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Abstract

Given the inaccuracy of children's picture books on shapes published in English, there was a need
to analyse Turkish picture books on shapes. In order to carry out the study on the accuracy of
Turkish picture books, a rating rubric for English picture books was translated into Turkish. The
Traffic Light Rating Rubric rates books as red (explicit inaccuracies), yellow (implicit inaccuracies or
missing concepts) and green (correct concepts). As a result of the research, it was found that the
findings for the Turkish books were consistent with the previous findings for the English books. In
the majority of the books analysed, the geometric shapes were rated as incorrect (red). Given the
importance of early mathematical study for long-term success, the Traffic Light Rating Rubric-
Turkish Version is intended to provide guidance to book selectors such as librarians, parents and
teachers, and ultimately authors and publishers who need to produce texts with the correct form.
Keywords: Preschool geometry, early childhood, early mathematics, rating rubric, children's
picture books

Yumusak Koseler ve Keskin Kenarlar:
Resimli Cocuk Kitaplarinda Hatali Geometrik Sekiller

0z

Sekiller konulu ingilizce resimli cocuk kitaplarinda yapilan hatalarin dikkate alinmasiyla, Tiirkge
resimli kitaplarinin dogrulugunu incelemek igin bir ihtiyag ortaya cikmistir. Bu amagla, ingilizce
resimli kitaplar igin gelistirilen bir degerlendirme rubrigi Turkge’ye gevrilmistir. Bu rubrik, sekiller
konulu kitaplari kirmizi (agik yanlislar), sari (6rtik yanlislar veya eksik kavramlar) ve yesil (dogru
kavramlar) olmak tizere (¢ kategoride derecelendirir. Arastirma sonucunda, Turkge kitaplar igin
elde edilen bulgularin ingilizce kitaplar igin énceki bulgularla uyumlu oldugu belirlenmistir. Analiz
edilen kitaplarin cogunda geometrik sekillerin yanhs oldugu (kirmizi kategoride degerlendirildigi)
gorilmustir. Erken matematik 6greniminin uzun vadeli basarisi géz 6nline alindiginda, bu Tirkce
versiyonun, kitliphanecilerden ebeveynlere ve 6gretmenlere kadar kitap segicilerine rehberlik
etmesi ve vyazarlar ile yayincilarin dogru formatta metinler (iretmelerine yardimci olmasi
amaclanmaktadir.
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Anahtar Kelimeler: Okul 6ncesi geometri, erken ¢ocukluk, erken matematik, derecelendirme
rubrigi, resimli gocuk kitaplari

Introduction

Early math skills are strong predictors of children’s academic skills as they go through school
(Huntsinger, Jose and Leo, 2016; Purpura, Logan, Hassinger-Das and Napoli, 2017). Also early math
skills are important skills which provide basic life skills (Reikeras et al., 2015). Quality mathematics
education is necessary for all preschool children to achieve mathematics success in other education
levels (Notari Syverson and Sadler, 2008). There are many topics such as matching, classification,
number, operation and measurement in preschool mathematics education. Spatial reasoning has been
noted as important for success as adults in mathematics as well as science (Newcombe and Frick,
2010). Geometric shapes are just one aspect of geometry, but it is one of the main subjects of
preschool mathematics teaching (Aslan and Aktas-Arnas, 2007; Newcombe and Frick, 2010). Geometry
includes shape, size, direction, position and movement and allows the child to understand and organize
the physical world (Copley, 2010; Dacey ve Eston, 1999). Geometry contributes to children's critical
and creative thinking skills, problem solving skills, reasoning skills and school preparation (Clements,
et al, 2018; Saracoglu, 2015; Resnick et al., 2016; Jones and Mooney, 2003). In particular, developing
geometry skills at an early age plays a fundamental role in the child's future mathematical success
(Moss et al., 2015). Thus, teaching geometry accurately to children in early years is crucial.

Various ways such as adult-child interaction, television shows, applications, and games are
used with the intent to teach geometry skills to preschool children (Nurnberger-Haag, 2017; Resnick
et al., 2016). Using storybooks is one of these ways. National Council of Mathematics Teachers (NCTM)
has long recommended the use of storybooks as a way to introduce children to mathematical concepts
(Casey et al., 2004). Storybooks are important educational tools that support children's cognitive,
social, linguistic and social emotional development (Bulut and Kusdemir, 2013; Dickinson et al., 2012;
Uzmen and Magden, 2002). Storybooks provide children with a context in which mathematical
concepts and real-world contexts can be explored (Moyer, 2000; Kribs and Ruebel, 2008; Yilmaz-Geng,
Akinci Cosgun and Pala, 2017). However, storybooks in the United States have been found to hinder
children's learning of geometric shapes due to incorrect or incomplete representations (Nurnberger-
Haag, 2017; Nurnberger-Haag, 2018).

Children bring firmly established shape concepts to their formal school experiences (Sarama
and Clements, 2009). It can be very difficult to achieve conceptual change in subsequent academic
years, because once a concept is acquired, it can resist change (Mayberry, 1983; Nurnberger-Haag,
Singh and Wernet, 2020; Nurnberger-Haag, Singh, Wernet and Alexander, 2021; Pickreign, 2007;
Roberts, 2007; Sarama and Clements, 2009). Indeed, preschool and elementary teachers also have
misconceptions about geometric concepts (Jung and Conderman, 2017; Pickreign, 2007). These
misconceptions can be sometimes caused by teachers, parents or the books used. Geometric
knowledge obtained in the early years affects later geometry success (Kesicioglu and Alisinanoglu,
2014; Nurnberger-Haag et al., 2021). Because of this reason, it is very important to teach children the
correct geometry and shapes in the early years of life. If storybooks are used, it is important that these
books correctly represent and teach geometric shapes (Nurnberger-Haag, 2017; Nurnberger-Haag,
2018).

Pictures and Text in Geometric Storybooks

In geometric storybooks in the U.S., 76% explicitly showed at least one incorrect picture or
statement about shapes (Nurnberger-Haag, 2017). The most common error rooted from using a 2D
name to label 3D objects or shapes, in which about half of the books did so for each of the shapes:
circle, triangle, square, and/or rectangle (Nurnberger-Haag, 2017). There were three ways that these
errors occured: showing a geometric solid labeled with 2D mathematical names (e.g., spheres such as
balls labeled as circles, coins labeled as circles, pyramids or cones labeled as triangles, cubes labeled
as squares, boxes labeled as rectangles, etc.) (Nurnberger-Haag, 2017; Nurnberger-Haag et al., 2019).
There were instances in which if an object were traced the footprint would approximate a 2D shape,

668



Soft Corners and Sharp Edges: Exploring Inaccurate Geometric Shapes in lllustrated Children's Books

such as a musical triangle or a sack of rice or a face of a geometric solid such as a cube (Nurnberger-
Haag, 2017). There were also instances in which the images used bore “little resemblance” to either
the footprint or object that could be recognized as a 2D shape (Nurnberger-Haag, 2017). Another way
images in US books were found inaccurate was due to rounded corners or sides on pictures that were
meant to show polygons, which by definition must have straight sides that intersect at vertices
(Nurnberger-Haag, 2017). Children’s books also predominantly display shapes in limited orientations
(Nurnberger-haag, 2017). Although displaying orientations of pictures in consistently horizontal ways
is not inaccurate, such rigidity of how children experience shape orientations is problematic for their
conceptual development. Children who have just begun to learn shapes are concurrently learning
other symbols such as letters and numbers, which have defining attributes of orientation, whereas
shapes must be understood that, regardless of orientation, a polygon is still that polygon (Nurnberger-
Haag, 2017). Few geometric storybooks in the US teach children the properties of shapes (Nurnberger-
Haag, 2017). Less than half of books in the US sample stated the number of side or angles of triangles,
squares or rectangles. Yet, these are insufficient properties for defining these polygons. Only 10% or
less of books provided any other property for these common shapes children are taught from infancy
(Nurnberger-Haag, 2017).

Purpose of Study

Studies on Turkish picture books to support math exist (Arslan-Basdag and Daglioglu, 2020;
Can, et al., 2020; Okudur and Isik, 2021; Turker-Biber, Akinci Cosgun and Aydin-Bélikbas, 2021; Yilmaz-
Geng etal., 2017). Yet, there are no studies which examined the children’s shape-related picture books
available in Turkiye. Moreover, studies are needed to guide teachers about how to choose effective
children’s shape-related picture books. To aid teachers and researchers who work in English to
carefully select geometric storybooks for use, Nurnberger-Haag (2018) used the findings from
Nurnberger-Haag (2017) to develop a rating scalel. Such a scale was an important step toward
improving the resources to which children are exposed. However, this scale was written in English, so
with this study we are the first to expand its use to teachers and scholars who may not speak English.
To accomplish this, we use an established measurement tool named Traffic Light Rating Scale, which
Nurnberger-Haag (2018) designed to facilitate teachers and researchers to evaluate shape-related
books published in English. We translated this tool into Turkish to provide this guidance to teachers
and researchers in Turkiye as well as to conduct a first study on the accuracy of children's shape-related
story books written in Turkish. We posed the following research questions:

1. How accurate is the representation of shapes in picture books in Turkish? In particular, to
what extent are these books rated red, yellow or green on the traffic light rubric for books
about shapes? (In this study, the term rubric will be used, not scale) Are books translated
into Turkish available from reputable sources more accurate than books originally
published in Turkish?

2. What innacurate properties are in shape-related picture books published in Tirkiye?

3. What misleading pictures are in shape-related picture books picture storybooks published
in Tarkiye?

Method

In this section, the details of the book selection and coding process are given. This study, which
analyses children's picture books for early childhood, is descriptive and a content analysis method was
used (Schrier, 2012), which has become a common methodology for analyzing the mathematics in
children’s books written in English (e.g., Nurnberger-Haag, 2017; Nurnberger-Haag, Singh, Wernet and
Alexander, Powell, 2021; Nurnberger-Haag, Scheuermann and & McTeer, 2021; Powell and &
Nurnberger-Haag, 2015). Qualitative content analysis is a systematic investigation focused on selected
elements of a sample based on the particular research questions (Schreier, 2012).

! The measurement tool developed and named as scale in the original study was used as rubric in this study.
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Study Sample

The method of purposive sampling was used to identify the books that would be examined in
the study. Criterion selection is important in determining the study group within the scope of purposive
sampling (Merriam, 2015). The main criterion in determining the books to be included in the study was
that they were children's picture books that focused on geometric shapes and were prepared for early
childhood period. In order to reach a population of accessible books for families, teachers and children,
places were selected where parents could acquire books about geometric shapes to use with children
at home, and teachers at nurseries and kindergartens. The most common places where adults buy
books for children are major bookstore chains and the Internet (Nowell, 2015). Therefore, the books
on the websites of bookstore chains selling children's picture books and publishing houses that have a
wide sales and distribution network in Tirkiye were examined. Although 21 books focusing on
geometric shapes were identified, seven of these books had been discontinued, so these were
eliminated from analysis. Moreover, to ensure books that are practically used by teachers were
analyzed, a request to teachers via social media (i.e., instagram) asked them to suggest books. Five
books suggested by teachers and found to meet the study criteria were added to the sample.

As is common practice in Turkiye, we use the criterion that 80% of a preschool book should be
of pictures, so 4 books that did not meet this criterion were eliminated. Thus, a total of 15 books on
shapes for preschool children were analysed for the illustrations and texts listed in Table 1.

Table 1.
Surveyed Books
Bilgic, A.S. (2019). Sek Sek’in Maceralari Bakicisi (The Adventures of Shek Shek Babysitter). Dsyeri Yayinlari
Candell, A. (2014). Sekiller (Las Formas). Tiibitak Yayinlari
Capote, L. (2016). Bilgi Canavari Sekiller (Monster Knows Shapes).Mavi Kelebek Yayinlari
Dirican, A. (2019). Sek Sek’in Maceralari Dikkat Ceken Kiire (The Adventures of Shek Shek Remarkable Orb).
Dugyeri Yayinlari
Dirican, A. (2019). Sek Sek’in Maceralari Kare Sikismasi. (Adventures of Shek Shek Square Jam). Disyeri
Yayinlari
Flatt, L. (2014). Yaz ve Sekiller (Shaping up Summer). Mavi Kelebek Yayinlari.
Hart, C. (2017). Buyuk Kutu Kigciik Kutu (Big Box Little Box). Marsik Kitap
Meseri, R. (2021). Sekillerin Oyunu. Hippo Kitap.
Mi-Rang, E. (2018). Ayicik Baski Yapiyor (Stamp, Stamp). Tubitak Yayinlari
Ohi, R. (2018). Egri Bugri (Scribble). 1001 Cicek
Sivaslioglu, A. (1995). Tonton ve Ponpon Kavramlar Diinyasinda (Tonton and Pompom in The World off
Concepts). Morisik Yayinlari.
Seyhi, M. (2010). Sevimli Kiki (Cute Kiki). Timas Yayinlari.
Tankurt Jobert, S. (2017). Sekiller Ulkesi (The Land of Shapes). Kelime Yayinlari
Turla, A. (2003). Sekillerin Eglencesi (Fun of Shapes.) Morpa Yayinlari
Yilmazer, S., & P6kon, A .(2006) , Cumba’nin Evi (Cumba's House) Morpa Yayinlari

Data Collection Tool

To examine the representations of geometric shapes in children's Turkish picture books and to
make this teacher-friendly guide accesible to teachers and scholars in Tlirkiye, we translated the Traffic
Light Rating Scale (Nurnberger-Haag, 2018) into Turkish. Appendix A provides the Traffic Light Rating
Rubric-Turkish Version. The translation process consisted of the authors working as scholars at Turkish
universities and speaking Turkish as their first language who drafted the translation. This draft was
then iteratively revised and discussed with a mathematics education scholar in the United States who
also spoke Turkish as their first language. Finally, this was revised in consultation with the original
author of the original English scale and by a mathematics education doctoral student whose first
language was Turkish and had been a certified secondary mathematics teacher in the US for 8 years.

According to Nurnberger-Haag (2018), one approach to analysis is to first check for red-rated
content to determine if the book is inappropriate for some shape instruction. Thus, we began our
analysis with this approach. The red-rated portion of the Traffic Light Rating Scale (Nurnberger-Haag,
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2018) consists of two themes: Inaccurate Properties and Misleading Pictures. The criteria for the rubric
are shown in Table 1. If any books were found not to be rated red overall, additional analysis was to
be carried out using the rest of the rating rubric in Appendix A to determine whether these books

would be rated yellow or green for any form category.

Table 2.
The Traffic Light Rating Rubric for Red Rating

Themes Codes

Specifications

It is stated that a rectangle has 2 sides
longer than the others

* This is wrong because all the sides of a
rectangle can be equal, which is a square *A
rectangle has 4 right-angled sides
*Rectangle literally means right angle

It is stated that a parallelogram or
Inaccurate rhombus must have slanted sides or
Properties cannot have right angles

*This is incorrect because a parallelogram can
have right angles, but does not have to be* If a
parallelogram or rhombus has right angles, it is
also a rectangle.

It is mentioned that all sides of polygons
have to be the same length

*This is wrong because polygons are defined by
the number of sides, not the length of those
sides

Other inaccurate properties (describe)

*If any other inaccurate information is given
about a shape in words other than those already
listed above.

Naming real objects (such as cans, tins,
party hats, or pizza slices) or 2-
dimensional shapes (such as cones,
cylinders, prisms) or 3D shapes

*This is wrong because bars with square,
rectangular, triangle, circle, hexagonal cross-
sections and other polygons would only be 2
dimensional

Although the shapes are 2 dimensional,
the shape itself is 3 dimensional

*E.g. the table mentioned as square

Misleading  Treating a non-mathematical shape as a
Pictures real shape.

This is wrong because a "diamond" is associated
with mathematical shapes. (square, circle,
triangle) but with non-mathematical concepts
(star, heart, crescent moon).

Having only one image for each shape

If children only see 1 picture this can become
the prototype children think of as the shape. If
the same picture is shown more than once this
still counts as “one image.”

Images labeled as triangles are only
equilateral or acute-isosceles

These typical images become the only prototpye
children think of as triangles.

Shapes such as squares, and other
polygons that have open or rounded
corners or edges

*E.g. the case where the sides are not straight.
This is wrong because the sides of the polygons
must be straight. The edges of polygons should
not be rounded or wavy

Data Analysis

Within the scope of the research to examine how the geometry concepts in picture books are
represented, the steps of i) accessing documents, ii) examining documents, and iii) converting the
obtained data into readable narrative descriptions (Patton, 2014) were followed by separating them
into explanatory case examples. Each book was then coded using the red-rating rubric of the data
collection tool.

To improve validity and reliability in qualitative studies it is important to involve more than
one researcher in the data collection and analysis processes (Merriam, 2015). To ensure inter-coder
reliability, 10 books that were to be examined for the study were coded. The aim here was to ensure
that the differences in the coding process were eliminated by agreeing on the codes on the red rating
portion of the rubric. Pictures and texts of geometric shapes in these 10 randomly selected books were
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coded into the Traffic Light Rating Rubric-Turkish Version (Appendix A). The remaining 5 books were
evaluated independently by the three researchers who were fluent in Turkish. Each researcher
independently coded and then inter-coder agreement was calculated according to the reliability
formula [Reliability = number of agreements / (hnumber of agreements + number of disagreements)]
proposed by Miles and Huberman (1994). Inter-coder argument was high with 92%. Nevertheless,
disagreements were then discussed until consensus was reached so the data as reported reflected
100% agreement.

The original scale and thus, this translated rubric primarily involve objective mathematical facts
(i.e., properties required to define shapes) and some criteria related to the way how students learn
and common misconceptions that must form the basis of any evaluation of the mathematics in a
children’s book. Content validity (Fowler, 2013) of the English version of the scale was independently
addressed by multiple mathematics educators. Face validity (Crocker and Algina, 2008) was also
addressed through focus groups with teachers who confirmed or suggested revisions prior to
publication. The content and face validity of the Traffic Light Rating Rubric-Turkish Version was
similarly confirmed by two external (i.e., not coauthors) mathematics education experts.

In qualitative studies, however, concepts such as credibility, transferability, consistency and
confirmability are used instead of the concepts of validity and reliability (Erlandson, et. al., 1993;
Yildirm & and Simsek, 2016). In this regard, the steps followed to ensure the credibility and
transferability of the current study are as follows: Regarding credibility, at the time of the submission
of this manuscript, the English version of the rubric had been used with more than 1,500 teachers and
future teachers by proessors at various universities in the United States. Moreover, this article was
open source and intended to be useful for practicing teachers. We believe the 4,400 downloads the
editor reported from the journal’s website suggests these goals have been met for the original rubric.

An expert review was conducted with the rubric published here to ensure credibility with two
mathematics education experts whose first language was Turkish, but who were currently scholars in
the U.S.. Expert opinion was obtained both through verbal transmission and by transmitting the codes
related to the research. In addition, the results obtained during the research process and the
researcher's thoughts and comments regarding these results were conveyed to the expert verbally and
through the transmission of documents, and the expert reviewed and evaluated these data, analysis
and comments. In addition, regarding the accuracy of the coding, Nurnbrger-Haag,the expert who
developed the rubric, was consulted throughout the process to clarify accuracy of the coding.

To ensure transferability, direct quotations from examined books were given. In this way,
researchers frequently use direct quotations. In this way, the reader will have clearer information
about the environment in which the data is obtained and will be able to more easily reveal possible
results regarding his or her own environment (Yildirim and Simsek, 2016). Detailed descriptions of the
data in the books examined in this research were made and direct quotations were frequently
included.

Ethical Statement

All the rules stated in the framework of “Directive on Scientific Research and Publication Ethics
in Higher Education Institutions” were followed in this work, and none of the actions specified under
the 2" part of the Directive, titled “Actions Contrary to Scientific Research and Publication Ethics” were
carried out.

Findings

We begin by addressing RQ1 (How accurate are shape-related picture books available in
Turkish? Specifically, to what extent are these books rated red, yellow or green using the Traffic Light
Rating Rubric for shape-related books?)

As stated in the methods section all books were written in Turkish. Although all available to
Turkish teachers, 10 (67%) were originally published in Turkish and five books (33%) were translated
from English. The original publication country, original language, source, and rating of the books
examined in the study are given in the Table 3. The table is organized first by rating worst to best, then
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by original language. Unfortunately, 93.3% of the books were rated red for at least one shape. Table 4
provides the frequency of each type of error as defined in Table 1 found in each of the 14 red-rated
books.

Table 3.
Characteristics and Ratings of the Examined Books
Book Title Publisher Country Where Original Location Rating
Originally Language Source (red, yellow,
Published green)
Sevimli Kiki Timas Tirkiye Turkish Online Red
Sekiller Ulkesi Kelime Tirkiye Turkish Online Red
Sek Sek’in Maceralari Disyeri Tirkiye Turkish Online Red
Bebek Bakicisi
Sek Sek’in Maceralari Dugyeri Tarkiye Turkish Online Red
Dikkat Ceken Kiire
Sek Sek’in Maceralari Digsyeri Tarkiye Turkish Online Red
Kare Sikismasi
Bilgi Canavari Sekiller MaviKelebek Tarkiye Turkish Bookstore Red
Cumba’nin Evi Morpa Tirkiye Turkish Teacher Red
Sekillerin Eglencesi Morpa Tirkiye Turkish Teacher Red
Tonton Ve Ponpon Morisik Tirkiye Turkish Teacher Red
Kavramlar Diinyasinda
Yaz ve Sekiller (Shaping Mavikelebek Tirkiye English Bookstore Red
up Summer)
Bilyuk Kutu Kuglik Kutu Marsik kitap England English Bookstore Red
(Big Box Little Box)
Ayicik Baski Yapiyor TUBITAK Australia English Online Red
(Stamp, Stamp)
Egri BUgru (Scribble) 1001 Cigek Canada English Online Red
Sekiller (Las Formas) TUBITAK Spain English Bookstore Red
Sekillerin Oyunu Hippo Kitap Turkiye Turkish Bookstore Yellow (triangles,
squares,

rectangles)
Green (circles)

Almost All Shape Books Were Rated Red

In this section we provide findings for RQ3 and to specify what misleading pictures and
inaccurate properties were found. The majority of books (80%) violated the distinction between 2D
and 3D shapes, with 53% of the sample doing so in the particular way such that the footprint of the
shape would have accurately been called the 2D shape; however, the book inaccurately named the
entire 3D object by that name. Almost half the books incorrectly illustrated polygons with rounded
corners or sides instead of straight sides that meet at vertices (47%). Five of the books (33%) treated
everyday 2D drawings such as hearts or diamonds as though these are mathematical shapes. Five of
the books (33%) gave properties that were necessary to define a named shape, but were insufficient.

The descriptives statistics above provided ratings and errors using the book as the unit of
analysis. In other words, if a child or teacher were to choose a book from the sample, these were the
chances that an inaccurate book would be chosen for those reasons. Next we report the frequency of
errors that a child would see within each red-rated book once selected. Table 4 documents the number
of instances of each type of error that was found within each of the 14 red-rated books in order from
most to fewest inaccuracies (i.e., beginning with least accurate book). Violating distinctions of 2D and
3D shapes were the most common error as shown in the first column of Table 4. The Traffic Light Rating
rubric criteria were written for teachers (Nurnberger-Haag, 2018), so some of the specifications still
require subjective interpretation. Based on the criteria stated we gave the authors and illuratrators
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the benefit of the doubt when coding for 3D named 2D errors. In other words, if the drawings were
mostly 2D, we coded this as accurate, which is less strict than the research coding conducted in
Nurnberger-Haag’s (2017) analysis in which if a 2D object was personified or there was some shadow
or perspective drawings to indicate depth, in that study the drawings were coded as in error. The
reason and implications of this will be addressed in the Discussion section.

Table 4.
Frequencies of Types of Errors Found in Each Book
Book Title 3D Footprint Round Corners or Properties Nongeometric Total
Named 2D, but not Sides Necessary Shapes Treated as  per
2D Object (n) but Not Geometric Book
(n) (n) Sufficient (n)
(n)
Egri BUgri 11 53 1 65
Ayicik Baski Yapiyor 6 10 25 41
Bl|gll Canavari 15 14 1 3 3 36
Sekiller
Sekiller 20 1 7 1 29
Sekillerin Eglencesi 14 4 3 6 27
Sekiller Ulkesi 23 23
Sek Sek’in
Maceralari Kare 12 5 2 19
Sikismasi
Sek Sek’in
Maceralari Bebek 12 3 15
Bakicisi
Yaz ve Sekiller 6 1 6 13
Tonton ve Ponpon
Kavramlar 5 2 1 1 9
Diinyasinda
Sek Sek’ in
MaceralariDikkat 2 1 3
Ceken Kire
Cumba’nin Evi 2 1 3
Blylk Kutu Kiigtik
1 1
Kutu
Sevimli Kiki 3 3
Total 127 31 83 34 15 290

Representative examples of each of these errors found in the books are explained next.

Misleading Pictures

As Table 3 showed, "3D Named 2D" (n=127) was the most common error in red-rated books.
The following quotation is an example of spheres labeled incorrectly as circles: “I am the children’s
favorite shape”, said the circle. “The ball they play, the sun they draw, the orange they eat have always
taken my shape.” (Sekiller Ulkesi). An example of prism pictures being labeled inaccurately as squares
includes the following:

“Everything in her room was square! A square bed! A square window! A square notebook! Even
Lili’s chair was square” (Sek Sek’in Macelari Kare Sikismasi)

“Days later, Lili found a square gift box at her door.” “.......A square table? Who makes a square
table!” “.......He cut the tomato and cucumber into squares” (Sek Sek’in Maceralari Kare Sikismasi)

A particular way that these 2D-3D errors were implemented were when 3D objects that have
a footprint of a polygon were treated as though the objects are 2D shapes (n=31): “/ don’t eat
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triangular toast! | eat squares,” said Bobo” (CITE book). And an example of this error type for rectangles
include: “Just like a rectangular raft and the books | put on it” (Sek Sek’in Maceralari Bebek Bakicisi)

We found 83 instances of the “Rounded Corners or Sides” error. For example, in “Egri Bligri”
images meant to represent a square and a triangle had sides that were not straight line segments. In
other words, these sides were curved or wavy.

The edges of triangle, circle and square shapes in the pictures of triangles, squares and circles
were coded as “Rounded Corners or Sides,” because in the book, the edges and corners of the triangle
and square are presented with wavy lines, including that circle edge.

Inaccurate or Insufficient Properties

Some properties were explicitly inaccurate, whereas some of these properties were
insufficient to define the shape.

An example of an explicit inaccuracy found in a book explained that a triangle had many points.
This is misleading because a triangle has three vertices, but an infinite number of points. Although we
would not expect young children to grasp the idea of infintie, a children’s book should avoid this issue
by not using the word “point” when referring to shapes.

Some quotations that demonstrate the third most frequent error type in red-rated books—
“Properties Necessary but Not Sufficient” (n=34) are given below for squares, rectangles and triangles.
The first quotation below expresses properties of the number of sides and the second quotation only
describes the number of corners.

“Is it a square sign? Who makes the signboards square? He looked at the signboard. 1-2-3-4. It
had four equal sides. The square was a great shape, but it was something else that Sek Sek needed
right now” (Sek Sek’in Maceralari Kare Sikismasi)

“Look at those angular shapes. Triangles have three corners!” (Ayicik Baski Yapiyor)

Thus, the first book above misleads children that four equal sides is sufficient to identify a
square without specifying that the angles must be right. By the properties stated in the book, the only
appropriate term to use would be “quadrilateral” due to four sides or four angles. The second
guotation, similarly only encourages children to count the number of angles without specifying the
number or type of sides.

Books stated inaccurate properties that preclude hierarchical categorizations of shapes. For
instance, the next quotation would not allow squares to be rectangles.

“A rectangle has four sides. Two short and two long.” (Ayicik Baski Yapiyor )

In the example below, the circle shape is described only with the feature of being round.
However, it could be also said that the area inside should be shaded in order to be a circle.

“You don't have corners like us, but we don't have a magnificent circle like you," she said to the
rectangular circle.” (Sekillerin Oyunu )

These quotations that a child would read or have read to them are inaccurate because every
square has all the properties of the correct definition of a rectangle.

An error that is related both to the pictures and inaccurate statements are “Nongeometric
Shapes Treated as Geometric” errors that were found in 15 instances across 5 red-rated books. For
example, one book displayed a star together along with the mathematical shapes of square, triangle
and circle: “Hello! My name is star” (Egri BUgra).

Analysis of the Book That Avoided an Overall Red Rating

The only geometric storybook that avoided an overall red rating was authored in Turkish. Thus,
we examined this more in-depth as recommended in the rating rubric directions (Nurnberger-Haag,
2018). Aiming to enable children to experience images of varied shapes in the storybooks, geometric
shapes oriented not horizontal and shown in mutliple variations are coded as green features. Including
sufficient properties would also be green features according to the scale. Any features that are not
explicitly inaccurate, but would lead to children developing inaccurate concepts are yellow features by
the rating rubric. Sekillerin Oyunu taught children the shapes of triangle, square, rectangle, and circle.
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The portrayals of triangles in this book were rated yellow, because no red instances of triangles
were found in pictures or words and both acute and right triangles were shown in some varied
orientations. The rating of triangles in this book might have been rated green except for each of these
images that were isosceles triangles (i.e., yellow rating).

Rectangles in this book were rated yellow because only oblong images were used, which
precludes squares from being rectangles. This book did show many sizes of rectangles in that there
were several rectangles that were much longer than they were wide in addition to the rectangle
character shown throughout the book. This variety would be considered a green rating; however, the
yellow issue that this variety did not include square images overrides the positive features. Because
the square and rectangle are shown as main characters, they are repeatedly shown throughout the
book as separate shapes and squares are never included as an example of rectagles in words or
pictures, and right angles are omitted as a property of either squares or rectangles, so this book has a
yellow rating for squares and rectangles.

By the rating rubric, as we coded it, circles could be considered to have a green rating. We did
not find a reason to code circles red in this book. Moreover, the book provided some accurate property
information about circles that they do not have “sides or corners” which qualifies as a green rating.
The book includes triangles of different skewness and kurtosis.

Discussion

The findings of this study of children’s shape books available in Turkish in Trkiye are consistent
with findings of studies of children’s shape books written in English published in the United States
(Nurnberger-Haag, 2017; Nurnberger-Haag et al., 2019). Overall, the answer to RQ1 was that books
published in Turkey taught children a limited number of geometric shapes and many of them were
incorrectly taught. It is troubling that 14 out of 15 books were rated red. It should be noted that this
was the case even though we gave authors more of a benefit of the doubt when coding 3D/2D issues
than Nurnberger-Haag (2017). Using the stricter criteria of the prior study, all 15 books would have
been deemed red-rated based on the pictures alone.

Moreover, even the book that was not rated red overall, was not a green-rated book that
would be appropriate to foster accurate concepts. The primary inaccuracies and misleading ideas
found in Turkish books (RQ3) were consistent with prior US studies (Nurnberger-Haag, 2017;
Nurnberger-Haag et al., 2019): 3D/2D inaccuracies, rounded or wavy sides or corners on images of
polygons, overuse of prototypical shape images, inaccurate and insufficient property information. The
one yellow-rated book, Sekillerin Oyunu, was the best quality book in our sample. It should be
emphasized that this was a book written by a Turkish author, rather than a translation of a book from
another country. And although this was the best book found, many improvements would need to be
made on future editions of the book to change its overall rating from yellow to green.

Conclusions

Studies on the use of children's picture books in mathematics education in Tirkiye have
increased in recent years (Arslan-Basdag and Daglioglu, 2020; Durmaz, Can &Ozer, 2022; Firat and
Dinger, 2020; Turker-Biber et al., 2021). According to Capraro and Capraro (2006), the use of children's
picture books can help correct children's misconceptions about mathematical concepts. However,
erroneous representations and expressions in children's picture books can lead to misconceptions in
children and teachers have a crucial role in children's learning with picture books (Nurnberger-Haag et
al.,, 2021; Powell and Nurnberger-Haag, 2015). Important findings were obtained as a result of this
study. Children's picture books published in Turkish about geometrical figures were examined using
the Traffic Light Rating Rubric-Turkish Version (Appendix A). Accordingly, 14 of the 15 reviewed books
were rated red due to explicit inaccuracies.

This was the first study to examine children's picture books with geometry content that can be
used by teachers in Turkey. Given the prevalence of inaccurate information in children’s books in
Turkey and other countries as well as a lack of prior studies, from this point of view, there is a need for
a tool to guide teachers in choosing geometry books that they can use in their classrooms and as a
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framework for future research studies. With this article we provided this resource in the form of the
Traffic Light Rating Rubric-Turkish Version (see Appendix A).

Although children’s books can be wonderful resources for teaching some mathematics topics
(Nurnberger-Haag 2021; Tirker-Biber et al., 2021), based on this study, our recommendations for
teachers in Tirkiye are the same as those given to teachers in the United States (Nurnberger-Haag,
2018): avoid using red-rated children’s books about shapes and only use yellow-rated books in
particular ways. Until better shape books are published in Tirkiye (or even if better books are
published), it would be better to teach shapes in interactive ways. Regarding our research question
Are books translated into Turkish that are available from reputable sources more accurate than books
originally published in Turkey? (RQ2) These findings suggest this was not the case. All of the books
translated from another language into Turkish were red-rated (see Table 3). Moreover, TUBITAK
publishes are resources for improving mathematics and science learning, yet the two books found
translated and published by TUBITAK were red-rated and the only book rated better than red was a
book a Turkish author wrote. Thus, given that prior US studies have demonstrated that books
published in English in the US are inaccurate (Nurnberger-Haag, 2017; Nurnberger-Haag et al., 2019;
Nurnberger-Haag et al.,, 2020; Nurnberger-Haag et al.,, 2021) and studies of geometric shape
understanding have shown that across the world children and adults have pervasive shape
misconceptions (Luneta, 2014; Pickreign, 2007; Roberts, 2007; Sunzuma and Maharaj, 2019; Tsamir et
al.,, 2015; Tarnakla, Gindogdu Alayl and Akkas, 2013), our recommendation would be to avoid
importing children’s shape books from other countries.

Books for the youngest learners would start with visually comparing and contrasting: circles,
cylinders, spheres, cones, and the term polygon all with varied examples. However, the next phase of
learning would focus on those 3D shapes with triangular faces (triangular prism, tetrahedron, pyramid)
and polygons defined by their number of sides and angles (triangles, quadrilateral, pentagon, hexagon,
septagon, octagon, nonagon, and decagon; Nurnberger-Haag and Thompson, 2023). Then use the
Traffic Light Rating Rubric-Turkish Version to ensure accurate and varied presentations of pictures and
words are used to describe these shapes. We also have an additional recommendation to help authors.
It would be important to avoid using a shape as a character of the text, because a) these characters
necessarily are 3D actors even if drawn mostly 2D and b) because each character is repeated
throughout any book, which means the repeated image of that character is likely to become a
prototype of that shape for the children rather than the varied images they need to form their concept.

Inspired by Hargittai and Hargittai (1994) who demonstrated the varied ways mathematics can
be found in nature and human creations, we also encourage some children’s authors to incorporate
geometric designs integral to Turkish art and architecture into children’s shape books as an authentic
integration of mathematics and culture for young learners.
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Genis Ozet

Amag

Resimli kitaplarin ¢ocuklara matematik bilgisi kazandirmada etkili bir yol oldugu
disinidlmektedir. Resimli gocuk kitaplarinin ¢ocuklarin matematik bilgilerini desteklemedeki roliine
yonelik calismalar diinya ¢apinda artmaktadir. Ancak matematigi desteklemek igin Tiirkce resimli
kitaplarin kullaniimasi ile ilgili sinirli sayida ¢alisma bulunmaktadir. Ayrica sekil ile ilgili etkili resimli
¢ocuk kitaplarinin nasil segilecegi konusunda 6gretmenlere yol gdsterecek g¢alismalara ihtiyag vardir.
Bu noktadan hareketle, Nurnberger-Haag (2018) tarafindan gelistirilmis olan 6gretmenlerin sekille ilgili
ingilizce yayinlanan kitaplari degerlendirmesini kolaylastirmak icin tasarladigi "Trafik Isig
Derecelendirme Olgegi" isimli bir 6lcme araci kullanilmistir. Tirkiye'deki 6gretmenlere ve
arastirmacilara bu rehberligi saglamak icin bu 6lgme araci Tilrkgeye rubrik olarak cevrilmis ve Tilrkge
yazilmis sekillerle ilgili cocuk hikaye kitaplarindaki metin ve resimlerin dogruluguna iliskin ilk ¢alisma
yaptmistir.

Yéntem

Kitaplarin belirlenmesinde amacli 6rnekleme yéntemi kullanilmistir. Calismaya dahil edilen on
bes kitap, popiiler yayinevleri (TUBITAK, Redhouse Kids, is bankasi Kiiltiir yayinlari, Diisyeri, Morpa)
tarafindan yayinlanan sekillerle ilgili hikaye kitaplaridir. Kitaplarin degerlendirilmesinde “Trafik Isig
Derecelendirme Rubrigi-Turkce Form” kullanilmistir. Trafik Isig1 Derecelendirme Rubrigi, kirmizi, sari ve
yesil renk kodlamasini kullanir; burada kirmizi, bariz yanlisliklardir, sari, 6grencilerin eksik veya yanlis
kavramlar 6grenmesine yol agabilecek yanlislar ve yesil, dogru kavramlari belirtmektedir (Nurnberger-
Haag, 2018). Glivenilirligi saglamak igin, 6rnek kitaplarda yer alan resimler ve metinler, {i¢ arastirmaci
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tarafindan bagimsiz olarak incelenmis ve daha sonra fikir birligine varilana kadar kodlamalar
karsilastirilmistir.

Bulgular

Arastirma kapsaminda incelenen 15 kitaptan 14'liniin metinlerde veya resimlerde acikg¢a yanlis
bilgiler ogrettikleri icin kirmizi olarak derecelendirilmistir (kodlanmistir). Gorseller ve metinlerde
geometrik sekillerin 6gretimine yonelik toplam 290 hatali durum tespit edilmistir. En sik yapilan hatalar
gercek nesneleri (kutu, teneke kutu, parti sapkasi veya pizza dilimleri gibi) veya t¢ boyutlu sekilleri iki
boyutlu sekil adlariyla adlandirmaktir (n=127). ikincisi, incelenen kitaplarda yer alan “kare, daire ve
diger cokgenler” gibi sekillerin acik veya yuvarlak kdseleri veya kenarlarinin olmasidir (n=80). Uciincii
yaygin hata “sekil iki boyutta cizilse bile seklin kendisinin ti¢ boyutlu olmasidir” (Ornegin, hikyede kare
olarak bahsedilen tablonun olmasi.) (n= 31). Doérdinclsl, “Gerekli olan ancak yeterli olmayan
ozelliklerin kullanimi (6rnegin, hikdyede sekillerin sadece kenarlarindan bahsederken koselerinden
bahsetmemek) (n=34). Son olarak “Geometrik olmayan sekillerin geometrik sekiller olarak veya
geometrik sekillerle birlikte temsil edilmesi” bir diger hatali durum olarak belirlenmistir. Ornegin
“elmas” matematiksel sekillerle (kare, daire, licgen) degil, matematiksel olmayan kavramlarla (yildiz,
kalp, hilal) 6gretilmelidir (n=12). Ayrica, kirmizi olarak derecelendirilmemis iki kitap sari olarak
derecelendirilmistir. Bu da stratejik sekillerde kullanilmadiklari siirece matematiksel olarak verimsiz
olduklari anlamina gelir.

Sonug

Bu ¢alismada, Nurnberger-Haag (2018) tarafindan ingilizce olarak gelistirilmis olan "Trafik Isigi
Derecelendirme Olgegi" Tiirkgeye cevrilmistir. Tiirkiye'deki 6gretmenler ve arastirmacilarin bu dnemli
araca erisimini saglamak amaciyla degerlendirme aracinin Tlrkgeye cevrilmesi 6nemli bir adimdir.
Ayrica, 6zellikle sekil konusunda Tiirkiye'deki resimli kitaplarin ilk kez incelenmesi yapilmistir. Tlirkce
hikaye kitaplarinin sekillerle ilgili hatali metinler ve resimler sunmasiyla ilgili bulgularimiz, Amerika
Birlesik Devletleri'ndeki kitaplarin 6nceki bulgulariyla uyumludur. Erken donem matematigin uzun
vadeli matematik bilgisi ve basarisi Gzerindeki etkisi géz oniline alindiginda, 6gretmenlerin ve
kitiphanecilerin dogru igerikli sekil kitaplarini segmeleri kritik 6nem tasir. Bu nedenle, gevrilen bu
degerlendirme aracinin kiitiphaneciler ve 6gretmenler gibi kitap secenlere rehberlik etmesi ve Tirk
cocuklari icin dogru sekille ilgili kitaplar yaratmasi gereken yazarlar ve yayincilar igin bir kilavuz olmasi
hedeflenmektedir. Ayrica, Tirkceye cevrilen kitaplarin Tirk yazarlar tarafindan yazilanlardan daha
glvenilir olmadigi g6z 6niinde bulunduruldugunda, sekillerle ilgili matematiksel olarak dogru icerikte
cocuk kitaplari yazmak igin Tirk yazarlarin desteklenmesi 6nerilmektedir.
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Appendix A.

Trafik Istkli Degerleme Olgegi:
Cocuk Kitaplarim iki Boyutlu Sekiller icin Degerlendirme Yéontemi

Yonergeler
Sadece kitapta bulduklarimz: isaretleyiniz. Kontrol listesinde sorgulanan bir 6zelligi elinizdeki kitapta
gormiiyorsaniz bos birakn. Kitapta varsa sayet, talimatlara uygun bigimde KIRMIZI, SARI, YESIL renkten
biri ile isaretleyin. Unutmayin: Kitabin yazari, geometrik sekle iliskin bir ifade veya seklin adini kullaniyorsa
ancak o zaman kitapta o seklin 6gretilmek istendigi kabul edilir.

Her bir geklin niteligini kodlamak igin kirmizi, san ve yesil kalemler kullaniniz.

1. KIRMIZI nitelikleri araymn: Kitapta kullanilan ifadelerde veya gosterilen resimlerde 2-D sekillerle ilgili
yaygin olan hatali ya da yaniltic1 diiiinceleri v, R listesinde kirmizi kalemle isaretleyin.

2. SARI ve YESIL nitelikleri arayin: Elinize sar1 ve yesil kalemi alin ve bu 2 sayfalik kontrol listesinde
belirtilen talimatlan izleyerek kitapta buldugunuz 6zellikler igin baloncuklan doldurun. Dikkat ediniz:

+ Sozel kisimda sekilleri dogru ozellikleri ile anlatan (YESIL) ya da resimlerde sekilleri pozitif
yonde betimleyen (YESIL) olsa olsa birkag kitap vardir. Dolayistyla, kontrol listesinin biiyiik bir
boliimii bog kalabilir.

» Cogu kitapta tiggen, kare, dikdortgen, daire gibi sadece birkag tiirde sekil bulunmaktadir. Listede
bulunup da kitapta bulunmayan her tiirlii sekil sozciikleri veya adlan igin (MEVCUT DEGIL)
yazarak yuvarlak igine alimiz.

3. SUPER YESIL nitelikler araym: Olumsuz 6rnekleri (non examples: konuyu netlestirmek igin verilen
kurala uymayan ters 6rnekler) gosteren ya da 2-D ile 3-D sekiller arasindaki iligkiyi agiklayan bir kitapla
nadiren kargilagirsiniz. Ama olur da denk gelirseniz, bu nitelikler SUPER YESIL kapsamindadir!

4. Kitabin niteligini belirleyiniz: Son sayfay1 kullanarak kitabin niteligini KIRMIZI, SARI ya da YESIL
olarak belirleyin. Bu degerlendirme, kitabin her bir gekli ne kadar 6gretici olduguna karar verilmesini
saglar.

5. Kitabi nasil kullanacagimiza karar verin: Trafik 15181 kilavuzu gergevesinde, sayet kullanilacaksa kitabin
ogretimde nasil kullanilacagina karar verin.

Sadece gocuklara gekil
hatalaninin bulduruldugu
etkinliklerde kullanimz.

Hatasiz, ama
destekledigi

ormal etkinliklerde

uygun oldugu gibi

ogrencilerin bireysel ve sesli

okumalari igin de
uye
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KIRMIZI nitelikleri ara Kitap adi:

Talimatlar: Kirmizi bir kalem kullanarak
kitapta yer alan “Yaniltic1 Resimleri”

ya da yazili olarak ifade edilen “Hatali
Ozellikleri” isaretleyin.

Yanlistir, clinkii
dikdortgenin biitiin
kenarlan esit olabilir
(bu durumda kare olur).
Dik agili bir dortkenardir
(4 kenarli gokgen).
Dikdortgenin kelime
anlam “dik-agili”dir.

Hatah Ozellikler

Yaniltic1 Resimler
[[] Gercek cisimlere (kutu, konserve, parti sapkas, pizza
dilimi, kurabiye) ya da 3D sekillere (koni, silindir, kire,

dikdortgenler prizmas) ait resimlerde 2D sekil adlan (kare,
dikdortgen, licgen, daire) kullamlmakta.

[[] Elmas geometrik sekil olarak gosterilmekte.
[[] Ad1 verilen her sekil icin sadece bir gériintii var.

O Uggen olarak etiketlendirilen goriintiilerin
tamam eskenar ya da dar agili ikizkenardir.

O Uggen, dikddrtgen ya da baska bir cokgen
olarak etiketlenen sekillerin kdse veya
kenarlan agik/kesik veya egridir (diiz

dogru parcasi olmayan kenarlar
[[] Dikdértgenin iki kenarimin digerlerinden bulunmaktadir).

Soft Corners and Sharp Edges: Exploring Inaccurate Geometric Shapes in lllustrated Children's Books

Yanlistir, clinki kare, dikdortgen, licgen,
daire, altigen ve diger cokgenler sadece
2-D’dir.

Yanlistir, ¢linkii “elmas”
matematik-dis1 kavramlar
kapsamininda (yildiz,

kalp, hilal) 6gretilmelidir,
Matematiksel sekillerle (kare,
daire, iicgen) birlikte degil.

Bunlar problemdir, ciinkii
eger cocuklar sadece her
sekilden tek bir 6rnek,
veya sadece 3 kenar ya
da 2 kenan esit ve tiim
acilarn 90°’nin altinda
olan iiggenler goriirlerse,
bu resimler ¢ocuklar ve
hatta yasca biiyiik pek

uzun oldugu ifade edilmektedir. [JN-genlere ad verildiginde,
(altigen, sekizgen...),tim
5 i oriintiilerde sadece tiim
[[]Paralelkenann ya da eskenar dértgenin gorun adece
egimli kenarlarimn bulunmasi gerektigi kenarlar esit sekiller
ya da dik agilarimin olamayacag ifade gosterilmektedir.
edilmektedir.

cok &grencinin licgen veya
baska bir sekil denilince,
akillarina gelen tek
prototip olmaktadir.

Yanlistir, clinki O
cokgenlerin diiz
kenarlar (dogru
parcalart) olmak

Yanlistir, ctinkii
paralelkenarin dik agilan
olabilir ancak Buradaki
fark paralelkenarlarda
bdyle olmasi sart degildir.
Paralelkenar ya da
eskenar dortgenin agilan
dik oldugunda dikdortgen
olurlar.

[CIN-genler (altigen, sekizgen,...) tiim
kenarlan esit uzunlukta tammlanmaktadir.,

[[] biger hatali dzellikler (agiklayin) zorundadr, yani

yuvarlak kenarlarin
oldugu resimler

cokgen degildir. tl

N-genler kenar sayilari ile tamimlanr,
kenar uzunluklan ile degil. Tim bu
goruntiiler altigendir, ciinkii hepsi

Q 6 kenarlidir.
Julie Nurnberger-Haag © 2019
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SARI ve YESIL nitelikleri arama sayfas: (2 sayfa).

§unum

Cogu kitap sekil resimlerini sadece yatay formatta gostermektedir. Bundan dolay1 ¢ogu ¢ocuk da
ornegin bagska bir yone dondiiriilen, mesela ug noktas: agag1 yone bakan bir iiggenin iiggen olmadigini
diisinmektedir. Cocuklarin her seklin gesitli agilardan goriiniimlerini deneyimlemelerini saglamaliyiz.

Yatay olmayan baska varyasyonlar yanda 6rneklendirilmektedir: 4 v p O

Kitapta RESIMLER e bakarak her bir seklin kag degisik goriiniimii bulunmaktadr?

1. Karenin goriintiisii yandaki gibi yatay eksende 45° yatik gosterilip: Q yazili kisimda da
resim igin “kare” sozctigii kullanilmigsa, bunu iyi bir durum kabul ederek yesil kalemle pozitif
baloncugun i¢ini doldurunuz. Kitapta bdyle bir durum yoksa, bu baloncugu bos birakiniz: @

2. Kitaptaki her bir sekil i¢in, seklin adini bu seklin nasil konumlandirildigini en iyi tanimlayan siituna

yaziniz.
Sekle ait tiim goriintiiler Sekle ait goriintiilerin bir kismm
yataydir yataydir, bir kism1
(SARI ile degerlendirin) yatay degildir.

(Renksiz olarak degerlendirin)

B..I.- C I l l Q | l n‘ llull
Yesil kalemle ilgili pozitif baloncugun i¢ini doldurunuz eger kitaptaki yazilh IFADELERde;
* Kenar ve ag1 sayilarini belirtiyorsa ya da okuyucuya “Bu seklin kag kenari, kag tepe noktasi, kag
kosesi, kag agis1 vardir?” diye soruyorsa,. Ayrica sekil(ler)in ad(lar)in1 asagiya yaziniz.

* Ya da okuyucuyu sekiller iizerinde tartismaya davet ediyor ve okuyucularin 6zellikler hakkinda
konusabilmelerini saghyorsa. (6rn. kenar sayilari, kenar uzunluklari, ag1 biiyiikliikleri, konkavlik
gibi) Ayrica sekil(ler)in ad(lar)in1 asagiya yaziniz.

@ Kenar sayilari:

@ Agi sayilart:

@ Kose noktalarin sayisi:

Biitiin ¢okgenler tanim itibariyle iki boyutlu (2-D) ve kapalidir. Kitap ifadelerle bir seklin 2-D ya da
“diiz” oldugunu soyliiyorsa pozitif baloncugu yesil kalemle doldurunuz.

@ Kitabin 2-D ya da diiz oldugunu soyledigi sekil(ler)in adlarim yaziniz:

@ Kitabin kapal1 oldugunu sdyledigi sekil(ler)in adlarini yaziniz:

Julie Nurnberger-Haag © 2018
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Talimatlar:

« Kitapta olumsuz dzellikler varsa © baloncugu doldurmak igin SARI kullanin. Yoksa bos birakiniz.
« Kitapta olumlu dzellikler varsa @ baloncugu doldurmak i¢in YESIL kullanin. Yoksa bos birakiniz.

MEVCUT DEGIL

@ Biitiin kenarlar1 es uzunlukta
® Karsit kenarlar paralel

Adi Verilen | Her seklin baska hangi 6zellikleri YAZILI | RESIMLER’de her bir sekil hangi farkli/
Sekil IFADELERde anlatilmistir? cesitli yoniiyle gosterilmistir?
Uggen 8ikizkenar ya da Eskenar ise
Dar agili ise
Yukarida sart olarak nitelendirilmediyse,
MEVCUT DEGIL asagida uygun olanlar igin yesil kullaniniz:
@ Cesitkenar @ Genis agih
@ ikizkenar @ Dik agihh
&) Eskenar @ Dar agili
Kare © Sadece 4 kenarli ya da 4 agili olusu
© Agilarin dik olma sart: ifadesi yok
MEVCUT DEGIL @D Aglar dik
@ Kargit kenarlar paralel
@ Biitiin kenarlari es uzunlukta
Dikdortgen © Karst kenarlarin es uzunlukta oldugu ifade |© Sadece Boyu eninden uzun dikdértgenler
ediliyor, ama komsu olmayanlar kastediliyor | _gdsterilmekte
e Agilarin dik olma sart: ifadesi yok ?(al:f’,nin gz ] .re.smi YEx (bc?yu .enil}de.x.) o
i. |© Sadece 4 kenarli ya da 4 agili olusu dlkd?ngenlfrle blrhk.te.) karcoi b“ dlk.d ontgen
MEVCUT DEGIL Y ¢ § oldugunu gostermek igin (bunun sozel ifade
@ Agilar dik edilmesi gerekmiyor)
(&) Kargit kenarlar paralel ince uzun dikdortgenler dahil olmak iizere
Karsit kenarlar e uzunlukta farkh buyiikliiklerde dikdortgenler gosterilmekte
Eskenar © Sadece 4 kenarli ya da 4 agili olusu © Sadece egik veya dik agist olmayan Grnekler
Dértgen @ Biitiin kenarlari es uzunlukta meveut
MEVCUT DEGIL |® Karsit kenarlar paralel @ Kare resmi eskenar dértgen olarak adlandirilmig
Paralelkenar |© Sadece 4 kenarh ya da 4 agil1 olusu © Sadece Egik ya da dik ag1s1 olmayan

ornekler meveut
@ Kare resmi dikdortgen olarak adlandirilmig
(—D Dikdortgen resmi paralelkenar olarakadlandiriimig

Yamuk

MEVCUT DEGIL

© Sadece 4 kenarlt ya da 4 agili olusu
iki kenarmin es uzunlukta olmas: gerektigi
@ Tam olarak (veya en azindan) 1 ¢ift paralel
kenar

© Sadece ikizkenar yamuk meveut

@ pik ag1s1 olan yamuk

@ ikizkenar olmayan (gesitkenar) gériintiiler
ikizkenar olandan fazla

Deltoid

MEVCUT DEGIL

@1k cift es uzunlukta komsu (Kesisen veya
ortak bir kdse paylasan kenarlar) iki kenar

N-gen(ler):

>

MEVCUT DEGIL

@Dﬁzgun ¢okgenleri diizgiin olmayan
¢okgenlere gore belirlenmeden tiim
kenarlarin es uzunlukta oldugunu ifade
etmekten kagmmakta

© sadece duzgun mevcut (eger besgen ise ya
duzgun besgen veya ev seklinde.)

© Sadece konveks - dis biikey sekiller ise

@ Diizgiin olmayan ¢okgenler

@ Konkav - i¢ biikey sekiller bulunmakta

Daire
MEVCUT DEGIL

@ Cember noktalari merkezden sabit
uzaklikta.

@Kitap sekillerle ilgili farkl dzelliklerden dogru bahsediyorsa, bu baloncugun igini yesille doldurun ve
bu kisimda agiklayin:
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SUPER YESIL nitelikler
(Sekillerin geometrik sekil adlariyla ifade edilmedigi kitaplar da SUPER YESIL olabilir.)

k u Nitelikleri Farketmeye va da Sekilleri Birlestirmeye/Ayristirmaya liter.

@ YAZILI iIFADELER okuyucuyu miimkiin olan dogru bigimlerde sekil pargalar iizerinde goriis
belirtmeye, benzer veya karsit yanlarini gostermeye cesaretlendirir. Kitap birebirde kenar veya ag1
gibi 6zellikleri ifade etmese bile bir takim YEMYESIL kitaplar bu yonde diisiinme cesareti
vermektedir.

@ Kitap gokgen nitelikleri ve sozciik bilgisini dgretmek igin sozciik kokleri ve/veya n-ekler
kullanmaktadir (6rn. tiggen ile “3 a¢1”, dikdortgen ile “dik-agili”, gokgen ile “cok ag1li” demektir).

@ YAZILI iIFADELER ve/veya RESIMLER sekillerin birlestirilerek ya da pargalanarak baska sekillere
nasil doniistiiriilebilecegini gostermekte veya anlatmaktadir (ancak biitiin kitaptaki tek ornekte iki
dik ii¢genin bir dikdortgen olusturdugunu gosteriyorsa bunu degerlendirmeye katmayin).

o
En iyi 6grenme yolu, “hangisidir’(olumlu) ve “hangisi degildir”(olumsuz) 6rneklerinin kargilagtiril-
masidir. Olumsuz 6rnegi kitapta belli bir gekle ait olmayan bir resmin gosterildigi ve okuyucuya “bu bir
[sekil ad1] degildir” ya da “[sekil ad1] olmayan resmi bulun” gibi ifadeler bulundugu anlamina gelmek-

tedir. Kitapta -olumsuz drnegi- bulursaniz asagidaki pozitif baloncugun i¢ini yesil kalemle doldurunuz.
Yoksa bos birakiniz.

@ Kitapta olumsuz érnegi verilen sekil(ler)in ad(lar)im yaziniz:

Kitap iki boyutlu ve ii¢ boyutlu sekilleri arasindaki iliskiyi dogru bi¢imde netlestirmeye ¢aliymakta
midir? Bunun igin asagidakilerden birisine bagvurmakta midir?

Asagidaki pozitif nitelikleri bulunduran kitap bulmak cok nadirdir. Ancak, bu kitap yapiyorsa uygun
baloncugun igini yesil kalemle doldurunuz. Yoksa bos birakiniz.

@ Kitaptaki IFADELER gocuklara iiggen, kare, dikdortgen gibi sekillerin boyutlu seklin bir pargasi ya
da iizerinde oldugunu anlatmaktadir.
[6rn, “Binanin iizerinde sakli bir dikdortgen gériiyorum.” Ya da “Binanin 6n yiiziinii kaplayan bir dikdortgen
buldum.” Ya da “Altigen prizma 6 adet dikdortgen ve 2 adet altigenden meydana gelmektedir.”]

@ Kitaptaki IFADELER gocuklarm ii¢ boyutlu sekillerin iki boyutlu yiizeylerini bulmaya itmektedir.
[6rn, “Piramitte kag adet liggen ve dikddrtgen bulabilirsiniz?” Ya da “Altigen prizma 6 dikdortgen 2 altige
yuzeyden ibarettir.”]

@ Kitaptaki IFADELER gocuklariiig boyutlu bir gériintii iizerinde bulunan [iki boyutlu seklin ad1,
tiggen, kare, dikdortgen gibi] taslagini parmaklariyla ¢izmeye tesvik etmektedir.
[6rn, “Prizma lizerinde kenarlardan izleyerek parmagimizla bir dikdortgen ¢izin.”]

® Kitaptaki RESIMLER ¢ocuklara ayak izlerinin ya da bir adet ii¢ boyutlu nesnenin krokisinin nasil
tiggen, kare, dikdortgen gibi iki boyutlu tanimli gekiller olusturdugunu gostermektedir.

[6rn, Ifadelerde kare ve iiggenler kadar koni, kare piramidi ve dikdorgenler prizmast da gosterilmetkedir.
“Acaba bu izlerin hangi sekli olusturdugunu tahmin edebilecek misiniz?”]
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Niteligini Degerlendiriniz: KIRMIZI mi, SARI mi, YESIiL mi?
Kitap iki boyutlu (2D) her bir sekli ne kadar iyi 6gretmektedir?

Kitabin Adi:

Talimatlar:

* Geri doniip YA®R kontrollerinin sonuglarina bir bakiniz. Asagidaki her bir sekil i¢in, YA®R
listesinde herhangi bir kirmiz: igaret aldiysa o zaman o sekil i¢in KIRMIZI’nin etrafina bir yuvarlak
¢iziniz.

» Kontrol listesinin geri kalan1 kismina bakiniz. Kitapta KIRMIZI ve SARI bulunmazken en azindan
bir miktar YESIL bulundugu durumda, o sekil igin nitelik dlgiisii YESIL dir. Aksi takdirde SARI ya
da KIRMIZI kitap olarak dikkatlice muamele edilmelidir.

Uggenlerin Ogretiminde Kitabin Degeri:
KIRMIZI SARI YESIL/SUPER YESIL veya MEVCUT DEGIL (MD)

Herbir Dortgen Tiiriiniin Ogretiminde Kitabin Degeri:

+ Kare KIRMIZI SARI YESIiL/SUPER YESIL veya MD
« Dikdértgen KIRMIZI SARI YESIiL/SUPER YESIL veya MD
* Eskenar dortgen KIRMIZI SARI YESIL/SUPER YESIL veya MD
* Paralelkenar KIRMIZI SARI YESIL/SUPER YESIL veya MD
« Yamuk KIRMIZI SARI YESIL/SUPER YESIL veya MD
* Deltoid KIRMIZI SARI YESIiL/SUPER YESIL veya MD

Herbir N-gen Ogretiminde Kitabin Degeri:
* Isim isim cokgen ve N-gen
KIRMIZI SARI YESIiL/SUPER YESIL veya MD

KIRMIZI SARI YESIL/SUPER YESIL veya MD

KIRMIZI SARI YESIL/SUPER YESIL veya MD

Dairelerin Ogretiminde Kitabin Degeri:
KIRMIZI SARI YESIiL/SUPERYESIL veya MD
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Cokgenler agisindan YESIL/ SUPER YESIL Kitap Belirleme Hizh Denetim

Uzman Formu

Talimatlar: Pek ¢ok kez Trafik Isig1 Degerleme Sisteminin tam versiyonunu uygulamis olanlar ve
geometrik 6zellikler ve siiflandirmalar hakkinda saglam bir bilgiye sahip olanlar (6rn, hangi 6zelliklerin
gerek sart hangisinin yeter sart oldugunu bilenler) bir YESIL kitap belirlemek igin bu kisa formunu
kullanabilir. Dikkat edin: Yolu kisa tutmak amaciyla bu formda YESIL / YEMYESIL nitelemesi igin
tam versiyon deger-belirleme sisteminden daha siki kriterler bulunmaktadir. YESIL Kitap olabilmesi
icin asagidaki ASLA ve MUTLAKA kisimlarinda bulunan her kutucuk isaretlenmis olmalidir.

Kitapta ASLA yapilmamasi gerekenler:

m]

m]
u]

ASLA ii¢ boyutlu resimlerine (gergek hayattan nesneler ya da gok yiizliiler) iki boyutlu sekil adlar1
verilmez.

ASLA “elmas” geometrik bir sekil terimi olarak kullanilmaz.

ASLA dikdortgen ya da paralelkenarin iki kenarinin diger iki kenarindan uzun oldugu séylenmez
ya da ima edilmez.

ASLA n-gen (6rn. altigen, sekizgen gibi) biitiin kenarlarinin es uzunlukta oldugu ya da tim
acilarinin ayni derecede oldugu sdylenmez (diizgiin gokgenler diizgiin olmayan ¢okgenlerden ayirt
edildigi durum harig)

ASLA yamugun birbirine esit iki kenar1 bulundugu séylenmez.

ASLA dogru olmayan bagska bir 6zellikten bahsedilmez. Boyle bir 6zellik varsa bu listeye dahil
edin:

Kitapta MUTLAKA yapilmasi gerekenler:
O Ad verilen her gokgen igin BIRDEN FAZLA gériintii konulmalidir.
O Cokgen olarak adlandirilan HER SEKIL igin, COGU goriintii yatay eksene paralel degildir
O Cokgen olarak adlandirilan HER SEKIL igin verilen bir dizi goriinti MUTLAKA ¢ocuga bazi

sekillerin birbirini diglamadiklarini gorme firsat1 vermelidir; ancak kitap sunlar ifade etmesi

gerekmez:

o Uggen resimlerinde yetiskinlerce genis agili, gesitkenar ve dik acili iggen olarak bilinen iiggen
tiirlerine yer verilmektedir. [Kitapta bu alt tiirlerin adlandirilmasi gerekmez ancak ¢ocuklara
ti¢gen ad1 ile adlandirilan farkl: tipleri gérme sansi verilmelidir]

o Bir dortgene ne ad verilirse verilsin, ¢ocuklara oldugu kadar yetigkinlerin de sekillerin gegerli
varyasyonlarini anlamalarina yardime: olmak iizere her alt sinifa ait resimlere yer verilmektedir
(6rn., paralelkenar etiketinin MUTLAKA en az 1 dikdortgen resmi, en az 1 kare resmi ve en az
1 eskenar dortgen resmini igermesi gerekir, benzer sekilde dikdortgen adt MUTLAKA en az 1
kareyi gostermelidir, ve bunun gibi.)

o N-gen olarak adlandirilan her sekil i¢in, kitapta ic bukey VE diizgiin olmayan versiyonlarin
resimleri bulunmalidir.

O Her ¢okgenin kenar YA DA ag1 sayilarini belirtiniz (okuyucudan kenar/agilarin saymalari istenmesi

ya da “kag kenar1 var?” sorusunun sorulmas: gibi seyler dahildir)
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O Kitapta herhangi bir ¢okgenin tanimlayici dzellikleri ifade edilmektedir:

o Paralelkenarlarin karsit kenarlarin paralel olmasi zorunludur (ya da baska bir tanimlayici 6zellik)

© Dikdortgenlerin (ve buna bagl olarak karelerin de) dik agilar1 olmalidir (ya da baska bir
tanimlayici 6zellik)

© Yamuklarin en az (ya da tek) bir ¢ift paralel kenar1 olmalidur.

o Sekiller baska bir ¢gokgen tipi olarak a:dlgndlnlmamls ise(bunun anlami gokgenleri tanimlayici
ozelligi igermektedir) kapali ve/veya IKI BOYUTLU durumlari belirtilmelidir

Resmi bulunan HER g¢okgenin agilar1 bir ug noktasinda birlesen diiz iki dogru pargasi ile

olugmaktadir (kdse ucunun bir nokta gizilerek belirlenmesine gerek yoktur, ancak kose noktasi

yuvarlak olamaz). Gosterimler, ¢ocuk ¢izimine benzeyen egri biigrii dogrular igermemelidir.

Kitapta yapilmas: iYi OLANLAR (Yukarida YESiL’e karar verilmisse, buradaki nitelikler kitab
SUPER YESIL yapabilir):

m}

u]

Okuyucularin gokgen terimlerinin anlamlarim kavramalari igin sozciik kokleri ve/veya on ekleri
kullanilmaktadir.

Her ¢okgenin kenar VE ag1 sayilarim belirtmektedir (ya da okuyucudan agilar1 saymalar istenmekte
veya “kag kosesi var? diye sorulmaktadir

2-D sekillerin 3-D sekillerle nasil bir iliskisi oldugunu dogru bir sekilde anlatmaktadir (6rn., bina
tizerindeki dikdortgenler).

Okuyucunun en az bir adet olumsuz drnegi anlatmasini veya kendisinin bulmasini1 saglamaktadir
(6rn. dikdortgen olmayan sekli buldurmakta ya da okuyucudan sekillerin benzer ve karsit yonlerini
bulmalarn istenmekte ya da “Hangi sekil digerlerinden farklidir?” diye sorulmaktadir)
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