks on learning, the sub-headings (given in Table

2) were used and an explanation for each of the sub-headings was detailed below.

Motivational strategies

Language style of textbook, student activities and technology usage were considered

when checking the motivational strategies of the six textbooks.
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The six selected textbooks were read and the language style of textbook determined
regarding each textbooks. To support the findings, examples from each textbook are

given.

The types of student activities in six textbooks were noted. An example from a

student activity was stated to show how it might motivate students.

The six textbooks were also checked in terms of technology links. The links in the
IBDP textbook were reached via the Internet and the content of each website was

analyzed.

Teaching a few “Big Ideas”

Big ideas here are key concepts in ecology-related units. An article regarding key
principles of ecology and environmental education of Environmental Education and
Training Partnership (2002) was used to determine the big ideas of the ecology-
related topics. The categories were stated in Table 25 and the six selected textbooks
were investigated to determine if they included big ideas or not. The results were

given in Table 25 for comparison.

Explicit instruction

Each selected textbook was analyzed to determine if unit objectives were stated in
the textbooks or not. Then, the introductions in each textbook were investigated to
understand the clarity of the textbooks. Student activities were paid extra attention
according to whether it was possible to conduct them easily, step by step. Since

advance organizers are the part of explicit instruction, boxes are considered.
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Guidance and support

The student activities were checked in the MEB textbooks. Types of student
activities were classified and stated (such as, experiments, assignments, trips,
designs, and projects). Boxes were considered as guidance strategy of textbooks.

Related examples were given.

The way of presenting terms was investigated and the results are presented. The font

styles of terms are given.

Finally, analogies were detected. The numbers of analogies were counted and

presented in Table 26.

Active participation of students

The student activities of textbooks were taken into account in this section. The
student activities were listed according to grade. The types of activities were stated in

Table 27.

Targeted instructional assessment strategies

The objectives given per unit were classified according to Bloom’s Cognitive
Taxonomy levels. In this study, the analysis was the cognitive domain of Bloom’s
Taxonomy: knowledge, comprehension, application, analysis, synthesis and
evaluation (Bloom, 1956; Yasar University, 2010; Kégce, Aydin & Yildiz, 2009;
Clemson University, 2013). The number of objectives in each taxonomy levels was

counted (Figures 7, 8, 9).
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Instructional strategies and assessment techniques

To determine assessment techniques of textbooks the questions were investigated in
each textbook, and question types are determined. The numbers of questions were

classified according to question type and presented as a graph (Figure 10).

37



CHAPTER 4: RESULTS

Introduction

The aim of this study was to analyze and compare ecology topics in the textbooks
which cover the MEB, IBDP and IGCSE curricula with regard to content,

presentation, and learning. In this chapter, the results of this analysis were presented.

After the completion of the analyses of the six textbooks, semi-structured interviews
were conducted with biology teachers who used the MEB, the IBDP and the IGCSE

textbooks.

Content

In the content section, the analysis results of the ecology units of the six selected
textbooks were presented from eight perspectives. The perspectives used were those
of the Florida Department of Education (FLDOE): (i) alignment with curriculum
requirements, (ii) level of treatment, (iii) expertise for content development, (iv)
accuracy of content, (v) currentness of content, (vi) authenticity of content, (vii)

multicultural representation, (viii) humanity and compassion.

Alignment with curriculum requirements

The content of the ecology units of the six selected textbooks must align with
curriculum requirements. Four textbooks cover the MEB curriculum, one textbook
covers the IBDP curriculum and one textbook covers the IGCSE curriculum. Each

textbook must align with the curriculum standards.
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Below, the general information about the MEB, the IBDP, and the IGCSE curricula

is given and then the analysis results presented in depth.

MEB, IBDP and IGCSE curricula

The MEB curriculum offers a four-year program. The IBDP offers a two-year

program, and the IGCSE offers a two -year program.

The aims of the MEB biology curriculum are stated below:

Students;

Understand the nature of science

Improve their knowledge about how science contributes to culture by
learning biology

Develop knowledge, skills, attitudes and customs for better understanding
of world

Understand the importance of scientific values for individuals, society
and environment

Use biological knowledge to solve daily life problems

Use scientific method as a solution for encountered problems

Prepare themselves for biology related professions in terms of cognitive
and affective skills

Join different activities about recognition and conservation of biological
richness of Turkey (MEB, 20113, p.4).

In the IBDP, biology is one of the group 4: experimental science subjects. According

to the biology guide, biology as an experimental science should aim to accomplish

the following:

Provide opportunities for scientific study and creativity within a global
context that will stimulate and challenge students

Provide a body of knowledge, methods and techniques that characterize
science and technology

Enable students to apply and use a body of knowledge, methods and
techniques that characterize science and technology

Develop an ability to analyze, evaluate and synthesize scientific
information

Engender an awareness of the need for, and the value of, effective
collaboration and communication during scientific activities
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e Develop experimental and investigative scientific skills

e Develop and apply the students’ information and communication
technology skills in the study of science

e Raise awareness of the moral, ethical, social, economic and
environmental implications of using science and technology

e Develop an appreciation of the possibilities and limitations associated
with science and scientists

e Encourage an understanding of the relationships between scientific
disciplines and the overarching nature of the scientific method (IBO,
2007, p. 9)

The aims of the IGCSE biology syllabus are given below. In the syllabus, it is stated

that aims are not listed in order of priority and that they are the same for all students.

e to provide a worthwhile educational experience for all candidates,
through well-designed studies of experimental and practical science,
whether or not they go on to study science beyond this level

e to enable candidates to acquire sufficient understanding and
knowledge to:

v" become confident citizens in a technological world, to take or
develop an informed interest in scientific matters
v recognize the usefulness, and limitations, of scientific method
and to appreciate its applicability in other disciplines and in
everyday life
v be suitably prepared for studies beyond the IGCSE in pure
sciences, in applied sciences or in science-dependent vocational
courses
e to develop abilities and skills that:
v’ are relevant to the study and practice of biology
v' are useful in everyday life
v encourage efficient and safe practice
v’ encourage effective communication
o to develop attitudes relevant to biology such as:
concern for accuracy and precision
objectivity
integrity
enquiry
initiative
inventiveness
e to stimulate interest in, and care for, the environment
e to promote an awareness that:

v’ scientific theories and methods have developed, and continue to do
S0, as a result of the co-operative activities of groups and individuals

v the study and practice of science is subject to social, economic,
technological, ethical and cultural influences and limitations

AN N NN
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v' the applications of science may be both beneficial and detrimental to
the individual, the community and the environment

v/ science transcends national boundaries and that the language of
science, correctly and rigorously applied, is universal (CIE, 2012,

p.7)
Six features are presented in the curriculum: biological literacy, constructivist
approach to learning, spiral structure, differentiated instruction, and parallelism and

integrity with other disciplines and alternative assessment (MEB, 2011a).

The MEB biology curriculum design is based on social constructivism. Social
constructivism is an effective method in teaching since collaboration and social
interaction occur in the classrooms. According to Powell and Kalina (2009),
Vygotsky believed that social interaction is an internal part of learning. In this
theory, language development has a huge role. Assistance of teachers is another
important key concept in social constructivism. Firstly the students perform the
activities individually and see what they can do on their own then, with help from the
teacher, students learn new concepts and achieve the activity. Therefore, the MEB
biology curricula indicate that drama and project work could be used according to

student-centered pedagogy.

The 9" grade MEB textbook includes classroom discussion activities, experiments,
poster designing, newspaper writing, power point presentation, field trip and project
work. The 10™ grade MEB textbook covers activities such as model constructing,
project work, self-learning activity, self-discussion activity, and poster designing
activity. The 11" grade MEB textbook contains self-learning and group discussion
activities. The 12" grade MEB textbook covers self-discussion and project work

activities.
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The MEB biology textbooks present highly matched activities with student-centered

pedagogy and direct social constructivist approach of learning.

In the MEB biology curriculum, spiral structure is explained in that topics are spread
from 9" grade to 12" grade rather than teaching in one specific grade. Topics are
presented from simple to complex, known to unknown, concrete to abstract and in
the each grade more detail is added to the previous grade’s key concepts (MEB,

2011a).

With regard to ecology-related topics, they are presented from 9™ grade to 12™ grade.
In the MEB textbooks, separation of topics into grades aligns well with the spiral

structure feature of curriculum. Ecology-related topics are shown in Table 3.

Table 3
Topics in ecology-related units of the MEB curriculum

Grade
9 10 11 12
Environmental issues Structure of ecosystem Ecology of community Sustainability of matter
The perceptivity of Energy flow and cycles Ecology of population and food resources
Atatiirk about Nature and ~ of matter in ecosystem Biomes Conservation of
Environment Importance of ecology biodiversity

Rehabilitation of
environment and
forming environmental
awareness

While the MEB biology curriculum delivers ecology units within four years, the
IBDP covers ecology topics as SL, HL and option G in two years, the last 2 years in

high school. The IBDP ecology topics are presented in Table 4.

Table 4

Ecology topics in the IBDP curriculum

Topic 5: Ecology and evolution Option G: Ecology and conservation
5.1 Communities and ecosystems Core (SL and HL)

5.2 The greenhouse effect G1 Community ecology

5.3 Populations G2 Ecosystems and biomes

G3 Impacts of humans on ecosystems
Extension (HL only)

G4 Conservation of biodiversity

G5 Population ecology
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Similar to the IBDP, the IGCSE cover ecology topics in two years. The IGCSE

topics are presented in Table 5.

Table 5
Ecology topics in the IGCSE curriculum

Section 4: Relationships of organisms with one another and with their environment

1. Energy flow

2. Food chains and food webs

3. Nutrient cycles

4. Population size

5. Human influences on the ecosystem
5.1 Agriculture
5.2 Pollution
5.3 Conservation

Differentiated instruction is another important feature of the MEB biology
curriculum. The MEB notes that students may be different in terms of cognitive
skills, learning types and strategies, motivational strategies. Therefore, teachers
should apply different types of teaching methods and use different measurement and

evaluation techniques (MEB, 2011a).

As mentioned earlier about the spiral structure of curriculum, topics are separated
into grades and follow a flow from simple to complex, known to unknown, concrete
to abstract. This flow is suitable for the differentiated instruction features of
textbooks, and different types of students get benefit from this flow. Moreover, as
explained in the social constructivist theory, activities show a wide variety. The
teachers may apply different types of teaching methods using different measurement

and evaluation techniques.

Alternative assessment is the other feature indicated in the MEB biology curricula:
performances, portfolios, project work, concept maps, peer and self-assessment

techniques are suggested for alternative assessment (MEB, 2011a).
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The ecology-related units themselves contain activities such as project work,
presentations, designing posters, and writing newspaper articles which could be used

in alternative assessment.

In addition, MEB curriculum has three further sets of outcomes. They are: Science-
Technology-Society-Environment (STSE), Communication Skills, Attitude and

Values (CSAV), Scientific Investigations and Scientific Process Skills (SISPS).

STSE offers 33 outcomes. These outcomes are mainly related with the importance
of science and biology in human life, nature of science and technology, relationship
between science and technology, culture and history of science and interactions

between science, technology, society and environments.

CSAV offers 20 outcomes with an emphasis on higher level thinking skills such as;
awareness of cognitive skills, empathy, determination, honesty, desire for finding
truths, entrepreneurship, personal and social awareness, targeting the best, critical
thinking, delicacy and learning to learn. This group’s outcomes are not given in

objective tables.

SISPS offer 27 outcomes. These outcomes cover skills such as scientific inquiry,

using scientific method during experiments and reporting the experiment results.

The Theory of Knowledge (TOK) and the international dimension are other
important features that are indicated in the IB biology guide. TOK is one of the
requirements for IBDP. In the teacher’s notes, the syllabus gives references to
appropriate topics for addressing scientific way of knowledge. In the syllabus, some
international topics such as AIDS and climate change are also written. Group 4

students are encouraged to visit websites of international scientific organizations.
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Ecology units in MEB, IBDP and IGCSE curricula

Ecology units of MEB, IBDP and IGCSE are listed below.

The ecology units are covered in four years in the MEB curricula. The objectives for

each grade are given in Table 6.

Table 6

MEB objectives of ecology topics (MEB, 20114, p. 64, 2011b, p.48, 2011c, p.50,
2011d, p. 56)

MEB Objectives

9™ grade 10™ grade 11™ grade 12" grade

*Explain the reasons and  The structure of the Community ecology: Sustainability of matter and
results of environmental ~ ecosystem: *Explain the structure of ~ food resources:

issues with the help of
examples

*Examine the role in the
environmental issues as
an individual

*Explain the effects of
environmental issues on
human health with the
help of examples
*Suggest solutions for
environmental issues
Participate to activities
related with the
solutions of
environmental issues
*Give examples from
Atatiirk’s memories,
opinions, and ideas
about environment

*Explain the relationship
between population,
community and
ecosystem with the help
of examples

*Discuss the interaction
between abiotic and
biotic factors

Energy flow and cycles
of matter:

*Identify the role of
producer, consumer and
decomposers

*Comment the
relationship between
food chain, food web
and food pyramid
*Explain the energy flow
on energy pyramid
*Show the cycles of
matter on diagram and
explain the importance

community and the
factors that affect
community with the help
of examples

*Explain the competition
between inner species
and inter species with
the help of examples
*Explain the symbiosis
on inter species with the
help of examples
*Explain primary and
secondary succession on
the example

Population ecology:
*Explain population
dynamic and carrying
capacity

*Explain the reasons for
endangered species
*Suggest the results of
extensive growth in
population

*Explain the importance of
matter and food resources for
life with the help of examples
*Discuss the importance of
sustainability of matter and
food resources

Conservation of
biodiversity:

*Deduce the importance of
conservation of terrestrial and
aquatic biodiversity

*Outline the precaution for
sustainability of biodiversity
«State the importance of
conservation of local species
that are used in agriculture
and stockbreeding
Rehabilitation of
environment and awareness
of environment:

*Discuss the rehabilitation of
damaged environment

Biomes:

*Describe the factors
that affect the dispersion
of plants and animals
*Explain the relationship
between biome and
ecosystem

eIdentify the features of
basic aquatic and
terrestrial biomes in the
world

«Join the activities as a
volunteer related with
rehabilitation of environment
*State examples for the
relationship between
environmental ethic,
conservation of environment
and sustainable progress
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The IBDP curriculum presents ecology topics in Topic 5 and Option G. The

objectives of the ecology topics are given in Table 7 and Table 8.

Table 7

IBDP objectives for Topic 5 (IBDP, 2007, pp. 63-66)

IB-Topic 5

Communities and ecosystems

*Define species, habitat, population, community,
ecosystem and ecology.

*Distinguish between autotroph and heterotroph.
Distinguish between consumers, detritivores and
saprotrophs.

*Describe what is meant by a food chain, giving three

examples, each with at least three linkages (four
organisms).

*Describe what is meant by a food web.

*Define trophic level.

*Deduce the trophic level of organisms in a food chain

and a food web.

*Construct a food web containing up to 10 organisms,

using appropriate information.

«State that light is the initial energy source for almost all

communities.

*Explain the energy flow in a food chain.

+State that energy transformations are never 100%
efficient.

*Explain reasons for the shape of pyramids of energy.
*Explain that energy enters and leaves ecosystems, but

nutrients must be recycled.

*State that saprotrophic bacteria and fungi (decomposers)

recycle nutrients.

The greenhouse effect

*Draw and label a diagram of the carbon cycle to
show the processes involved.

*Analyze the changes in concentration of
atmospheric carbon dioxide using historical
records .

*Explain the relationship between rises in
concentrations of atmospheric carbon dioxide,
methane and oxides of nitrogen and the enhanced
greenhouse effect.

*Outline the precautionary principle.

*Evaluate the precautionary principle as a
justification for strong action in response to the
threats posed by the enhanced greenhouse effect.
*QOutline the consequences of a global temperature
rise on arctic ecosystems.

Populations

*QOutline how population size is affected by
natality, immigration, mortality and emigration.
*Draw and label a graph showing a sigmoid (S-
shaped) population growth curve.

*Explain the reasons for the exponential growth
phase, the plateau phase and the transitional phase
between these two phases.

«List three factors that set limits to population
increase.

Table 8

IBDP objectives for Option G (IBDP, 2007, pp.114-119)

Option G: Ecology and conservation

Community ecology

*Outline the factors that affect the distribution of plant

species, including temperature water, light, soil pH,
salinity and mineral nutrients.

*Explain the factors that affect the distribution of animal
species, including temperature, water, breeding sites, food

supply and territory.

*Describe one method of random sampling, based on

quadrat methods, that is used to compare the population

size of two plant or two animal species.

*Outline the use of a transect to correlate the distribution

of plant or animal species with an abiotic variable.

*Explain what is meant by the niche concept, including an

organism’s spatial habitat, its feeding activities and its

interactions with other species.
*Outline the following interactions between species,

giving two examples of each: competition, herbivory,

predation, parasitism and mutualism.

Impacts of humans on ecosystems
*Calculate the Simpson diversity index for two
local communities.

Analyse the biodiversity of the two local
communities using the Simpson index.
*Discuss reasons for the conservation of
biodiversity using rainforests as an example.
«List three examples of the introduction of alien
species that have had significant impacts on
ecosystems.

*Discuss the impacts of alien species on
ecosystems.

*Outline one example of biological control of
invasive species.

*Define biomagnification.

*Explain the cause and consequences of
biomagnification, using a named example.
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Table 8 (Cont’d)

IBDP objectives for Option G (IBDP, 2007, pp.114-119)

*Explain the principle of competitive exclusion.
*Distinguish between fundamental and realized niches.
*Define biomass.

*Describe one method for the measurement of biomass of
different trophic levels in an ecosystem.

Ecosystems and biomes

*Define gross production, net production and biomass.
*Calculate values for gross production and net production
using the equation:

gross production — respiration = net production.

*Discuss the difficulties of classifying organisms into
trophic levels.

*Explain the small biomass and low numbers of organisms
in higher trophic levels.

*Construct a pyramid of energy, given appropriate
information.

Distinguish between primary and secondary succession,
using an example of each.

*Outline the changes in species diversity and production
during primary succession.

*Explain the effects of living organisms on the abiotic
environment, with reference to the changes occurring
during primary succession.

Distinguish between biome and biosphere.

*Explain how rainfall and temperature affect the
distribution of biomes.

*Outline the characteristics of six major biomes.

*Outline the effects of ultraviolet (UV) radiation
on living tissues and biological productivity.
*Qutline the effect of chlorofluorocarbons (CFCs)
on the ozone layer

«State that ozone in the stratosphere absorbs UV
radiation.

Conservation of biodiversity

*Explain the use of biotic indices and indicator
species in monitoring environmental change
*Outline the factors that contributed to the
extinction of one named animal species.

*Outline the biogeographical features of nature
reserves that promote the conservation of
diversity.

Discuss the role of active management
techniques in conservation.

*Discuss the advantages of in situ conservation of
endangered species(terrestrial and aquatic nature
reserves

*Qutline the use of ex situ conservation measures,
including captive breeding of animals, botanic
gardens and seed banks.

Population ecology

Distinguish between r-strategies and k-strategies.
*Discuss the environmental conditions that favour
either r-strategies or k-strategies.

*Describe one technique used to estimate the
population size of an animal species based on a
capture—mark-release—recapture method
*Describe the methods used to estimate the size of
commercial fish stocks.

*Qutline the concept of maximum sustainable
yield in the conservation of fish stocks.

*Discuss international measures that would
promote the conservation of fish.

The IGCSE curriculum presents ecology topics in Section 4. The objectives of

Section 4 are given in Table 9.

Table 9

IGCSE objectives for Section 4 (CIE, 2012, pp. 37-40)

IGCSE Section 4

Core

Supplement

1. Energy flow

» State that the Sun is the principal source of energy
input to biological systems

» Describe the non-cyclical nature of energy flow

2. Food chains and food webs

* Define the terms:

« food chain as a chart showing the flow of energy
(food) from one organism to the next beginning with a
producer (e.g. mahogany tree — caterpillar — song
bird — hawk)

* Explain why food chains usually have fewer
than five trophic levels

« Explain why there is an increased efficiency
in supplying green plants as human food and
that there is a relative inefficiency, in terms of
energy loss, in feeding crop plants to animals
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Table 9 (Cont’d)

IGCSE objectives for Section 4 (CIE, 2012, pp. 37-40)

- food web as a network of interconnected food chains
showing the energy flow through part of an ecosystem
« producer as an organism that makes its own organic
nutrients, usually using energy from sunlight, through
photosynthesis

* consumer as an organism that gets its energy by
feeding on other organisms

« herbivore as an animal that gets its energy by eating
plants

- carnivore as an animal that gets its energy by eating
other animals

« decomposer as an organism that gets its energy from
dead or waste organic matter

* ecosystem as a unit containing all of the organisms
and their environment, interacting together, in a given
area e.g. decomposing log or a lake

« trophic level as the position of an organism in a food
chain, food web or pyramid of biomass, numbers or
energy

*Describe energy losses between trophic levels

* Draw, describe and interpret pyramids of

biomass and numbers

3. Nutrient cycles
* Describe the carbon and the water cycles

* Describe the nitrogen cycle in terms of:

« the role of microorganisms in providing usable
nitrogen-containing substances by decomposition and
by nitrogen fixation in roots

« the absorption of these substances by plants and their
conversion to protein

« followed by passage through food chains, death,
decay

« nitrification and denitrification and the return of
nitrogen to the soil or the atmosphere

(names of individual bacteria are not required)

* Discuss the effects of the combustion of fossil fuels
and the cutting down of forests on the oxygen and
carbon dioxide concentration in the atmosphere

4. Population size

* Define population as a group of organisms of one
species, living in the same area at the same time

« State the factors affecting the rate of population
growth for a population of an organism (limited to
food supply, predation and disease), and describe their
importance

«ldentify the lag, exponential (log), stationary and
death phases in the sigmoid population growth
curve for a population growing in an environment
with limited resources

* Describe the increase in human population size
and its social implications

* Interpret graphs and diagrams of human
population growth

*Explain the factors that lead to the lag phase,
exponential (log) phase and stationary phase in the
sigmoid curve of population growth making reference,
where appropriate, to the role of limiting factors

5. Human influences on the ecosystem

* Outline the effects of humans on ecosystems,
with emphasis on examples of international
importance (tropical rain forests, oceans and
important rivers)

5.1 Agriculture

* List the undesirable effects of deforestation (to
include extinction, loss of soil, flooding, carbon
dioxide build up)
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Table 9 (Cont’d)
IGCSE objectives for Section 4 (CIE, 2012, pp. 37-40)

* Describe the undesirable effects of overuse of
fertilisers (to include eutrophication of lakes and
rivers

5.2 Pollution * Discuss the effects of non-biodegradable
* Describe the undesirable effects of pollution to plastics in the environment

include: * Discuss the causes and effects on the

« water pollution by sewage and chemical environment of acid rain, and the measures
waste that might be taken to reduce its incidence

« air pollution by sulphur dioxide

« air pollution by greenhouse gases (carbon

dioxide and methane) contributing to global

warming

* pollution due to pesticides including

insecticides and herbicides

* pollution due to nuclear fall-out

5.3 Conservation

« Describe the need for conservation of: species and * Explain how increases in greenhouse gases
their habitats (carbon dioxide and methane) are thought to
« natural resources (limited to water and non-renewable  cause global warming

materials including fossil fuels)

Level of treatment

The complexity of the content presented must be at the appropriate level. Objectives,
students, and time for teaching constitute the level of treatment. Thus, the analyses

were conducted according to these features.

The order of the ecology units in the MEB textbooks meet with these objectives.
The topics start from simple and move to complex, starting with ecology-related

topics in the 9" grade and continuing to the 12" grade.

In the 9" grade, the topics are Environmental Issues and the Perceptivity of Atatiirk
about Nature and Environment. They are appropriate for the age level of 9" grade
students since they focus on social aspect of ecology. In the 10" grade, the topics are
Structure of Ecosystem, Energy flow and cycles of matter in ecosystem and
Importance of ecology. Order of topics meets the objectives of the MEB 10" grade

curriculum. In the 11™ grade, the topics are Community ecology, Population ecology
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and Biomes. The 10" and 11™ grade topics include more terminology than the 9"
grade which makes them suitable for older age levels. Therefore, grade 10 and grade
11 topics meet the objectives for the age level of students. Finally, the 12" grade
textbook presents Sustainability of matter and food resources, Conservation of
biodiversity and Rehabilitation of environment and forming environmental
awareness. Compared to grades 10 and 11, the grade 12 topics focus on more social

aspects of ecology, topics which meet with objectives.

The presentation of the MEB textbooks is understandable and something like story-
telling. The units start with information, text or a poem and questioning is used to

create warm language for students. Moreover, the questioning makes students think
about ecological concepts. All units have activities throughout the explanations. At

the end of the each section and unit there are evaluation questions.

The IBDP presents ecology topics in Topic 5 and Option G part of the textbook. The
topics meet the objectives of the IB biology curriculum. The topics for Topic 5:
Ecology and Evolution are Communities and Ecosystems, the Greenhouse effect and
Populations. In Option G topics presented are Community Ecology, Ecosystems and
Biomes, Impacts of Humans on ecosystems for both SL and HL students.

Conservation of biodiversity, Population ecology topics are only for HL students.

Compared with the MEB curriculum, Topic 5 of the IBDP textbook covers only
small parts of the MEB textbooks for grade 10 and 11 without Option G. Topic 5 and

Option G together cover the MEB curriculum for grades 10, 11 and 12.

The IBDP textbook does not suggest any activities or experiments throughout the

explanation. Only at the end of the unit, exercises and practice questions are
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presented. The language of this textbook is more scientific compared with the MEB

textbook.

The IGCSE textbook does not suggest any experiments or activities, as the IBDP
textbook does. At the end of the unit and throughout the unit, questions are given for
students to practice. The language of the textbook is more scientific compared to the

MEB and the IBDP.

The IGCSE biology syllabus stated that time for Section IV: Relationships of
organisms with one another and with their environment is 20% of total teaching time.
Time is given for teaching ecology topics both in the MEB and the IBDP curricula

presented in Tables 10, 11 and 12 below.

Table 10

Amount of time for ecology topics in MEB curriculum, per grade

Grade Time (Lesson)

9- Responsible individuals - liveable environment 16

10-Community ecology 30

11-Community and population ecology 32

12- Conservation and rehabilitation of environment 18

Total: 96

Table 11

Amount of time for ecology topics in IBDP curriculum, Topic 5

Topic 5:Ecology and evolution Time(teaching
hours)

5.1 Communities and ecosystems 5

5.2 The greenhouse effect 3

5.3 Populations 2

5.4 Evolution 3

5.5 Classification 3

Total: 10
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Table 12
Amount of time for ecology topics in IBDP curriculum, Option G

Option G: Ecology and conservation Time (teaching hours)

G1 Community ecology (SL,HL)

G2 Ecosystems and biomes (SL,HL)

G4 Conservation of biodiversity (HL)

5
4
G3 Impacts of humans on ecosystems (SL,HL) 6
3
4

G5 Population ecology(HL)

Total: 15(SL,HL) + 7(HL) = 22

Expertise for content development

Expertise depends on the quality of authorship and the sources used in writing the

text.

The MEB, the IBDP and the IGCSE textbooks do not contain further information
about the authors and their credentials. All of the MEB textbooks from 9" grade to
11" grade have the authors’ name on the textbooks except 12" grade which was

written by a committee.

The sources used in a textbook should reflect expert information. The editor,
language specialist, program development specialist, measurement and evaluation
specialist, guidance and counseling specialist and visual designer of textbooks are
stated as names on each grade of the MEB textbooks. Similarly, the names of the
picture researcher of the IBDP textbook are given. Information regarding

photographs and illustrations are added to the IBDP and the IGCSE textbooks.

Accuracy of content

In this section, accuracy of content of the textbooks was analyzed according to

correctness in historical and contemporary representation.
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Content should be factual, free of mistakes and errors. Latin names were checked to
see whether they were written correctly or not. One error was found in the IGCSE
textbook, one error was found in the IBDP textbook in Option G. In the MEB
textbooks, four errors for grade 10, two errors for grade 11 and one error for grade 12
were found and corrections were suggested below in Table 13. No error was found
for grade 9 since Latin names were not used in natural issues and Atatiirk’s opinions

about nature and environment topics.

Table 13

Latin names in the selected textbooks

Latin names

IGCSE Cholera vibrio (p. 258) Vibrio cholerae

IBDP- Option G Cactoblastic cactorum (p. 577) Cactoblastis cactorum

MEB Grade 10 Araschnia levena (p.185) Araschnia levana
Ervinia coratovora (p. 194) Erwinia carotovora
Carassius gibellio (p.225) Carassius gibelio
Tlalaspi caerulescens (p.229) Thlaspi caerulescens

MEB Grade 11 Orabanche purpurea (p.208) Orobanche purpurea
Dreissena polimorpha (p. 229) Dreissena polymorpha

MEB Grade 12 Rodolia cardinali (p.228) Rodolia cardinalis

Visuals are important in teaching major concepts, and should not mislead students.
For example, in the 10" grade MEB textbook biotic factors of ecosystem are
represented by a figure. However, visuals of organisms show inconsistency in terms
of proportion. Leaves, a squirrel and bacteria do not have magnification stated this
may mislead students (Figure 1a). Other figures have the same proportion problem
(Akkaya et al., 2011b, p.193, p. 200, p.201, p. 203, p. 204). Photomicrographs also
are not given with their magnification and there is no information about which type

of microscope was used.

The IBDP textbook has the same disproportion problem. Organisms do not represent

their original size (Damon, McGonegal, Tosto & Ward, 2007, p.117).
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Although the IGCSE textbook suffers the same disproportion problem, organisms in

figures (Figure 1b) represent their original size better than the MEB textbook

(Pickering, 2006, p.234, p. 235).
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Figure 1. (a) Disproportion problem in grade 10 MEB textbook (b) Better

representation of organisms in the IGCSE textbook

Currentness of content

Currentness of content depends on the context and edition of the textbook.
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Ninth grade MEB textbook was accepted as a textbook by the Board of Education in
2008: the textbook analyzed was published in 2011 as a fourth edition. Tenth grade
MEB textbook was accepted as a textbook by the Board of Education in 2009: the
textbook analyzed was published in 2011 as the third edition. The eleventh grade
MEB textbook was accepted as a textbook by the Board of Education in 2010: the
textbook analyzed was published in 2011 as the second edition. Finally, 12" grade
MEB textbook was accepted as a textbook in 2011, and published in 2011 as the first

edition.

The IBDP textbook analyzed was first published in 2007.

The IGCSE textbook analyzed was published in 2006.

Six of the textbooks are current enough to show relevant visuals and photographs.
Authenticity of content

Authenticity of content is affected by real-life connections and the interdisciplinary
treatment given in the textbooks. Accordingly, analyses were conducted for the
MEB, the IBDP and the IGCSE textbooks in terms of real-life connections and

interdisciplinary treatment. The results are presented as tables below.

Surprisingly, all of the textbooks present similar life connection about, CFCs,
although CFCs are not used in new technological devices. In grade 9, the MEB
textbook, “Chlorofluorocarbons (CFCs) are used in refrigerators, air conditioners and
deodorants.” (Akkaya, Sagdi¢, Albayrak, Oztiirk & Cavak, 2011a, p. 212). Another
life connection from the IBDP textbook: “An international agreement called the
Montreal Protocol was adopted to phase out the use of CFCs in: refrigerator coolants,

propellants for aerosols, material used to make foam packaging.” (Damon et al., 2007
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p. 581). Another life connection from the IGCSE textbook “Most older refrigeration

equipment contains freon, a chemical known as a chlorinated fluorocarbon or CFC.

Each molecule of CFC can destroy over 100 000 molecules of the Earth’s protective

ozone coating, leading to increased risk of sunburn, cataracts and skin cancer.”

(Pickering, 2006, p. 264).

In Table 14, the sub-headings of ecology units are stated with the number of real- life

connection included.

Table 14
Numbers of life connections in the MEB, IBDP and IGCSE textbooks
Real life connections Total
MEB  Grade 9 l. Environmental issues 26 27
. The perceptivity of 1
Atatlirk about Nature and
Environment 1
Grade 10 l. Ecosystem structure 16 28
Il. Energy flow and cycles of 6
matter in ecosystems
I1. Ecosystem services and 6
sustainability
Grade 11 l. Community ecology 3 20
. Population ecology 7
I1. Biomes 10
Grade 12 l. The importance of 8 24
sustainability of matter
and food sources
. Conservation of 9
biodiversity
I1. Rehabilitation of 7
environment and forming
environmental awareness
IBDP  Topic5 5.1 Communities and ecosystems 0 6
5.2 The greenhouse effect 5
5.3 Populations 1
Option G~ G1 Community ecology 3 17
G2 Ecosystems and biomes 3
G3 Impacts of humans on ecosystems 8
G4 Conservation of biodiversity 3
G5 Population ecology 0
IGCSE 7
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Grade 9 MEB textbook represents interdisciplinary treatment in the areas of Turkish
language and literature, geography, chemistry, art and use of technology. At the
beginning of the unit, “Memleket Isterim” poem is presented and the directions are
that the students are to conduct an investigation about their natural system of
environment and the natural life where students live. Then, students are asked to
discuss past, present, and future of the environment based upon the poem. A
suggestion is given that students may integrate their understandings from this unit

with the geography topic Environment and Society.

In addition, the activities of the textbooks provide opportunities for students to
improve their skills on art and use of technology. For example, students are asked to
research on the internet how to prevent water pollution, and present their finding as
pictures, text, and cartoon or to write a newspaper article. In this activity, students
may improve their skills about art and use of effective language. Grade 10 MEB
textbook represents interdisciplinary treatment in the areas of Turkish language and
literature, use of technology, and art. Similar to the 9" grade textbook, the 10" grade
ecology unit starts with a connection to Turkish literature. The beauty of the
environment is told by a section from author Yasar Kemal. Grade 11 MEB textbook
has connections to mathematics, and the use of Turkish language with activities.
Finally, 12" grade MEB textbook unit starts with a connection to chemistry,
regarding bioplastics. The unit includes activities related to the use of technology and
the use of the Turkish language. In addition, the MEB textbooks mentioned

connected contain historical events.

Topic 5 of the IBDP textbook contains graphs which indicate the mathematical
connections of the topic. Historical events are also mentioned in the topic that is
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another interdisciplinary reference. Option G of IBDP textbook has a formula to
calculate the production in the ecosystem; this formula represents mathematic

connection of topic.

The IGCSE textbook ecology unit also contains a few interdisciplinary references.
As in the IBDP textbook, graphs are connection to mathematics and concepts such as

acid rain are a connection to chemistry.

Multicultural representation

Multicultural representations of the textbooks were analyzed according to two
dimensions: fairness and advocacy. The MEB, the IBDP and the IGCSE textbooks
were analyzed and explored. Because of the nature of ecology, gender, age,
disability, national origin and religious concepts find no place in the textbooks.
Although the MEB textbooks mainly focus on Turkey, all textbooks give

international examples.

Humanity and compassion

Humanity and compassion of the textbook depends on the inclusion of compassion
and the exclusion of inhumanity. The six textbooks were analyzed and no inhumane

treatment or sexism appeared throughout the six selected textbooks.

Presentation

In this section, the analysis results of the ecology units of the six textbooks were
presented from the seven perspectives given by the FLDOE: (i) comprehensiveness

of student and teacher resources, (ii) alignment of instructional component, (iii)
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organization of instructional materials, (iv) logical organization, (v) readability of

instructional materials, (vi) pacing of content, (vii) ease of materials use.

Comprehensiveness of students and teacher resources

Resources must support teachers if they are available. In this section, to analyze
textbooks is impossible, since there no teacher resources are provided for the selected
MEB and IBDP textbooks. Student resources were analyzed according to other

perspectives and the findings are presented under other subheadings.

The author of the IGCSE textbook has published a teacher’s resource kit in 2011.
The analysis results were discussed under the sub-heading of alignment of

instructional components.

Alignment of instructional components

Instructional materials, student and teacher materials must align with each other and
the curriculum. Analysis showed that there is no teacher material for the selected
MEB and IBDP textbooks. Thus, there is no result reported in this section for these

textbooks.

The author of the IGCSE textbook published a revision guide in 2009 and added a
teacher’s resource kit in 2011. This kit includes a CD. In the teacher’s resource Kit,
practicals, worksheets, trial exam papers, animations, and PowerPoints are available.
In the revision guide: Ecology and ecosystems, the cycling of nutrients, human
impact on the environment, framing and food production and conservation are

included as topics parallel to the student textbook.

59



Organization of instructional materials

In this section, textbooks were analyzed according to access to content, visible

structure and format, and logical organization of content and activities.

The MEB, the IBDP and the IGCSE textbooks present a table of contents, index, and
introductions. Each textbook has visual cues to signal better organization and
illustrations for better visual structure. While the IBDP and the IGCSE textbook
give the goals of the units, the MEB textbooks do not present any goals or objectives.
While the MEB textbooks present a bibliography and a glossary at the end of the
textbooks, the IBDP and the IGCSE textbooks present neither glossary nor
bibliography. In Table 15 some features that help in searching and locating

information is presented for the MEB, the IBDP and the IGCSE textbooks.

Table 15

Some features for access to content of the MEB, IBDP and IGCSE textbooks
MEB MEB MEB MEB IBDP IGCSE
Grade 9 Grade 10 Grade 11 Grade 12

Table of contents  + + + + + +

Index + + + + + +

Goals/Obijectives - - - - + +

Bibliography + + + +

Glossaries + + + +

Introductions + + + + + +

Visual cues + + + + + +

Illustrations + + + + + +

The MEB textbooks give more detail in the headings and sub-headings in the table of
contents that makes it easier to find information within the units. Furthermore, except
grade 12 textbook, all of the MEB textbooks tables of contents’ contain a picture for
attractiveness. The IBDP textbook gives headings in the table of contents but gives
less information about sub-headings which makes it harder to search for information.

Pictures or figures are not used in the table of contents. Similar to the IBDP textbook,
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the IGCSE textbook gives headings in the table of contents, but gives less
information about sub-headings and does not have any picture or figure. In Figure 2

the table of contents of the MEB textbook is presented.

III. UNITE
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B.Komiinitelerde Rekabetve Av-Aver Iligkisio................... 204
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Konu Sonu Degerlendirme..... sy 220,
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Figure 2. The MEB textbook grade 11 table of contents

Visual cues in textbooks are helpful to signal organization and content. All of the
MEB textbook visuals are numbered. This makes it easy to look at related visuals

within the text. Visuals of the IBDP and the IGCSE textbook are not numbered.
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While the IGCSE textbook signals the more difficult questions with yellow color
code (Figure 3), the MEB and the IBDP textbooks do not differentiate questions with
color code (Pickering, 2006, p.249). All the MEB textbooks, the IGCSE textbook

and the IBDP textbook have color coding for each of units.

M1 -
L1 What is meant by the term environmental resistance?

3] Give examples of th i i i
e p e ways in which humans exploit

; their knowledge of the factors affecting population
2] Define the terms biotic and abiotic factors, and give growth.
examples of each.

Figure 3. Color code of questions for the IGCSE textbook

The MEB textbooks have text boxes under the sub-headings of “Let’s think and
research”, “Let’s research and learn”, ’Let’s think and discuss™, “Attention!”, “Do
you know?” and these boxes are introduced at the beginning of the textbook at the

section of “Let’s know our textbook”.

Biliyor musunuz?

- Dikkat!

Tohumiu bitkder arasinda
parazit olarak yasayan 3000'den Dogada komdniteler ta-
fazia bitki tird varder. Bunlann bir mamen birbirinden bagim-
ksme tanm bitiilerne ve bunia- siz oimayip komgu komudni-
nn Urionlere bUylk zarar verir. Or- teler arasinda gegry boige-
negin cuce okse otu (Arceuthobi- len vardir. Bu gegis boige-
um) igne ve yayvan yaprakl agag lerine ekoton denir
turien uzennde yasayan bir para-
ottir. Bi okse otu turunun ak-
sine cu’:eo“ okse otu, gereksinim qoum-kas&&m
duydugu karbonun %80indan Gevre  sorunianmin
faziasini, konak adagtan aldigs ¢ozim yollanni aragtinmiz
icin agacin sekli bozulur ve odu- Edindginz bilglen arka-
nun ticari kullanim degen duger. daglannizia paylaginz

Figure 4. Examples of boxes from grade 11 MEB textbook
62




Similar to the MEB textbook, the IBDP textbook presents information boxes. They
are introduced at the beginning of the textbook, in the introduction section. The
information boxes are about Theory of Knowledge, interesting information, key

facts, global perspective, examiner’s hints, and Heinemann website.

o To read about students performing
8 transect in the sand dunes visit
heinemann.co.uk/hotiinks, enter

The community of Chattanooga,
Tennessee, is introducing goats
to graze on the kudzu to try to

the express code 4242P and click
control its spread.

on Weblink 18.3

Itis an ethical dilemma for zoos Plant biomass is a source of fuel
when they are forced to receive

unwanted animals donated by the for many people in the world. In
public or taken by the authorities. developing countries, biomass
Should a zoo feed live prey to its provides 35% of the energy.

Z00 carnivores?

Figure 5. Information boxes of the IBDP textbook

The IGCSE textbook does not have text boxes as in the MEB or the IBDP textbooks.
The IGCSE presents the example of bite-size “chunking” (Pickering, 2006, p.231).
Terms are defined outside of the text and their importance is emphasized with bold
treatment of font style. Similarly, as in the terms, some information is given as

boxes.
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A population is all of the
members of the same species
(e.g. flamingoes) in a
particular area.

A community is all of the
populations of living organisms
in one area (e.g. flamingoes,
zebra, wildebeest and grass).
The community is the biotic
environment.

Air, water and soil
make up the abiotic
environment.

An ecosystem is all the living
organisms and the non-living
factors in a particular part
of the environment.

A habitat is a part of the environment that
can provide food, shelter and a breeding site
for a living organism (e.g. a patch of grassland).

Figure 6. Examples of chunking from the IGCSE textbook

Page numbers of each of six textbooks are given consistently. In Table 16, the pages

devoted for ecology units for each of six textbooks are presented.

Table 16
Textbook Total number of Number of pages Percent
pages allocated to ecology  weights of
topics ecology topics
over whole
textbook
MEB Grade 9 276 43 15.6%
MEB Grade 10 264 72 27.3%
MEB Grade 11 274 51 18.6%
MEB Grade 12 264 24 9.1%
IGCSE 286 49 17.13%
IBDP IBDP Topic 5 710 22 3.1% 10
IBDP Option G 49 6.9% %

Weight of the ecology topics in the six biology textbooks

Results from analyses of visual structure of six textbooks are presented in Table 17.
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Table 17
Visual structure of the six textbooks

MEB MEB MEB MEB IBDP IGCSE
grade 9 grade 10 grade grade
11 12
Font style Headings Arial Arial Arial Arial Times Times
New New
Roman Roman
Subheadings Arial Arial Arial Arial Times Times
New New
Roman Roman
Visual Avrial Arial Arial Arial Times Times
explanations New New
Roman Roman
Text Arial Arial Arial Arial Times Times
New New
Roman Roman
Box Arial Arial Arial Arial Arial Times
New
Roman
Color Headings Dark Blue  Red Red Red Black
Subheadings Orange Blue Dark Blue  Black Black
Visual Black Black Black Black Black Black
explanations
Text Black Black Black Black Black Black
Box Black Black Black Black Black Black
Treatment Headings 11/Bold 13/Bold 14/ Bold 13.5/Bold Bold Bold
Subheadings 11/Bold 11/Bold 12/Bold 12.5/Bold Bold Bold
Visual 9.5/Bold 8.5/ Italic  9/ltalic 8.5/Bold - -
explanations Italic Italic/-
Text 9.5/- 10/- 11/- 9.5/- 9/- 11/-
Box 9.5/- 10/- 10/- 8.5/ Italic 8/- 8/-

At the end of each section and each unit of the MEB textbooks, questions are given
for students to practice and for assessment purposes. Related activities and
experiments are offered for students. The IBDP textbook does not offer activities and
experiments for students. Questions are given at the end of the unit. The IGCSE
textbook offers questions throughout the topic. Table 18 shows the number of boxes

in the MEB textbooks. Table 19 shows the number of boxes in the IBDP textbook.

Table 18
Boxes of the MEB textbooks
Types of boxes Number
Grade 9 Grade 10 Grade 11 Grade 12
Do you know? 6 14 5 6
Let’s think and research 3 13 7 -
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Table 18 (Cont’d)

Boxes of the MEB textbooks

Let’s think and discuss 2 - - -
Let’s research and learn - - - 8
Attention - 2
Text for reading 2 1 1 3
Other activities 7 6 2 2
Assessment parts 2 5 4 1
Table 19
Boxes of the IBDP textbook
Types of boxes Number

Topic 5 Option G
Theory of Knowledge 2 6
Interesting information 2 3
Key facts 1 1
Global perspective 1 10
Examiner’s hint 5 1
Website link 2 27
Exercise 3 6

Logical organization

The MEB textbooks follow the spiral curriculum of MEB. Ecology-related topics

start from grade 9 and go to grade 12. In each grade, the complexity level of content

increases but grade 12 is relatively easier than the 10" and 11" grade topics. Flow of

topics for the six selected textbook is presented in Table 20, 21, 22, 23.

Table 20

Order of ecology-related units in MEB textbook by sub-heading

Grade 9

Grade 10

Grade 11

Grade 12

I. Environmental Issues

A. Air pollution

1. Greenhouse effect and
global warming

2. Carbon footprint

3. Ozone pollution

4. Acid rains

B. Water pollution

C. Soil pollution

D. Noise pollution

E. Light pollution

F. Food pollution

G. Radiation pollution
H. Erosion

I. Wildlife issues

J. Forest fire

K. Ecological footprint

|. Ecosystem structure

A. Ecology and importance

B. Ecology interactions
with other disciplines
C. Major concepts in
ecology

D. Factors affecting living

organisms

1. Abiotic factors

a. Light

b. Temperature

c. Climate

d. Soil and minerals
e. Water

f. Environment’s pH
2. Biotic factors

a. Producers

b. Consumers

c. Detirivores

I. Community ecology
A. Community structure
and the factors effecting
community

B. Competition and prey-

predator relationship
C. Simbiotic relations
1. Mutualism

2. Commensalism

3. Parazitism

a. Endoparazit

b. Egzoparazit

D. Succesion

1. Primary succesion
2. Secondary succesion

A. The importance of
sustainability of matter
and food sources

1. Soil

2. Water

3. Meadow

4. Forest

B. Conservation of
biodiversity

1. Conservation of
terrestrial and aquatic
biodiversity and
precautionary discipline
on sustainability

2. The importance of
conservation of sources
used in agriculture and
stockbreeding
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Table 20 (Cont’d)

Order of ecology-related units in MEB textbook by sub-heading

I1. Atatiirk’s opinions
about nature and
environment

I1. Energy flow and cycles
of matter in ecosystems
A. Energy and matter flow
B. Food pyramid, food web
and biomass pyramid

1. Population ecology
A. Populasion dynamic
1. Population density
2. Population size
Carrying capacity

I1l. Biomes

C. Rehabilitation of
environment and
environmental
awareness

1. Environmental ethic,

C. Cycles of matter

1. Water cycle

2. Carbon cycle

3. Nitrogen cycle

I11. Ecosystem services
and sustainability

A. Ecosystem services

B. Sustainability

1. Can be constructed
sustainable artifical
ecosysyem ?

2. Effects of population on
sustainability

3. Effects of cities on
sustainability

4. Effects of technological
development on
sustainability

5. Effects of agriculture on
sustainability

C. Can be fixed
decomposed ecosystem?

relationship between
conservation of
environment and
sustainable development

Table 21

Order of Topic 5 in IBDP textbook by sub-heading

IBDP Topic 5

5.1 communities and ecosystems

Autotrophs and heterotrophs
Detritivores and saprotrophs
Food chains

Food webs

Trophic level

Constructing a food web
Energy-the importance of life
Energy flow

Energy loss

Pyramid and energy

Energy and nutrients
Decomposers

5.2 the greenhouse effect

The carbon cycle

Changes in atmospheric CO2 level
The enhanced greenhouse effect
The greenhouse gases

The precautionary principle
Evaluating precautionary principle
Prevention is better than cure
Human impact on arctic
ecosystems

5.3 populations

Population dynamics
Population growth curve
Causes of exponential phase
Causes of the transitional phase
Causes of the plateau phase
Carrying capacity

Table 22

Order of Option G in the IBDP textbook by sub-heading

IBDP Option G : Ecology and conservation

G.1 community ecology

G.2Ecosystems and

G.3 Impact of humans

G.4 Conservation of

Factors affecting biomes on ecosystems biodiversity
distribution of plant Energy flow through the ~ Simpson diversity index Indicator species and
species ecosystem Reasons for conservation  biotic indices
Temperature and water Gross production, net of biodiversity Biotic index

Light

production and biomass

Economic reasons
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Table 22 (Cont’d)

Order of Option G in IBDP textbook by sub-heading

Soil pH

Salinity

Mineral nutrients
Factors affecting
distribution of animal
species

Temperature

Water

Breeding sites

Food supply

Territory

Random sampling
The quadrat method
The transect

The niche concept
Spatial habitat feeding
activities

Interactions with other
species

Competition
Herbivore

Predation

Parasitism

Mutualism
Competitive exclusion
Fundamental niche
versus realized niche
Biomass

Measuring biomass at
each trophic level

Calculating gross
production and net
production
Constructing a pyramid
of energy

Pyramids of biomass
Difficulties of classifying
organisms into trophic
levels

Primary and secondary
succession

Species diversity and
production in a primary
succession

Fore dune

Yellow dune

Grey dune

Mature dune

Living organisms change
the abiotic environment
Organic matter increases
Soil gets deeper

Soil erosion reduces
Soil structure improves
Mineral recycling
increases

Biosphere and biomes
Distribution of biomes
Tundra

Coniferous forest
Temperata forest
Desert

Tropical forest

Ecological reasons
Ethical reasons
Aesthetic reasons
Argument against
conservation
Introduction of alien
species

Kudzu

Zebra mussels
Pricky pear

Impact of alien species on

ecosystems
Interspecific competition
Predation species
extinction

Biological control
Purple loosestrife

Red fire ants
Biomagnification
Causes of
biomagnification
Consequences of
biomagnification
Effects of UV radiation
Non-lethal skin cancer
Lethal skin cancer
Mutation of DNA
Sunburn cataracts
Reduced biological
productivity

CFC and ozone layer

Factors contributing to
extinction

Features of nature
reserves which promote
biodiversity
Determination of size
Edge effect

Corridors

Management of
conservation areas
Restoration

Recovery of threatened
species

Removed introduces
species

Legal protection against
development or pollution
Funding and prioritizing
In situ conservation
methods

Ex situ conservation
methods

Captive breeding
Botanical gardens

Seed banks

G.5 Population ecology
Distinguishing r-strategy
from k-strategy
Environmental
conditions of r-strategies
and k-strategies
Ecological disruption
Using the capture-mark-
release-recapture
Estimating the size of
commercial fish stocks
Maximum sustainable
yield

International measures to
promote conservation of
fish

Table 23

Order of ecology topics in IGCSE textbook by sub-heading

Section 4: Relationships of organisms with one another and with their environment

4.1 Ecology and ecosystems
4.2 Feeding and relationships: food chains and food webs

4.3 Feeding relationships: pyramids of number, biomass and energy
4.4 Decay is a natural process

4.5 The carbon cycle
4.6 The nitrogen cycle
4.7 Water recycled too!

4.8 Factors affecting population size
4.9 Human population growth
4.10 Human impacts on the environment: pollution of atmosphere

4.11 Pollution of water

4.12 Preventing disease: safe water
4.13 Humans, agriculture and conservation
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Table 23 (Cont’d)
Order of ecology topics in IGCSE textbook by sub-heading

4.14 Pollution of the land

4.15 Disposal of solid waste

4.16 Humans may have a positive effect on the environment: conservation
4.17 Human management of ecosystems: fish farming and horticulture
4.18 Helping the environment: fuel from fermentation

4.19 Humans can control disease: using fungi to produce antibiotics

4.20 Controlling disease by understanding vectors

Readability of instructional materials

The readability of instructional materials was determined by language style, visual

features and typographical presentation features.

Readability of the six selected textbooks was calculated. The results are presented in

Appendix D.

The reading ease of grade 9 MEB textbook is calculated as 53.07. This readability
level is moderate. The reading ease of grade 10 MEB textbook is calculated as 52.31,
again moderate. Differently from grades 9 and 10, the reading ease of grade 11 MEB
textbook is calculated as 48.70 and the readability level is difficult. Finally, similar to
grades 9 and 11, level of readability of grade 12 MEB textbook is moderate and

readability ease is calculated as 52.07.

The readability ease of Topic 5 of the IBDP textbook is calculated as 60.17,
moderate. Option G part of the IBDP textbook presents 71.67 readability ease and
level of readability is easy. Similar to Option G part of IBDP textbook, the IGCSE

textbook presents 72.7 readability ease, and readability level is easy.

Visuals of the six selected textbooks were counted and classified. The results of

analysis are presented below in Table 24.
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Table 24
Classified visuals of the six textbooks

MEB MEB MEB MEB IGCSE IBDP

Grade 9 Grade 10  Grade 11  Grade 12 Topic 5 Option G
Photographs 22 35 29 16 7 19 13
Figure 2 14 4 35 5 16
Table 1 2 6
Graphics 1 5 5 2
Schema 1
Total 24 51 38 16 48 28 35

When the MEB textbooks are considered as one textbook it is seen that they have the
most number of visuals used to teach ecology. The IBDP textbook has a total of 63
visuals to represent ecological concepts, and the IGCSE textbook has only 48, which

is the lowest number among the textbooks.

Pacing of content

Pacing of content must consider the cognitive load. In this section, analyses were

conducted according to cognitive load.

The MEB and the IBDP textbooks present different types of information boxes, but
the IGCSE textbook presents blocks of information and bite-size chunks. The IGCSE
textbook explains terms in these sections, so the pace of textbook is faster than the

MEB and the IBDP textbooks.

Ease of materials use

In this section, the six selected textbooks were analyzed in terms of warranty,

practicality of use, durability and cost. The analysis results are reported below.

None of these six textbooks has a hard cover which is an advantage for weight. MEB
Grade 9 textbook has 276 pages, grade 10 has 264 pages, grade 11 has 274, and

grade 12 has 264 pages. Similar to the MEB textbooks, the IGCSE textbook has 286
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pages which is practical for students to take home. However, the IBDP textbook has

710 pages and it is relatively difficult for students to take home.

According to analysis, only the MEB textbooks are available for online access. It is
not possible to find online versions of the IBDP and the IGCSE textbooks. Moreover,
while the IBDP textbook has links to connect the Heinemann website for activities
and further information, the MEB and the IGCSE textbooks do not have an internet

link.

The MEB textbooks are distributed to state schools free of charge in Turkey.
However, their cost is announced on the MEB website of Board of Education. The
price is 6.50 TL for grade 9, 5.75 TL for grade 10, 6.50 TL for grade 11 textbook. No
information is given for grade 12 MEB textbook. The IBDP textbook is sold for
167.70 TL and the IGCSE textbook for 82, 30 TL on a website. Therefore, the most
expensive textbook is the IBDP textbook. The MEB textbooks are the lowest cost

textbook.

Learning

In this section, the results of the analysis of the ecology units of the six selected
textbooks were presented from seven perspectives of by the FLDOE: (i) motivational
strategies, (i1) teaching a few “Big Ideas”, (iii) explicit instruction, (iv) guidance and
support, (v) active participation of students, (vi) targeted instructional assessment

strategies, (vii) instructional strategies and assessment techniques.
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Motivational strategies

Instructional materials must provide motivation for learners. Appearance, positive
expectations and feedback are the features included in motivation. Thus, in this
section analyses were conducted according to all these features and the results are

presented.

When analyzing the language style of the six selected textbooks, the most friendly
approach is found in the four MEB textbooks. The language of the MEB textbook is
like someone talking about a topic in face to face communication. For example, in
grade 11 textbook the unit starts with this explanation: “When you have a trip in
forestland or in a park, try to observe the environment. During this observation, you
can see trees, birds, bugs, spiders and the bushes that grown under the shadow of
trees. These living organisms have interactions with each other and with their
environment. In this chapter, you will learn the structure of community, the factors
that affect the communities, interspecific and intraspecific competitions, the
symbiosis and primary and secondary succession by investigating the different
interactions between organisms.” (Sagdig, Albayrak, Oztiirk & Cavak, 2011, p.

203). Moreover, life connections help to support the friendly approach of textbooks.

Unlike the MEB textbook, the language style of the IBDP textbook is more
mechanical. It is more scientific, rather than the friendly approach of the MEB

textbook.

However, there are still a few friendly language examples. Fewer life connections
support the language of the textbook, for example, “If you think about the vast

majority of the foods you eat, you can trace the energy they contain to sunlight. Milk,
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for example, gets its energy from the cow which produced it.” (Damon et al., 2007 p.

118).

The IGCSE textbook has the most scientific language style. Analysis reveals that there

are no life connections in the IGCSE textbook. It directly explains terms to students.

Group projects, presentations, collaborative assignments are the factors that help
create a learning climate. When the six selected textbooks were analyzed, it was
discovered that the four MEB textbooks offer a high variety of activities for students
that include experiments, assignments, trips, designs, and projects. For example, in
Grade 9, the MEB textbook recycling project is offered for students. They are asked
to study within groups and to write a report about their findings. Then, students are
expected to present their results to their classmates. As a result of this project, poster
designing is suggested for students (Akkaya et al., 2011a, p. 236). In these activities,
students share their experiences, write a report, and ask questions to their family
members. These activities support the learning of students and can motivate them

(FLDOE, 2008).

The MEB textbooks offer students personal connections which may be effective in
improving their learning. They provide different varieties of questions to students
given at the end of each section. This is an opportunity for students to self-
assessment. The IGCSE textbook also offers questions throughout the unit. However,

it gives questions at the end of the unit and in poor variety.

Only the IBDP textbook has a technology connection. The link to the Heinemann
website is given for students. Within the website, there are animations, further

information, data calculators, statistics and online experiments for use by students.
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Teaching a few “Big Ideas”

It is expected that an instructional material should teach a few “Big ideas”. Big ideas,
major themes and concepts provide students completeness and focus. For example,
population and community are big ideas. Environmental Education and Training
Partnership (2002) gives big ideas. These concepts were combined and the analysis
of the six selected textbooks was done according to these features. The results are

presented in Table 25.

According to the analysis, the MEB textbooks covered 16 ecological concepts out of
20 while the IBDP and the IGCSE textbooks covered 12 concepts out of 20.
Environmental ethic is presented in 12" grade MEB textbook, but not in IBDP or
IGCSE textbooks. Surprisingly, while the MEB and the IBDP textbooks discussed
the concept of succession, the IGCSE textbook does not cover it. According to the
criteria, the concept of homeostasis should be taught in ecology units but all of the
textbooks cover the concept of homeostasis in other topics. And while the MEB and
the IGCSE textbooks present water, carbon and nitrogen cycles, the IBDP textbook

surprisingly presents only the carbon cycle.

Table 25
Comparison of big ideas of the textbooks
Major concepts or “big ideas” MEB IBDP IGCSE
e laws of + + +
thermodynamics
e  basic principles of + + +
ecology
e  carrying capacity + + +
e  energetics + + +
e least-cost end-use
analysis +

+
+
+

e howto livewell ina
place

e limits of technology

e  appropriate scale
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Table 25 (Cont’d)
Comparison of big ideas of textbooks

e sustainable agriculture
and forestry + - +

e  steady-state economics -

e environmental ethics +

e individuals and + + +
populations

e interactions and + +
interdependence

e environmental
influences and limiting  + + +
factors

e energy flow and + - +
nutrient cycling

e community and + + +

ecosystem concepts

e homeostasis -

e  succession

e  humans as members of  + + +
ecosystems
e ecological implication + + +
of human activities and
communities
Total 16 12 12

Explicit instruction

Explicit instruction means the clarity of directions and explanations, and the

exclusion of ambiguity. Therefore, in this section, these two features are analyzed.

In the MEB textbooks, ecology units start with an introduction and continue with
core topics. This makes transitions within the textbook smooth enough to follow a
change of topic. Unlike the MEB textbooks, the IBDP and the IGCSE textbooks give
the objectives of topics at the beginning of each section. This helps students to follow
the topics step by step. The instructions given in MEB, IBDP and IGCSE textbooks
are clear. The activities and assignments that are given in the MEB textbooks are
explained in an understandable way. Students have clear directions to achieve

assignments and they can easily follow the steps of the activities. The IBDP and the
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IGCSE textbooks do not offer activities and assignments for students, so it is not

possible to talk about the explicitly of instructions for activities and assignments.

The MEB textbooks and the IBDP textbook have an introduction at the start of each
textbook. The information in the introduction includes how to use the textbook and is
clearly stated. The information boxes, the meaning of logos, safety rules to conduct

activities are also explained to students.

Advance organizers are part of the explicit instruction. The MEB textbooks have
different types of boxes throughout the units as mentioned in the presentation part

and the IBDP textbook also has information boxes.

Guidance and support

Instructional materials should help students to be independent thinkers and learners,
and should give effective guidance and support at the right level. In this section, the
analysis of the six selected textbook consider the adaptability and level of guidance

and support.

Advanced students can learn from lectures but scaffolding is required for average
students. Scaffolding is provided by variety of activities. All six textbooks were
analyzed and it was seen that only the MEB textbooks offer different types of
activities to students. The types of activities offered are: experiments, assignments,
trips, designs, and projects. Goals of activities and assignments are given at the

beginning of each which is important in guidance and support.

Only the IBDP textbook presents a type of information box called an examiner’s

hint. In these boxes, students learn how to answer exam questions, they serve as a
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guide to solving questions. While five examiner’s hint boxes are given in Topic 5,
only one is given in Option G. In Topic 5, for example, the hint given to describing
the correct answer is: “Although primary consumers are plant eaters and secondary
consumers eat flesh, the terms herbivore or carnivore should be used only to describe

their diet, not to describe their trophic levels.” (Damon et al., 2007, p. 116).

While the MEB textbooks give names of terms in bold the IBDP textbook gives the
names of terms in italics. The IGCSE textbook defines some terms in small boxes,

and all names of terms are given in bold.

Analogies are helpful for students to develop better thinking skills when they are
used effectively. The six selected textbooks were analyzed and analogies were found.
While the IGCSE textbook does not make use of analogies in the instructions, both
the MEB textbooks and the IBDP textbook do. For example, an analogy is used to
explain the working pattern of ecosystems: “Scientists who are studying ecosystems,
are concerned about how ecosystems work rather than individual organism or
communities. This working pattern can be likened to a factory that produces
regularly.”(Akkaya et al., 2011b, p.178). Another analogy example from the IBDP
textbook Option G, “Ozone is like a protective sunscreen for the planet.”(Damon et

al., 2007, p.580).

The number of analogies according to the textbooks is listed in Table 26.

Table 26
Number of analogies of six textbooks

Number of analogies

MEB Grade 9 5
Grade 10 10
Grade 11 1
Grade 12 1

IBDP Topic 5 2
Option G 4

IGCSE 0
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Active participation of students

Student responses and assignments determine the active participation of students.
Instructional material should help students in their learning process, in terms of
physical and mental engagement and activities help this. Of the books analyzed, only
the MEB textbooks provided student activities. The type and number of activities are

presented in Table 27.

Table 27
Lists of activities that are offered in the MEB textbooks

Activities

Grade 9 v Experiment:

How do acid rains affect plants? (p. 214)
v Poster:

Air pollution (p. 215)
v' Prepare newspaper:

How can water pollution be prevented? (p. 218)
v" Presentation:

The importance of sound in our lives (p. 222)
V' Trip:

What are the things to consider about environment lightning? (p. 224)
v' Presentation:

What are the dangers of the food we consume? (p. 226)
v' Project:

Recycling (p. 236)

Grade 10 v Realize what is learned:
Ecosystem and life (p. 174)
v" Model constructing:
Can we construct a natural ecosystem? (p. 178)
v" Project:
Ecosystem we lived (p.180)
v' Learning:
Food web (p. 204)
v" Interpretation:
Bioaccumulation (p.206)
v" Poster designing:
Cycles of matter (p. 214)

Grade 11 V' Activity:
Prey and predator relationship (p.206)
v' Activity:
Endangered species (p.224)

Grade 12 V' Activity:
Avlan Lake (p. 233)
v" Project:
Rehabilitation of environment that we are living in (p. 234)
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Targeted instructional and assessment strategies

Learning outcomes stated in curriculum requirements should be taught, and
instructional materials should include instructional and assessment strategies to assist

in teaching.

If alignment and completeness of strategies are available in instructional material, it
is possible to teach the learning outcomes targeted in the curriculum. The analysis
results of the MEB, the IBDP and the IGCSE textbooks regarding the alignment of

strategies and completeness of strategies are given in this section.

The MEB textbooks, according to the curriculum, deliver ecology topics with 30
objectives. These objectives are mainly in the comprehension level of Bloom’s

Taxonomy (53.33%).

The IBDP textbook Topic 5 section delivers ecology topics with 25 objectives,
mostly at the knowledge level (40%). The IBDP textbook Option G section delivers
ecology topics with 44 objectives, mostly at the analysis level (43.19%). The IGCSE
textbook delivers ecology topics in 24 objectives, again mostly at the knowledge

level.

The objectives for all these texts, according to Bloom’s Taxonomy levels, are

presented in Figures 7, 8, 9.
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MEB objectives according to Bloom's taxonomy levels

2 16
2 14
[&]
2 12
S 10 8
S 8
g 6
Q
E 4 5 3
2 1
:: C :
0 - T T T T - T 1
g & & 5 » &
I s & » & &
S & S v ) &
& s W ©
CPQ
Bloom's Taxonomy levels
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Figure 8. IBDP objectives according to Bloom’s Taxonomy levels
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IGCSE objectives according to Bloom's taxonomy levels
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Figure 9. IGCSE objectives according to Bloom’s Taxonomy levels

Instructional strategies and assessment technique

While the MEB textbooks and the IBDP textbook present questions at the end of

each section and unit, the IGCSE textbook presents questions throughout the units.

The questions were categorized according to question types. The results are shown in

Figure 10.

According to the analysis, the assessment mainly discussed in the textbooks is

summative assessment. The MEB textbooks have different types of questions, and

the IBDP textbook mainly has data- related and open-ended questions. The IGCSE

textbook mainly has open-ended questions.
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Figure 10. Types of questions in all textbooks

Interviews with MEB, IBDP and IGCSE biology teachers

Interviews were conducted with teachers of the MEB, IBDP and IGCSE biology
curricula to obtain their opinions of the biology textbooks used for their respective
curriculum. Interviews were conducted face-to-face for the two MEB and the two 1B
biology teachers while Skype was used to interview with the two IGCSE biology
teachers. The questions were patterned after the instrument created by FLDOE. A
semi-structured interview technique was used and 22 questions were asked to obtain
teachers’ opinions (Appendix E). The researcher preferred to ask 18 out of 22
guestions, because the remaining four questions were found repetitive. A1 and A2
refer to MEB teachers, B1 and B2 refer to 1B teachers and C1 and C2 refer to IGCSE

teachers.
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Alignment with curriculum requirements

When asked about textbook alignment with their curriculum, all teachers indicated
there was a good alignment. However, the MEB teacher (A1) stated that the

textbooks should be supported with extra homework and activities.

Level of treatment

Overall, the teachers expressed that the textbooks adequately addressed ecological
concepts, but they had some concerns and suggestions (see Table 28). According to
IB teachers, the standard level curriculum on its own is not enough to teach ecology

concepts fully, unless higher level is also taught to students. Compared to the MEB

textbooks, the IBDP textbook fails to address some concepts.

Table 28

Teachers’ opinions regarding level of treatment

MEB

IBDP

IGCSE

Objectives are suitable for targeted
learning outcomes and for students.

The language of the textbooks is
appropriate for students.

Time is enough for teaching
ecology.

Textbook includes all necessary
concepts related to the objectives.

Textbook is for international
teaching in a second language, thus
the language is appropriate for the
age level of students and is clear
regarding understanding.

Time is enough for teaching
ecology.

The order of the objectives that is
in the curriculum is not followed
by the textbook but properly
covered.

Textbook contains lot of terms that
confuse students.

Time is enough for teaching
ecology.

Expertise for content development

The six teachers expressed that only the names of the authors are given and no

further information is provided. In addition, MEB teacher (A2) suggested that it

would be better if the backgrounds of authors are included.
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Accuracy of content

Teachers’ opinions regarding accuracy of content are presented in Table 29.

Table 29

Teachers’ opinions regarding accuracy of content

MEB

IBDP

IGCSE

Textbook accurately represents the
knowledge and concepts of
ecology.

The textbooks are objective and
free of mistakes and errors.

The facts given in the textbook are
accurate and cover generally
accepted concepts for the area of
ecology.

Textbook accurately represents the
knowledge and concepts of
ecology.

The textbook is objective and free
of mistakes and errors.

The facts given in the textbook are
accurate and cover generally
accepted concepts for the area of
ecology.

Textbook accurately represents the
knowledge and concepts of ecology
but details confuse students.

The textbook is objective and free
of mistakes and errors.

The facts given in the textbook are
accurate and cover generally
accepted concepts for the area of
ecology.

Currentness of content

Teachers’ opinions regarding currentness of content are presented in Table 30.

According to the MEB teacher (A1), some of the visuals in the MEB textbook are

not up-to-date enough to represent ecological concepts and they do not provide

different points of views for students. MEB teacher (A2) emphasized that even the

Chernobyl nuclear accident is not known by students. Thus, content should be made

more current by giving examples.

IB teachers suggested that the IBDP textbook could include different points of views
such as philosophical ideas, which would support the IBDP programme’s Theory of
Knowledge (TOK). The teachers added that although the content of the textbook did
include examples from different countries, the information was not sufficient to teach

ecological concepts or issues relating to Turkey.
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Table 30

Teachers’ opinions regarding currentness of content

MEB

IBDP

IGCSE

The content of textbooks is up to
date.

Historical and scientific knowledge
is current.

All of the photographs are not
current enough to represent
ecological concepts.

The content of textbooks is up to
date.

Historical and scientific knowledge
is current.

The photographs are current
enough to represent ecological
concepts.

The content of textbooks is up to
date.

Historical and scientific knowledge
is current.

The photographs are current
enough to represent ecological
concepts.

Authenticity of content

Teachers’ opinions regarding authenticity of content are presented in Table 31.

IB teacher (B1) believes that many ecological concepts are too abstract for students

to understand without real-life examples. Therefore, the 1B teachers suggested that

the IBDP textbook should include more real-life connections to support their efforts

to make the concepts more relevant to students.

IGCSE teacher (C1) noted that the questions in the textbook had good

interdisciplinary connections; they required students to use mathematics skills to

solve calculations and analyze graphs.

Table 31

Teachers’ opinions regarding authenticity of content

MEB

IBDP

IGCSE

The textbooks include life
connections especially the 9" grade
textbook.

Textbooks include interdisciplinary
treatment. For example, the
philosophical view is given in the
topic of conservation of
environment.

The textbook includes life
connections.

Textbook includes interdisciplinary

treatment but only in small
amounts.

The textbook includes life
connections.

Textbook includes interdisciplinary
treatment (math, chemistry).
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Multicultural representation

The six teachers noted that ecological concepts and issues in the six selected
textbooks are universal and the contents of the textbooks are fair and advocate for

multicultural representation.

Humanity and compassion

The six teachers expressed that there are no problem with regard to humanity and

compassion in the six selected textbooks.

Comprehensiveness of student and teacher resources

The IGCSE teachers stated that the teacher resource kit aligns with the curriculum

and the textbook. IB teachers noted that they would like to have a teacher’s resource.

Logical organization

Teachers’ opinions regarding the logical organization of the textbooks are presented
in Table 32. MEB teacher (A1) suggested that it would be better if all ecology-
related topics were given in one grade. This teacher added that topics relevant to

ecology, such as classification and biodiversity could be taught within this grade as

well.

Table 32

Teachers’ opinions regarding logical organization

MEB IBDP IGCSE

The spiral curriculum feature SL and HL parts of textbook could  The logical organization is good.
creates disconnections between follow each other to provide

ecology topics. completeness.
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Readability of instructional materials

Teachers’ opinions regarding the readability of instructional materials are presented

in Table 33.

The MEB teachers stated that the text was mainly in Turkish rather than using
English terms or Latin names for organisms which help to make the ecology unit
more understandable to students. However, the narrative nature of the textbooks

tends to bore students.

The IB teachers said that visuals should consist of real photos or more accurate
drawings. In addition, the number of visuals should be increased and more
information should be given under the visuals to explain them. Finally, they
recommended that it would be better if the visuals are numbered, for reference within

the text and to increase ease of use.

IGCSE teachers stated that the textbook contains a large vocabulary list which makes

it hard to understand.

Table 33

Teachers’ opinions regarding readability of instructional materials

MEB IBDP IGCSE

The language levels of the The language of the textbook is The language of the textbook is
textbooks are suitable for the clear and understandable. clear and appropriate for students’
students’ age. age.

The visuals are not of good quality.  The visuals are of appropriate
quality and suitable for the topic.

Ease of materials use

Teachers’ opinions regarding ease of materials use are presented in Table 34.
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IB teacher (B1) suggested that HL and SL should be published separately so that the

thickness of the textbook is decreased.

Table 34

Teachers’ opinions regarding ease of materials use

MEB IBDP IGCSE

The costs of the textbooks are The cost of the textbook is high for  The cost of the textbook is
cheap enough for students to buy. Turkish standards. expensive for students.

The textbooks are thin and easy to ~ The textbook does not have a hard ~ The textbook is easy to carry.
carry. cover to help carry the books more
easily.

Pacing of content

Teachers’ opinions regarding the pacing of content are presented in Table 35.

IGCSE teacher (C2) indicated that the textbook consistently gives information using
vocabulary words which tends to bore students. The questions from past examination

papers were good for preparing students for the examination.

Table 35

Teachers’ opinions regarding pacing of content

MEB IBDP IGCSE

Pace of content is slow because of ~ The pace of content is appropriate. ~ Pace of content is slow because of
the narrative explanations. a large number of vocabularies.

Motivational strategies

Teachers’ opinions regarding motivational strategies are presented in Table 36.
According to MEB teacher (A1), different types of activities should be added to
motivate students. MEB teacher (A2) suggested that to better prepare students for
university entrance exam, there should be activities and questions related to the

analysis and synthesis levels of Bloom’s Taxonomy.
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Table 36
Teachers’ opinions regarding motivational strategies

MEB IBDP IGCSE
The number of activities in the Practical work is important in The textbook does not contain any
textbooks is not enough to teach biology education but the textbook  activities which would help
ecology. does not offer any. motivate students and allow for
feedback.
The textbook does not provide The only motivational source is
feedback and do not include visuals and critical thinking
motivational strategies. questions.

Teaching a few “big ideas”

Teachers’ opinions regarding teaching a few “big ideas” are presented in Table 37.
The IB teachers said that the textbook has sufficient details about global warming.
Conservation of nature is given in the optional part of textbook; for effective

teaching of ecology it should be in the core part of the textbook.

Table 37

Teachers’ opinions regarding teaching a few “big ideas”

MEB IBDP IGCSE

The textbooks give “Big Ideas” The textbook gives general ecology  The textbook is good at teaching
and necessary concepts for ecology  content. main ecological concepts.

are presented but not in detail.

Explicit instruction

Teachers’ opinions regarding teaching explicit instruction are presented in Table 38.

Table 38

Teachers’ opinions regarding explicit instruction

MEB IBDP IGCSE

The instructions of activities could ~ The textbook is good at producing ~ The instructions are clear.
be more explicit to follow. explicit instruction and the

explanations are clear.

Guidance and support

Teachers’ opinions regarding guidance and support are presented in Table 39.
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Table 39

Teachers’ opinions regarding guidance and support

MEB

IBDP

IGCSE

The textbooks provide a chance for
students to receive feedback from
their teacher.

Number of activities is not enough
for adequate feedback.

The textbook does not provide
enough guidance and feedback so
the textbook should have a teacher
book to support teachers.

Important terms in bold.
Website links would be good
guidance.

Targeted instructional and assessment strategies

Teachers’ opinions regarding targeted instructional and assessment strategies are

presented in Table 40.

According to IGCSE teacher (C1) the questions are good at preparing students for

examinations. The assessment strategies can be improved by different types of

questions such as reading text related questions.

Table 40

Teachers’ opinions regarding targeted instructional and assessment strategies

MEB

IBDP

IGCSE

The questions are inadequate in
terms of Bloom’s Taxonomy.

The cognitive level of questions
should be higher since students are
expected to develop analysis,
synthesis, and evaluation skills.

The questions given in the

textbook are for preparing students

for exams since they are old IB
exam questions.

The questions were appropriate for
assessing achievement of
objectives.
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CHAPTER 5: DISCUSSION

Introduction

The purpose of this study was to analyze and compare the content, the presentation,

and learning the ecology units of six textbooks: four current MEB textbooks, an

IBDP textbook and an IGCSE textbook. The second aim of this study was to obtain

the opinions of biology teachers who are using the MEB, the IBDP and the IGCSE

textbooks in their classrooms to provide supportive evidence. In this chapter, data

obtained from the six selected textbooks are discussed.

In this study, following research questions were addressed:

1) Which biology textbook has the best coverage of ecology units within MEB,

IBDP and IGCSE curricula, when evaluated according to FLDOE evaluation

criteria?

Sub-questions:

How do biology textbooks cover ecology-related topics in MEB, IBDP and
IGCSE in terms of content (alignment with curriculum requirements, level of
treatment, expertise for content development, accuracy of content,
currentness of content, authenticity of content, multicultural representation,
humanity and compassion)?

How do the biology textbooks cover ecology-related topics in MEB, IBDP
and IGCSE in terms of presentation (comprehensiveness of student and

teacher resources, alignment of instructional components, organization of
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2)

instructional materials, logical organization, readability of instructional
materials, pacing of content, and ease of materials use)?

How do biology textbooks cover ecology-related topics in MEB, IBDP and
IGCSE in terms of learning (motivational strategies, teaching a few “Big
Ideas”, explicit instruction, guidance and support, active participation of
students, targeted instructional assessment strategies, instructional strategies

and assessment techniques)?

What are the opinions of biology teachers who use MEB, IBDP and IGCSE
textbooks as a source of instructional material about content, presentation and

learning of these textbooks?

Discussion of the findings

The findings of this study were based on the content, presentation, and learning

provided by the textbooks. The sub-questions were given at the beginning of each

sub-heading. Then, the results were discussed with regard to related sub-question.

Content

How do biology textbooks cover ecology related topics in MEB, IBDP and
IGCSE in terms of content (alignment with curriculum requirements, level of
treatment, expertise for content development, accuracy of content,
currentness of content, authenticity of content, multicultural representation,

humanity and compassion)?
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Alignment with the curriculum requirements

The analysis concluded that the four MEB biology textbooks are parallel to the MEB
biology curriculum and the IBDP textbook is parallel to the IB biology guide in
terms of correlation, scope and completeness. The IGCSE textbook states same
objectives but arranged in a different order and worded differently. The IGCSE, the
MEB and the IBDP textbooks properly cover the objectives given in the curricula
and align with curriculum requirements. The interviewed teachers agreed with this

analysis as well.

Level of treatment

The MEB textbooks complement the spiral feature of curriculum design to support
the age appropriateness of topics. The ecology-related units are spread from grade 9
to grade 12; however, grade 12 topics are low level in terms of age appropriateness.
The ecology-related units start with simple concepts and move to complex concepts.
In each textbook, topics begin with daily life examples or interdisciplinary treatment

which helps the beginning of units to be simple to start.

The IGCSE textbook is used in Turkey for grades 9 and 10 and the IBDP textbook is
used for grades 11 and 12. In that regard, the IGCSE textbooks may not be suitable
for students’ age level. The IGCSE teachers supported that students are confused
about some of the detailed information given in the textbook. Since the IBDP
textbook is for grades 11 and 12 and has SL Topic 5 and HL Option G parts and
differentiates topics from simple to complex, it is appropriate for age level of

students. Topics directly start with explanations or knowledge which make difficult

93



to start. Like the IBDP textbook, the IGCSE textbook directly starts with knowledge

and explanations.
Expertise for content development

All of the textbooks have the authors’ names printed on them except the 12" grade
MEB textbook. According to MEB (2012), the author should be a specialist in the
subject. The requirement is that authors should have minimum undergraduate degree
or doctoral degree (PhD) in the subject or they should have published a textbook.
Thus, with this acknowledgement, MEB textbooks may not include background

information regarding authors.

Sewell (2004) discussed that in some cases, a name may be cited as author without
having any contribution to textbook. Providing information about the authors can
help assure teachers of the expertise and knowledge level of the authors. Some
teachers supported the idea that background information regarding authors is

important to include.
Accuracy of content

The six selected textbooks use scientific names and Latin names. Each of the
textbooks contained errors regarding Latin names. Scientific names, Latin names, are
used universally to identify particular organisms which are living or extinct
(Assumption University of Thailand, 2001). According to Thompson (2007) Latin
names are used as an essential language by scientists to communicate about
biodiversity. In the literature, language method of textbooks and misspelling

problems were detected in the textbook analysis studies (Yapici, Coskun & Akbayin,
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2009). Since Latin names represent organisms throughout the world, they should be

free of errors (Table 13).

Visuals in the six selected textbooks were investigated and magnification errors
regarding organisms were found in each, especially in diagrams explaining food
chains and food webs. Errors of size representation may cause misunderstanding
regarding the actual size of organisms. As stressed in the literature review, accuracy
of content is important to support students' conceptual understandings. Cook (2008)
summarized in a study that illustrations should present sufficient information to
promote students’ understanding. A recent research study by Yapici, Coskun and
Akbayin (2009) also indicated that grade 10 MEB textbooks suffered from
disproportion problem in food chain and food web topic. As in past research, the
analysis of the textbooks in this study revealed that such a problem continues to a

certain extent, but is generally of better quality than before.

The opinions of MEB and IB teachers are parallel to findings. Only the IGCSE
teachers stated that information in detail confuses students, which is not considered

in analysis results.

Currentness of content

All six of the selected textbooks were published in recent years. Demirkaya Gedik
(2008) discussed the importance of current events in social studies textbooks. She
stated that current events are important for students to build life relevancy and apply
their learning to daily life. In that regard, since ecology-related units cover social
topics like environmental issues, currentness of content is crucial, to achieve

effective ecology and environmental education. This study showed that real-life
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connections in the six selected textbooks are sufficiently up to date to represent
current ecological issues. The IBDP and IGCSE teachers interviewed for this study
concurred with this analysis. However, MEB teachers stated that some of the
photographs are not up to date enough to teach ecological concepts and suggested

presentation of more current photographs.
Authenticity of content

Meaningful content is important in students’ learning process, and life connections
make the content of textbooks meaningful for students. Moreover, life connections

provide motivation and sustain the attention of students (FLDOE, 2008).

The MEB and the IBDP textbooks provide a large number of real life connections
(Table 14). The IGCSE textbook, however, contains only a few connections. Pop-
Pacurar and Ciascai (2010) stated that if the content of the textbook lacks daily life
examples, it produces distance between students and textbooks. In time, students
lose their interest towards biology. According to Tekkaya, Ozkan and Sungur (2001)
students learn ecology easily because they can relate concepts to daily life. In this
context, it can be concluded that the MEB textbooks and the IBDP textbook are

advantageous regarding life connections.

Interdisciplinary treatment is another important point in the authenticity of content.
The learning of students improves when textbooks includes interdisciplinary
explanations and activities that transfer skills and knowledge between subjects
(FLDOE, 2008). In that regard, throughout the ecology units in the MEB textbooks,
activities and examples aim to transfer skills and knowledge of subjects (Turkish

language and literature, geography, chemistry, mathematics, history, art and use of
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technology) to ecology units. Compared to the MEB textbooks, the IBDP and the
IGCSE textbooks contain a few links to other subjects (mathematics, chemistry).
Parallel to these findings, Caravita et al. (2008) stated that “Environmental education
requires a systemic approach for the interpretation of the environmental issues and
depends on collaboration among teachers of different subject matters for the

integration” (p. 101).

The opinions of teachers supported the results that all of the textbooks include life

connections and interdisciplinary connections.

Multicultural representation

All the MEB, IBDP and IGCSE textbooks support multiculturalism by providing
examples from many different countries and cultures. It is expected from developed
countries that universal principles in education should be considered and intercultural
interactions and universal values should be accelerated. Although the MEB textbooks
are designed to be used by Turkish students, the textbooks include universal
problems and examples. In that regard, teachers noted that students have positive

notions about other cultures.

The IBDP and the IGCSE textbooks are designed to be used by students from many
different countries; therefore it is no surprise their multicultural content is strong.
Sadly, they do not provide any examples related to Turkey; therefore, Turkish

students may find it difficult to focus on local environmental issues.

Humanity and compassion

Textbooks should include sufficient care and treatment of animals and people, as

well as sympathy, compassion and consideration of values and needs for all
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organisms. At the same time, a textbook must omit inhumane treatment and sexism
(FLDOE, 2008). According to Rosenberg (1973) teaching materials should be
prepared for all children without any exception. In this context, none of the textbooks
included inhumane treatment or sexism which is a positive feature. In addition, the
MEB textbooks supported compassion with suggestions to protect the environment;
conservation of nature can promote students’ positive perspectives regarding nature

and biodiversity. The interviewed teachers’opinions aligned with these findings.

Presentation

e How do the biology textbooks cover ecology-related topics in MEB, IBDP
and IGCSE in terms of presentation (comprehensiveness of student and
teacher resources, alignment of instructional components, organization of
instructional materials, logical organization, readability of instructional

materials, pacing of content, and ease of materials use)?

Comprehensiveness of student and teacher resources

Resources include a teacher book as well as a student book. Student and teacher
books must be complete enough to meet the objectives of the subject. Additionally,
teachers should not need to prepare extra teaching material for the course (FLDOE,

2008).

Only the IGCSE textbook possesses a teacher resource Kit. It provides additional
teaching material for teachers (worksheets, animations, practical works, and trial
exam papers) and this is an advantage for the IGCSE textbook. The IGCSE teachers

were pleased about IGCSE teacher’s resource kit. The MEB teachers and the IBDP
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teachers indicated that a teacher’s book would be helpful and supportive for their

teaching efforts.

Alignment of instructional components

Student materials and teacher materials must align with the curriculum and with the

each other (FLDOE, 2008).

The IGCSE textbook and its teacher resource are aligned. However, the IGCSE
textbook does not follow the order of topics in the curriculum, thus parallelism
between the teacher’s resource kit and the IGCSE curriculum is not expected.

Neither the MEB nor the IBDP has a teacher resource Kit, therefore analysis of

alignment was not conducted.

Organization of instructional materials

Both the IBDP textbook and the IGCSE textbook give objectives for the units at the
beginning of chapters. This is good for students so that they understand what they
should learn. All of the textbooks have color coding, but only the IGCSE textbook
indicates the difficulty level of questions with yellow highlighting. This is a helpful

feature, and both students and teachers understand the importance of the question.

The MEB textbooks have a bibliography and glossary but neither the IBDP nor the
IGCSE textbooks include these features (Table 15). This is a negative point for these
two textbooks, in that students cannot easily find the vocabulary words from the

glossary.

The textbooks contain visuals that are related to texts. Unlike the IBDP and the

IGCSE textbooks, the MEB textbook has a large number of visuals. This is a useful
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feature for the teacher (see discussion about visuals under the sub-heading of

accuracy of content).

The MEB textbooks and the IBDP textbook have small boxes which are introduced
at the beginning of each textbook. The IGCSE textbook does not boxes, presents
information and knowledge in bite-sized chunks. This feature eases the cognitive

load of the textbook as mentioned later (see pace of content).

The MEB has the most pages devoted to the topic of ecology. This is because
ecology is included in all four years of student learning and the language of
textbooks is like telling a story. The IBDP textbook has the least number of pages of

the textbooks compared (Table 16).

Logical organization

Spiral curriculum is a popular sequencing approach. Each new topic is related to one
or more previous topics, with new information and content added, and tasks
becoming more complex (FLDOE, 2008). Spiral curriculum is applied both to the
MEB curriculum and the MEB textbooks, with ecological content being addressed
throughout grades 9 to 12. The topics are expanded in each grade, with key concepts
containing more information as they go from simple to complex, known to unknown,
and concrete to abstract (MEB, 2011 a). This study showed that having a spiral
curriculum is an advantage for the MEB textbook. The curriculum should repeat

basic ideas while building on them, and thus directly affect learning (Bruner, 1960).

On the other hand, some researchers criticize spiral curriculum (Eker, n.d), indicating
that it might spread a topic out too thinly and interrupt continuous study. The

alternative is to concentrate a topic in one year so that students learn it all at the same
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time without any separation. The opinions of the MEB teachers were parallel to this
idea; they stated that a spiral curriculum causes disconnection between ecology-

related units.

The IBDP textbook provides ecology topics in Topic 5 and Option G. Like the MEB
textbooks, Option G contains more complex and detailed information about key
terms. Teachers can choose to teach Option G or not. When teachers choose not to

teach option G, students learn concepts only in Topic 5.
Readability of instructional materials

According to Erol and Kiroglu (2005) textbooks should present important features in
terms of language and expressions. Expressions should be explicit and

understandable. The age level should be considered when abstract terms are used.

A large number of technical terms are used in science because of the nature of
science. These terms are often difficult to understand by students. Biology, especially
when compared to physics, chemistry and other sciences, has many readability issues

with its large number of concepts, theories and principles (Ozay, 2009).

The ease of readability and readability levels of the IBDP textbook Topic 5 section
and MEB textbooks in grades 9, 10 and 12 were found to be moderately difficult
(IBDP Topic 5 60.17; Grade 9 53.07; Grade 10 52.31; Grade 12 52.07). This finding
corresponds to a recent study where a researcher rated the readability level of grade
10 MEB textbook as moderately difficult for Photosynthesis and Cellular respiration
topic (Inang Gok, 2012). This finding conflicts with another study that determined
the readability level of grade 9 MEB textbook as easy for the unit on cells (Ozay,

2009). One reason for these differences might be because of the varying nature of the
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topics. Readability ease and readability level of grade 11 is determined as 48.7 and
difficult to read. Likewise, readability ease and readability levels of Option G of the
IBDP textbook and the IGCSE textbook was determined as easy (Option G 71.67;
IGCSE 72.7).Visuals are important in the communication of science concepts
(Ametller & Pinto, 2002). In that regard, their quality and numbers are important in
teaching ecological concepts. In this research, the MEB textbooks contained the most
number of visuals, and the IGCSE textbook contained the lowest number of visuals
(Table 24). lllustrations in the textbooks are good enough to represent ecological
concepts. The opinions of MEB and IGCSE teachers supported the finding that
visuals are good quality and suitable for the topic. However, the IBDP teachers noted

that visuals should be better.

Pacing of content

Containing bite-size chunks or blocks of information is an important feature for
instructional materials. To avoid overwhelming students, the chunks should not be
too small or too large (FLDOE, 2008). In this regard, all of the textbooks present
information boxes which are advantageous. Quiroga, Croscy and Iding (2004) stated
that organized information is reducing the overwhelming cognitive load. However,
according to interviewed teachers, pace of content is slow because of the large

number of vocabulary words in text.

The MEB textbooks use a story-telling approach to presenting their biological
content; therefore, reading explanations and gaining information takes time.
Although, the IGCSE textbook contains many terms, they are presented in small

boxes. The visuals of the IGCSE textbook help ease the cognitive load as
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recommended by FLDOE (2008). In this context, it can be concluded that the IGCSE

textbook is good at the pacing of content and in terms of adequate visual support.

Ease of materials use

None of the textbooks has a hard cover which helps reduce the weight of the books;
however, the IBDP textbook is 710 pages long and this makes it heavy to carry. The
MEB textbooks are cheapest textbooks. The IBDP and IGCSE textbooks are very
expensive which may cause affordability problems. The opinions of interviewed

teachers are parallel to findings.

Learning

e How do biology textbooks cover ecology-related topics in MEB, IBDP and
IGCSE in terms of learning (motivational strategies, teaching a few “Big
Ideas”, explicit instruction, guidance and support, active participation of
students, targeted instructional assessment strategies, instructional strategies

and assessment techniques)?

Motivational strategies

As discussed in the literature review, the language style of textbook is a factor in
motivating students. This study found that the story-telling format of the MEB
textbooks was the most friendly language style. The language is like someone talking
to you and can be more engaging for the students. As stated earlier, the large number
of real-life examples in the MEB textbooks also helps to make the content more

meaningful and motivating for students (Table 14).
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Activities are another factor in motivation. According to Johnstone and Al-Shuaili
(2001) practical work increases students’ motivation and students feel ownership of
their learning. The MEB textbooks contain a variety of activities and practical work
and are better than the IBDP and the IGCSE textbooks regarding these types of
motivational strategies. Interviewed teachers support the analysis result that activities

as a motivational strategy should take place in a large amount.

The IGCSE textbook contains very few real-life connections and the language style
is more scientific and monotonous. This study concluded that the IGSCE textbook

has less motivational strategies in terms of language and relativity to real life.

One of the key motivational features of the IBDP textbook is its use of website links
(neither the MEB textbooks nor the IGCSE textbook contain Internet links). The
IBDP textbook has another advantage for motivation with its use of technology.
Baser and Yildirim (2012) stated that technology is a useful tool to attract students,

consolidate their knowledge and provide better permanent understanding.

Teaching a few “Big ldeas”

The fundamentals of ecology are required for understanding connections between the
environment and human communities. In addition, the fundamentals of ecology are
critical to understanding the impacts of human actions on the environment (EETAP,

2002).

The MEB textbooks cover the most number of ecological key concepts (Table 25).
Environmental ethics is presented only in the MEB textbook. This study found that
the IBDP textbook and the IGCSE textbook cover the same number of ecological key

concepts. Surprisingly, the IBDP textbook does not cover nutrient cycling which,
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according to EETAP (2002), is an essential ecological concept. The six interviewed
teachers supported the analysis result that most of big ideas were presented in the

textbooks.

Explicit instruction

Archer and Hughes (2011) defined explicit instruction as “a structured, systematic
and effective methodology for teaching academic skills” (p.1). Each of the textbooks
analyzed in this study has its own approach for providing explicit instruction. The
IBDP textbook and the IGCSE textbook give explicit objectives for each section,
which aid teachers in knowing what to teach and help students understand what to
learn. Instructions in the MEB textbooks, the IBDP textbook and the IGCSE
textbook are clear and understandable. Activities of the MEB textbooks are explicit
enough to follow step by step. Neither the IBDP textbook nor the IGCSE textbook
offers activities for students. Therefore, it is not possible to discuss activity

instructions of these textbooks.

All teachers noted that instructions of the six selected textbooks are clear.

Guidance and support

This study revealed that the MEB textbooks offer the greatest number and variety of
activities; neither the IBDP textbook nor the IGCSE textbook offer any activities for
students (Table 27). The teachers’ opinions support that activities are important in
biology teaching and should be present in textbooks. Even though the MEB
textbooks include activities, teachers would like to see more. According to FLDOE
(2008) the average student needs scaffolding to acquire knowledge and skills.

According to Science Community Representing Education (SCORE) (2008), good
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quality practical work helps students to develop skills, knowledge and conceptual

understanding by promoting students’ interest.

In addition to practical work, Glynn and Takahashi (1998) stated that analogies are
helpful for meaningful learning. Both the MEB and IBDP textbooks make use of the
most number of analogies to explain ecological concepts, with MEB containing the
most (Table 26). The IGCSE textbook does not contain any analogies. Ugur, Dilber,
Senpolat and Duzgun (2012) point out that analogy may cause misunderstanding and
impaired learning when they are not used effectively; therefore, it may be a benefit
for the IGCSE textbook not to include analogies. Opinions of the teachers are

parallel to analysis results.

Active participation of students

Success in science depends on the coordination of teacher, student and educational
technologies and additionally the content, educational design and physical features of
textbook may influence success in science (Bakar, Keles & Kogakoglu, 2009). Only
the MEB textbooks offer a large number and different types of activities to
encourage activity participation of students (Table 27). The IBDP and the IGCSE
textbooks do not contain any activity. Since activities and practical work are an
essential part of biology teaching, the MEB textbooks are better in terms of
educational design. The MEB textbooks provide opportunities for students to

perform their skills and concrete their learning.

At the beginning of each activity outcomes are written. This is good for teachers to
check whether they have achieved the targeted objectives or not. Activities support

group working, thus, collaborative learning. According to Gokhale (1995) the
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concept of collaborative learning is an instructional method which helps students
working in small groups to achieve a goal, as well as method improving their critical

thinking skills.

In the MEB textbook, students are expected to do some practical work through
activities. Therefore, students are actively engaged to activities and improving their
knowledge. Teachers pointed out that when using these textbooks, they need to refer

to other resources to support student involvement and active participation.

Targeted instructional assessment strategies

Since the MEB curriculum delivers ecology topics in four textbooks, the MEB
textbooks have the largest number of objectives. However, most of these objectives
focus on student comprehension which, according to Bloom’s Taxonomy, is a low
level of cognitive development (Figure 7). Compared to the other textbooks, Option
G of the IBDP textbook has more objectives which encourage analysis which
involves higher level thinking skills (Figure 8). Application of knowledge is a
required higher-order cognitive skill (Zoller, 1993). The IGCSE textbook objectives
fall mainly with the knowledge level of Bloom’s taxonomy which is even lower than
comprehension (Figure 9). Students are expected only to recall the knowledge that is
required (Zoller, 1993). Since the MEB curriculum expects students to gain analysis,
synthesis and evaluation skills, the teachers interviewed in this study agreed that

textbooks should focus on higher order cognitive skills.

Instructional strategies and assessment techniques

The MEB textbooks have the greatest variety of questions. Questions are a chance

for students to test themselves on their understanding of content. Different types of
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questions are used to elicit the knowledge in different cognitive levels (Bridgeman,
1992; Martinez, 1999). For example, data-related questions allow students to select
the correct answer while open-ended questions encourage students to formulate
answers. The IBDP textbook offers data-related and open-ended questions. As
indicated by the teachers interviewed, these questions are often taken from past IB
exams. Likewise, the IGCSE textbooks use questions from past exams which
teachers approve of. This study concludes that both the IBDP and the IGCSE

textbooks help prepare students for examinations.

Conclusion

In conclusion, the six selected textbooks designed to meet the MEB, the IBDP and

the IGCSE curricula have weak and strong points.

From the perspective of content, the four MEB textbooks come before the other two
textbooks. The MEB books provide more real life examples, and are more

interdisciplinary.

From the perspective of presentation, the IGCSE textbook provides teachers with
resource kits and uses bite-size information or chunked content to help regulate the
pace of study. The inclusion of websites in the IBDP textbook helps with

presentation.

From the perspective of learning, the MEB textbooks are better than both the IBDP
textbook and the IGCSE textbook. The story-telling language style of the MEB
textbooks is the most inviting for ease of reading. The MEB books also promote
learning by encouraging student participation with different types of activities and a

variety of questions. However, the study found that the objectives and questions in
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the MEB textbooks do not promote higher level thinking skills, which are found

more in the IBDP textbook.

Implications for practice

Effective science teaching requires qualified teachers, well planned curricula and
well-designed textbooks. Textbooks are the main instructional resource to meet the
objectives of biology curriculum. Well-prepared biology textbooks help teachers to
teach the fundamentals of ecology and provide opportunities for students to gain
skills and knowledge. Therefore, textbook prepararion and textbook selection

requires intensive care of the teachers and the schools.

This study used the FLDOE evaluation criteria to assess the effective instructional
materials of six different textbooks and found various weak and strong points among

them.

This study also indicated that an effective textbook should align with the curriculum,
and identified some fundamental features of a well-designed textbook. These features
should be considered when selecting textbooks. For example, real-life relevancy is
important for students to make connections with daily life. The language level should
be appropriate for students’ age, and the style of language should be friendly enough
to engage students. Assessment through questioning is essential for the teacher to
check students’ understanding and for students to make their self-assessment.
Different types of activities are important for students in terms of providing them

with opportunities to gain skills and knowledge.

Textbooks are used by both teachers and students. Hence, textbook analysis studies

should consider both students’ and teachers’ perspectives of teaching and learning.
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Accordingly, textbook analysis studies should be taken into account during the

textbook selection process.

As can be deduced from this study, textbook evaluation relating to ecology units has
many criteria to focus on. Therefore, effective evaluation criteria are crucial in
textbook selection process. Teachers and schools should pay attention to find well-

planned criteria.

Finally, the textbook writers should be experts in their profession. The textbook
committee should include language expert, program developer, assessment and
measurement expert, guidance and counseling expert and visual designer to improve

quality and effectiveness of textbooks.

Implications for furher research

Of the six textbooks selected, four were from the MEB. Since only one IBDP and
one IGCSE textbook was analyzed, other biology textbooks which implement the

IBDP and the IGCSE curricula can be studied.

Ecology-related units from each textbook is selected for analysis, number of units
can be increased. More than one unit gives more reliable findings about content,

presentation and learning perspectives of the selected textbooks.

Students and teachers use textbooks as a source of instruction. Therefore, opinions of

students about the selected textbooks can be included in the study.

Two teachers for each curriculum are included to this study from the three schools.
More schools and more teachers can be included to next studies for better reliable

results.
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The evaluation material used for this study was intended to evaluate an entire
textbook, while in this study only ecology-related units were analyzed. The

evaluation material only for a chapter analysis can be used in another study.

Biology curriculum was changed by Board Education at the beginning of 2013. New

biology curriculum can be studied in a future study.

Limitations

There are several limitations of this study that may affect analysis results. One of the
limitations is that only one topic, ecology, is analyzed in textbooks which implement
three different curricula. Findings depended only in the ecology-related units in these

textbooks.

The MEB curriculum has spiral feature and the MEB textbooks present ecology-
related topics at four different grades (9-12th) in secondary school. However, the
IGCSE curriculum is taught to 9" and 10™ graders and the IBDP curriculum is taught
to 11" and 12" graders. Accordingly, the MEB textbooks have the benefit of being
four textbooks in terms of page numbers, life connections, age appropriateness,

number of objectives.

Another limitation is the number of teachers interviewed. For the interviews, two
teachers were chosen as representatives of each curriculum. In total, only six teachers

are included in this study.

The IBDP curriculum and the IGCSE curriculum are implemented as international
curricula. The MEB curriculum focuses on national education, and therefore, the

content of Turkish textbooks mainly address national issues and examples.
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APPENDICES
APPENDIX A: Paragraphs from the MEB textbooks

Grade 9

Asit yagmurlari, fosil yakit atiklarinin dogal su dongiisiine karismasiyla olusur.
Komiir ve petrol gibi fosil yakitlarin yakilmasi sonucu atmosferde kiikiirt ve azot
igeren gazlar birikir. Bu gazlar havadaki su buhariyla tepkimeye girer. Giines 15181 da
bu tepkimelerin hizini artirir. Bunun sonucunda da siilfiirik asit, nitrik asit damlalari
olusur ve pH’si 5,6’dan diisiik olan asit yagmurlarina doniisiir. Yagmurlarin disinda
yagi1s, asit oran1 diisiik kar ya da sis seklinde de olabilir. Yogun oranda hidrojen
iyonu igeren yagislar topraga ulastifinda kalsiyum, potasyum ve magnezyum gibi
elementler ile tepkimeye girer. Bu olay sonucunda da bitkilerin kullandigi bu

elementlerin topraktaki miktart azalir. Dogal ortamdaki bitkilerin (p.213)

Yanlis aydinlatma ¢evremizdeki dogal hayati da olumsuz etkilemektedir. Bazi deniz
hayvanlarinin yuva yaptig1 yerler 1s1k kirliligi ya da yapay aydinlatma yiiziinden
tehlikededir. Yumurtadan ¢ikan binlerce deniz kaplumbagasi yavrularinin yalnizca
birka¢1 denize ulasabilmektedir. Denize ulasmak i¢in deniz ile kara arasindaki
aydinlik farkini kullanan kaplumbagalar yapay 1siklandirmalarla karaya yonelince
hayatlarindan olmaktadir. Avustralya’da yapilan bir arastirmaya gore mercanlarin,
tizerlerine diisen asir1 151k yiiziinden kendilerine renk veren mikroskobik bitkileri
reddettikleri, beyazlastiklar1 ve strese girdikleri bildirilmistir. Isik kirliliginin
Onlenmesi konusunda hepimize gorev diismektedir. Bunun i¢in dogru aydinlatmayla

ilgili bilgi sahibi olmali, dogru aydinlatma kurallarina uymali, ¢evremizdeki yanlis
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ve rahatsizlik veren uygulamalari ilgililere duyurmaliyiz. Aydinlatma yasamimizin

(p.224)

Atatiirk, doga ve ¢evre anlayisiyla giiniimiizdeki sehircilik, cevre ve tabiat gilizelligi
kavramlarina 1s1k tutmustur. Bu kavramlarin bilinmedigi ve konusulmadigi o
yillarda, sehircilik uzmanlarini getirterek Cumhuriyet’in baskenti Ankara’y1 diizene
sokan, agac diktiren, bulvarlar agtiran, orman ¢iftligini kuran, yesillige imkan veren
Atatiirk, her zaman 6rnek alinmasi gereken essiz biiylik bir 6nderdir. Atatiirk’iin
dogayi, agact sevmesinin en belirgin drneklerinden birisi de kuskusuz Atatiirk Orman
Ciftligi’dir. Atatiirk 1925 yilinda kendi ayligindan 6deyerek ¢iftligin bugiinkii yerini
satin almigtir. O yillarda bu topraklar, ortasindan demir yolu gecen bataklik ve bos

bir araziydi. Atatiirk o (p.240)
Grade 10

Canlilarin yeryiiziindeki dagilisi 151k, sicaklik, iklim, toprak, mineraller, su ve pH
gibi abiyotik faktorlerin etkisindedir. Abiyotik faktorlere ayn1 zamanda ¢evrenin
fiziksel ve kimyasal etkenleri de denir. Genelde ilkbahar ve yaz mevsimlerinin
goriildiigii, asir1 yagis alan, tropikal yagmur ormanlari gibi fiziksel sartlarin uygun
oldugu yerlerde zengin tiir ¢esitliligi ve ¢ok sayida canli bulunurken ¢éller ve
kutuplar gibi yasam sartlarinin zor oldugu ortamlarda az sayida canli bulunur.
Kisacasi abiyotik faktorler belirli bir cevrede hangi tiirlerin yasayabilecegini belirler.
Ornegin ¢ollerde havadaki nem orani ¢ok diisiik oldugundan gece ve giindiiz
arasindaki sicaklik farki oldukea yiiksektir. Boyle bir ortamda ancak ¢ok miktarda su

depolayabilen kaktiis (p.183)
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Besin zincirleri ve besin aglarinda tiirler ekolojik etkileri bakimindan birbirlerine
bagimli oldugu i¢in baz tiirler biitiin sistem {lizerinde 6nemli etkilere sahip olabilir.
Boyle tiirlere kilittas tiirleri adi1 verilir. Komiinitede kilittasi tiirlerin birey sayisi
diger tiirlere gore az olsa da etkileri fazladir. Kilittas: tiirlerden herhangi birinin
neslinin tiikkenmesi ekosistemdeki trofik diizeyler lizerinde olumsuz yonde biiyiik etki
yapar. Ornegin Kuzey Pasifik'te kiy1 ekosisteminde kilittas1 tiir su samurudur. Su
samurlari, deniz kestanelerini yiyerek beslenir. Deniz kestaneleri de ¢ok hiicreli
alglerden olan kelpleri besin olarak tiiketir. Kelpler birgok tiir i¢in habitat olusturur.

Bu ekosistemdeki su samurlar1 yok olursa deniz kestanelerinin sayis1 artar. Bu da

(p.203)

Biyosfer II'de yerkiirede bulunan dere, bataklik, tropik yagmur ormanlari, savan, ¢ol
gibi 6nemli biyom tipleri, bu alanlara 6zgii belirli bitki ve hayvan tiirleri
bulunmaktaydi. Bu yapay ekosistemde buharlagma ve terlemeye bagl yagmurlarin
yagmasina kadar her sey planlanmisti. Biitiin besin maddeleri BiyosferII'nin iginde
iretiliyordu. Sekiz goniillii bilim insan1 da iki y1l boyunca sistemin bir parcasi olarak
BiyosferIl'de kalmis ve orada ¢alismisti. 200 milyon dolara mal olan bu projenin
amaci1 bagka gezegenlerde insanin yasayabilecegi istasyonlarin kurulmasina model
olusturmakti. Ancak sistem en fazla iki yil kendi kendine yeterli olabilmisti. Bu
siirede temiz su saglayan sistem kirlenmis, goller yosunlar ile kaplanmis tarla

bitkilerinin yerini (p.223)

Gradell

Tiir i¢i1 ve tiirler aras1 rekabet, hayvan ve bitki popiilasyonlarindaki biiyiimeyi
sinirlayan ve dengede tutan 6nemli faktorlerden biridir. Popiilasyonlarin saglikli bir

sekilde varligini siirdiirebilmesi, su, besin, 151k, yasama-cogalma alanlar1 vb. siirl
124



bazi ¢evresel kaynaklarin kullanimi ile ilgilidir. Yasama alanina en iyi uyum
saglayan tiir, bu ortamdaki diger tiirlerle en iyi rekabet edebilen tiirdiir. Rekabeti
etkileyen 6nemli faktorlerden biri de tiirlerin gelisme ve olgunlagsma donemlerinin
farkli olmasidir. Bu donemler ne kadar farkliysa tiirler arasindaki rekabet o 6l¢iide
azalir. Tiirler aras1 rekabet bitkisel {iretim a¢isindan da 6nemlidir. Ornegin gerek
kiiltiir bitkileriyle yabani ot arasindaki rekabet gereckse misir-soya, misir-fasulye gibi

karigik ekimlerde farkli (p.205)

Popiilasyon biiytikliigi birgok faktdriin kontrolii altindadir. Tiirler arasi rekabet, av-
avci iligkisi, sicaklik, yagis, 1s1k, toprak, besin vb. faktorler popiilasyonun
biiylimesini etkiler. Bu nedenle higbir popiilasyon bulundugu ortamda sinirsiz
cogalamaz. Popiilasyonun birey sayisindaki artis bireylerin biiylime, iireme ve
beslenme i¢in yeterli kaynak saglamalarini engeller. Belirli 6zelliklere sahip bir
yagsama ortaminda bulunabilecek en fazla birey sayisi, tasima kapasitesini belirler.
Ornegin bir kovandaki ar1 popiilasyonu, baslangicta az sayida bireyden olusurken bir
siire sonra popiilasyondaki birey sayisinin arttig1 gozlenir. Popiilasyondaki ar1
sayisinin kovanda bulunabilecek en yiiksek sayiya ulagsmasiyla popiilasyon
maksimum tagima kapasitesine ulasir. Popiilasyon tasima kapasitesine ulasinca

biiyiikliigiinde inisli ¢cikish dalgalanmalar goriiliir. Popiilasyondaki dengenin (p.217)

Tiirlin dagilimi, bir organizmanin bulundugu alandan, iireyebilecegi baska alanlara

yayilmasidir.

Belirli bir fiziksel ¢evrenin giines 15181, sicaklik, su, toprak ve minerallerden olusan
kosullar1, biyolojik ¢evrenin 6zellikleri, bitki ve hayvanlarin dagilimina etki eder.
Ornegin fi 1 ana vatam Afrika Kitas1 olmakla birlikte, Asya'da da yasar. Ciinkii bu iki

kitanin bazi bolgelerinde, fi llerin yagsamlarin1 devam ettirebilmeleri i¢in uygun
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kosullar vardir. Herhangi bir tiir yeni bir cografi k alana yerlestigi zaman bu alana
hizla yayilir. Ornegin italyan bal arisina gére daha fazla bal iireten Afrika bal aris1
Brezilya'ya getirilmis; ancak bir kaza sonucu kagan bal arilar1 Amerika Kitasi'na

yayilmustir. Afrika bal arilart (p.230)

Grade 12

Yasamin vazge¢ilmez madde ve besin kaynaklarindan biri olan su kaynaklarinin
stirdiiriilebilirliginin 6nemi oldukca biiytiktiir. Ciinkii su kaynaklarindan, igme ve
temizlik suyu ihtiyacimizi karsilamak, tarim alanlarin1 sulamak, suda yasayan cesitli
canlilar1 besin olarak kullanmak vb. pek ¢ok alanda yararlaniriz. Bu yararlanma
yiizyillar boyunca su kaynaklarinin kendini yenilemesi ve siirdiiriilebilir olmasi
nedeni ile sorunsuz bir sekilde devam etmistir. Ancak son yillarda su kaynaklari da
toprak gibi, hizla kirlenmeye ve stirdiiriilebilirligini yitirmeye baslamistir. Clinkii

artan niifusa bagl olarak su talebi de artmistir. Asir1 su (p.219)

Kirlenme” son yillarda adin1 ¢ok sik duydugumuz bir sdzciiktiir. Cevremizde hava,
su, toprak kirlenmesi gibi pek ¢ok kirlilik ¢esidi olusmus durumdadir. Ancak bu ¢esit
kirlenmelerin disinda, gbzle géremedigimiz bir kirlenme sekli daha vardir ki bu,
genetik kirlenme olarak adlandirilir. Genetik kirlenme, bir bolgede yasayan canlilarin
olusturdugu popiilasyonlarin “gen havuzunda” olusan ve canlinin soyunun
bozulmasina yol agan bir kirlenme seklidir. Genetik kirlenme bir bolgede yasayan ve
milyonlarca yilda o yoreye uyum saglamis olan yerli irklar yerine melez tiirlerin
yetistirilmesi ile ortaya ¢ikar. Daha fazla verimlilige sahip, 1slah edilmis ya da
melezlenmis bu tiirler yetistirildikleri bélgede bulunan yerli irklar ile esleserek

tagidiklari (p.226)
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Yasadigimiz ¢evredeki kaynaklari tiiketmeden gelecek nesillere tagimak i¢in sadece
korumak yeterli degildir. Ayn1 zamanda dogal kaynaklarin stirdiiriilebilirligini
saglamak da gereklidir. Bu kaynaklardan kendilerini yenileyebilme siiresine uygun
olarak yararlanilirsa kaynaklar uzun yillar varligini siirdiirebilir. Ancak son yillarda
karsilastigimiz pek cok 6rnekte oldugu gibi ¢evre etigini hige sayarak, asir1 kaynak
kullanimi1 bu kaynaklarin hizla tilkenmesine neden olmaktadir. Ornegin Konya
Ovasy, etrafi daglarla ¢evrilmis canak seklinde bir bolgedir. Bu daglar nedeniyle
cevresindeki alanlardan izole olmustur. Bu sayede bu havzada kendine 6zgii iklim ve
bitki Ortiisti olugsmustur. Bu havza, {ilkenin bugday deposu oldugu i¢in ticari 6neme

sahiptir. Konya Ovas1 Anadolu'nun soguk ve kuru iklimini (p.230)

127



APPENDIX B: Paragraphs from the IBDP textbook

Topic 5

Once light energy has been absorbed by producers, the chemical energy obtained by
photosynthesis is available to the next trophic level. Energy is transferred from one organism

to the next when carbohydrates, lipids or proteins are digested.

When grass is eaten by a cow, chemical energy is transferred to the cow. However, if a
clump of grass dies without being grazed on, decomposers such as fungi will use the energy

it to offer.

Inside the cow, the chemical energy is used for cellular respiration. Any heat generated by

cellular respiration is lost to the environment. If the cow is eaten, (p.118)

Concerned scientists say that money spent now on preventative measures is not money
wasted. Rather, it is an investment for a sustainable future. It is often much less expensive to

prevent a problem than to fix it.

The precautionary principle is used in the field of medicine where it is prefreable to prevent
a disease rather than to wait for a patient to become ill. Why not apply this principle to health
of the planet Earth, too? It is up to each consumer, each manufacturer and each government

to make decision.

There is an ethical issue here: one of the most unjust (p.129)

No habitat can accommodate an unlimited number of organisms- populations cannot
continue to grow and grow forever. As you have just seen, there comes a time in the growth
of a population when its numbers stabilize. This number, the maximum number of
individuals that a particular habitat can support, is called the carrying capacity and its

represented by the letter K.
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Consider, for example, a given area soil in a forest. There is a maximum number of trees
which can grow there. This number is attained when enough trees are present to catch all the

sunlight, leaving every square metre (p.133)

Option G

The red fox habitat is the forest edge. Its food consists of small mammals, amphibians and
insects. It interacts with other species like the mosquitoes which suck its blood and
scavengers which eat its leftovers. This is the fundamental niche of the red fox. The
fundamental niche is the complete range of biological and physical conditions under which

an organism can live.

What has happened to the fundamental niche? The forest edge has been turned to farmland in
many places. Some of the species eaten by the red fox have disappeared. The red for must

survive in a narrower range (p.560)

Biomagpnification is a process by which chemical substances become more concentrated at

each trophic level.

When chemicals are released into the environment they may be taken up by plants. The
plants may not be affected by the small amount of chemical that they absorb or have on their
surface. But when large amounts of affected plants are eaten by a primary consumer, the
amount of chemical it takes in is much greater. Similarly, if numbers of the primary
consumer are eaten by a secondary consumer, the amount of chemical taken in by the

secondary consumer is magnified even more. Chemicals (p.579)

In an unstable environment, it is better to produce many offspring as quickly as possible.
This is the r-strategy. In an unstable environment, lots of offspring are lost to unpredictable
forces. The few that remain can reproduce and carry on the genes of the organism. You can
imagine that weeds have this strategy. Weeds survive well in ‘disturbed ground’, like the

side of a road that is constantly mowed or edge of a farm field or a drainage ditch. Weeds
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produce thousands of seeds and grow quickly to take advantage of these unstable places. In

sand dune succession, the plants (p.590)
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APPENDIX C: Paragraphs from the IGCSE textbook
The most obvious interaction between different organisms in an ecosystem is feeding.
During feeding, one organism is obtaining food-energy and raw materials — from another
one. Usually one organism eats another, but then may itself be food for a third species. The
feeding relationships of the different organisms in the ecosystem can be shown in a food

chain, as in the diagram below.

The amount of energy that is passed on in a food chain is reduced at every step. Since energy
can be neither created nor destroyed, it is not lost but is converted into some other form.

During (p.232)

All living organisms depend on a supply of water, as we saw on page 244. Many organisms
actually live in water. Most of these aquatic organisms respire aerobically and so require
oxygen from their environment. Any change that alters the amount of oxygen in the water
can seriously affect the suitability of the water as a habitat. The two pollutants that most

often reduce oxygen in water are:

Fertilisers- nitrates and phosphates are added to soil by farmers (see page 256). Some of the

fertiliser is washed from the soil by rain into the nearest pond, lake or river. (p.255)

Many small animals, particularly insects, cause a nuisance to humans because they bite or
because they make food less palatable. More significant than their nuisance value, however,
is the fact that they may transmit diseases to humans. Some of the diseases which can be

passed from human to human in this way can be fatal.

An animal that transmits a pathogen (disease causing organisms) from one host to another is
called a vector. The vector may transmit the pathogen either by carrying it on its body or by

swallowing infected material. In the case of swallowed material — often blood- the (p.274)
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APPENDIX D: Readability levels and readability results of the six selected

textbooks
Readability Level Readability Ease
Very easy 90-100
Easy 70-89
Moderate 50-69
Difficult 30-49
Very Difficult 1-29

(Atesman, 1997)

Atesman’s formula = 198.825-(40.175 x X1-2.610 x X2)

X1= average word length in terms of syllable

X2= average sentence length in terms of word

MEB Grade9  Number of Number of Word Length  Sentence Readability
Syllable Sentence Length Ease

Text 1 264 13 2.64 7.69 72.69

Text 2 335 8 3.35 125 31.61

Text 3 277 8 2.77 12.5 54.92

Total 53.07

MEB Grade Number of Number of Word Length  Sentence Readability

10 Syllable Sentence Length Ease

Text 1 272 6 2.72 16.67 46.04

Text 2 283 10 2.83 10 59.03

Text 3 273 7 2.73 14.29 51.85

Total 52.31

MEB Grade Number of  Number of Word Length  Sentence Readability

11 Syllable Sentence Length Ease

Text 1 286 8 2.86 12.5 51.30

Text 2 325 10 3.25 10 42.16

Text 3 271 7 2.71 14.29 52.65

Total 48.70

MEB Grade Number of  Number of Word Length  Sentence Readability

12 Syllable Sentence Length Ease

Text 1 282 9 2.82 11.11 56.53

Text 2 264 6 2.64 16.67 49.25

Text 3 293 9 2.93 11.11 52.65

Total 52.07

Flesch’s Readability formula = 206.835 — (1.015 x ASL) — (84.6 x ASW)
ASL = Average sentence length

ASW = Average number of syllables per word
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IBDP/Topic 5 Number of Number of Word Length  Sentence Readability
Syllable Sentence Length Ease

Text 1 158 7 1.58 14.29 58.7

Text 2 146 5 1.46 20 63

Text 3 155 6 1.55 16.67 58.8

Total 60.17

Option G Number of Number of Word Length  Sentence Readability
Syllable Sentence Length Ease

Text 1 133 9 1.33 11.11 83

Text 2 160 6 1.6 16.67 54.6

Text 3 138 8 1.38 125 774

Total 71.67

IGCSE Number of  Number of Word Length  Sentence Readability

Syllable Sentence Length Ease

Text 1 154 7 1.54 14.29 91

Text 2 151 6 151 16.67 62.2

Text 3 149 6 1.48 16.83 64.9

Total 72.7
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APPENDIX E: Interview questions

Content

1. What do you think about the alignment with curriculum requirements of
textbooks?

2. What is your opinion about level of treatment of textbooks in terms of
objectives, students and time?

3. Does the content of textbooks include necessary information about
authorship and sources?

4. How do textbooks cover ecology units in terms of objectivity,
representativeness and correctness? Did you realize any falsity? If so,
what are those falsities?

5. How well are ecology units of textbooks current?

6. What do you think about authenticity of content?

7. What do you think about multicultural representation of textbooks?

8. How do you evaluate ecology units of textbooks in terms of humanity

and compassion?

Presentation
1. How well is the comprehensiveness of student and teacher resources?
What do you think about alignment of instructional components?
How well is the organization of textbooks?
What do you think about logical organization of textbooks?
What do you think about the readability of textbooks?
How well is the pace of content of textbooks?
What do you think about ease of use of textbooks?

Nogakown

Learning
1. What do you think about motivational strategies of textbooks?
How well do textbooks teach a few big ideas?
What do you think about explicit instructions?
How well do textbooks provide guidance and support?
What do you think about active participation strategy of textbooks?
How well are instructional strategies and assessment techniques of
textbooks?
7. What do you think about targeted instructional and assessment strategies
of activities in textbooks?

ook wm
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