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Abstra
t. Quadrilaterals are more di�
ult than triangles for some students of

elementary s
hools. This pilot study 
ompares knowledge of quadrilateral of pupils

of elementary s
hools and pupils of the same age at grammar s
hools. Some students

prefer algebra to geometry, be
ause it in
ludes pra
ti
al problems. The aim of this

pre-resear
h is to �nd out di�eren
es in knowledge of quadrilaterals between pupils

of elementary and grammar s
hools.

1. Prologue

This pre-resear
h de
ided to 
ompare the knowledge of the quadrilaterals of

the elementary s
hool pupils with pupils of the same age at a grammar s
hool.

Knowledge was tested by a dida
ti
 test, whi
h is less 
ommon form of testing

knowledge of mathemati
s and very unusual form of testing of knowledge of

geometry. Pupils usually meet with the tasks, where they 
onstru
t some

obje
t but the test to understand the de�nitions of obje
ts is unusual. Good

understanding and knowledge of these terms may help pupils to solve 
ommon

types of problems.

2. The obje
tives of the resear
h

The resear
h was 
arried out on pupils in the eighth and ninth grade of

elementary s
hool and 
ompared with existing resear
h on pupils in the same

age of a grammar s
hool [4℄. The aim was to 
ompare how the 
urri
ulum of
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quadrilaterals managed pupils at an elementary s
hool and a grammar s
hool.

Pupils got an unstandardized dida
ti
 test (see Appendix) whi
h 
ontains

9 questions with multiple 
hoi
e form of answers.

3. Respondents

Testing was 
arried out in s
hool year 2010/2011 at an elementary s
hool in

Letohrad (34 pupils from the eighth grade, 18 pupils from the ninth grade)

and 
ompared it with the resear
h 
ondu
ted in s
hool year 2008/2009 at

a grammar s
hool with 159 pupils [4℄.

4. Analysis of data

The relative frequen
y of responses was summarized in the following Table,

and we 
ompared it with data already obtained from testing pupils at a gram-

mar s
hool.

The frequen
y of 
orre
t answers is 
omparable for pupils of both s
hool

for many questions.

Almost the same ratio of pupils of both s
hools 
orre
tly answered the

question No. 1. Pupils of the elementary s
hool know that three elements are

not enough for the 
onstru
tion of a quadrilateral. But only 21% of pupils

know that they need �ve elements.

The question No. 2 was about the basi
 terminology and the majority of

pupils answered it 
orre
tly.

The number of 
orre
t answers for the question No. 3 was 
omparable for

pupils of both types of s
hools.

The question No. 4 was the major su

ess of grammar s
hool pupils. The

number of response B of elementary s
hool pupils was interesting. The pupils

meet squares and re
tangles very often in s
hool and life. It is very surprising

ignoran
e of a re
tangle.

Elementary s
hool pupils are a bit better in question No. 5. The question

No. 6 is similar to the previous question. The balan
ed answers of primary

s
hool pupils 
ould be 
aused be
ause the most pupils only guessed. When

we 
ompare this question with the previous one, we 
an see that a rhombus

is more understood than a parallelogram.

Results of question No. 7 were balan
ed, and pupils mastered a re
tangular

trapezoid similarly.

Deplorable results of question No. 8 for pupils of elementary s
hools show

s
ant knowledge of trapezium and its properties. The most surprising answer

is D (of the primary s
hool pupils).

The question No. 9 was balan
ed again. We 
an only mention the frequen
y

of response C.
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Pupils of Pupils of

Question No. Answer elementary s
hool grammar s
hool

A 15 % 42 %

1 B 45 % 34 %

C 21 % 21 %

D 19 % 7 %

A 11 % 13 %

B 81 % 85 %

2 C 4 % 2 %

D 2 % 0 %

Didn't solve 2 % 0 %

A 9 % 0 %

3 B 17 % 23 %

C 15 % 8 %

D 59 % 69 %

A 4 % 6 %

4 B 68 % 36 %

C 26 % 51 %

D 2 % 7 %

A 17 % 17 %

B 9 % 25 %

5 C 47 % 32 %

D 25 % 26 %

Didn't solve 2 % 0 %

A 23 % 34 %

6 B 32 % 38 %

C 21 % 4 %

D 24 % 24 %

A 19 % 32 %

7 B 38 % 40 %

C 17 % 9 %

D 26 % 19 %

A 11 % 26 %

B 19 % 17 %

8 C 23 % 34 %

D 43 % 23 %

Didn't solve 4 % 0 %

A 40 % 32 %

B 17 % 21 %

9 C 24 % 32 %

D 15 % 15 %

Didn't solve 4 % 0 %

Table 1: The relative frequen
y of responses of elementary and grammar s
hool

pupils.
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5. Con
lusion

The test proved that the knowledge of pupils from both types of s
hools is

for the most part the same. Some errors 
ould be 
aused be inattention.

Some pupils 
ould be surprised with an unusual form of testing. Moreover,

the test was 
arried out at a substitute lesson and not immediately after

dis
ussing the subje
t matter. The results of both types of s
hool show that

pupils are not sure in de�nitions and relations of trapezoids and 
ommon

quadrilaterals. After studying triangles, the problemati
s of quadrilaterals

may be less dis
ussed, and some 
on
epts may not be adequately explained.
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Appendix

Question 1: How many 
omponents are needed to 
onstru
t a general quadri-

lateral?

a) 3

b) 4


) 5

d) 6
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Question 2: Convex quadrilaterals 
an be divided into 
ommon quadrilater-

als, parallelograms and

a) rhombuses

b) trapezoids


) squares

d) re
tangles

Question 3: The diagonals of a rhombus are:

a) of the same length but do not bise
t ea
h other

b) of the same length and bise
t ea
h other


) perpendi
ular but do not bise
t ea
h other

d) perpendi
ular and bise
t ea
h other

Question 4: In whi
h quadrilaterals are the diagonals the axes of the internal

angles at the same time?

a) only in a square and in a rhomboid

b) only in a square and in a re
tangle


) only in a square and in a rhombus


) only in a square and in a trapezoid

Question 5: Two diagonals divide a rhombus into:

a) four equilateral triangles

b) four identi
al isos
eles triangles


) four identi
al right triangles

d) two isos
eles triangles and two identi
al equilateral triangles

Question 6: Diagonals always divide a rhomboid into:

a) two pairs of identi
al triangles

b) two pairs of isos
eles triangles


) four identi
al triangles

d) a pair of right triangles and a pair of isos
eles triangles
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Question 7: A right�angle trapezoid has four interior angles:

a) two a
ute angles, one obtuse angle, one right angle

b) one a
ute angle, one obtuse angle, two right angles


) one a
ute angle, two obtuse angles, one right angle

d) two a
ute angles, two right angles

Question 8: Sele
t a 
laim for any isos
eles trapezoid:

a) we 
an draw the 
ir
ums
ribed 
ir
le

b) we 
an ins
ribe the 
ir
le


) we 
an draw the 
ir
ums
ribed 
ir
le and also ins
ribe the 
ir
le

d) ea
h of its diagonals divides it into two isos
eles triangles

Question 9: Whi
h of the following statements do not apply to any rhombus:

a) we 
an draw the 
ir
ums
ribed 
ir
le and also ins
ribe the 
ir
le

b) the interse
tion of the diagonals has the same distan
e from all the sides


) its 
ontent is less than a square of the side length

d) the total size of every two adja
ent interior angles has a size of 180◦


