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Abstract

This is a study that has applied descriptive survey model. Descriptive survey model is a
research approach which aims at describing a past or present phenomenon, an object or a person as
realistically as it is. Convenient sampling was applied to specify the study group. Within the scope
of the study, 56 pre-school children from Turkey (28) and the UK (28) were reached. A Geometric
Shape Form was used by the researchers as an instrument to collect data. In accordance with the
focus questions, the children’s oral responses and the geometric shapes they drew were analyzed by
the researchers. The analysis of data, which included percentages, frequency values and g-square
tests, was conducted through SPSS 15 for Windows. The results showed that Turkish and English
pre-school children both had similar characteristics in drawing and perceiving geometric shapes, in
general. However, in recognizing rectangles and shape-corner perceptions, there was statistically
significant difference.
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INTRODUCTION

In recent years, the interest in teaching Math to pre-school children has gradually increased
(Saracho & Spodek, 2009); since mathematical skills are one of the basic ones in pre-school
education. As Geometry focuses on concrete objects and shapes, and contributes to learning
Mathematics, it is important to start teaching Geometry as early as pre-school ages (Toluk & Olkun,
2001). In order to teach Geometry effectively, it is necessary for experts to know how geometric
thinking develops. Consequently, many researchers have been interested in the development of
geometric abilities of children in the pre-school period. Van Hiele is one of the most prominent
researchers who have conducted research on the development of geometric thinking among
children. He tried to observe and understand the difficulties his students underwent while he was a
Math teacher (Van Hiele, 1986). As a result of his studies, Van Hiele concluded that students have
differentiated levels of geometric thinking, and he designed and developed the Van Hiele’s Model
that still remains to be influential.
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At the end of his research, VVan Hiele divided children’s development of geometric thinking
in five consequent levels in which children are required to accomplish several assignments. These
levels are: visualization, analysis, informal deduction, deduction and rigor. Visualization, which is
the first level of geometric thinking development, is observed among pre-school children, and it
starts with non-verbal thinking and the shapes are evaluated with their appearance (Van Hiele,
1999). Van Hiele asserts that a child sees a shape as a whole rather than as a sum of its part in the
visualization level. It is theoretically stated that children are interested in whether a shape looks like
a prototype rather than its characteristics. Hence, they may not perceive a stretched triangle as a
triangle since the stretched triangle is very different from the prototypical triangle in their minds.
They can recognize squares and rectangles at this level; however, it does not mean that they are
aware of the characteristics of these squares and rectangles (Trouthman & Lichtenberg, 1991). At
the visualization level, children are not interested in geometric features. For them, it is more
essential to observe the physical environment they are in. They are able to comment on the shapes
based on these observations. At this level, several activities are recommended for children; these
activities include a) the identification, description and categorization of shapes, b) playing with toys
that have certain geometric shapes such as seek-and-find, c) matching, drawing, building, inserting,
extracting of geometric shapes, d) the comprehension of different angles and sizes of different
shapes, e) the differentiation of appearance features related or unrelated with certain shapes, f) the
creation of patterns from different shapes, and g) finding real-life examples of geometric shapes
(Pesen, 2003). Clements and Sarama (2000) remark that children need guidance to comprehend the
characteristics of these shapes such as their colours, sizes and dimensions during these activities.

In parallel, Palha, Dekker, Gravemeijer and Hout-Wolters (2013) point out the significance of
geometric shapes and tools in comprehending the geometric concepts, analyzing their structures,
and making mathematical deductions. This study, by examining the participant Turkish and English
children’s levels of geometric thinking via Van Hiele’s approach, first aims at answering whether
there are any similarities and differences between these two groups, and then discussing what the
differences are. In this respect, answers to the following research questions are sought:

1. Are there any differences in the levels of drawing geometric shapes between Turkish and
English pre-school children?

2. Are there any differences in the levels of distinguishing geometric shapes between Turkish
and English pre-school children?

3. Are there any differences in the levels of recognizing the shape-edge relationship between
Turkish and English pre-school children?

4. Are there any differences in the levels of recognizing the shape-side relationship between
Turkish and English pre-school children?
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METHODOLOGY
Research Model

This study follows a descriptive survey model. Descriptive survey model is a research
approach which aims at describing a past or present phenomenon as it is. The researcher tries to
describe the topic, which may either be an object or a person, as realistically as possible while he or
she avoids changing or having an effect on the subject (Karasar, 2002). In descriptive survey model,
answers to research question(s) are sought through the analysis of data collected from a number of
subjects in a set period of time (Arseven, 2001).

Study Group

Convenient sampling is applied to identify the study groups. In this method of data
collection, the researcher chooses the most available subjects (Yildir m & Simsek, 2008). Likewise,
the researchers of this study chose the nursery schools at their disposal. Within the scope of the
study, 56 pre-school children from Turkey (28) and the UK (28) are involved.

Data Collection

The researchers used a ‘geometric shape form’ as the instrument of data collection. The form
has five main sections. In the first section, the participant children were asked to draw geometric
shapes. In the remaining four sections, they were asked subsequent questions to measure their skills
in a) identifying various geometric shapes, b) recognizing the similarities between these shapes, and
¢) understanding the edges and sides of the geometric shapes. The geometric shapes in Clements,
Swaminathan, Hannibal and Sarama (1999) scale were utilized in the design of the geometric shape
form. In order to be quantitatively analyzed, the children’s right and wrong answers were scored as
+1 or O respectively.

Data Analysis

In accordance with the items, the geometric shapes and the responses were analyzed by the
researchers. To that end, the collected data was transferred into SPSS 15 for Windows for data
analysis. Percentages and frequency values were calculated along with g-square tests.

FINDINGS

Findings regarding the first research problem: Are there any differences in the levels of
drawing geometric shapes between Turkish and English pre-school children?

Table 1. Distribution of Turkish and English pre-school children's drawings of geometric shapes
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Triangle | Square | Circle | Rectangle
Turkish 12 24 26 20
English 14 24 26 18
Total 26 48 52 38

As seen in Table 1, Turkish children drew triangles, squares, circles and rectangles correctly
with the scores of 12, 24, 26, and 20 respectively. Similarly, the number of the English children
who correctly drew triangles was 14, squares 24, circles 26, and rectangles 18. The table shows that
as the English and Turkish children drew square and circle in the same percentage, English children
drew more correct triangle than Turkish children did, and the number of drawing rectangle correctly
for Turkish children is higher than English children’s.

Table 2. The results of the t-test regarding the drawing scores of Turkish and English pre-
school children

;i‘;r:emc Country | N | x| s |sd| t | P
Triangle EE;TEE 32 2; ig 54 | 161 | .11
Sware o e | | © |
SN E AT
Rectangle ;L:;TE: 32 ;i :ig 54 | 56 | 57

As Table 2 indicates no statistically significant difference was found between the Turkish
and English pre-school children in the drawings of triangles, squares, circles and rectangles

(p>0.05).

Findings regarding the second research problem: Are there any differences in the levels
of distinguishing geometric shapes between Turkish and English pre-school children?

Table 3. The distribution of Turkish and English pre-school children’s identification levels of

geometric shapes

Triangle | Square | Circle | Rectangle
Turkish 14 22 26 12
English 16 22 24 19
Total 30 44 50 38
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As seen in Table 3, Turkish children identified triangles, squares, circles and rectangles
correctly with the scores of 14, 22, 26, and 12 respectively. Similarly, the number of the English
children who correctly identified triangles was 16, squares, 22; circles, 24 and rectangles, 19.

Table 4. The results of the t-test regarding the identification of geometric shapes among Turkish and
English pre-school children

Geometric Country -
shape

Turkish | 28 | .64 | 48
Triang| 54 | 161 | .11
riangte English | 28 | 42 | 50

Turkish | 28 | 92 | .92
S 54 | 153 | .13
quare English | 28 | .78 | .78

Turkish | 28 | .71 | .46
Circle 54 1.9 .57
' English | 28 | 64 | .48

Turkish | 28 | 42 | 50 .
Rect 54 | 56 | .05
ectangle  erolish [ 28 | 67 | 47

“p<0.05

As seen in Table 4, there was no statistically significant difference between Turkish and
English pre-school children in their identification of triangles, squares and circles (p>0.05).
However, statistical significance was found in between when the identification of rectangles was
concerned (p<0.05).

Findings regarding the third research problem: Are there any differences in the levels of
recognizing the shape-edge relationship between Turkish and English pre-school children?

Table 5. The distribution of Turkish and English pre-school children’s perception levels of shape-
edge relationship

Country | Triangle | Square | Circle | Rectangle
Turkish 12 14 4 16
English 16 20 4 20
Total 28 34 8 36

When Table 5 is examined, it is seen that the number of Turkish children who correctly
responded to the shape-edge relationship question for triangles was 12; squares, 14; circles, 4 and
rectangles, 16. However, among the English children the numbers were 16, 20, 4, and 20 for
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triangles, squares, circles and rectangles respectively. It can be seen that English children's
perception levels of shape-edge relationship is higher for triangles, squares and rectangles than
Turkish children's, and there is a similarity in the shape-edge perception levels of circles.

Table 6. The results of the t-test regarding the geometric shape-edge relationship scores of Turkish
and English pre-school children

Geometric

Country | N | x | s |sd| t P
shape

Turkish | 28 | 46 | 50
i 54 | 79 | .43
Triangle English | 28 | 57 | 50

Saare Turkish | 28 | 50 | 0 |
a English | 28 | .71 | .46

Turkish | 28 | .14 | 35
Circle 54 .00 1
! English | 28 | .14 | 35

cecmae |TUrkish | 28 | 57 | 50 |
g English | 28 | .75 | 44

16 | .10

14 | .16

As seen in Table 6, there was no statistically significant difference between the scores of
shape-edge relationships for all of the four geometric shapes (p>0.05).

Table 7. The distribution of Turkish and English pre-school children's perception levels of shape-
side relationship

Triangle | Square | Circle | Rectangle
Turkish 24 15 8 12
English 20 18 6 19
Total 44 33 14 31

As shown in Table 7, it is seen that the number of Turkish children who correctly knew the
shape-side relationship in triangles was 24; squares, 15; circles, 8 and rectangles, 12. The number of
the English children who correctly answered the shape-side relationship in triangles was 20;
squares, 18; circles, 6 and rectangles, 19.
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Table 8. The results of the t-test regarding the geometric shape-side relationship scores of Turkish
and English pre-school children

Geometric Country N ” S sd ¢ p
shape
Turkish 28 | .85 | .35
Triangle 54 1.2 |.19
'ang English 28 | 71 | 46
Turkish 28 | .53 | .50
Square English 28 | 64 | a8 | 4| 80 | 42
. Turkish 28 | .28 | .46
Circle English 58 | 21 | a1 54 .60 .54
Turkish 28 | 42 | .50 «
Rectangle 54 | 221 | .03
g English 28 | 71 | 46
*p<0.05

As seen in Table 8, the difference between Turkish and English pre-school children in their
identification of triangles, squares and circles was not statistically significant (p>0.05). However,
there was statistical significance between the two groups when the scores of shape-side relationship
in rectangles was concerned (p<0.05).

DISCUSSION AND CONCLUSION

When the findings of the first section of the research study is closely examined, it is seen
that Turkish children can draw the geometric shapes with the scores 12, 24, 26 and 20 for triangles,
squares, circles and rectangles respectively. The English children's scores are quite similar to that of
Turkish children with 14, 24, 26 and 18 for the given geometric shapes. However, the statistical
analysis of these scores reveals no statistical difference between the two groups.

As for the second section of the study, among the Turkish children, the number of those who
can identify triangles is 14, squares 22, circles 26 and rectangles 12. For the English children, the
scores are 16, 22, 24 and 19 for the triangles, squares, circles and rectangles. For the identification
of three geometric shapes except rectangles, there is no statistical difference.

When the overall results of the research study are compared, it is obvious that both the
Turkish and English children particularly have difficulty in drawing and recognizing triangles. In
general, the participant children have a tendency in accepting the distracting triangles as well as the
atypical ones as triangles. The relevant literature reveals similar findings. Clements and Sarama
(2000) state that pre-school children are less successful in identifying triangles compared to other
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geometric shapes. It is also known that children do not accept folded, upside-down or stretched
triangular shapes as triangles. A majority of pre-school children have expressed opinions that they
think all triangles need a vertex, and they say they made mistakes in identifying triangles whose
vertex is moved to one side (Clements, Swaminathan, Hannibal, and Sarama, 1999). According to
Kesicioglu, Alisinanoglu and Tuncer’s (2011) study, which they conducted with 123 children, only
63% of the children can identify triangles correctly. Furthermore, Aslan (2004) specify that kurtosis
is an important element for children to identify triangles with similar shapes, and when the kurtosis
of the triangles is changed, the rate of giving correct answers fall significantly. In order these errors
to be corrected, Van Hiele (1999) asserts that the concepts provided to children need to be
multiplied. The participant children of this study show similar characteristics with the depiction of
children in the visualization level in Van Hiele’s model. The children who are at this level do not
recognize the upside-down triangles as triangles. They can classify the shapes only according to
their basic appearances (Y Imaz, Turgut, Alyesil & Kabakg¢l 2008). In the light of these
explanations, it can be assumed that the findings of this study confirm the relevant literature.

When the participant children’s comprehension levels of shape-edge relationship is
concerned, the number of correct answers among Turkish children for triangles is 12; squares, 14;
circles, 4 and rectangles, 16. For the English children, the scores are: 16 for triangles, 20 for
squares, 4 for circles and 20 for rectangles. However, there is no statistical difference between the
two groups.

For the participant children’s comprehension levels of shape-side relationship, the number of
the Turkish children who could correctly answer the question is 24 for triangles; 15, 8 and 12 for
squares, circles and rectangles respectively. Among the English, the numbers were 20 for triangles,
18 for squares, 6 for circles, and 19 for rectangles. These findings, however, show no statistical
difference, either. However, shape-side relationship scores for rectangles were statistically different
between the two groups.

When the literature is reviewed, the findings of the research confirm Van Hiele’s model.
According to this model, in the visualization level, children are able to differentiate triangles from
squares but when they identify a square, children focus only on its shape but not on the angle-edge
relationship. At this level, children acquire the basic knowledge to classify the shapes (Y Imaz,
Turgut, Alyesil & Kabakg¢l 2008). Trouthman and Lichtenberg (1991) postulate that the fact that
children are able to make a distinction in between squares and rectangles does not mean that they
are aware of the characteristics of quadrangles. In other words, they claim that children, at this
level, know what a triangle or a square is but they do not know why they are squares or triangles.
On the other hand, the findings of Satlow and Newcombe's (1998) research study reveal the fact that
age is an important factor in determining the children’s development of geometric thinking among
pre-school children. Since the scope of this study includes the pre-school period and encapsulates 3-
6 year-olds, several differences in this study are in alignment with Satlow and Newcombe's (1998)
study.
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