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primary school science textbook and to analyze them in terms of various criteria. In this
study, in which document analysis was used, the 4th grade science textbook was used
as source of data. As a result of the content analysis of the modes of representation in
the science textbook, it was determined that there were mostly photographs among
the mode types, the modes used were mostly clearly expressed, the relationship
between the mode and the text was sufficient, but the links that lead students to the
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Introduction

Today, the science curricula of many countries aim to develop science literate individuals who can follow and
keep up with technological and scientific advances (DeBoer, 2000; Demirbag & Giinel, 2014; Ministry of
National Education [MoNE], 2018). Norris and Phillips (2003) argue that individuals can become science literate
by reading, speaking, writing and listening, that is, by using the four basic elements of language. This is because
the use of language functions such as describing, predicting, hypothesizing, reasoning, explaining, and
reflecting are parallel to the scientific processes emphasized in science education (Casteel & Isom, 1994).
Similarly, Hand et al. (2003) emphasize that language is a fundamental element of scientific processes and
scientific literacy. Accordingly, scientists have emphasized the importance of language in teaching science
concepts (DeBoer, 2000).

Scientific subjects have language usage patterns and norms, that is, a linguistic terminology (Halliday, 1978).
Scientific terminology includes scientific language features such as hypothesizing, generating alternative
solutions, defining, classifying, using temporal and spatial relationships, making inferences, interpreting data,
predicting, generalizing, and sharing findings (Chamot & O'Malley, 1986). According to Lemke (2004), scientific
language does not only consist of written and spoken language but also includes the ability to construct
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meaning with verbal concepts, mathematical relations, visual representations and manual-technical operations.
Some scientific meanings may not be conveyed by natural language alone. Mathematical expressions are
needed to quantify properties such as size, shape, speed, ratio and density. Visual representations help us to
see details not provided by other modes of communication. Manual-technical procedures facilitate students'
understanding of concepts during science activities because they are skill-oriented. For example, in order to
measure temperature, students need to have a skill related to the use of a thermometer. Using and switching
between alternative modes for scientific thinking and communication is important as it becomes a fundamental
building block of scientific practices (Hand et al., 2016). By using different modes of language, students acquire
scientific language in science classrooms and develop their communicative language through practices.
Ainsworth (2006) stated that scientific knowledge should not be communicated only through verbal or written
forms, but should be combined by making connections between text and visual representations. Oz (2020), on
the other hand, stated in his study that there is a need for modes of representation such as graphs, diagrams,
tables, lists, mathematical expressions, and figures in presenting scientific knowledge.

Modes are an important part of representations and depict representations such as photographs, pictures,
tables, lists, graphs, diagrams, concept maps, and mathematical expressions. Each of the modes has different
functions and helps to present information in different forms (Ainsworth, 2006; Bodur, 2016). Modes of
representation are important in terms of concretizing abstract science concepts, eliminating the monotony of
writing, mentally constructing scientific knowledge, facilitating learning, and organizing and presenting
information (Bodur, 2016). Oz (2020) concluded in his study that modes of representation used in the science
course greatly increased students' academic achievement. Yilmaz (2017) examined students' ability to
recognize and to use modes of representation and found that students' preferences for using modes of
representation were positive which were effective in increasing their achievement.

Modes of representation are also important in terms of providing the connection between scientific language
and concepts used in science textbooks (Demirbag & Giinel, 2014). The use of visual elements along with the
scientific information in the content of textbooks, which is one of the basic tools of the education and training
process, contributes to the effective learning of the subjects (Santas, 2017). Visual elements in textbooks consist
of modes such as pictures, graphics, photographs, concept maps, and tables, and these modes are used to
explain and support written texts (McDermott & Hand, 2016). Text and figures in textbooks are complementary
elements. In this respect, visual representations provide concreteness to phenomena, objects or events that
students have not experienced before (Tang, 2023).

In the literature, it has been seen that studies examining textbooks prepared within the framework of the 2018
Turkish science curriculum according to modes of representation are limited (Cetin, 2023; Demiralp, 2022;
Kapici, 2014). Cetin (2023) examined middle school science and high school chemistry textbooks in terms of
chemical representations, focusing on macroscopic, microscopic and symbolic representation types and
concluded that the descriptive features of the visuals were mostly ambiguous. Demiralp (2022) examined the
visual representations in an eighth-grade science textbook in terms of the number of modes, their distribution
according to the units, the relationship between text and content, descriptive features, the connection between
modes, and the modes that may cause mislearning by revising the rubric developed by Gkitzia et al. (2011).
Kapici (2014) analyzed the visuals in middle school 6th, 7th and 8th grade science textbooks by using rubrics
developed by Gkitzia et al. (2011) and Pozzer and Roth (2003) and found that half of the visuals did not have
captions. These results make it necessary to revise textbooks, which are two-dimensional visual tools, in terms
of content and linguistic expression (Demir et al., 2009). Since science textbooks contain abstract concepts, it
is important to analyze the visuals in relation to the text (Irving et al., 2006). Frek et al. (2003) stated that primary
school students learn three-dimensional structures more easily than two-dimensional visuals. Although science
concepts are abstract in terms of content (Irving et al., 2006), the topics in science textbooks at the primary
school level are presented to students in a more concrete form so that they can easily visualize them in their
minds, considering the developmental characteristics of children (Halloun, 2004). Studies examining visual
representations in science textbooks at primary school level are limited (Ceken, 2011). Unlike other studies, this
study aims to identify the modes of representation used in a 4th grade primary school science textbook and
examine them in terms of various criteria. In this respect, this study is important in terms of filling the gap in
the literature. In this framework, the following question was sought to be answered:
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What are the modes of representation in the 4th grade primary school science textbook and how are they
distributed across the textbook content?

Method

Document analysis was used in this qualitative study. The purpose of document analysis is to analyze written
materials which provide data for the study (Yildinm & Simsek, 2016). Common documents are the documents
such as letters, poems, newspapers, books, diaries, autobiographies, movies, photographs and videos (Merriam,
2018). In this study, a 4th-grade primary school science textbook, developed in accordance with the 2018
Turkish science curriculum, was utilized as the primary document. The content analysis was conducted to
examine the modes of representation employed within the textbook.

Data Collection

In this study, a science textbook was used to obtain data. Fourth grade primary school science textbooks
published by S6zci Publishing, Ata Publishing, and MoNE Publishing, which were approved by the Presidency
of the Board of Education and Discipline (2023) were accessed. Within the scope of the study, it was decided
to analyze the science textbook of Ata Publishing because it contains different types and characteristics of
modes (Unal & Cengiz, 2023). The content of the textbook includes main text which presents subject
knowledge, experimental activities, end-of-chapter evaluation, project design, end-of-unit evaluation and
summary sections. Within the scope of this study, the main text and summary sections of the textbook were
used as unit of analysis since modes of representation were commonly used in these sections.

Data Analysis

In this study, content analysis was used to analyze the data. According to Merriam (2018), content analysis
involves coding the data and generating categories. Since modes of representation were analyzed according
to categories and codes in the study, it was deemed appropriate to use this method. In determining the modes
of representation, a literature review was conducted and explanations and visuals about the modes in the
related studies were examined. The modes of representation in the 4th grade science textbook within the scope
of the study were coded as picture, photograph, concept map, list, table, mathematical expression, concept
cartoon and diagram based on the literature and these codes were interpreted. In the analyzed textbook, the
unit on The Earth's Crust and the Movements of the Earth consists of 21 pages, the unit on Our Food consists
of 23 pages, the unit on The Effects of Force consists of 23 pages, the unit on The Properties of Matter consists
of 46 pages, the unit on Lighting and Sound Technologies consists of 34 pages, the unit on Human and
Environment consists of 15 pages, and the unit on Simple Electrical Circuits consists of 12 pages. It was decided
to use a total of 278 modes of representation in these units in the data analysis by taking expert opinion. In
order to analyze the modes of representation in the science textbook, the code list developed by Gkitzia et al.
(2011) and the revised version of this code list (Demiralp, 2022) were used. Demiralp (2022) added following
three categories to the code list developed by Gkitzia et al. (2011): ‘distribution of modes according to units’,
'type of modes’ and ‘modes that may cause learning difficulties’. It was observed that the analyzed primary
school science textbook did not include modes of representation related to the categories of 'type of
representation’ and ‘'the relationship between the sub-levels of multiple representations'. Therefore, these
categories in the code list of Gkitzia et al. (2011) were not included in the study in line with the opinions of a
science education expert. In addition, the category of 'modes that may cause learning difficulties' used in
Demiralp's (2022) study was revised as 'modes that may cause mislearning' by taking expert opinion. The
categories, codes and their meanings that were used for data analysis of the study are given below (Table 1).
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Table 1. Categories, codes and their meanings used for the analysis of modes of representation

Category

Code

Meaning

Distribution of
modes across
the units

e The Earth's Crust and
the Movements of the
Earth

e Our Food

¢ The Effects of Force

e The Properties of Matter

e Lighting and Sound
Technologies

e Human and
Environment

e Simple Electrical Circuits

In this section, the distribution of the total number of modes across
the units were analyzed.

Type of modes

e Picture

Drawings representing entities, people, places and objects, converting
the abstract into a concrete form by visualizing it (Kaya, 2006).

e Photograph

Images of real objects specially selected and shot to support the
topics (Bodur, 2016).

e Concept map

Graphic material showing the relationships between concepts.

The type of mode that describes the desired situation in stages

o List (Yesildag-Hasancebi et al., 2014).
e Table Tools that display data organized in rows and columns (Kaya, 2006).
* Mathemétlcal Symbols, equations and formulas (Aydin & Yesilyurt, 2007).
expression

¢ Concept cartoon

Visuals in which ideas are presented in a speech bubble with
attention-grabbing illustrations of what is described in the text
(Keogh & Naylor, 1999).

Representations that summarize the relationships between events,

Diagram
*-a9 phenomena, concepts or abstract statements (Okcu, 2011).
o Explicit If all parts of a mode are clearly specified and explained.
Interpretation « Implicit When some parts of a mode are clearly specified and some parts are

of descriptive
features of the

not.

e Ambiguous

If there is no description on a mode and it is not clear and

modes understandable.
e Completely related and If a mode fully reflects the information in the text and the text
linked contains an expression that leads to the mode of representation.
e Completely related and If a mode completely reflects the information in the text and there is
unlinked no expression in the text that leads to the mode of representation.
Relation of e Partially related and If a mode reflects some of the information in the text and the text

modes to text

linked

contains an expression that leads to the modes of representation.

e Partially related and
unlinked

If a mode reflects some of the information in the text and there is no
expression in the text that leads to the mode of representation.

e Unrelated

If a mode does not reflect the text and there is no expression in the
text that leads to the mode of representation.

o Appropriate caption

A caption that explains the mode in a clear and understandable way.

Caption - - . .
. . If there is no clear explanation for the mode, there is an implicit
features of the ® Problematic caption .
caption.
modes . . . "
¢ No caption If there is no caption describing the mode.
If the mode and the text do not support each other, leading to
e Inaccurate . .
mislearning.
Modes that If the mode contains incomplete information and some parts of the
may cause ° |nCOmp|ete . . . .
) ' mode are not explained, leading to mislearning.
mislearning

¢ Ambiguous

If the mode does not adequately explain what is intended and causes
mislearning because of its complexity.
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Modes of representation in the science textbook were analyzed according to the categories and codes in Table
1. The fact that the category and code list in Table 1 has been used in previous studies in the literature increases
the validity of the study. In order to ensure the validity of the study, expert opinion was taken and examples of
the analyzed modes of representation were given. Inter-coder consistency was assessed to ensure reliability.
Using the formula developed by Miles and Huberman (1994), 78% agreement was achieved in the coding of
two different researchers. Values above 70% are considered sufficient for the reliability of the research (Miles
& Huberman, 1994).

Ethical Disclosure

Ethics Committee Approval: Since this research includes textbook analysis, ethics committee approval was
not obtained.

Findings

In this section, the findings obtained as a result of the analysis of the modes of representation in the units of
the science textbook are presented.

Distribution of the Number of Modes of Representation Across the Units

The total number of modes of representation in the science textbook was determined as 278. The distribution
of modes of representation across the units of the textbook is given in Graph 1.

79
54
40
30 28
E B = I H =

The Earth's Our Food  The Effects of The Properties Lighting and Human and Simple

Crust and the Force of Matter Sound Environment Electrical
Movements of Technologies Circuits
the Earth

Graph 1. Distribution of The Number Of Modes of Representation Across The Units

When the distribution of the number of modes of representation across the units is analyzed in Graph 1, it is
seen that the highest number of modes of representation was used in the Properties of Matter unit (28%). The
least number of modes of representation was used in the Simple Electrical Circuits unit (8%). In addition, the
percentages of modes of representation were 19% in the Lighting and Sound Technologies unit, 14% in the
Our Food unit, 11% in the Earth's Crust and the Movements of the Earth unit, 10% in the Effects of Force unit,
and 10% in the Human and Environment unit.

Distribution of the Types of Modes of Representation

The distribution of the type of modes of representation in the science textbook is given in Graph 2.

189
55
. 3 4 5 16 3 3
— |
Picture Photograph List Table Mathematical Concept map  Concept Diagram

expression Cartoon

Graph 2. Distribution of Types of Modes of Representation
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According to Graph 2, it is noteworthy that the most frequently used modes of representation in the science
textbook was photograph (68%). The least used modes of representation were list (1%), concept cartoon (1%)
and diagram (1%). When the other modes were analyzed, the percentages of the picture, table, concept map
and mathematical expression were 55%, 1%, 6% and 2%, respectively.

Examples of picture (Figure 1), photograph (Figure 2), diagram (Figure 3), table (Figure 4), mathematical
expression (Figure 5), list (Figure 6), concept map (Figure 7), and concept cartoon (Figure 8) related to the types
of modes in the science textbook are given below.

Is1 alir.
Erime
Kan Snn
Donma
Is1 verir.
Ist alr.
2
< Buharlasma
Marmut {Ternsili) Oyun hamuruna sekil veren ¢ocuk 21 ez
Gegmiste Kullanilan Aydinlatma Giinimiizde Kullanilan Aydinlatma 351 Example Figure 3. Diagram Example
Araglannin Ozellikleri Araclannin Ozellikleri
is we koku cikanr. Kullanmlan zordur. is we koku cikarmaz. Kullanimlan kolaydir.
1kg=1000g 2000g=2kg
Yangina neden olma ihtimalleri fazladir. Yangina neden olma ihtimalleri azdir.
Aydinlatma yoninden zayiftir. Aydinlatma yondnden kuvvetlidir.
Figure 4. Table Example Figure 5. Mathematical Expression Example

cececececececeretecooeetereterere P
Saf Madde ve Kangimlar Lo ELWVET
P

+ S, tuz, seker, dem altn, balor saf maddedar. eliu Whis atkii “thisi
i, ik waidii i

+ Tuzlu 5w, gekerd su, ayran, hava, bmonata, toprak kangamdar

+ Kargamlar sdeme, elems, maknatisla apimma gibi yertemileds birbinnden aynlira:c

+ Her kargpim aynlirken ignde bulunan maddekere gore birayima yontemd belidenic

Ornasgin makarna-su karepmi sizme, demir tozu-um kangmi minatsla ayema, Sl

| Helandier | | Yavagsnor | | Yon degigtinic | ]
kil tag-ium karepmi ise eleme yontemd ile 2ymir L z,' 1 y L g | defigtirc y

+ Kargamlann ayrimas ve ayribmig maddeberin ged dandgtlndimesi dlke ekonomi-
sane katk sadlar.

r W N f -\.
.I

Figure 6. List Example Figure 7. Concept Map Example

=

Ben balorun igndeki havaum. Gaz ™\

haide bulunurum. En kuguk bir goze- Lo
nek buldugumda kagarm. _J/

Figure 8. Concept Cartoon Example

Distribution of the Descriptive Features of Modes of Representation

The distribution of the modes of representation used in the science textbook according to their descriptive
features is given in Graph 3.
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Explicit Implicit Ambiguous
Graph 3. Distribution of the descriptive features of modes of representation

When Graph 3 is analyzed, it is seen that the descriptive features of the modes of representation in the science
textbook were mostly expressed as explicit (67%). It was determined that the percentage of modes of
representation expressed as ambiguous (13%) was the lowest. In addition, the percentage of the modes coded
as implicit is 20%. Examples of explicit (Figure 9), implicit (Figure 10), and ambiguous (Figure 11) modes of
representation in the science textbook are given below.

= Figure 9 in the science textbook shows that the
«— production and expiry date and the TSE stamp
on the package were clearly specified.

Paketlenmis driindeki
tarihler ve TSE isareti

Figure 9. Example of a Mode Coded as Explicit

Figure 10 shows a visual of a simple electrical circuit.
There was a description for the simple electrical circuit, - >
but no description for the names of the circuit elements.

+

Basit efektrik devresi

Figure 10. Example of a
Mode Coded as implicit

In Figure 11, it is seen that the locations of
the layers of the soil were not clearly
indicated and there was no description for

Figure 11. Example of A Mode Coded as Ambiguous

AUJES (Adiyaman University Journal of Educational Sciences)
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Distribution of the Modes of Representation in Relation to Text

Graph 4 shows the distribution of the modes of representation in the science textbook in relation to the text.

104
91
56
26
- 3

Completely related Completely related Partially related and Partially related and Unrelated
and linked and unlinked linked unlinked

Graph 4. Distribution of the modes of representation in relation to the text

When Graph 4 was analyzed, it was determined that 37% of the modes in the science textbook were
completely related to the text and there was no expression in the text that could lead students to the mode.
It was determined that 1% of the modes were completely unrelated to the text. In addition, it was seen that
20% of the modes were completely related to the text and there were expressions in the text that could lead
students to the mode, 9% of the modes were partially related to the text and there were expressions in the
text that could lead students to the mode, and 33% of the modes were partially related to the text and there
was no expression in the text that could lead students to the mode.

Looking at the following modes used in the science textbook, Figure 12 shows a visual and text on the
formation of fossils.

Acaba fosiller nasil meydana gelir? Bu soruyu

ki gérseli inceleyerek cevaplay

The visual completely depicted the text.
This showed that the visual was

<— | completely related to the text. In
addition, the mode was linked to the
text because the expression 'below' in

Fosillerin olusumu binlerce yil sirebilir. Canlilar dldikten sonra yumusak kisimlar cii-
riyup topraga kangir. Geriye kalan kemik, boynuz, dis, kabuk vb. sert kissmlar uzun sire
clrimeden kalir. Bitkilerin ise kayalar arasina sikismalan sonucu izleri kalabilir. Canl kalin-
tlaninin veya izlerinin Gzeri zamanla tas, toprak ve toprakta bulunan cesitli maddeler ile 6r-

tilir. Sikisma ve sertlesme sonucunda canl kalintilan taglasir ve fosiller olusur. Mityonlarca
yil sonra topragin asginmasiyla ya da paleontologlann calismalanyla bu fosiller yeryizine the text could lead students to the
ulasir. Fosilleri incelemek ve onlar hakkinda bilgi edinmek icin paleontologlar azimle calisir. mode

Figure 12. A Visual That is Completely
Related and Linked to the Text

Figure 13 shows the food pyramid. The text on the food pyramid was completely related to the mode because
it completely described the visual. However, the mode was not linked to the text because there was no
expression in the text that could lead students to the mode.

AUJES (Adiyaman University Journal of Educational Sciences)
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Besin piramidi saghkh beslenmek icin hangi besinden ne kadar yememiz gerektigini
gosterir. Birinci basamakta en fazla tiketmemiz gereken tahil ve tahil Grinlerinin oldugu
besinler, ikinci basamakta sebze ve meyveler, Gi¢liincli basamakta et ve siit Grinleri, dérdin-
cii basamakta en az tikketmemiz gereken yaglar ve tathlar yer almaktadir.

Besin piramidi

Figure 13. A Visual That is Completely Related But Unlinked to the Text

When the visual and text in Figure 14 were analyzed, it was stated that the phonograph was invented by
Thomas Edison. However, only the phonograph was included in the visual. In this context, it is seen that the
mode partially reflected the text. The expression ‘below' in the text could lead students to the visual. This shows
that the mode was linked to the text.

Bu sorulara cevap verebilmek icin gegmisten glinidmize kadar kullamilan asagidaki ses
kaydetme araclanm inceleyelim.

Ses kayit araclanndan biri olan fonograf, Thomas
Edison (Tomas Edison) tarafindan icat edilmistir. Fo-
nograf, hem sesleri kaydeden hem de kaydedilen

sesleri dinlemeye yarayan bir aractir.

Fonograf

Figure 14. A Visual That is Partially Related And Linked to the Text

The text in Figure 15 mentioned the properties of gases. However, it is seen that the relevant visuals reflect a
part of the text. In addition, it was determined that the text did not include an expression that could lead
students to the visuals. The visuals in Figure 16 were completely unrelated to the text.

Gaz maddelerin kendilerine has Gzellikleri vardir. Bu azellikler sunlardir:
« Belirli bir sekli yoktur.

« Bulunduklan kakbs doldururar.

+ Bulunduklan ertama yaylrlar.

« Sikistinlabilirler.

Figure 15. Visuals that are partially related but unlinked to the text

AUJES (Adiyaman University Journal of Educational Sciences)
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Her varligin kapladigi bir yer vardir. Maddelerin boslukta kapladigi yere hacim denir.
Ayse’ye alinan buyik defterin hacmi fazla oldugu icin defter, cantaya sigmamistir. Kticuk
defter daha az hacme sahip oldugundan ¢antaya sigmistir.

> v

Kitaplar Taslar Zeytinyagi
Figure 16. Visuals That Are Unrelated to the Text

Distribution of the Caption Features of the Modes of Representation

Graph 5 shows the distribution of the modes of representation in the science textbook according to their

caption features.
168
79
’ .

Appropriate caption Problematic caption No caption

Chart 5. Distribution of the Caption Features of The Modes of Representation

When Graph 5 was analyzed, it was seen that 60% of the modes in the science textbook had appropriate
captions, while 11% had problematic captions. It was also determined that 29% of the modes did not have
captions.

When Figure 17 in the science textbook was analyzed, it was seen that there were open and closed switches
which matched to their captions. Figure 18 shows the Earth's revolution around the Sun. However, its caption
did not clearly describe what this motion was. In this context, it could be stated that the visual had a
problematic caption. Figure 19, on the other hand, did not have any caption.

W o

3

|

Agsk anathitar Kapal anahtar

Diinya'in Giines etrafindaki temsill hareketi

Figure 17. A Visual With An Appropriate Capt Figure 18. A Visual With A Problematic Caption
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Figure 19. A Visual Without A Caption

Modes of Representation That May Cause Mislearning

It was determined that there were 35 modes in the science textbook that may cause mislearning. Figure 20
below shows an example of inaccurate mode, Figure 21 shows an example of incomplete mode and Figure
22 shows an example of ambiguous mode.

This visual was about foods of animal
origin. However, vegetables were also
included in the visual content. In this
case, it was seen that the mode was
inaccurate.

Figure 20. Example of A Visual
About inaccurate Use of Modes

For this mode, the caption was used as a

ball being spun by a basketball player, but '
the ball was stationary in the visual. There _

coulc be arrows showing the direction of W ,
rotation. Therefore, it was seen that the (U
mode was incomplete. Basketboicunun B0 dug

Saketol topu

)

Figure 21. Example of A Visual About
incomplete Use of Modes

The visual mentioned abcout legumes, but it was not
clear which legumes they were, Sacks were in the
foreground. It was also seen that some of the sacks
were closed. Since it was not clearly shown what the
legumes were, it represented an example of the
Baklogiler ambiguous use of the mode.

Figure 22. Example of a visual
about ambiguous modes

Discussion, Conclusion and Suggestions

The results obtained from the analysis of the 4th grade science textbook examined within the scope of the
study are limited to the Ata Publishing science textbook. A total of 278 modes of representation used in the
main text, which presents subject knowledge, and summary sections of the units in the science textbook were
analyzed. When we look at the distribution of modes of representation across the units, the number of modes
used in the Properties of Matter (79%), Lighting and Sound Technologies (54%), and Our Food (40%) units were
apparently different than those used in other units. The reason for this difference might be due to the fact that
the topics in the relevant units, and therefore the number of pages, were higher than the other units. The
apparent difference in the number of modes of representation among the units is compatible with other studies
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in the literature. In Demiralp's (2022) study, it was concluded that the number of modes used in the Materials
and Industry unit was higher than those in other units. Additionally, Santas (2017) examined the multi-modal
representations in secondary school science textbooks within the scope of physics and biology subjects, and
stated that there was a difference between the number of modes in physics subjects and the number of modes
of representation in biology subjects.

When the modes of representation in the science textbook were examined according to their types, it was seen
that the most used modes were photograph (68%) and picture (20%). Considering that science subjects are
abstract in terms of content, it can be thought that photograph and picture are frequently used to concretize
the subjects and make it easier for students to visualize them. Glinay (2022) stated in his study that since
photographs are easily accessible, they are often used as a mode of representation in textbooks. Concept maps
(7%) were mostly used in the summary sections of the subjects. It is thought that concept maps are frequently
used in summary sections to make information easy to remember and to show the relationships between
concepts from a holistic perspective. Kaymaz (2022) thought that concept maps are summarizing the content
since students make the information meaningful by combining existing and new information and define the
relationships between concepts.

When the modes of representation were examined with respect to their descriptive features, the modes used
in the science textbook were mostly coded as 'explicit' (67%), while the rest were coded as 'implicit' (20%) and
‘ambiguous' (13%). The fact that modes of representation were mostly coded as 'explicit' showed that the
modes in the 4th grade science textbook were presented more understandably and clearly, considering the
developmental characteristics of the students. Contrary to the research, Cetin (2023) concluded that the modes
of representation in the science textbook were largely ambiguous. Demircan (2019) determined that the modes
in high school chemistry books were mostly clear and understandable. Additionally, Gkitzia et al. (2011) stated
that the modes of representation in the science textbooks they examined were mostly implicit.

When looking at the modes in the science textbook in relation to the text, it was concluded that they were
mostly completely related but unlinked (37%) or partially related but unlinked (33%). In other words, it was
determined that there was not enough reference to the mode used in the text. In his study, Kapic (2014)
revealed that the modes were completely related to the text, but unlike this study, he stated that the
connections between the text and the mode were sufficient. The percentage of unrelated modes was quite low
(1%). This finding suggests that modes are used to attract students' attention. In Cetin's (2023) study, it is seen
that the percentage of 'unrelated' modes was quite low. He stated that there was only one mode (4.5%) in the
5th grade science textbook, where there was no relationship between text and mode. In the same study, there
was not any mode unrelated to the text in 6th, 7", and 8th grade science textbooks.

When we look at the caption features of the modes, it was determined that 60% of them had appropriate
captions, while the percentage of modes with problematic captions was 11%. Of the modes, 29% did not have
any caption. The high percentage of modes with appropriate captions showed that the modes were used in a
clear and understandable manner, considering the student level. Appropriate captions had been used in the
content of the science textbook, especially for modes that students had not encountered before or were
thought to have less experience with. Captions were not used for some modes that were thought to be
frequently encountered by students. As a matter of fact, some studies in the literature show that the percentage
of modes without any caption was higher. For example, Kapici (2014) concluded that the modes in the
secondary school level science textbook mostly did not have any caption.

It was determined that there were 35 modes in the science textbook examined within the scope of the study
that may cause mislearning. Among the modes that may cause mislearning, 13 were inaccurate, 19 were
incomplete, and 3 were ambiguous. Similar to this study, Demiralp (2022) analyzed the modes in the secondary
school science textbook and concluded that 14 modes might cause difficulties in learning. In another study,
Kara and Akturkoglu (2019) determined that there were visuals in primary school science textbooks that might
cause students to mislearn. Ceken (2011), in his study analyzing the visuals in the science textbook, stated that
some visuals contain inaccurate information and this may cause students to learn the concepts incorrectly.

As a result, in this study, there were apparent differences in the distribution of the number and types of modes
used in the 4th grade science textbook across the units. In this context, different types of modes can be
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included in line with the content of the units in science textbooks. The modes used in the science textbook
analyzed within the scope of this study were sufficient in terms of presenting them to students in a clear and
understandable way. However, the textbook also included modes that were not understandable and some
parts of which were not clearly explained. In addition, it is seen that the modes used were mostly related to the
text, but the connections between the text and the modes were insufficient. It was determined that the modes
in the science textbook mostly had appropriate captions but modes that did not have any caption or had
problematic captions were also identified in the textbook. Moreover, the science textbook also contained
incomplete, inaccurate and ambiguous modes that may cause students to learn incorrectly. However, in the
draft textbook review criteria published by the Presidency of the Board of Education and Discipline, it was
stated that the text and the visual should be compatible, the information in the visual should not contradict
with the text, and the visuals referred to in the text should be fully included (MoNE, 2023). In line with these
results, modes of representation in science textbooks could be revised, especially by visual design experts,
considering the developmental characteristics of the students. It is recommended that the relationship and
connection between the modes and the text could be checked by language experts, that appropriate captions
should be used in all modes to make the modes clear and understandable, and that science textbooks should
be reviewed by external experts before they are printed to increase the quality of the modes.
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ifadelere ihtiyac vardir. Gorsel temsiller diger iletisim modlari tarafindan saglanmayan ayrintilari gérmemize
yardimci olur. Manuel-teknik islemler beceri odakl oldugu icin fen etkinlikleri sirasinda égrencilerin kavramlari
anlamalarini kolaylastirir. Ornegin dgrencilerin sicakhdi dlcebilmeleri icin termometrenin kullanimina iliskin bir
beceriye sahip olmalari gerekmektedir. Bilimsel diisiinme ve iletisim icin alternatif modlar kullanmak ve bunlar
arasinda gecis yapmak, bilimsel uygulamalarin temel yapitasi haline gelmesi agisindan 6énemlidir (Hand ve
digerleri, 2016). Dilin farkh modlarini kullanarak égrenciler fen siniflarinda bilimsel dil edinirler ve uygulamalar
sayesinde iletisimsel dilleri gelisir. Ainsworth (2006) bilimsel bilginin yalnizca sézel ya da yazili formlarla
iletilmesi yerine metin ile gorsel temsiller arasinda baglanti kurularak birlestirilmesi gerektigini belirtmistir. Oz
(2020) ise calismasinda bilimsel bilginin sunulmasinda grafik, diyagram, tablo, liste, matematiksel ifade, sekil
gibi gosterim tirlerine yani modsal betimlemelere ihtiyag oldugunu ifade etmistir.

Modlar, betimlemelerin 6nemli bir parcasi olup fotograf, resim, tablo, liste, grafik, diyagram, kavram haritasi,
matematiksel ifade gibi gdsterimleri tasvir etmektedir. Modlarin her biri farkli isleve sahip olup bilgileri degisik
formlarda sunmaya yardimci olmaktadir (Ainsworth, 2006; Bodur, 2016). Modsal betimlemeler fen konularinin
iceriginde yer alan soyut kavramlarin somutlastiriimasi, yazinin monotonlugunun giderilmesi, bilimsel bilginin
zihinde yapilandiriimasi, 6grenmenin kolaylastiriimasi ve bilgilerin organize edilerek sunulmasi bakimindan
énemlidir (Bodur, 2016). Oz (2020) calismasinda fen bilimleri dersinde kullanilan coklu modsal betimlemelerin
ogrencilerin akademik basarilarini blyiik oranda artirdi§i sonucuna ulasmistir. Yilmaz (2017) ise 6grencilerin
modsal betimlemeleri tanima ve kullanma becerilerini inceledigi c¢alismasinda o6grencilerin  modsal
betimlemeleri kullanmaya yonelik tercihlerinin olumlu yonde etkilendigini ve 6grenci basarilarini artirmada
etkili oldugunu belirtmistir.

Modsal betimlemeler fen bilimleri ders kitaplarinda kullanilan bilimsel dil ile kavramlar arasindaki baglantiyi
saglamasi bakimindan da énemlidir (Demirbag ve Giinel, 2014). Egitim-6gretim slrecinin temel araclardan biri
olan ders kitaplarinin iceriginde yer alan bilimsel bilgilerle birlikte gorsel 6gelerin kullaniimasi konularin etkili
bir sekilde 6grenilmesine katki saglamaktadir (Santas, 2017). Kitaplarda yer alan gorsel 6geler, resim, grafik,
fotograf, kavram haritasi, tablo gibi modlardan olusmaktadir ve bu modlar yazili metinleri agiklamak ve
desteklemek amaciyla kullanilir (McDermott ve Hand, 2016). Ders kitaplarindaki yazi ve sekil birbirini
tamamlayan unsurlardir. Bu bakimdan gorsel temsiller 6grencilerin daha 6nce deneyimlemedigi olgu, nesne ya
da olaylara somutluk kazandirmaktadir (Tang, 2023).

Literatirde 2018 fen bilimleri dersi 6gretim programi cercevesinde hazirlanmis ders kitaplarini modsal
betimlemelere gore inceleyen calismalarin sinirli oldugu gorilmektedir (Cetin, 2023; Demiralp, 2022; Kapici,
2014). Cetin (2023) ortaokul fen bilgisi ve lise kimya kitaplarini kimyasal gdsterimler bakimindan inceledigi
calismasinda, makroskobik, mikroskobik ve sembolik g&sterim tlrlerine odaklanmis ve gorsellerin betimsel
ozelliklerinin cogunlukla belirsiz oldugu sonucuna ulasmistir. Demiralp (2022) calismasinda, sekizinci sinif ders
kitabindaki gorsel temsilleri Gkitzia ve digerlerinin (2011) gelistirdigi rubrigi genisleterek modlarin sayis,
Unitelere gore dagiimi, metin ve igerik iliskisi, betimsel 6zellikler, modlar arasi baglanti ve yanlis 6grenmelere
sahip olabilecek modlar agisindan incelemistir. Kapici (2014) ise ortaokul 6, 7 ve 8. sinif fen bilimleri ders
kitaplarindaki gorselleri, Gkitzia ve digerlerinin (2011) gelistirdigi rubrik ile Pozzer ve Roth'un (2003)
gelistirdikleri rubrigi birlestirerek analiz etmis ve gorsellerin yarisinda baslik olmadigini tespit etmistir. Bu
sonuclar, iki boyutlu gorsel araclar olan kitaplarin icerik ve dilsel anlatim yoniinden yeniden ele alinmasini
gerekli kilmaktadir (Demir ve digerleri, 2009). Fen bilimleri ders kitaplarindaki konular soyut kavramlar
icerdiginden dolay! bu kitaplarda yer alan gorsellerin konu anlatimiyla iliskili olarak incelenmesi énemlidir
(Irving ve digerleri, 2006). Frek ve digerleri (2003), ilkokul 6grencilerinin ti¢ boyutlu yapilari iki boyutlu gorsellere
gore daha kolay 6grendiklerini belirtmektedir. Fen kavramlari icerik olarak soyut olsa da (Irving ve digerleri,
2006) ilkokul duzeyindeki fen bilimleri ders kitaplarindaki konular, cocuklarin gelisimsel 6zellikleri dikkate
alinarak zihinlerinde kolaylikla canlandirabilmeleri icin 6grencilere daha somut haliyle sunulmaktadir (Halloun,
2004). ilkokul diizeyindeki fen bilimleri ders kitaplarindaki gérsel temsilleri inceleyen calismalar sinirhdir (Ceken,
2011). Bu calisma diger calismalardan farkli olarak ilkokul 4. sinif fen bilimleri ders kitabinda kullanilan modsal
betimlemeleri belirlemeyi ve bunlar cesitli dlcitler agisindan incelemeyi amacglamaktadir. Bu bakimdan bu
calisma literatlirdeki boslugu tamamlamasi agisindan 6nemlidir. Bu cercevede asagidaki soruya yanit aranmistir:

4. sinif fen bilimleri ders kitabinda yer alan modsal betimlemeler nelerdir ve bunlarin dagilimi nasildir?
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Yontem

Nitel arastirma yonteminin kullanildigi bu ¢alismada dokiiman incelemesi yapilmistir. Dokiiman incelemesinde
amac arastirilmak istenen yazili materyallerin iceriginde yer alan bilgilerin analiz edilmesidir (Yildirim ve Simsek,
2016). Yaygin olan dokiimanlar; mektup, siir, gazete, kitap, ginlikler, otobiyografiler, film, fotograf ve video
gibi belgelerdir (Merriam, 2018). Bu calismada dokiiman olarak 2018 fen bilimleri dersi 6gretim programi
dogrultusunda hazirlanan ilkokul 4. sinif fen bilimleri ders kitabi kullaniimis ve bu kitapta kullanilan modsal
betimlemelerin icerik analizi yapiimistir.

Verilerin Toplanmasi

Bu calismada verileri elde etmek amaciyla fen bilimleri ders kitabi kullaniimistir. Talim ve Terbiye Kurulu
Baskanligi'nin (2023) ilkokul 4. sinif diizeyi dogrultusunda yayimladigi Sézct Yayincilik, Ata Yayincilik ve MEB
Yayinevine ait fen bilimleri ders kitaplarina ulasilmistir. iceriginde farkl tiirde ve &zellikte modlarin olmasi
nedeniyle calisma kapsaminda Ata Yayinciliga ait fen bilimleri ders kitabinin analizine karar verilmistir (Unal ve
Cengiz, 2023). Kitabin igeriginde konu anlatimi, deneysel etkinlikler, bolim sonu degerlendirme, proje
olusturma, Unite sonu degerlendirme ve 6zet kisimlari yer almaktadir. Bu calisma kapsaminda kitaptaki konu
anlatim ve 6zet kisimlari modsal betimlemelerin kullanimi yaygin oldugu icin analiz birimi olarak kullanilmistir.

Verilerin Analizi

Bu calismada verilerin analizinde icerik analizi kullanilmistir. Merriam’a (2018) gore icerik analizi, verilerin
kodlanmasi ve kategorilerin olusturulmasini kapsamaktadir. Calismada modsal betimlemeler, kategori ve
kodlara gore analiz edildigi icin bu yontemin kullaniimasi uygun gorilmastir. Modsal betimlemelerin
belirlenmesinde literatiir taramasi yapilarak ilgili calismalarda yer alan modlara ydnelik agiklamalar ve gorseller
incelenmistir. Calisma kapsamindaki 4. sinif fen bilimleri ders kitabinda yer alan modsal betimlemeler
literatirden yararlanilarak resim, fotograf, kavram haritasi, liste, tablo, matematiksel ifade, kavram karikattri
ve diyagram kodlarina gére ayrilmis ve bu kodlara iligskin agiklamalar yapilmistir. incelenen kitapta, Yer Kabugu
ve Dlnya'mizin Hareketleri Gnitesi 21 sayfa, Besinlerimiz Unitesi 23 sayfa, Kuvvetin Etkileri Gnitesi 23 sayfa,
Maddenin Ozellikleri tnitesi 46 sayfa, Aydinlatma ve Ses Teknolojileri Ginitesi 34 sayfa, insan ve Cevre (nitesi
15 sayfa ve Basit Elektrik Devreleri Gnitesi 12 sayfadan olusmaktadir. Bu Unitelerde yer alan toplam 278 modsal
betimlemenin veri analizinde kullanilmasina uzman gorist alinarak karar verilmistir. Fen bilimleri ders
kitabindaki modsal betimlemeleri analiz etmek igin Gkitzia ve digerlerinin (2011) gelistirdigi kod listesinden ve
bu kod listesini genisleterek kullanan Demiralp’in (2022) calismasindan yararlanilmistir. Demiralp (2022)
calismasinda Gkitzia ve digerlerinin (2011) gelistirdigi kod listesine ‘'modlarin Unitelere gore dagihmi’, ‘modlarin
tird’ ve ‘6grenme glicliigiine sebep olabilecek modlar’ adli ti¢ kategori eklemistir. incelenen ilkokul diizeyindeki
fen bilimleri ders kitaplarinda 'gdsterim cesidi’ ve ‘coklu gdsterimi olusturan alt seviyelerin birbirleriyle iliskisi’
kategorilerine iliskin modsal betimlemelerin yer almadigi gorilmustir. Bu bakimdan Gkitzia ve digerlerinin
(2011) kod listesindeki bu kategoriler fen egitimi uzmaninin gorisleri dogrultusunda calismaya dahil
edilmemistir. Ayrica Demiralp’in (2022) ¢alismasinda kullandigi ‘6grenme gugcligune sebep olabilecek modlar’
kategorisi uzman gortsu alinarak ‘yanlis 6grenmeye sebep olabilecek modlar’ olarak dizenlenmistir.
Calismanin analizinde kullanilan kategori, kod ve agiklamalarina asagida yer verilmistir (Tablo 1).
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Tablo 1. Modsal Betimlemelerin Analizinde Kullanilan Kategori, Kod ve Acgiklamalar

Kategori Kod Aciklama
eYer Kabugu ve
Diinya'mizin Hareketleri
e Besinlerimiz
Modl Kuvvetin Etkileri N .
- od arlrl : T Bu kisimda her bir tnitede kullanilan toplam mod sayisinin Unitelere
Unitelere gére ~ eMaddenin Ozellikleri . 3y . -
N gore dagihimi incelenmistir.
dagiimi e Aydinlatma ve Ses

Teknolojileri

einsan ve Cevre

e Basit Elektrik Devreleri

Modlarin tird

eResim

Varliklari, insanlari, yerleri ve nesneleri temsil eden, soyut olani
gorsellestirerek somut bicimde aktaran cizimler (Kaya, 2006)

e Fotograf

Konulari desteklemek icin 6zel olarak secilen ve ¢ekimi yapilmis
gercek objelerin gorintileri (Bodur, 2016)

e Kavram haritasi

Kavramlar arasi iliskileri gosteren grafik materyal

eliste

Anlatilmak istenen durumu asama asama anlatan mod tari
(Yesildag-Hasancebi ve digerleri, 2014)

eTablo

Satir ve sttunlar halinde dizenlenmis verileri gdsteren araglar (Kaya,
2006)

e Matematiksel ifade

Sembol, denklem ve formiiller (Aydin ve Yesilyurt, 2007)

e Kavram karikatlru

Metinde anlatilanlara iliskin dikkat cekici cizimlerle, fikirlerin
konusma balonu iginde sunuldugu gorseller (Keogh ve Naylor, 1999)

Olay, olgu, kavram ya da soyut ifadelerin, birbiriyle olan iliskilerini

*Diyagram Ozet halinde belirten gosterimler (Okgu, 2011)

o Acik Bir modun biitiin kisimlari agik ve net olarak belirtilmis ve bu
Modlarin ¢ kisimlara yonelik agiklama yapilmigsa
betimsel «Ortiik Bir modun bazi kisimlar acik bir sekilde belirtilirken bazi kisimlari
ozelliklerinin ru aciklanmamissa
yorumlanmasi o Belirsiz Bir modun tUzerinde herhangi bir aciklama yer almiyorsa, net ve

anlasilir degilse

eTamamen iliskili ve

Mod, metinde yer alan bilgileri tamamen yansitiyorsa ve metinde

baglantili modsal betimlemeye yonlendiren ifade yer aliyorsa
eTamamen iligkili ve Mod, metinde yer alan bilgileri tamamen yansitiyorsa ve metinde
Modlarin baglantisiz modsal betimlemeye yonlendiren ifade yer almiyorsa
metinle S y Mod, metinde yer alan bilgilerin bir kismini yansitiyorsa ve metinde
badlantisi e Kismen iliskili ve baglantih dsal betim| snlendiren ifad |
g modsal betimlemeye yénlendiren ifade yer aliyorsa
e Kismen iliskili ve Mod, metinde yer alan bilgilerin bir kismini yansitiyorsa ve metinde
baglantisiz modsal betimlemeye yonlendiren ifade yer almiyorsa
e p e s Mod, metni yansitmiyorsa ve metinde modsal betimlemeye
o liskisiz . Lo
yonlendiren ifade yer almiyorsa
e Uygun bashk Modu acik ve anlasilir bir sekilde aciklayan basliga yer verilmisse
Modlarin Moda yonelik olarak net bir aciklamanin olmadigi, értik bir basliga
basliklarinin e Sorunlu baglik yer verilmisse
ozellikleri e Baslik yok Modu aciklayan bashga yer verilmemisse
Kullanilan mod ve metin igerigi birbirini desteklemedigi igin yanlis
Yanlis *Modlarin hatali olmasi 6grenmeye sebep oluyorsa
ogrenmeye

sebep olabilecek
modlar

e Modlarin eksik olmasi

Kullanilan mod eksik bilgi iceriyorsa ve modun bazi kisimlari
aclklanmadigi icin yanlis 6grenmelere sebep oluyorsa

e Modlarin belirsiz olmasi

Kullanilan mod anlatiimak isteneni yeterince agiklayamiyorsa ve
anlasilir olmadigi icin yanhs 6grenmelere sebep oluyorsa

Fen bilimleri ders kitabindaki modsal betimlemeler Tablo 1'deki kategori ve kodlara gore analiz edilmistir. Tablo
1'deki kategori ve kod listesinin, literatlirde yer alan onceki calismalarda kullanilmis olmasi calismanin
gecerligini artirmaktadir. Calismanin gecerligini saglamak icin uzman goriist alinmis ve analizi yapilan modsal
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betimlemelere drnekler verilmistir. Guvenirligi saglamak icin kodlayicilar arasi tutarliga bakilmistir. Miles ve
Huberman (1994) tarafindan gelistirilen formil kullanilarak iki farkli arastirmacinin yaptigi kodlamalarda %78
oraninda uyum saglanmistir. Arastirmanin glvenirligi icin %70 Uzerindeki degerlerin yeterli oldugu
belirtiimektedir (Miles ve Huberman, 1994).

Etik Bildirim
Etik Kurul izin Bilgisi: Bu arastirma, ders kitabi analizini icerdiginden dolayi etik kurul onay belgesi
alinmamustir.

Bulgular

Bu bolimde, fen bilimleri ders kitabindaki Gnitelerde yer alan modsal betimlemelerin analizi sonucunda ulasilan
bulgulara yer verilmistir.

Modsal Betimlemelerin Sayisinin Unitelere Gore Dagilimi

Fen bilimleri ders kitabinda yer alan modsal betimlemelerin toplam sayisi 278 olarak belirlenmistir. Kitapta yer
alan modsal betimlemelerin Unitelere gore dagilimina Grafik 1'de yer verilmektedir.

79
54
40
30 28
26 . 21

Yer Kabugu ve Besinlerimiz Kuvvetin Maddenin Aydinlatma ve insan ve Cevre Basit Elektrik
Dinya'mizin Etkileri Ozellikleri Ses Devreleri
Hareketleri Teknolojileri

Grafik 1. Modsal betimlemelerin sayilarinin tnitelere gére dagilimi

Grafik 1'de modsal betimlemelerin sayisinin Unitelere gore dagilimi incelendiginde en fazla modsal
betimlemenin Maddenin Ozellikleri (%28) unitesinde kullanildigi gériilmektedir. En az modsal betimlemenin
ise Basit Elektrik Devreleri (%8) Unitesinde kullanildigr belirlenmistir. Ayrica Aydinlatma ve Ses Teknolojileri
Unitesinde %19, Besinlerimiz Unitesinde %14, Yer kabugu ve Diinya’'mizin Hareketleri tinitesinde %11, Kuvvetin
Etkileri Ginitesinde %10, insan ve Cevre Unitesinde %10 oraninda modsal betimlemenin yer aldigi gériilmektedir.

Modsal Betimlemelerin Tiirlerinin Dagilimi

Fen bilimleri ders kitabinda yer alan modsal betimlemelerin tiriintin dagilimina Grafik 2'de yer verilmektedir.
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Resim Fotograf Liste Tablo Matematiksel Kavram Kavram Diyagram

ifade Haritasi Karikattiri

Grafik 2. Modsal Betimlemelerin Tirlerinin Dagilimi
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Grafik 2'ye gore fen bilimleri ders kitabinda en fazla yer alan modsal betimlemenin fotograf (%68) oldugu dikkat
cekmektedir. En az kullanilan modsal betimlemelerin ise liste (%1), kavram karikattri (%1) ve diyagram (%1)
oldugu belirlenmistir. Diger modlara bakildiginda, resmin %55, tablonun %71, kavram haritasinin %6 ve
matematiksel ifadenin %2 oraninda oldugu goriilmektedir.

Fen bilimleri ders kitabinda yer alan modlarin tirlerine iliskin resim (Sekil 1), fotograf (Sekil 2), diyagram (Sekil
3), tablo (Sekil 4), matematiksel ifade (Sekil 5), liste (Sekil 6), kavram haritasi (Sekil 7) ve kavram karikatiri (Sekil
8) drneklerine asagida yer verilmistir.
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Sekil 1. Resim Omegi Sekil 2. Fotograf Ornegi Sekil 3. Diyagram Ornegi
Gegmiste Kullamilan Aydsnlatma Gunumdzde Kullanilan Aydinlatma
Araclarinin Ozellikleri Araglanmin Ozellikderi
Is we koku gkane. Kullanimian zordue Is ve koku gkarmaz. Kullanemian kolaydr,
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Sekil 6. Liste Ornegi

— — =3 ~ o
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Sekil 8. Kavram Karikatiri Ornegi

Modsal Betimlemelerin Betimsel Ozelliklerinin Dagilimi

Fen bilimleri ders kitabinda kullanilan modsal betimlemelerin betimsel 6zelliklerine gére dagilimina Grafik 3'te
yer verilmektedir.
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Actk Ortiik Belirsiz

Grafik 3. Modsal Betimlemelerin Betimsel Ozelliklerinin Dagilimi

Grafik 3 incelendiginde fen bilimleri ders kitabinda yer alan modsal betimlemelerin betimsel 6zelliklerinin
cogunlukla agik (%67) olarak ifade edildigi gorilmektedir. Belirsiz (%13) olarak ifade edilen modsal
betimlemelerin oraninin en az oldugu belirlenmistir. Ayrica értiik olarak kodlanan modlarin orani ise %20'dir.
Fen bilimleri ders kitabinda yer alan acik (Sekil 9), ortik (Sekil 10) ve belirsiz (Sekil 11) modsal betimleme
orneklerine asagida yer verilmistir.

Fen bilimleri ders kitabindaki $ekil 9'da, paketin
Uzerindeki Uretim ve tuketim tarihi ile TSE
damgasinin agik ve anlagilir bir sekilde yer aldig
gérilmektedir.

Paketlenmis urindeki
tarihler ve TSE isareti

Sekil 9. Acik Olarak Kodlanan Mod Ornegi

Sekil 10'da basit elektrik devresine iliskin gorsel yer
almaktadir. Basit elektrik devresine yonelik agklama | —— 5
yapilmis ancak devre elemanlannin isimlerine iliskin
herhangi bir agiklamaya yer verilmemigtir.

5

Baut cleh ik devres)

Sekil 10. Ortiik Olarak Kodlanan Mod Ornegi

Sekil 11'de topragin katmanlanmin yerleri
agikga belirtiimedigi ve katmanlara iligkin
herhangi bir agiklamaya yer verilmedigi
goralmektedir.

Sekil 11. Belirsiz Olarak Kodlanan Mod Ornegi
Modsal Betimlemelerin Metinle iliskisinin Dagilimi

Fen bilimleri ders kitabinda yer alan modsal betimlemelerin metinle iliskisinin dagilimina Grafik 4'te yer
verilmektedir.
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Tamamen iligkili ve  Tamamen iliskili ve  Kismen iliskili ve

baglantih baglantisiz baglantih
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Kismen iligkili ve iliskisiz
baglantisiz

Grafik 4. Modsal Betimlemelerin Metinle iligkisinin Dagilimi

Grafik 4 incelendiginde fen bilimleri ders kitabinda yer alan modlarin %37'sinin metinle tamamen iliskili oldugu
ve metin icerisinde 6grenciyi moda yonlendirecek herhangi bir ifadenin bulunmadigr belirlenmistir. Modlarin
%1'inin ise metinle tamamen iliskisiz oldugu tespit edilmistir. Ayrica modlarin %20’sinin metinle tamamen iliskili
oldugu ve metin icerisinde moda yonlendirecek ifadenin yer aldidi, %9'unun metinle kismen iliskili oldugu ve
metin icerisinde moda ydnlendirecek ifadenin yer aldigi, %33'Uniin ise metinle kismen iliskili oldugu ve metin

icerisinde moda yonlendirecek ifadenin yer almadigi gorilmektedir.

Fen bilimleri ders kitabinda kullanilan asagidaki modlara bakildiginda, Sekil 12'de fosillerin olusumuna iliskin

gorsel ve metin yer almaktadir.

Acaba fouller mand meydana gelie? Bu soruyyu SpagMski Doesell inceleywick Covaplays
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Sekil 12. Metinle Tamamen iligkili ve Baglantili Gérsel

Sekil 13'te besin piramidi yer almaktadir. Besin piramidine iliskin metin gorseli tamamen tasvir ettigi igin
tamamen iliskilidir. Ancak 6grencileri moda yonlendirecek herhangi bir ifade bulunmadigi icin mod metinle

baglantisizdr.

Gorsel, metni tamamen tasvir
etmektedir. Bu durum, gorselin metinle
tamamen iligkili oldugunu
gostermektedir. Ayrica metin igerisinde
yer alan ‘asagidaki' ifadesi ogrenciyi
yonlendirdigi  icin  mod, metinle
baglantilidir.
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Besin piramidi saghkl beslenmek icin hangi besinden ne kadar yememiz gerektigini
gosterir. Birinci basamakta en fazla tiketmemiz gereken tahil ve tahil Grinlerinin oldugu
besinler, ikinci basamakta sebze ve meyveler, Gicliincl basamakta et ve siit Grdnleri, dérdin-
cii basamakta en az tikketmemiz gereken yaglar ve tathlar yer almaktadir.

Besin piramidi
Sekil 13. Metinle Tamamen lliskili ve Baglantisiz Gorsel
Sekil 14'te yer alan gorsel ve metin incelendiginde, fonografin Thomas Edison tarafindan icat edildigi
belirtilmistir. Ancak gorselde yalnizca fonograf yer almaktadir. Bu baglamda, modun metni kismen yansittigi
gorilmektedir. Metin icerisinde yer alan ‘asagidaki’ ifadesi, 6grenciyi gorsele yonlendirmektedir. Bu durum
modun metinle baglantili oldugunu gdstermektedir.

Bu sorulara cevap verebilmek icin gecmisten ginidmize kadar kullarlan asagidaki ses
kaydetme araclann inceleyelim.

Ses kayit araclanndan biri olan fonograf, Thomas
Edison (Tomas Edison) tarafindan icat edilmistir. Fo-
nograf, hem sesleri kaydeden hem de kaydedilen

sesleri dinlemeye yarayan bir aractir.

Fonograf
Sekil 14. Metinle Kismen iliskili ve Baglantili Gérsel

Sekil 15'teki metinde gazlarin 6zelliklerinden bahsedilmistir. Ancak ilgili gorselin metnin bir kismini yansittigi
gorilmektedir. Ayrica metinde 6grenciyi gorsele yonlendirecek bir ifadeye yer verilmedigi belirlenmistir. Sekil
16'da yer alan gorsellerin ise metinle tamamen iliskisiz oldugu gortlmektedir.

Gaz maddelerin kendilerine has Gzellikleri vardir. Bu ozellikler sunlardir:
« Belirli bir sekli yoktur.

+ Bulunduklan kakbs doldururar.

+ Bulunduklan ortama yayilirlar.

« Sikistinlabilirler.

Sekil 15. Metinle Kismen iliskili ve Baglantisiz Gorsel
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Her varligin kapladigi bir yer vardir. Maddelerin boslukta kapladigi yere hacim denir.
Ayse’ye alinan buyik defterin hacmi fazla oldugu icin defter, cantaya sigmamistir. Kuicuk
defter daha az hacme sahip oldugundan ¢antaya sigmistir.

> v o

Kitaplar Taslar Zeytinyagi
Sekil 16. Metinle iliskisiz gorsel

Modsal Betimlemelerin Bagliklarinin Ozelliklerinin Dagilim

Fen bilimleri ders kitabinda yer alan modsal betimlemelerin basliklarinin 6zelliklerine gére dagiimina Grafik
5'te yer verilmektedir.
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Uygun Sorunlu Bashk yok

Grafik 5. Modsal Betimlemelerin Basliklarinin Ozelliklerinin Dagilimi

Grafik 5 incelendiginde fen bilimleri ders kitabinda yer alan modlarin %60'inin uygun bashda sahip oldugu,
%11'inin ise sorunlu bashga sahip oldugu gorilmektedir. Ayrica modlarin %29'unun bir basliga sahip olmadigi
belirlenmistir.

Fen bilimleri ders kitabinda yer alan Sekil 17 incelendiginde, agik ve kapali anahtar gorseline yer verildigi ve
basligin gorselle uyumlu oldugu gorilmektedir. Sekil 18'e bakildiginda Dinya'nin Glines etrafinda yaptig
dolanma hareketi goriilmektedir. Ancak baslikta bu hareketin ne oldugu acikga belirtilmemistir. Bu baglamda
sorunlu bir bashga sahip oldugu sdylenebilir. Sekil 19'un ise herhangi bir bashga sahip olmadigi gérilmektedir.

-

Aguk anahitar Kapal anahtar

Dilinya'in Gines etrafindaki temsili hareketi

Sekil 17. Uygun Basliga Sahip Bir Gorsel Sekil 18. Sorunlu Bashga Sahip Bir Gorsel
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Sekil 19. Basligi Olmayan Bir Gorsel

Yanlis Ogrenmelere Sebep Olabilecek Modsal Betimlemeler

Fen bilimleri ders kitabinda yanlis 6grenmeye neden olabilecek 35 modun oldugu belirlenmistir. Asagidaki Sekil
20'de modun hatali kullanildigi, Sekil 21'de modun eksik kullanildigi ve Sekil 22'de modun belirsiz oldugu
ornekler gorilmektedir.

Yandaki gorselde, hayvansal kaynakl
besinlerden bahsetmektedir. Ancak
gorsel iceriginde sebzelere de yer
verilmigtir. Bu durumda modun hatali
oldugu gérilmektedir.

Sekil 20. Modun Hatali Kullanimina lliskin Gérsel Ornegi

Yandaki moda iliskin, basketbolcunun ’
dondurdigi  top  seklinde  baghk

kullanilmig ancak gérselde top sabit — e

duruyor. Dénig yonlnu gosteren oklara ™ |

yer verilebilir. Bundan delayr modun eksik H}‘

oldugu gérilmektedir. Banketbokunun dondordigu

basketbol topu

Sekil 21. Modun Eksik Kullanimina iliskin Gérsel Ornegi

Gorselde Baklagillerden Bahsedilmis Ancak Hangi
Baklagiller Oldugu Net Degil. Guvallar On Planda
——— | Duruyor. Bazi Cuvallann Da Kapali Oldugu
Gordlmektedir. Baklagillerin Neler Oldugu Belirgin
Olarak Géosterilmedigi  Igin  Modun  Belirsiz
Baklogiller Kullanimina iliskin Ornegi Temsil Etmektedir.

Sekil 22. Modun Belirsiz Olduguna lliskin Gérsel Ornegi

Tartisma, Sonug ve Oneriler

Calisma kapsaminda incelenen 4. sinif fen bilimleri ders kitabinin analizinden elde edilen sonuglar Ata Yayincilik
fen bilimleri ders kitabiyla sinirldir. Fen bilimleri ders kitabindaki Gnitelerin konu anlatimi ile 6zet kisimlarinda
kullanilan toplam 278 modsal betimleme analiz edilmistir. Modsal betimlemelerin (initelere goére dagihmina
bakildiginda, Maddenin Ozellikleri (%79), Aydinlatma ve Ses Teknolojileri (%54) ve Besinlerimiz (%40)
Unitelerinde kullanilan modlarin sayilari ile diger tnitelerde kullanilan modlarin sayilari arasinda belirgin farklilik
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oldugu gorulmektedir. Bu farklihgin sebebi ilgili Gnitelerde yer alan konularin, dolayisiyla da sayfa sayisinin
diger Unitelere gére fazla olmasindan kaynakli olabilir. Uniteler arasindaki modsal betimleme sayilarindaki
belirgin farklilik literattrde yer alan diger calismalarla uyumludur. Demiralp’in (2022) calismasinda Madde ve
Endistri tinitesinde kullanilan mod sayisinin diger tinitelere gére daha fazla oldugu sonucuna ulasiimistir. Ayrica
Santas (2017) ortaokul fen bilimleri ders kitaplarindaki ¢coklu modsal betimlemeleri, fizik ve biyoloji konulari
kapsaminda incelemis ve fizik konularinda yer alan modlarin sayilari ile biyoloji konularinda yer alan modsal
betimlemelerin sayilari arasinda farkllik oldugunu belirtmistir.

Fen bilimleri ders kitabinda yer alan modsal betimlemeler tiirlerine gore incelendiginde en fazla kullanilan
modlarin fotograf (%68) ve resim (%20) oldugu gorilmustir. Fen konularinin icerik bakimindan soyut oldugu
disliinuldiginde fotograf ve resmin konulari somutlastirmak ve o6grencilerin zihninde canlandirmasini
kolaylastirmak icin sikhkla kullanildigi distnilebilir. Glnay (2022) calismasinda kolay ulasilabilir olmasi
bakimindan fotograflarin kitaplarda cogunlukla kullanilan bir modsal betimleme oldugunu ifade etmistir.
Konularin 6zet kisimlarinda ise cogunlukla kavram haritalar (%7) kullanilmistir. Bilgilerin kolay hatirlanmasi ve
kavramlar arasinda iliskileri bltiincil bir acidan gdstermek icin 6zet kisimlarinda siklikla kavram haritalarina
basvuruldugu distnllmektedir. Kaymaz (2022) kavram haritalarinin 6grencilerin mevcut ve yeni bilgiyi
birlestirerek bilgiyi anlamli hale getirmesi ve kavramlar arasindaki iliskileri tanimlanmasi bakimindan 6zetleyici
oldugunu distinmektedir.

Modsal betimlemeler betimsel 6zellikleri bakimindan incelendiginde fen bilimleri ders kitabinda kullanilan
modlar ¢ogunlukla ‘agik’ (%67), geri kalani ise ‘Ortik’ (%20) ve ‘belirsiz’ (%13) olarak kodlanmistir. Modsal
betimlemelerin cogunlukla ‘acik’ olarak kodlanmasi, 4. sinif fen bilimleri ders kitabindaki modlarin 6grencilerin
gelisimsel Ozellikleri dikkate alinarak daha anlasilir ve net bir sekilde sunuldugunu gostermektedir. Arastirmanin
aksine Cetin (2023) fen bilimleri ders kitabindaki modsal betimlemelerin biyilk oranda belirsiz oldugu
sonucuna ulagsmistir. Demircan (2019) ise lise kimya kitaplarinda yer alan modlarin ¢cogunlukla agik ve anlasilir
oldugunu belirlemistir. Ayrica Gkitzia ve digerleri (2011) inceledikleri fen bilimleri ders kitaplarindaki modsal
betimlemelerin cogunlukla ortiik oldugunu ifade etmistir.

Fen bilimleri ders kitabinda yer alan modlarin metinle iliskisine bakildiginda ¢cogunlukla tamamen iliskili ve
baglantisiz (%37) ya da kismen iliskili ve baglantisiz (%33) oldugu sonucuna ulasiimistir. Bir baska deyisle metin
icerisinde kullanilan moda yeterince ydnlendirme yapilmadigi tespit edilmistir. Kapici (2014) calismasinda
modlarin metinle tamamen iliskili oldugunu ortaya koymus, ancak bu calismadan farkli olarak metin ve mod
arasindaki baglantilarin yeterli diizeyde oldugunu belirtmistir. iliskisiz modlarin orani ise (%1) oldukca azdir. Bu
bulgu modlarin 6grencilerin ilgilerini ¢cekmek amaciyla kullanildigini distindidrmektedir. Cetin’'in (2023)
calismasinda da ‘iliskisiz’ modlarin oraninin oldukca distk oldugu goérilmektedir. 5. sinif fen bilimleri ders
kitabinda metin ve mod arasinda herhangi bir iliskinin olmadigi yalnizca bir adet mod (%4,5) oldugunu
belirtmistir. Ayni calismada, 6, 7 ve 8. sinif fen bilimleri ders kitaplarinda ise metinle iliskisiz bir moda
rastlanmamistir.

Modlarin basliklarinin 6zelliklerine bakildiginda, %60'inin uygun bashga sahip oldugu, sorunlu basliga sahip
olan modlarin oraninin ise %11 oldugu belirlenmistir. Modlarin %29'unda herhangi bir baslk bulunmamaktadir.
Uygun basliga sahip modlarin oraninin yiksek olmasi modlarin 6grenci diizeyi dikkate alinarak acik ve anlasihr
bir sekilde kullanildigini gdstermektedir. Fen bilimleri ders kitabinin iceriginde 6zellikle dgrencilerin daha
onceden karsilasmadigi ya da daha az deneyime sahip oldugu dlslnilen modlara iliskin uygun basliklar
kullanilmistir. Ogrencilerin siklikla karsilastigi disiinilen bazi modlar icin herhangi bir bashk kullanilmamustir.
Nitekim literatiirde yer alan bazi ¢alismalar herhangi bir basliga sahip olmayan modlarin oraninin daha yiiksek
oldugunu gostermektedir. Ornegin Kapici (2014) ortaokul diizeyi fen bilimleri ders kitabindaki modlarin
cogunlukla bir basliga sahip olmadigi sonucuna ulagsmistir.

Galisma kapsaminda incelenen fen bilimleri ders kitabinda yanlis 6grenmeye sebep olabilecek 35 mod oldugu
belirlenmistir. Bu modlarin 13'lGniin modlarin eksik olmasindan, 19'unun modlarin belirsiz olmasindan, 3'Gnin
de hatali olmasindan dolayr yanls 6grenmeye sebep olabilecedi distinlilmektedir. Demiralp (2022) bu
calismaya benzer olarak ortaokul fen bilimleri ders kitabindaki modlari analiz etmis ve 14 adet modun
6grenmede gliclige sebep olabilecedi sonucuna ulasmistir. Bir baska calismada Kara ve Aktirkoglu (2019)
ilkokul fen bilimleri ders kitaplarinda 6grencilerin yanhs 6grenmelerine sebep olabilecek gorsellerin oldugu
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sonucuna ulasmistir. Ceken (2011) fen bilimleri ders kitabindaki gorselleri analiz ettigi calismasinda bazi
gorsellerin yanhs bilgiler icerdigini ve bu durumun &égrencilerin kavramlara iliskin yanlis 6grenmelerine sebep
olabilecegini belirtmistir.

Sonug olarak bu calismada 4. sinif fen bilimleri ders kitabinda kullanilan modlarin sayisi ve ¢esidinin Unitelere
gore dagihiminda belirgin farkliliklar vardir. Bu baglamda fen bilimleri ders kitaplarindaki tiim tnitelerin igerikleri
dogrultusunda farkli tiir modlara yer verilebilir. Bu ¢alisma kapsaminda analiz edilen fen bilimleri ders kitabinda
kullanilan modlar 6grencilere agik ve anlasilir bir sekilde sunulmasi bakimindan yeterli diizeydedir. Ancak
kitapta anlasilir olmayan ve bazi kisimlari net bir sekilde agiklanmayan modlar da yer almaktadir. Ayrica
kullanilan modlarin ¢cogunlukla metinle iliskili ancak metinlerin modlarla baglantilarinin yetersiz oldugu
gorilmektedir. Fen bilimleri ders kitabindaki modlarin biiyik oranda uygun basliklara sahip oldugu belirlenmis,
ancak kitapta herhangi bir bashgin olmadidi veya sorunlu basliga sahip modlar da tespit edilmistir. Dahasi fen
bilimleri ders kitabinda 6grencilerin yanlis dgrenmelerine neden olabilecek eksik, hatali ve belirsiz modlar da
yer almaktadir. Oysaki Talim ve Terbiye Kurulu Baskanhginin yayimladigi taslak ders kitabi inceleme kriterlerinde
metin ile gorselin uyumlu olmasi, gorseldeki bilgilerin metinle ¢elismemesi ve metinde atif yapilan gorsellere
eksiksiz bir sekilde yer verilmesi gerektigi belirtiimektedir (MEB, 2023). Bu sonuclar dogrultusunda fen bilimleri
ders kitaplarindaki modsal betimlemeler 6grencilerin gelisim 6zellikleri dikkate alinarak 6zellikle de gorsel
tasarim uzmanlarinca yeniden gozden gegirilebilir. Modlarin metinle iliskisi ve baglantisinin dil uzmanlarinca
yeniden incelenmesi, modlarin acik ve anlasilir olmasi igin tim modlarda uygun baslik kullanimina 6zen
gosterilmesi ve modlarin niteligini artirmak igin fen bilimleri ders kitaplarn basilmadan 6nce dis uzmanlar
tarafindan gézden gegirilmesi 6nerilmektedir.
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