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Abstract

Within the framework of today's programs and teaching approach, it is extremely
important to develop students' high-level cognitive skills and teach concepts. This situation
also requires students' active participation in the lesson. Using graphic organizers in chemistry
textbooks can both increase the active participation of students and contribute to the
development of high-level thinking skills. Thus, this study aimed to identify what kinds of
graphic organizers were placed in upper-secondary school chemistry textbooks and to
determine the purpose of graphic organizer usage and the position of graphic organizers in
the textbooks. The study is based on a qualitative research methodology and a document
analysis method was used. Four chemistry textbooks, 9th, 10th, 11th, and 12th grades were
analyzed by taking into account a concept map concerning the classification of graphic
organizers as a rubric. At the end of the study, it was found that 55 graphic organizers, 15 in
the 9th-grade chemistry textbook, 21 in the 10th-grade chemistry textbook, eight in the 11th-
grade chemistry textbook, and 11 in the 12th-grade chemistry textbook were placed in all
chemistry textbooks analyzed.

Keywords: Graphic organizer, chemistry textbooks, upper-secondary school


https://doi.org/10.46762/mamulebd.1196017
https://dergipark.org.tr/tr/pub/mamulebd
mailto:canan@balkesir.edu.tr
https://doi.org/10.46762/mamulebd.1196017
https://doi.org/10.46762/mamulebd.1196017

Usage of Graphic Organizers in Upper-Secondary School Chemistry Textbooks Nakiboglu
Ortadgretim Kimya Ders Kitaplarinda Grafik Diizenleyici Kullanimi

Oz

Giintimiiz programlar: ve ogretim yaklagimi cercevesinde Ogrencilerin iist diizey bilissel
becerilerinin gelistirilmesi ve kavramlarin 0gretilmesi son derece dnemlidir. Bu durum d6grencilerin
derse aktif katilimin da gerektirmektedir. Kimya ders kitaplarinda grafik diizenleyicilerin kullanmilmas:
hem dgrencilerin derse aktif katilimini artirabilir hem de iist diizey diisiinme becerilerinin gelismesine
katk: saglayabiliv. Bu ¢calismada, ortadgretim kimya ders kitaplarinda ne tiir grafik diizenleyicilerin yer
aldigim ve bu grafik diizenleyicilerin kullamim amaglar: ile ders kitaplardaki yerlesimlerinin
belirlenmesi amaclanmgtir. Calisma nitel arastirma metodolojisine dayalr olup, dokiiman inceleme
yontemi kullamlmigtir. Calismada 9, 10, 11 ve 12. simiflar olmak iizere dort kimya ders kitabi, grafik
diizenleyicilerin simiflandirilmasina iliskin bir kavram haritas: dikkate alinarak analiz edilmigstir.
Calismanmin sonunda 9. simif kimya ders kitabinda 15, 10. sinif kimya ders kitabinda 21, 11. sumf kimya

ders kitabinda 8 ve 12. sinif kimya ders kitabinda 11 olmak iizere tiim kimya ders kitaplarinda toplam
55 grafik diizenleyicinin bulundugu belirlenmistir.

Anahtar Kelimeler: Grafik diizenleyici, kimya ders kitabi, ortadgretim

Introduction

Studies have shown that all level students have problems understanding
chemistry topics and concepts (Nakhleh, 1992; Nakiboglu, 2003; Nakiboglu, 2006;
Nakiboglu and Nakiboglu, 2019; Nyachwaya et al., 2011; Rahayu, Treagust and
Chandrasegaran, 2021; Sanger and Greenbowe, 1997; Taber, 1994; Taber et all., 2012).
The students can also have misconceptions about many chemistry concepts because
chemistry concepts seem too abstract for students at this level. One of the reasons
related to the problematic nature of chemistry learning is that understanding
chemistry needs declarative, procedural, and relational knowledge and problem-
solving skills which can each of containing low or high levels of cognitive complexity.
This requires that students construct the relationships between facts, concepts, and or
ideas within a learning task (Nakiboglu and Nakiboglu, 2019; 2021). Because of all
these, the chemistry course is one of the most challenging courses in upper-secondary
schools and teachers can benefit from many support materials to teach chemistry
topics and concepts in their lessons (Nakiboglu, 2018).

Today, despite the increasing use of various supplementary materials and
instructional technology in lessons, textbooks are still considered the most important
source of teaching and learning activities (Nakiboglu, 2009). In countries where
education is highly centralized and standardized and teachers are required to adhere
strictly to curriculum content (Yang et al., 2020), science textbooks are even seen as the
main teaching and learning resources for teachers and students (Upahi and
Ramnarain, 2019). The textbooks prepared in line with the curriculum in Turkey are
guiding the teachers in many issues such as planning the lesson and conducting in-
class activities. Studies have stated that textbooks are used as the most basic resources
both inside and outside the classroom in teaching science subjects, and therefore they
are still of great importance for students (Nakiboglu, 2009). Koseoglu et al. (2003)
emphasized that textbooks should support meaningful learning as an effective
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learning tool, therefore it is important to activate the pre-knowledge about the subject
with materials that help to remember such as questions, stories, demonstration
experiments, pictures, or video demonstrations.

The role of textbooks in the teaching process reveals the necessity of preparing
the textbooks very carefully and taking into account certain standards (Nakiboglu,
2009). Liu and Khine (2016) have emphasized that science education studies draw
attention to the irreplaceable value of textbooks for students to acquire scientific
knowledge. Besides, providing the expected benefit from the textbooks is closely
related to the method followed during the preparation and the drawings, illustrations,
representations, examples, and exercises used in the book. Because textbooks can
improve students' conceptual knowledge and be effective on students' cognitive and
metacognitive skills (Liu and Khine, 2016) only by using illustrations, notations,
representations, examples, and exercises appropriately in the book. Graphic
organizers are one of the important tools used in textbooks that will enable students
to develop their conceptual meanings and establish the correct relationships between
concepts within the subject.

Ausubel (1960) indicated that learning meaningful verbal material could be
enhanced by using an advance organizer. An advance organizer (AO) is a tool that is
presented before the material to be learned, and that helps students to organize and
interpret new incoming information. AOs can be presented graphically and these
kinds of advance organizers are also called graphic advance organizers or graphic
organizers (GOs) (Nakiboglu et al., 2010). Sometimes it can be seen that the names of
AOs and GOs are used interchangeably. On the other hand, there are several important
differences between them. While AOs are being used at the beginning of the teaching
period to establish relationships between concepts in the students' minds and
incoming information, GOs can be used in any process of the teaching period with
different aims. GOs can be used as teaching material according to the purpose of the
position of use, or as an evaluation tool according to the position. Besides, while GOs
need to be visual, the AOs can be visual, solely prose, or auditory (Nakiboglu et al.,
2010). As a result, while an AO can also be a GO, not every GO has to be an AO.

GOs have a very important place in learning the subject in a meaningful way by
organizing the knowledge that students have while learning the subject. Thus, GOs
show the relationships on the subject and can be used to summarize or draw
conclusions about the subject, as well as being effective in organizing ideas (Nakiboglu
and Camurcu, 2014). In addition, they help to associate new information with previous
information and contribute to the storage and recall of information (Guzel-Ozmen,
2009). GOs that visually show the relationships between concepts and ideas provide
focus on information and increase the level of understanding of text content by making
it clearer (DiCecco and Gleason, 2002; Vaughn and Edmonds, 2006). According to Egan
(1999), GOs can be used in classroom teaching individually or in groups. Using them
in groups enables students to establish positive social relationships and learn to share
information. GOs organize the preliminary information in a diagram, allowing new
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information to be added to the preliminary information effectively and quickly.
According to Yin (2012), GOs are especially helpful in visualizing the information
given to students verbally or in prose and making it easier to remember by making it
schematic.

It has been revealed as a result of various studies that GOs make it easier for
students to learn, remember, understand what they read, and ensure the permanence
of knowledge (Braselton and Decker, 1994; Cala, 2019; Griffin, Malone and Kameenui,
1995; Ives, 2007; Kaur and Kamini, 2018; Lusk, 2014; Mitchell and Hutchinson, 2003;
Yin, 2012). Most of them found that effective learning can be assisted through the use
of GOs and GOs enhanced the critical thinking and higher-order thinking skills of the
students. In one of the studies concerning science teaching, Kaur and Kamini (2018)
examined the effect of teaching through GOs such as hierarchy diagrams, cycle maps,
spider maps, sequence diagrams, timelines, cause and effect charts, and Venn
diagrams on academic achievement in Science subjects. The results of the study
showed that the achievement in science of the group taught using GOs was
significantly more as compared to the group taught by the traditional method. Lusk
(2014) determined that teaching methods using GOs were beneficial for students in a
special education science classroom who are being taught conceptual scientific
knowledge. It was also concluded that the use of GOs accessed information in a
manner that allows them greater understanding and comprehension of the complex
scientific concepts being taught to them as opposed to lecture-style instruction. Cala
(2019) investigated the effect of GOs on 8th-grade students’ levels of conceptual
understanding concerning several biology topics, and the effect of students’ cognitive
levels on conceptual understanding.

When the studies conducted on the use of GOs in science teaching and its effects
on student achievement and comprehension are examined, it is seen that the studies
carried out using a combination of many GOs together are relatively few compared to
the studies carried out using a single GO such as the concept maps (Buntting, et al.,
2006; Wang et al., 2021), fishbone diagrams (Ahmed, 2020), Spider Map (Bamidele and
Oloyede, 2013), and flow diagram (Nakiboglu et al., 2016)

Buntting et al. (2006) investigated the use of concept mapping in introductory
biology tutorial classes. They found that the students thought the use of concept
mapping enjoyable and that it could enhance meaningful learning for topics that
require students to link concepts. Wang et al. (2021) examined the comparative
effectiveness of three concept map activities concerning the topic of reaction enthalpy
in an introductory general chemistry course. They found that the three concept map
activities had an equal impact on conceptual understanding assessed by the multiple-
choice questions.

Ahmed (2020) investigated the effect of the fishbone strategy on the achievement
of chemistry and visual thinking among middle school students. It was concluded that
the effect of the fishbone strategy in chemistry teaching, led to an effective impact in
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raising the academic achievement of first-year middle school students and visual
thinking. Nakiboglu et al. (2016) investigated the prospective chemistry teachers'
views about performing experiments with flow diagrams in the context of a general
chemistry laboratory course. They concluded that the prospective chemistry teachers
found that the flow diagrams were useful for time management and the preparation
for the experiments.

In the literature review, although analyzes of the chemistry textbooks taught in
Turkey were carried out for different purposes, no analysis was found in terms of GO.
It was determined that only upper-secondary school physics textbooks (Nakiboglu
and Camurcu, 2014) and lower-secondary school science textbooks (Nakiboglu and
Yildirim, 2018) analyzes were made about GOs. Considering the difficulties
experienced by students in terms of chemistry concepts, it is important to examine the
situation and usage purposes of GOs in upper-secondary school chemistry textbooks,
which have an important place in students' conceptual learning. Thus, in this study, it
was analyzed the GOs used in chemistry textbooks in terms of several criteria such as
the type and style of GOs, Purpose of usage, and position in the textbook. Besides, they
were examined whether they were prepared following the GOs preparation rules. For
this purpose, answers to the following research questions were sought in the study.

1. What types of GOs are placed in the 9th-grade chemistry textbook, what is
the distribution of these GOs according to units, and what are the positions
and purposes of use of GOs in the textbook? Are the GOs in the 9th-grade
chemistry textbook appropriately prepared in terms of format and context?

2. What types of GOs are placed in the 10th-grade chemistry textbook, what is
the distribution of these GOs according to units, and what are the positions
and purposes of use of GOs in the textbook? Are the GOs in the 10th-grade
chemistry textbook appropriately prepared in terms of format and context?

3. What types of GOs are placed in the 11th-grade chemistry textbook, what is
the distribution of these GOs according to units, and what are the positions
and purposes of use of GOs in the textbook? Are the GOs in the 11th-grade
chemistry textbook appropriately prepared in terms of format and context?

4. What types of GOs are placed in the 12th-grade chemistry textbook, what is
the distribution of these GOs according to units, and what are the positions
and purposes of use of GOs in the textbook? Are the GOs in the 12th-grade
chemistry textbook appropriately prepared in terms of format and context?

5. What are the differences and similarities in the distribution of GOs according
to grades in upper-secondary school chemistry textbooks?

6. What are the differences and similarities of GOs' purpose of usage in upper-
secondary school chemistry textbooks?
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Method

In this study, the document analysis method was used. Document analysis
provides a systematic procedure for reviewing or evaluating document material and
requires that data be examined and interpreted to elicit meaning, gain understanding,
and develop empirical knowledge (Bowen, 2009). Ary, Jacobs, and Sorensen (2010)
stated that document analysis is a research method applied to written or visual
materials to identify specified characteristics of the material. According to them, these
materials analyzed can be textbooks, newspapers, web pages, speeches, television
programs, advertisements, musical compositions, or any of a host of other types of
documents. In this study, upper-secondary school chemistry textbooks were used as
the analyzing materials.

Sample

The GOs in the four upper-secondary school chemistry textbooks, 9th, 10th, 11th,
and 12th grades, written according to the 2018 Chemistry Curriculum were analyzed
in the present study. The two main criteria were considered while choosing the
chemistry textbooks: All textbooks must be certificated by the Board of Education and
Training of the Ministry of National Education and published by the Ministry of
National Education (MoNE).

Data Collection and Analysis Presentation of Data

The descriptive analysis technique, one of the qualitative data analysis
techniques, was used in this study. Descriptive Analysis is superficial compared to
content analysis and is used in studies where the conceptual structure of the research
is determined (Yildirim and Simsek, 2011, p. 223). According to Yildirim and Simsek
(2011), the descriptive analysis approach includes the steps of processing qualitative
data, defining the findings, and interpreting the identified findings depending on a
predetermined framework. The process involves a careful, more focused re-reading
and review of the data. The reviewer takes a closer look at the selected data and
performs coding and category construction, based on the data’s characteristics, to
uncover themes pertinent to a phenomenon.

The analysis method used by Nakiboglu and Yildirim (2018) was followed and
the most of predefined codes were used in which science textbooks were analyzed in
terms of graphic organizer usage. The concept map classification of GOs adapted from
Nakiboglu and Yildirim (2018) used in this study was re-examined by the researcher
taking into account the literature review, and it was re-prepared with minor
corrections and with adding, and then translated into English. The rearranged concept
map classification of GOs is shown in Figure 1.
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Figure 1. Concept map for Classification of Graphic Organizers (Adapted from Nakiboglu and

Yildirim, 2018).

In the concept map placed in Figure 1, contextual means how the content, ie
concepts, is presented. In other words, the contextual title was used to classify how the
content was presented, such as whether a cyclical relationship was established
between the concepts, whether the concepts were compared or whether the concepts
were explained in detail. The meaning of format, on the other hand, is how a graphic
editor looks figuratively. In other words, format refers to how the graphic editor is
drawn. For example, it has been drawn in the form of a table or chain or has a drawing

shape that starts from the center.
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By using the graphic organizer classification of the concept map created in this
way, the analysis of the chemistry textbooks was carried out as follows: First of all,
considering how the content presentation of GO is, it has been determined which
category it falls into contextually. Then, the drawing shape was analyzed and it was
determined which style category it fell into. Afterward, an analysis was made for the
usage purpose of GOs in the books and their positions in the chemistry textbooks.
Later, these data were tabulated and analyzed again by the author for about a month.
It was determined that there was approximately 100% agreement between the two
analyzes. Finally, all GOs were examined one by one in terms of whether they were
prepared following the determined GO type, they were compared with the examples
in the literature where necessary, and it was determined that they were incompatible
and noted. When it was decided that a GO is not prepared properly, that GO was
marked with an (¥) sign next to that GO in the table. With these transactions, intra-
judge reliability was also provided (Gay and Airasion, 2000, p.175).

Presentation of Data

By using the graphic organizer classification of the concept map created in this
way, the analysis of the chemistry textbooks was carried out. The findings are
presented in tables, including the page numbers of the GOs, showing the location of
the unit, the purpose of use, and the unit number. In addition, examples and direct
quotations are included where necessary during the explanations of the findings.

Findings

Findings are presented under separate headings below to answer the research
questions.

Presentation of Data

The 9th-grade chemistry textbook was analyzed according to which unit the GOs
are in, what their types are, where they are located, and their purpose of use. In
addition, the GOs in the 9th-grade chemistry textbook were also examined according
to whether they were prepared appropriately or not. The findings of this analysis are
shows in Table 1.

Table 1. Findings of 9th-grade chemistry textbook analysis

Contextual  Style type Name of GO Unit Page Position Purpose of
type of GO of GO number number usage
Elaboration  Centripetal Spider Map* 1 31 In the topic Comprehension
Elaboration Chain Concept Map* 2 64 End of chapter Evaluation
Hierarchical Chain Concept Map* 2 72 End of chapter Evaluation
Hierarchical Chain Concept Map* 4 164 End of topic Evaluation
Hierarchical Chain Tree Diagram 3 101 End of chapter Evaluation
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Hierarchical Chain Tree Diagram 3 105 In the topic Comprehension
Hierarchical Chain Tree Diagram 3 116 In the topic Comprehension
Hierarchical Chain Tree Diagram 4 154 In the topic Comprehension
Comparator Table SFA* 3 127 End of topic Evaluation
Comparator Table SFA* 3 131 End of topic Evaluation
Comparator Table SFA* 3 137 End of topic Evaluation
Comparator Table T-Chart 4 149 In the topic Comprehension
Comparator Table T-Chart 4 163 In the topic Comprehension
Comparator Table T-Chart 4 182 End of unit Evaluation
Cyclical Cycle Cycle Diagram 4 148 In the topic Comprehension

* GO that has been determined as not being properly prepared.

When Table 1 is examined, it is seen that GOs placed in the 9th-grade chemistry
textbook are included in Elaboration, Hierarchical, Comparator, and Cyclical types as
Contextual Type of GO; Format Type of GO, it is seen that there are four types as
Centripetal, Chain, Table, and Cyclic. When the GOs of these types are examined, it is
seen that five different GOs such as Spider Map, Concept Map, Tree Diagram,
Semantic Feature Analysis (SFA), T-Chart, and Cycle Diagram are included in the 9th-
grade chemistry textbook. When the usage purposes of GOs in the textbook are
examined, it is seen that they are used for evaluation purposes at the end of the subject
and unit, and to contribute to comprehension.

Looking at the distribution of the GOs according to the units, it is seen that there
is one GO in the first unit, Chemistry Science, three in the Atom and Periodic System unit,
which is the 2nd unit, six in the Interactions between Chemical Species, which is the 3rd
unit, and six in the States of Matter unit, which is the 4th unit. It is also seen that there
was no GO in the last unit, Nature and Chemistry. It was determined that the spider
map on page 31 was prepared about the main professions related to the field of
chemistry. The topic title was written in the center and the related professions were
explained in detail in the sections around the topic title.

The first concept map about the atom was prepared in the centripetal concept
map format. It is used for evaluation purposes at the end of the chapter. Although the
atom is written as the central concept, when examined in detail, it has been determined
that the concept map is related to atomic models. The concept map is also about the
atom, prepared as a hierarchical concept map, and is located at the end of the chapter.
The third concept map is a concept map that is stated in the book to be related to the
particles of the atom. It is a hierarchical concept map used for evaluation at the end of
the topic.

The first of the three tree diagrams deal with "the chemical species" on page 101.
It has been determined that it is located at the end of the chapter and used for
evaluation purposes. It has been seen that this tree diagram shows how some concepts
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related to chemical species are related to each other. While the tree's trunk represents
the main topic which is chemical species, the branches represent relevant concepts
such as the atom, molecule, and ion. The second tree diagram on page 105 is related to
“the interactions between chemical species” and it has been determined that it is used
to contribute to a better understanding of the subject by classifying it within the
subject. The last tree diagrams are about crystalline solids and it has been seen that it
is used to contribute to a better understanding what the types of crystalline solids.

It has been determined that the first SFA was prepared for “the features of
chemical reactions”, it was placed at the end of the topic and was used for evaluation
purposes. In this GO, it is seen that the different chemical reactions are compared in
terms of three features. The second SFA is related to “the features of molecules” and
the molecules are compared in terms of three features. The last SFA was prepared for
the chemical and physical changes.

It was determined that the T-chart on page 149 was prepared to compare the
physical states of the substance in the form of a list. It is included in the topic and has
been prepared for a better understanding of the subject. It has been seen that the T-
chart on page 163 was prepared for the comparison of the concepts of “evaporation
and boiling”, included in the topic, and prepared for a better understanding of the
concepts. It has been determined that the last T-chart at the end of the unit on page 182
is included in the book to evaluate the understanding of the concepts of “evaporation
and boiling”. It has been determined that the cycle diagram, on page 148, has been
prepared with no beginning and no end, showing the changes between the states of
matter and a recurring cycle of events.

When analyzes regarding the appropriateness of the GOs in the 9th-grade
chemistry textbook are examined, it was determined that all three concept maps were
not prepared appropriately. Of the three concept maps in the book, the first concept
map is about atomic models, and it seems to resemble a star map or spider map rather
than a concept map. The only difference for the star map (or the spider map) is that
the proposition is written on the arrows coming out of the main concept. It was seen
that the textbook referred to this shape as a "concept map" in the text. On the other
hand, it has been determined that the propositional statements that connect the
concepts and appear on the arrows do not comply with the concept map preparation
rules. Another inconvenient situation is the absence of propositions on the arrows from
the atomic models given as secondary concepts. In addition, the students were asked
to write information in the form of errors and truths of atomic theories in two boxes
where the arrows coming out of the secondary concept were directed. An adapted
illustration from a part of this concept map showing these explanations is given in
figure 2.

10
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Facts (of Theory):

Firstmodel
of atom

Errors(of Theory): [ Model of atom —

Figure 2. The adapted illustration from a part of the concept map

When the concept map on page 72 is examined, it is seen that the propositional
statements connecting the concepts and located on the arrows do not comply with the
concept map preparation rule (for example, writing a question statement instead of
the linking statement) It is seen that the way it is given does not coincide with the
concept map rule. Similarly, it was determined that the other concept map on page 164
was not prepared following the rules of concept map preparation. A figure was used
for the main concept. In addition, this figure suggests that it is used for two different
concepts, liquid, and gas, based on the propositions written to connect it. So, the main
concept of the concept map is not clear. In the last part of the concept map, it was
determined that four boxes for writing different concepts were put with a proposition.

When examining whether the other GOs placed in the 9th-grade chemistry
textbook were prepared appropriately, it was determined that although the spider
map and SFA were appropriate in terms of content, they were not prepared
appropriately in format. It is seen that there are no arrows that go from the central
concept or subject in the spider map to the sub-headings. In the SFA, it was determined
that marking to fill in the blanks was not desired, and it was desired to fill in the blanks
in writing. In this respect, it was not found appropriate as a format. On the other hand,
it was determined that the GOs included in the T-chart and cycle diagram group were
prepared following the content to a large extent.

Findings of 10th-Grade Chemistry Textbook Analysis

The 10th-grade chemistry textbook was analyzed according to which unit the
GOs are in, what their types are, where they are located, and their purpose of use. In
addition, the GOs in the 10th-grade chemistry textbook were also examined according
to whether they were prepared appropriately or not. The findings of this analysis are
shown in Table 2.

11
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Table 2. Findings of 10th-grade chemistry textbook analysis

Nakiboglu

Contextual Style type Name of GO Unit Page Position Purpose of usage
type of GO of GO number  number
Elaboration  Centripetal Star Map 1 56 Beginning of the Advance
topic organizer
Elaboration  Centripetal Star Map 3 170 End of the unit Evaluation
Elaboration  Centripetal Star Map 4 196 End of the unit Evaluation
Elaboration = Centripetal  Spider Map* 3 150 In the topic Comprehension
Elaboration  Centripetal  Spider Map* 2 98 In the topic Comprehension
Hierarchical Chain Tree Diagram 2 126 End of the unit Evaluation
Comparator Table T-Chart 1 51 In the topic Comprehension
Comparator Table T-Chart 2 95 In the topic Comprehension
Comparator Table T-Chart 4 181 In the topic Comprehension
Comparator Table T-Chart 4 187 In the topic Comprehension
Comparator Table SEA* 2 92 Beginning of the ~ Evaluation of pre-
unit knowledge
Comparator Table SFA* 2 92 Beginning of the ~ Evaluation of pre-
unit knowledge
Comparator Table SEA* 2 92 Beginning of the  Evaluation of pre-
unit knowledge
Comparator Table SFA 2 103 End of the topic Evaluation
Comparator Table SFA* 3 132 Beginning of the ~ Evaluation of pre-
unit knowledge
Comparator Table SFA* 3 132 Beginning of the ~ Evaluation of pre-
unit knowledge
Comparator Table SFA* 3 132 Beginning of the ~ Evaluation of pre-
unit knowledge
Comparator Table SFA* 3 132 Beginning of the ~ Evaluation of pre-
unit knowledge
Comparator Table SFA* 4 205 End of unit Evaluation
Comparator Table SFA* 4 206 End of unit Evaluation
Sorter Chain Sequence 1 68 In the topic Comprehension
Chart*

* GO that has been determined as not being properly prepared.

From Table 2, it is seen that GOs placed in the 10th-grade chemistry textbook are
included in Elaboration, Hierarchical, Comparator, and Sorter as Contextual Types of
GO; As Format Type of GO, it is seen that there are three types Centripetal, Chain, and
Table. When the GOs of these types are examined, it is seen that six different GOs such
as Spider Map, Star Map, Tree Diagram, SFA, T-Chart, and Sequence Chart are
included in the 10th-grade chemistry textbook. When the usage purposes of GOs in



Usage of Graphic Organizers in Upper-Secondary School Chemistry Textbooks Nakiboglu
Ortadgretim Kimya Ders Kitaplarinda Grafik Diizenleyici Kullanimi

the textbook are examined, it is seen that they are used for evaluation purposes at the
end of the subject and unit, and to contribute to comprehension. When the distribution
of the GOs according to the units is examined, it was seen that there were three GOs
in the first unit, Basic Laws of Chemistry and Chemical Calculations, seven in the Mixtures
unit, which is the 2nd unit, six in the Acids, Bases, and Salts, which is the 3rd unit, and
tive in the Chemistry is Everywhere unit, which is the 4th unit.

As seenin Table 2, there are three star maps in the 10th-grade chemistry textbook.
It was determined that the star map on page 56 was prepared for chemical reaction
types. When this Star map was examined, it was seen that it was used as an illustrated
advance organizer at the beginning of the subject of chemical reaction types. The star
maps on page 170 and page 196 are at the end of the unit for evaluation purposes. In
both of them, gaps were left in the explanations around the central concept, and
students were asked to fill them in. While the star map on page 170 is related to the
usage areas of salt, the star map on page 196 is about dirt.

Table 2 shows that there are two spider maps in the 10th-grade chemistry
textbook. It was determined that the spider map on page 150 was prepared for the
classification of metals according to their tendency to react, and it was used within the
subject to contribute to the understanding of the topic. It has been seen that the spider
map on page 98 was prepared for the classification of mixtures according to particle
size, included in the topic, and thus prepared to contribute to student comprehension.
The single tree diagram in the 10th-grade chemistry textbook on page 126 was
prepared at the end of the unit to show how the concepts related to matter are related
to each other, and it was prepared for evaluating students' comprehension by leaving
blanks on the map for students to fill in.

It has been determined that there are four T-charts in the 10th-grade chemistry
textbook. The T-chart on page 51 has been prepared to list and examine two faces of a
change in chemical reactions that are changed and conserved in chemical reactions.
The T-chart on page 95 was prepared to list the properties of homogeneous and
heterogeneous mixtures and to examine the two aspects of the subject of mixtures, on
page 181 was prepared for listing and comparing the properties of soap and detergent,
and the T-chart on page 187 was prepared for examining the advantages and
disadvantages of polymers.

When Table 2 is examined, it is seen that there are ten SFAs in the 10th-grade
chemistry textbook. It is seen that the three SFAs on page 92 were prepared at the
beginning of the mixtures unit to evaluate the student's prior knowledge. The samples
given in the first SFA are required to be determined as pure substance or mixture, and
the samples given in the second SFA are required to be determined as
homogeneous/heterogeneous. In the third SFFA, the characteristics of homogeneous
and heterogeneous mixtures are given and students are expected to choose which is
homogeneous and which heterogeneous mixture. Similarly, at the beginning of the
four SFA, Acids, bases, and salts unit on page 132, it is seen that students are prepared
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to evaluate their pre-knowledge about acids, bases, and pH. In two of these SFAs, they
were given the names of some substances and were asked to identify them as acids or
bases in the first and to determine whether the pH values of these substances were
greater or less than 7 in the other.

In the third SFA, some expressions are given and asked to choose whether they
belong to acids or bases. In the last SFA, it was seen that some matters were given
together with their visuals, and it was desired to determine whether the pH values of
these matters were greater or less than 7, to determine the color change of litmus paper
with these matters, and to determine the ion that these matters gave to the water after
they ionized in water. It was seen that the SFA on page 103 is prepared at the end of
the topic and for evaluation purposes. In this SFA, it is requested to determine whether
the given molecules will dissolve in the given solvents and if so, the type of interaction.
In the SFA on page 205, some materials used in daily life were asked to be marked as
positive or negative by giving their properties, and on page 206, some statements
about the environment were asked to be marked as true or false. Examining the single
sequence chart on page 68, it has been seen that this sequence chart contained steps
related to the formulas used to convert the amount of substance in chemical
calculations into different units such as moles, grains, liters, and grams, and they are
arranged sequentially.

When analyzes regarding the appropriateness of the GOs in the 10th-grade
chemistry textbook are examined, it was determined that although two spider maps
were appropriate in terms of content, they were not prepared appropriately in format.
While there are no arrows in the spider map on page 150, it is seen that in the Spider
Map on page 98, the arrows are placed similarly to the tree diagram without the subject
title being written in the center. It was determined that all of the star maps and T-charts
were prepared properly. On the other hand, a GO on page 126 was labeled as Tree
Diagram as a result of the analysis and it was determined that it was prepared by the
Tree Diagram. However, it was seen that this GO, which was determined as a tree
diagram in the 10th-grade chemistry textbook, was referred to as a concept map by the
textbook. When this GO was examined, it was determined that the propositions that
should be in the concept map were not included and therefore it could not be a concept
map. It has been determined that some of the SFA types of GOs are not prepared
properly, as shown in Table 2. As a result of the analysis, it was determined that
although these are similar in content to Semantic Feature Analysis, they are partially
suitable in format. Although the GO on page 68 is similar in shape to the sequence
chart, it is seen that it does not fully comply with the content.

Findings of 11th-Grade Chemistry Textbook Analysis

The 11th-grade chemistry textbook was analyzed according to which unit the
GOs are in, what their types are, where they are located, and their purpose of use. In
addition, the GOs in the 11th-grade chemistry textbook were also examined according
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to whether they were prepared appropriately or not. The findings of this analysis are
shown in Table 3.

Table 3. Findings of 11th-grade chemistry textbook analysis

Contextual Style type Name of GO Unit Page Position Purpose of usage
type of GO of GO number number
Comparator Table T-Chart 1 24 In the topic Comprehension
Comparator Table T-Chart 1 74 End of unit Evaluation
Comparator Table T-Chart* 6 249 In the topic Comprehension
Comparator Table T-Chart* 6 249 In the topic Comprehension
Comparator Table SFA* 1 30 End of topic Evaluation
Comparator Table SFA* 1 64 End of topic Evaluation
Comparator Table SFA* 3 126 End of topic Evaluation
Comparator Table SFA* 4 162 Beginning of  Evaluation of pre-
the unit knowledge

* GO that has been determined as not being properly prepared.

From Table 3, it is seen that there is only Comparator as Contextual Type of GO
in the 11th-grade chemistry textbook; It is seen that the Format Type of GO is Table as
well. When the GOs of these types are examined, it is seen that two different GOs, T-
Chart and SFA, are included in the 11th-grade chemistry textbook. When the usage
places and purposes of GOs in the textbook are examined, it is seen that they are used
for evaluation purposes at the end of the subject and evaluation of pre-knowledge at
the beginning of the unit, as well as to contribute to comprehension in the subject.

When the distribution of the GOs according to the units of 11th grade was
examined, it was seen that there were four GOs in the first unit, Modern Atomic Theory,
one in the Liquid Solutions and Solubility unit, which is the 3rd unit, one GO in the Energy
in Chemical Reactions unit, which is the 4th unit, and two GOs in the Equilibrium in
Chemical Reactions unit, which is the 6th unit. It is also seen that there was no GO in the
Gases unit, which is the 2nd, and in the Rate of Chemical Reactions unit, which is the 5th.

It has been determined that there are four T-charts and four SFAs in the 11th-
grade chemistry textbook. The T-chart on page 24 has been prepared in such a way as
to list the characteristics of orbit and orbital concepts. It is included in the subject and
aims to contribute to the student's understanding. When the T-chat at the end of the
unit on page 74 is examined, it has been seen that this T-chart is the form of the T-chart
on page 24 converted into a question. Some of the statements written as a list for orbital
and orbital concepts were left blank and the students were asked to fill them in. The
tirst of the two T-charts on page 249 shows a comparison of the ionization of strong
acids and bases in water. The other T-chart also shows the comparison of the ionization
of weak acids and bases in water. The SFA on page 30 was prepared for evaluation
and is located at the end of the chapter, and in this SFA, students were asked to write
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down the quantum numbers of the orbitals given. The SFAs on pages 64 and 126 are
also located at the end of the chapter and are prepared for evaluation purposes. The
students were asked to determine the interactions between the given pairs of chemical
species and to write whether the pairs would dissolve in each other. The last SFA on
page 162 is at the beginning of the unit and it was determined that it was prepared to
evaluate the student's prior knowledge about the energy change in reactions.

When the analyzes regarding the appropriateness of the GOs in the 11th-grade
chemistry textbook are examined, it was determined that the T-charts on pages 24 and
74 were prepared appropriately, but the two T-Charts on page 249 were only suitable
in terms of content, that is, they compared two subjects but did not show them in a
single table, so it was not appropriate in terms of the format. When the SFAs were
examined, it was determined that although all of them were prepared formally, they
were not fully prepared in terms of content. It was seen that all of them should be
answered in writing instead of marking.

Findings of 12th-Grade Chemistry Textbook Analysis

The 12th-grade chemistry textbook was analyzed according to which unit the
GOs are in, what their types are, where they are located, and their purpose of use. In
addition, the GOs in the 12th-grade chemistry textbook were also examined according
to whether they were prepared appropriately or not. The findings of this analysis are
shown in Table 4.

Table 4. Findings of 12th-grade chemistry textbook analysis

Contextual  Style type of Name of GO Unit Page Position in Purpose of
type of GO GO number number the textbook usage
Hierarchical Chain Tree Diagram 3 129 In the topic ~ Comprehension
Hierarchical Chain Tree Diagram* 3 161 In the topic ~ Comprehension
Hierarchical Chain Tree Diagram 3 168 In the topic ~ Comprehension
Hierarchical Chain Tree Diagram 3 173 In the topic ~ Comprehension
Hierarchical Chain Tree Diagram 3 180 In the topic ~ Comprehension
Hierarchical Chain Tree Diagram 3 186 In the topic ~ Comprehension
Comparator Table T-Chart 1 29 In the topic ~ Comprehension
Comparator Table T-Chart 1 61 In the topic ~ Comprehension
Comparator Table T-Chart 2 86 In the topic ~ Comprehension
Comparator Table SFA 1 17 End of topic Evaluation
Comparator Table SFA 2 86 End of topic Evaluation

* GO that has been determined as not being properly prepared.

From Table 4, it is seen that there are two types of the contextual type of GO,
hierarchical, and comparator in the 12th-grade chemistry textbook; There are two

16



Usage of Graphic Organizers in Upper-Secondary School Chemistry Textbooks Nakiboglu
Ortadgretim Kimya Ders Kitaplarinda Grafik Diizenleyici Kullanimi

types of chain and table as format types of GO. When the GOs of these types are
examined, it is seen that three different GOs such as tree diagram, T-chart, and SFA
are included in the 12th-grade chemistry textbook. When the places and usage
purposes of the GOs are viewed, it is seen that most of them are prepared for
contributing to comprehension and two of them are for evaluation at the end of the
topic.

When the distribution of the GOs according to the units of 12th grade was
examined, it was determined that there were three GOs in the first unit, Chemistry and
Electricity, two in Introduction to Carbon Chemistry, which is the 2nd unit, six GOs in
Organic Compounds unit, which is the 3rd unit. It is also seen that there was no GO in
Energy Resources and Scientific Developments unit, which is the 4th unit.

When viewing the GOs in Table 4, it has been seen that all tree diagrams are used
to contribute to the comprehension of the subject. It has been determined that the tree
diagram on page 129 is related to hydrocarbons, the tree diagram on page 161 has been
prepared for the classification of alcohols, the tree diagram on page 168 is related to
the classification of ethers, the tree diagram on page 173 has been prepared for the
classification of carbonyl compounds, and the tree diagrams on pages 180 and 186
were used for the classification of carboxylic acids and fatty acids, respectively. When
the three T-charts in the 12th-grade chemistry textbook are analyzed in detail, it was
seen that T-chart on page 29 was prepared to compare the characteristics of the anode
and cathode, the T-chart on page 61 was prepared to compare the galvanic and
electrolytic cells, and the T-chart on page 86 was prepared for comparing organic and
inorganic compounds. It is also seen that all of the T-charts are included in the topic
and are used to contribute to student understanding. When the two SFAs in the 12th-
grade chemistry textbook are examined in detail, it is seen that they are asked to
correctly mark the reduction half-reaction and oxidation half-reaction whose
equations are given in SFA on page 17. The samples given in SFA on page 86 were
asked to be marked as organic or inorganic compounds. It was determined that both
SFAs were prepared for evaluation at the end of the topic.

When the analyzes regarding the appropriateness of the GOs in the 12th-grade
chemistry textbook are examined, it was determined that all tree diagrams except the
tree diagram on page 161 were prepared appropriately but were drawn in a way to
show a very simple classification. Although the tree diagram on page 161 was
prepared in a suitable form, it was seen that it was not appropriate in terms of content.
It has been determined that elaboration is included in this tree diagram. Regarding T-
Charts and SFA, it was understood that all of these GOs were prepared properly.

Findings of The Distribution of GOs According to Grades in The Chemistry
Textbooks

To answer the fifth research problem, which was written to reveal the differences
and similarities in the distribution of the GOs in the upper-secondary chemistry
textbooks, a table was prepared for the comparison of the GOs of all the textbooks in
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terms of “contextual type of GO” and “format type of GO”, and then a graph was
drawn concerning the comparison of chemistry textbooks in terms of GOs’ types.
Related findings are presented in Table 5 and Figure 3.

Table 5. Findings concerning the numerical distribution of contextual and format types of graphic
organizers used in chemistry textbooks

Contextual type ~ Style type of GO 9t Grade 10t Grade 11t Grade 12t Grade Total
of GO
Comparator Table 6 14 8 5 33
Hierarchical Chain 7 1 - 6 14
Elaboration Centripetal 1 5 - - 6
Cyclical Cycle 1 - - - 1
Sorter Chain - 1 - - 1
Total - 15 21 8 11 55

From Table 5, it is seen that GOs are prepared in five GO contextual types in all
textbooks. These are comparator (33), hierarchical (14), elaboration (6), cyclical (1), and
sorter (1). When the distribution of GOs as formal types in all chemistry textbooks is
looked at, it is seen that GOs are prepared in four formal types and these are table (33),
chain (15), centripetal (6), and cycle (1). When compared according to grade levels, it
was determined that the most GOs were included in 10th-grade chemistry textbooks
with 21. It was determined that the 9th-grade textbooks came second with 15, the 12th-
grade textbooks were third with 11, and the 11th-grade chemistry textbooks came last
with 8 of them.

From Figure 3, it is seen that GO, which is included in all grade levels and is
found in all of the chemistry textbooks in total, is SFA. It was determined that the other
GO found in all grade levels and all the chemistry textbooks in total was T-chart. At
the level of all chemistry textbooks, the third most common GO is the tree diagram
and it is also included in the books of the other three classes, except for the 11th-grade
chemistry textbook. It can be seen from Figure 3 that there are only three star maps
found in the 10th-grade chemistry textbook, three spider maps found in the 9th and
10th-grade books, and three concept maps found only in the 9th-grade chemistry
textbooks. It has been determined that there is one each of the sequence chart and the
cycle diagram in all chemistry textbooks, and these are 10th and 9th grades,
respectively.
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Figure 3. Comparison of chemistry textbooks in terms of graphic organizers’ types

Findings of The Comparison of The Chemistry Textbooks According to GOs'
Purpose of Usage

To answer the sixth research problem, which was written to reveal the differences
and similarities of GOs' purpose of usage in the chemistry textbooks, a table was
prepared for the comparison of the GOs' purpose of usage. Related findings are
presented in Table 6.

Table 6. Findings on the comparison of GOs’ purpose of usage in the chemistry textbooks

Purpose of usage 9t Grade 10t Grade 11 Grade 12 Grade f %
Comprehension 7 7 3 9 26 47.3
Evaluation 8 6 4 2 20 36.4
Evaluation of pre- - 7 1 - 8 14.5
knowledge
Advance organizer - 1 - - 1 1.8
Total 15 21 8 11 55 100
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When the usage purposes of GOs in chemistry textbooks are viewed from Table
6, it is seen that GOs are used for three purposes. It is understood that 26 of the 56 GOs
in all of the books, that is 47.3%, are used in lectures to contribute to comprehension.
One of the purposes of the use is evaluation, and it was determined that 36.4% of GOs
were used to evaluate their understanding at the end of the subject, chapter and unit.
Another purpose of using GOs in textbooks is to evaluate students' prior knowledge,
and it is understood that 14.5% of GOs are used in unit entrances for this purpose.
Finally, it was found that there was one GO used as an advance GO in the 10*-grade
chemistry textbook.

Conclusion and Discussion

In this study, the use of GOs, which contribute significantly to students'
meaningful learning, in upper-secondary school chemistry textbooks was evaluated.
Thus, the purpose of their usage and place in the chemistry textbooks were determined
by analyzing the GOs in the 9th, 10th, 11th, and 12th-grade chemistry textbooks, which
were prepared according to the 2018 Chemistry Curriculum and published by the
Turkish Ministry of Education, certificated by the Board of Education and Training.
Besides, the GOs in the textbooks were analyzed qualitatively and it was examined
whether they were prepared following the GO preparation rules.

At the end of the study, it was determined that GOs were used in different
contexts and styles in chemistry textbooks. It was concluded that GOs were prepared
in five GO contextual types (comparator, hierarchical, elaboration, cyclical, and sorter)
and in four styles (table, chain, centripetal, and cycle) in all chemistry textbooks. In the
study conducted with the physics textbooks, which is one of the previous studies on
the extent to which GOs are included in the textbooks, Nakiboglu and Camurcu (2014)
determined that the GOs in the upper-secondary school physics textbooks are
prepared in four contextual types (comparator, hierarchical, elaboration, and sorter)
and four styles (table, chain, centripetal, and cycle). It can be said that these results are
in line with the findings of the present study. In another study, Nakiboglu and Yildirim
(2018) examined GOs in lower-secondary school science textbooks. At the end of the
study, they determined that the GOs in the science textbooks are prepared in six
contextual types (comparator, hierarchical, elaboration, causal, sorter, and cyclical)
and four styles (table, chain, centripetal, and cycle). When the results of the study are
compared, it is seen that although the GOs in the science and chemistry textbooks are
in the same category in a similar number, more contextual types of GOs are used in
the science textbooks. As a result of the studies carried out on the analysis of both
physics textbooks and science textbooks in terms of GOs, it has been stated that
although it has been determined that GOs are included in the textbooks of every grade
level, this number is not very sufficient. Although the expression more or less is a
relative concept and may vary according to the point of view, based on the findings of
this study, it can be said that a similar conclusion with previous studies was reached.
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According to the findings in this study, it was determined that there was only
one GO used as an AO in all chemistry textbooks. As mentioned in the introduction
section, AO can be prepared graphically and this kind of AO is called a “graphic
advance organizer” or “graphic organizer”. Since some of the GOs (for example,
concept maps) prepared as AO present the information in an organized way, they can
help students to organize their cognitive structures more easily and to establish
relationships between concepts in their minds more easily and appropriately
(Nakiboglu et al., 2010). The AO can also help students to realize that the topic they
are beginning to learn is not new and to provide them with many teaching
explanations that include concepts and terms (Nakiboglu and Camurcu, 2014). For this
reason, science and chemistry education studies support the effective use of the AO in
chemistry and science classrooms for learning (Ruangruchira, 1992; West and Kellett,
1981). and to facilitate change in students” conceptualization of the role of creativity in
science (Domin, 2008).

When the distribution of GOs in chemistry textbooks by grade level is compared,
it has been revealed that there are remarkable differences according to grade. While it
was determined that there were the most (21) GOs in the 10th-grade chemistry
textbook, it was concluded that the least (8) GOs were found in the 11th-grade
textbook. It can be said that it is a very interesting result that although the class level
with the highest content and the highest number of units is the 11th grade, there is the
least GO in this chemistry textbook. Considering that this situation may be related to
the authors. It was also determined that there were 15 GOs in the 9th-grade chemistry
textbook. On the other hand, considering the age and learning levels of 9th-grade
students, it is thought that the number of GOs (Nakiboglu and Camurcu, 2014;
Donmez et al., 2007), which is one of the tools that can be used in the visualization
process, should be more and more diverse.

Another conclusion is that the GOs in the textbooks are few in variety. In the
concept map for the classification of GOs in Figure 1, 18 types of GO are included.
While this number can be increased by diversifying each of these in the literature, GOs
that are not very suitable for use in chemistry or science, in general, were not included
in this concept map. Together with these, it can be said that the number of GOs in the
literature is more than 18. In the study, when the GO varieties in all the textbooks are
examined, it is seen that this number is eight. For this reason, the fact that the GO
diversity in the chemistry textbooks is not too much can be associated with the fact
that the authors of the textbooks do not have enough knowledge about GOs. An
important finding that supports the lack of knowledge claims that when referring to
the GOs in the analyzed chemistry textbooks, except for the concept map, the others
are not addressed by name, and they are mostly called tables, pictures, or figures.
Moreover, it was determined that some GOs called concept maps were not concept
maps, and the analysis results on whether the GOs were prepared properly to be
discussed below showed that half of the GOs in the books were not prepared properly.
The GOs, which increase students' interest, participation, and motivation toward the
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lesson, can be used effectively and efficiently in every step of teaching (Rock, 2004).
For this reason, it can be said that the use of only certain and limited numbers of GOs
in the analyzed chemistry textbooks also shows that this efficiency of GOs is not
sufficiently utilized. Despite this, the fact that some GOs are quite helpful can be an
indication that the authors of chemistry textbooks have understood the importance of
having such materials in the book, even if they are deficient in GOs.

As shown in the analysis regarding the preparation of GOs, whether they were
prepared properly or not, 26 of the 55 GOs in the chemistry textbooks were not
prepared properly. When the case of not being prepared correctly in terms of the types
of GOs is handled one by one, it has been concluded that all of the concept maps and
spider maps, most of the SFA, some of the T-chart, and some tree diagrams are not
prepared correctly. Especially the mistakes identified in the books about concept maps
are very important. It was determined that most of the rules related to concept maps
were not followed in the drawings and one of the GOs called concept maps was not a
concept map. Among the GOs, concept maps are the most difficult to prepare and
preparation of concept maps requires expertise and experience. Especially the
difficulties in adapting the Turkish language structure make it even more difficult to
draw a concept map (Bagca Kilig, 2003). Bagcr Kilig (2003) indicated that concept
mapping was originally developed in the US for use in the English language and there
are some problems in using concept maps in Turkish, arising from linguistic
differences between Turkish and English. Another conclusion reached in the study is
that SFA is the most used type of GO in all chemistry textbooks. In the study conducted
by Nakiboglu and Yildirim (2018), it was also determined that one of the GOs used in
science textbooks, especially in 5th-grade science textbooks, is the SFA. On the other
hand, it is found that not the SFA in chemistry textbooks is prepared properly because
it does not show differences and relationships between concepts. This result is similar
result to the analysis of physics textbooks. Nakiboglu and Camurcu (2014) stated that
although some GOs in physics textbooks are similar to the SFA, they were not
evaluated as the SFA.

Finally, it was determined that the GOs in the analyzed chemistry textbooks were
generally used for three purposes. The first purpose is to contribute to the learning of
the students during the teaching period. Considering the use for this purpose, it was
understood that the relations between the topic and its sub-concepts were shown
mostly by using tree diagrams, or the differences between some topics and concepts
were presented by using T-chart, contributing to the student's comprehension.
Secondly, it was concluded that it was used for evaluation purposes and lastly to
examine students' pre-conceptions. Irwin-DeVitis and Pease (1995) used GOs for the
assessment of student learning and they concluded that GOs were excellent
assessment strategies that encourage critical and reflective thinking, interdisciplinary
connections, and creativity. Gallavan and Kottler (2007) also showed that the GOs they
presented can be used in three ways. They explained these usage patterns as follows.
The first way is before reading and discussion as a way to pre-assess knowledge,
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introduce or preview a topic or issue, set the stage, brainstorm ideas, and motivate
interest. Secondly, they can use during reading and discussion to provide a tool for
taking notes; retaining information; checking, extending, and highlighting the learning
as a formative evaluation; and renewing interest. The final way is after reading and
discussion to review, reinforce, or assess learning, establish the foundation for future
projects and activities, and serve as a summative evaluation. It can be said that the
GOs’ usage purposes in the analyzed textbooks are close to the usage paths suggested
by Gallavan and Kottler (2007). On the other hand, it is seen that it does not coincide
with some of the proposed usage patterns such as brainstorming ideas, motivating
interest, formative evaluation, renewing interest, and the foundation for future
projects and activities.

Using GOs in chemistry textbooks can both increase the active participation of
students and contribute to the development of high-level thinking skills (Nakiboglu
and Nakiboglu, 2021; Nakiboglu, 2021). Based on these considerations, the following
suggestions can be made regarding the use of GOs in chemistry textbooks and the use
of GOs in lessons in general.

First, the use of GOs, which are effective in the meaningful learning of students,
in textbooks should be increased. However, more important than increasing the
number quantitatively, it is very important to be conscious of the intended use of these
GOs and their proper preparation. At this point, textbook authors should either get
the necessary training or seek an expert opinion when preparing the GOs for the
textbooks. Because these materials, which are prepared incorrectly, and the wrong use
of their names can mislead teachers and teacher candidates in recognizing the
materials.

Although it is important to increase the variety and number of GOs in the
textbooks, it can be recommended to include more GOs in the textbooks, especially
since some GOs such as concept maps contribute significantly to student
comprehension (Nakiboglu and Erdem, 2010). It has been seen that some of the
materials in the textbooks are used almost only for evaluation purposes. Increasing the
diversity of the purpose of the use of such materials can make a significant
contribution to the student's understanding of chemistry subjects. Especially GOs can
be used in teaching dual concepts that are confused by students or correcting
misconceptions. For this reason, it can be suggested to use comparison contrast
matrices, which have never been used in chemistry textbooks analyzed for dual
concepts such as anode/cathode, reducing/oxidant, anion/cation, acid/base.

It was observed that only one GO was used as an AO in the analyzed chemistry
textbooks. In a branch of science such as chemistry where there are many
misconceptions in students' prior knowledge, it is very important to review the prior
knowledge and rearrange it at the beginning of the lesson. For this reason, the number
of GOs to be used as AOs in chemistry textbooks should be increased.
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Including correctly prepared GOs in the textbooks may not be enough to
increase the use of GOs in teaching and to provide the expected benefit. For this
purpose, first, there should be teachers who know GOs and will use them
appropriately in their lessons. For this reason, it may be recommended to organize in-
service training courses on GOs for teachers in the profession. Nakiboglu (2021) found
that the inclusion of a course concerning GOs in the chemistry teacher education
program significantly contributed to the professional development of the PCTs. For
this reason, it is recommended that the prospective teachers should be given training
on how to prepare GOs and how to use the GOs in the textbooks should be taught.

When the chemistry textbooks were examined, it was seen that the students were
not informed about GOs and they were not informed about what they are and how to
use them. To enable the student to make maximum use of the textbook, it may be
suggested that the students be informed about the basic functions of graphic
organizers first and then briefly explain the usage areas of each of them in the
chemistry textbooks.

Uzun Ozet

Ortaogretim Kimya Ders Kitaplarinda Grafik Diizenleyici Kullanim

Canan NAKIBOGLU

Giris

Glinlimiiz programlar1 ve 6gretim yaklasimi cercevesinde Ogrencilerin st
diizey biligsel becerilerinin gelistirilmesi ve kavramlarin 6gretilmesi son derece
onemlidir. Bu durum 6grencilerin derse aktif katilimini da gerektirmektedir. Kimya
ders kitaplarinda grafik diizenleyicilerin kullanilmasi hem 6grencilerin derse aktif
katilmini artirabilir hem de iist diizey diisiinme becerilerinin gelismesine katki
saglayabilir. Derslerde cesitli yardimcr materyallerin ve ogretim teknolojilerinin
artan kullanimina ragmen, ders kitaplar1 hala 6gretme ve 6grenme etkinliklerinin en
onemli kaynag1 olarak kabul edilmektedir (Nakiboglu, 2009). Grafik diizenleyiciler
bilgiyi organize ederek konunun anlamli bir sekilde 6grenilmesinde ¢ok 6nemli bir
yere sahiptir. Konu ile ilgili iligkileri gostermekte ve konu hakkinda 6zetleme
yapmak veya sonug ¢ikarmak i¢in kullanilabilecegi gibi, fikirleri organize etmede de
etkili olmaktadir (Nakiboglu ve Camurcu, 2014). Kavramlar ve fikirler arasindaki
iliskileri gorsel olarak gosteren grafik diizenleyiciler, bilgiye odaklanmay1 saglar ve

metin igerigini daha net hale getirerek anlama diizeyini artirir (DiCecco ve Gleason,
2002; Vaughn ve Edmonds, 2006).

Alanyazin taramasinda Tiirkiye'de okutulan kimya ders kitaplarinin analizleri
farkli amaglarla gergeklestirilmesine ragmen grafik diizenleyici agisindan herhangi
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bir analize rastlanmamustir. Grafik diizenleyici analizi ile ilgili sadece lise fizik ders
kitaplarinda (Nakiboglu ve Camurcu, 2014) ve ortaokul fen ders kitaplarinda
(Nakiboglu ve Yildirim, 2018) analizler yapildig1 belirlenmistir. Ogrencilerin kimya
kavramlar1 agisindan yasadiklar1 giigliikler goz oniine alindiginda, 6grencilerin
kavramsal Ogrenmelerinde onemli bir yere sahip olan grafik diizenleyicilerin
ortadgretim lise kimya ders kitaplarindaki durumlarinin ve kullanim amaglarimimn
incelenmesi Onemlidir. Bu ¢alismada kimya ders kitaplarinda kullanilan grafik
diizenleyiciler, tiirii ve bigimi, kullanim amac1 ve ders kitabi igindeki konumu gibi
cesitli Olgiitler agisindan incelenmistir. Ayrica, grafik diizenleyicilerin hazirlama
kurallarina uygun olarak hazirlanip hazirlanmadiklar: da arastirilmistir. Bu amagla
calismada asagidaki arastirma sorularina cevap aranmistir.

1. 9. sif kimya ders kitabinda ne tiir grafik diizenleyiciler yer almaktadir, bu
grafik diizenleyicilerin tinitelere gore dagilimi nasildir ve ders kitabindaki
konumlar1 ve kullanim amaglar1 nelerdir? 9. simnif kimya ders kitabindaki
grafik diizenleyiciler bi¢cim ve icerik agisindan uygun sekilde hazirlanmis
mi1?

2. 10. siuf kimya ders kitabinda ne tiir grafik diizenleyiciler yer almaktadir,
bu grafik diizenleyicilerin {initelere gore dagilimi nasildir ve ders
kitabindaki konumlar1 ve kullanim amaglar1 nelerdir? 10. smif kimya ders
kitabindaki grafik diizenleyiciler bicim ve icerik agisindan uygun sekilde
hazirlanmig m1?

3. 11. siuf kimya ders kitabinda ne tiir grafik diizenleyiciler yer almaktadir,
bu grafik diizenleyicilerin tinitelere gore dagilimi nasildir ve ders
kitabindaki konumlari ve kullanim amaglari nelerdir? 11. sinif kimya ders
kitabindaki grafik diizenleyiciler bicim ve igerik agisindan uygun sekilde
hazirlanmis mi1?

4. 12. siuf kimya ders kitabinda ne tiir grafik diizenleyiciler yer almaktadir,
bu grafik diizenleyicilerin {initelere gore dagilimi nasildir ve ders
kitabindaki konumlar1 ve kullanim amaglar1 nelerdir? 12. sinif kimya ders
kitabindaki grafik diizenleyiciler bicim ve igerik agisindan uygun sekilde
hazirlanmis mi1?

5. Lise kimya ders kitaplarinda grafik diizenleyicilerin smiflara gore
dagilimindaki farkliliklar ve benzerlikler nelerdir?

6. Grafik diizenleyicilerin lise kimya ders kitaplarindaki kullanim
amaclarimin farkliliklar1 ve benzerlikleri nelerdir?

Yontem

Calisma nitel arastirma yontemine dayali olup, dokiiman inceleme yontemi
kullanilmustir. Calismada 9, 10, 11 ve 12. simiflar olmak tizere dort kimya ders kitaby,
grafik diizenleyicilerin simiflandirilmasina iliskin bir kavram haritas1 dikkate
alinarak analiz edilmistir.
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Bulgular

Tim ders kitaplarindaki grafik diizenleyicilerin smiflara gore dagilimlarinin
karsilastirilmasina yonelik bulgular Tablo 1 ve Sekil 1'de sunulmustur. Tablo 1, tiim
ders kitaplarinda yer alan grafik diizenleyicilerin “igeriksel ve bigimsel” a¢isindan
karsilastirilmasmi gosterirken, Sekil 1'de grafik diizenleyici tiirleri agisindan
karsilastirmay1 gosterir.

Tablo 1. Kimya ders kitaplarinda kullanilan grafik diizenleyicilerin icerik ve bicim tiirlerinin sayisal
dagilimina iliskin bulgular

Iceriksel Bicimsel 9.smif 10.smuf 11.smuf 12.smuf Toplam
Karsilastirict Tablo 6 14 8 5 33
Hiyerarsik Zincir 7 1 - 6 14
Detaylandirict Merkezcil 1 5 - - 6
Dongiisel Cember 1 - - - 1
Siralayict Zincir - 1 - - 1
Toplam - 15 21 8 11 55

Tablo 1’den goriildigi gibi, 9. simf kimya ders kitabinda 15, 10. sinif kimya
ders kitabinda 21, 11. siuf kimya ders kitabinda 8 ve 12. siif kimya ders kitabinda
11 olmak {izere tiim kimya ders kitaplarinda toplam 55 grafik diizenleyici
bulunmaktadr.

9. sinif

m 10. sinif
11. sinif
12. sinif

3 3
2
1 1
000 ‘ 000 oIo 0
Anlam T-Chart Agag Yildiz | Oriimcek | Kavram ‘Olay zinciri‘
¢ozlimleme diyagrami haritasl haritasi haritasi

tablosu

Sekil 1. Kimya ders kitaplarimin grafik diizenleyici tiirleri agisindan karsilagtirilmast
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Sekil 1’den biitiin grafik diizenleyici tiirlerinden kitaplarmn tiimii igin en fazla
yer alan grafik diizenleyici tiirlintin “anlam ¢oziimleme tablosu” oldugu
goriilmektedir. Anlam ¢oziimleme tablosu ayni zamanda 10. Sinif diizeyinde en
fazla kullanilan grafik diizenleyici tiirtidiir.

Grafik diizenleyicilerin kullanim amagclarina gore karsilastirilmasina yonelik
bulgular Tablo 2’de verilmistir.

Tablo 2. Kimya ders kitaplarindaki grafik diizenleyicilerin kullanim amaglarinin karsilagtirilmast

ile ilgili bulgular

Kullanim amaci 9.smif 10.smaf 11.smaf 12.smaf f Y%
Comprehension 7 7 3 9 26 47.3
Evaluation 8 6 4 2 20 36.4
Evaluation of pre- - 7 1 - 8 14.5

knowledge

Advance organizer - 1 - - 1 1.8
Toplam 15 21 8 11 55 100

Tablo 2 incelendiginde grafik diizenleyicilerin ders kitaplarinda ti¢ farkl
amacla kullanildig goriiliir. Bu amaglar, kavramaya katki saglanmasi, konu, tinite
sonu degerlendirme ya da on bilginin degerlendirilmesi ve on-diizenleyici olarak
kullanilmalar1 seklindedir.

Sonug¢

Calisma sonunda ders kitaplarinda yer alan grafik diizenleyicilerin ¢ok fazla
sayida olmadiginin belirlenmesi nedeniyle, oncelikle ders kitaplarinda yer alan
toplam grafik diizenleyici sayisimin arttirllmasi Onerilebilir. Diger taraftan
kitaplarda uygun sekilde hazirlanmamis grafik diizenleyici oldugu sonucuna
ulasilmasi nedeniyle, ders kitaplarinda yer verilecek grafik diizenleyicilerin
uzmanlar tarafindan incelendikten sonra ders kitaplarinda kullanilmasi gerektigini
gostermistir.
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