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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 
 

Yumuşak Köşeler ve Keskin Kenarlar:  
Resimli Çocuk Kitaplarında Hatalı Geometrik Şekiller 

Öz 
Şekiller konulu İngilizce resimli çocuk kitaplarında yapılan hataların dikkate alınmasıyla, Türkçe 
resimli kitaplarının doğruluğunu incelemek için bir ihtiyaç ortaya çıkmıştır. Bu amaçla, İngilizce 
resimli kitaplar için geliştirilen bir değerlendirme rubriği Türkçe’ye çevrilmiştir. Bu rubrik, şekiller 
konulu kitapları kırmızı (açık yanlışlar), sarı (örtük yanlışlar veya eksik kavramlar) ve yeşil (doğru 
kavramlar) olmak üzere üç kategoride derecelendirir. Araştırma sonucunda, Türkçe kitaplar için 
elde edilen bulguların İngilizce kitaplar için önceki bulgularla uyumlu olduğu belirlenmiştir. Analiz 
edilen kitapların çoğunda geometrik şekillerin yanlış olduğu (kırmızı kategoride değerlendirildiği) 
görülmüştür. Erken matematik öğreniminin uzun vadeli başarısı göz önüne alındığında, bu Türkçe 
versiyonun, kütüphanecilerden ebeveynlere ve öğretmenlere kadar kitap seçicilerine rehberlik 
etmesi ve yazarlar ile yayıncıların doğru formatta metinler üretmelerine yardımcı olması 
amaçlanmaktadır. 
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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 (Reikerås 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 Aktaş-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; Saraçoğlu, 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 Kuşdemir, 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; Yılmaz-Genç, 
Akıncı Coşgun 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 (Kesicioğlu and Alisinanoğlu, 
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, 
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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-Başdağ and Dağlıoğlu, 2020; 
Can, et al., 2020; Okudur and Işık, 2021; Türker-Biber, Akıncı Coşgun and Aydın-Bölükbaş, 2021; Yılmaz-
Genç et al., 2017). Yet, there are no studies which examined the children’s shape-related picture books 
available in Türkiye. 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 scale1. 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 Türkiye 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 Türkiye?  
3. What misleading pictures are in shape-related picture books picture storybooks published 

in Türkiye?  
 

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). 
 

 
1 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 Türkiye 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 Türkiye, 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  

Bilgiç, A.Ş. (2019). Şek Şek’in Maceraları Bakıcısı (The Adventures of Shek Shek Babysitter). Düşyeri Yayınları 

Candell, A. (2014). Şekiller (Las Formas). Tübitak Yayınları 

Capote, L. (2016). Bilgi Canavarı Şekiller (Monster Knows Shapes).Mavi Kelebek Yayınları 

Dirican, A. (2019). Şek Şek’in Maceraları Dikkat Çeken Küre (The Adventures of Shek Shek Remarkable Orb). 
Düşyeri Yayınları 

Dirican, A. (2019). Şek Şek’in Maceraları Kare Sıkışması. (Adventures of Shek Shek Square Jam). Düşyeri 
Yayınları 

Flatt, L. (2014). Yaz ve Şekiller (Shaping up Summer). Mavi Kelebek Yayınları. 

Hart, C. (2017). Büyük Kutu Küçük Kutu (Big Box Little Box). Marsık Kitap 

Meseri, R. (2021). Şekillerin Oyunu. Hippo Kitap. 

Mi-Rang, E. (2018). Ayıcık Baskı Yapıyor (Stamp, Stamp). Tübitak Yayınları  

Ohi, R. (2018). Eğri Büğrü (Scribble). 1001 Çiçek  

Sivaslıoğlu, A. (1995). Tonton ve Ponpon Kavramlar Dünyasında (Tonton and Pompom in The World off 
Concepts). Morışık Yayınları. 

Şeyhi, M. (2010). Sevimli Kiki (Cute Kiki). Timaş Yayınları.  

Tankurt Jobert, Ş. (2017). Şekiller Ülkesi (The Land of Shapes). Kelime Yayınları 

Turla, A. (2003). Şekillerin Eğlencesi (Fun of Shapes.) Morpa Yayınları 

Yılmazer, Ş., & Pökön, A .(2006) , Cumba’nın Evi (Cumba's House) Morpa Yayınları 

 
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 Türkiye, 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 

 
 
 
 
 
Inaccurate 
Properties 

 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 
rhombus must have slanted sides or 
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. 

 
 
 
 
 
 
Misleading 
Pictures 

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 

Treating a non-mathematical shape as a 
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 



Ayşegül AKINCI COŞGUN, Şengül PALA, Julie Nurnberger-Haag, Melek Merve YILMAZ 

672 

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 / (number 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; 
Yıldırım & and Şimşek, 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 (Yıldırım and Şimşek, 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 2nd 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 
Originally 
Published 

Original 
Language 

Location  
Source  

 

Rating 
(red, yellow, 

green) 

Sevimli Kiki Timaş Türkiye Turkish Online Red 
 

Şekiller Ülkesi Kelime Türkiye Turkish  Online Red 

Şek Şek’in Maceraları 
Bebek Bakıcısı 

Düşyeri Türkiye Turkish Online Red 

Şek Şek’in Maceraları 
Dikkat Çeken Küre 

Düşyeri Türkiye Turkish Online Red 

Şek Şek’in Maceraları 
Kare Sıkışması 

Düşyeri Türkiye Turkish Online Red  

Bilgi Canavarı Şekiller MaviKelebek  Türkiye Turkish Bookstore Red  

Cumba’nın Evi Morpa  Türkiye Turkish Teacher Red  

Şekillerin Eğlencesi Morpa Türkiye Turkish Teacher Red  

Tonton Ve Ponpon 
Kavramlar Dünyasında 

Morışık Türkiye Turkish Teacher Red  

Yaz ve Şekiller (Shaping 
up Summer) 

Mavikelebek Türkiye English Bookstore Red  

Büyük Kutu Küçük Kutu 
(Big Box Little Box) 

Marsık kitap England English  Bookstore Red  

Ayıcık Baskı Yapıyor 
(Stamp, Stamp) 

TÜBİTAK Australia  English Online Red  

Eğri Büğrü (Scribble) 1001 Çiçek Canada English  Online Red  

Şekiller (Las Formas) TÜBİTAK  Spain English Bookstore Red  

Şekillerin Oyunu Hippo Kitap Türkiye 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 

Named 
2D 
(n) 

Footprint 
2D, but not 
Object 
(n) 

Round Corners or 
Sides 
(n) 

Properties 
Necessary 
but Not 
Sufficient 
(n) 

Nongeometric 
Shapes Treated as 
Geometric 
(n) 

Total 
per 
Book 

Eğri Büğrü 11  53  1 65 

Ayıcık Baskı Yapıyor 6  10 25  41 

Bilgi Canavarı 
Şekiller 

15 14 1 3 3 36 

Şekiller 20 1 7  1 29 

Şekillerin Eğlencesi 14 4  3 6 27 

Şekiller Ülkesi 23     23 

Şek Şek’in 
Maceraları Kare 
Sıkışması 

12 5  2  19 

Şek Şek’in 
Maceraları Bebek 
Bakıcısı 

12 3    15 

Yaz ve Şekiller 6 1 6   13 

Tonton ve Ponpon 
Kavramlar 
Dünyasında 

5 2 1 1  9 

Şek Şek’ in 
MaceralarıDikkat 
Çeken Küre 

  2  1 3 

Cumba’nın Evi 2 1    3 

Büyük Kutu Küçük 
Kutu 

1     1 

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.” (Şekiller Ülkesi). 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” (Şek Şek’in Maceları Kare Sıkışması) 

“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” (Şek Şek’in Maceraları Kare Sıkışması) 

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): “I don’t eat 
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triangular toast! I eat squares,” said Bobo” (CITE book). And an example of this error type for rectangles 
include: “Just like a rectangular raft and the books I put on it” (Şek Şek’in Maceraları Bebek Bakıcısı) 

We found 83 instances of the “Rounded Corners or Sides” error. For example, in “Eğri Büğrü” 
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 Şek Şek needed 
right now” (Şek Şek’in Maceraları Kare Sıkışması)  

“Look at those angular shapes. Triangles have three corners!” (Ayıcık Baskı Yapıyor) 
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 
quotation, 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.” (Ayıcık Baskı Yapıyor )  
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.” (Şekillerin 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” (Eğri Büğrü). 

 
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. Şekillerin 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 Türkiye 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, Şekillerin 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 Türkiye have 

increased in recent years (Arslan-Başdağ and Dağlıoğlu, 2020; Durmaz, Can &Özer, 2022; Fırat and 
Dinçer, 2020; Türker-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; Türker-Biber et al., 2021), based on this study, our recommendations for 
teachers in Türkiye 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 Türkiye (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; Türnüklü, Gündoğdu Alaylı and Akkaş, 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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Geniş Özet 
Amaç 

Resimli kitapların çocuklara matematik bilgisi kazandırmada etkili bir yol olduğu 
düşünülmektedir. Resimli çocuk kitaplarının çocukların matematik bilgilerini desteklemedeki rolüne 
yönelik çalışmalar dünya çapında artmaktadır. Ancak matematiği desteklemek için Türkçe resimli 
kitapların kullanılması ile ilgili sınırlı sayıda çalışma bulunmaktadır. Ayrıca şekil ile ilgili etkili resimli 
çocuk kitaplarının nasıl seçileceği konusunda öğretmenlere yol gösterecek çalışmalara ihtiyaç vardır. 
Bu noktadan hareketle, Nurnberger-Haag (2018) tarafından geliştirilmiş olan öğretmenlerin şekille ilgili 
İngilizce yayınlanan kitapları değerlendirmesini kolaylaştırmak için tasarladığı "Trafik Işığı 
Derecelendirme Ölçeği" isimli bir ölçme aracı kullanılmıştır. Türkiye'deki öğretmenlere ve 
araştırmacılara bu rehberliği sağlamak için bu ölçme aracı Türkçeye rubrik olarak çevrilmiş ve Türkçe 
yazılmış şekillerle ilgili çocuk hikaye kitaplarındaki metin ve resimlerin doğruluğuna ilişkin ilk çalışma 
yapılmıştır. 
 
Yöntem 

Kitapların belirlenmesinde amaçlı örnekleme yöntemi kullanılmıştır. Çalışmaya dahil edilen on 
beş kitap, popüler yayınevleri (TÜBİTAK, Redhouse Kids, İş bankası Kültür yayınları, Düşyeri, Morpa) 
tarafından yayınlanan şekillerle ilgili hikaye kitaplarıdır. Kitapların değerlendirilmesinde “Trafik Işığı 
Derecelendirme Rubriği-Türkçe Form” kullanılmıştır. Trafik Işığı Derecelendirme Rubriği, kırmızı, sarı ve 
yeşil renk kodlamasını kullanır; burada kırmızı, bariz yanlışlıklardır, sarı, öğrencilerin eksik veya yanlış 
kavramlar öğrenmesine yol açabilecek yanlışlar ve yeşil, doğru kavramları belirtmektedir (Nurnberger-
Haag, 2018). Güvenilirliği sağlamak için, örnek kitaplarda yer alan resimler ve metinler, üç araştırmacı 
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tarafından bağımsız olarak incelenmiş ve daha sonra fikir birliğine varılana kadar kodlamalar 
karşılaştırılmıştır.  
 
Bulgular 

Araştırma kapsamında incelenen 15 kitaptan 14'ünün metinlerde veya resimlerde açıkça yanlış 
bilgiler öğrettikleri için kırmızı olarak derecelendirilmiştir (kodlanmıştır). Görseller ve metinlerde 
geometrik şekillerin öğretimine yönelik toplam 290 hatalı durum tespit edilmiştir. En sık yapılan hatalar 
gerçek nesneleri (kutu, teneke kutu, parti şapkası veya pizza dilimleri gibi) veya üç boyutlu şekilleri iki 
boyutlu şekil adlarıyla adlandırmaktır (n=127). İkincisi, incelenen kitaplarda yer alan “kare, daire ve 
diğer çokgenler” gibi şekillerin açık veya yuvarlak köşeleri veya kenarlarının olmasıdır (n=80). Üçüncü 
yaygın hata “şekil iki boyutta çizilse bile şeklin kendisinin üç boyutlu olmasıdır” (Örneğin, hikâyede kare 
olarak bahsedilen tablonun olması.) (n= 31). Dördüncüsü, “Gerekli olan ancak yeterli olmayan 
özelliklerin kullanımı (örneğin, hikâyede şekillerin sadece kenarlarından bahsederken köşelerinden 
bahsetmemek) (n=34). Son olarak “Geometrik olmayan şekillerin geometrik şekiller olarak veya 
geometrik şekillerle birlikte temsil edilmesi” bir diğer hatalı durum olarak belirlenmiştir. Örneğin 
“elmas” matematiksel şekillerle (kare, daire, üçgen) değil, matematiksel olmayan kavramlarla (yıldız, 
kalp, hilal) öğretilmelidir (n=12). Ayrıca, kırmızı olarak derecelendirilmemiş iki kitap sarı olarak 
derecelendirilmiştir. Bu da stratejik şekillerde kullanılmadıkları sürece matematiksel olarak verimsiz 
oldukları anlamına gelir. 

 
Sonuç 
             Bu çalışmada, Nurnberger-Haag (2018) tarafından İngilizce olarak geliştirilmiş olan "Trafik Işığı 
Derecelendirme Ölçeği" Türkçeye çevrilmiştir. Türkiye'deki öğretmenler ve araştırmacıların bu önemli 
araca erişimini sağlamak amacıyla değerlendirme aracının Türkçeye çevrilmesi önemli bir adımdır. 
Ayrıca, özellikle şekil konusunda Türkiye'deki resimli kitapların ilk kez incelenmesi yapılmıştır. Türkçe 
hikâye kitaplarının şekillerle ilgili hatalı metinler ve resimler sunmasıyla ilgili bulgularımız, Amerika 
Birleşik Devletleri'ndeki kitapların önceki bulgularıyla uyumludur. Erken dönem matematiğin uzun 
vadeli matematik bilgisi ve başarısı üzerindeki etkisi göz önüne alındığında, öğretmenlerin ve 
kütüphanecilerin doğru içerikli şekil kitaplarını seçmeleri kritik önem taşır. Bu nedenle, çevrilen bu 
değerlendirme aracının kütüphaneciler ve öğretmenler gibi kitap seçenlere rehberlik etmesi ve Türk 
çocukları için doğru şekille ilgili kitaplar yaratması gereken yazarlar ve yayıncılar için bir kılavuz olması 
hedeflenmektedir. Ayrıca, Türkçeye çevrilen kitapların Türk yazarlar tarafından yazılanlardan daha 
güvenilir olmadığı göz önünde bulundurulduğunda, şekillerle ilgili matematiksel olarak doğru içerikte 
çocuk kitapları yazmak için Türk yazarların desteklenmesi önerilmektedir. 
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Appendix A.  
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