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Abstra
t. The problem of students' understanding and mastering mathemati
s is


urrently one of the most emphasized topi
s of expert publi
 dis
ussion. New ways

of tea
hing mathemati
s more e�e
tively and attra
tively are being sear
hed for.

The information so
iety brings new alternatives nowadays; it enables us to 
hange

established and rigid forms and methods in tea
hing. While sear
hing an answer to

the question why the student attitudes toward mathemati
s are so often negative and

what 
ould in�uen
e this situation in a positive way, we 
ondu
ted a survey realized

under the program ITMS � Flexible and attra
tive study at the University of �ilina

for the needs of the market and knowledge-based so
iety.

The paper presents some of the out
omes whi
h have ensued from the data ob-

tained in the proje
t realization. 200 students from three fa
ulties of the Univer-

sity of �ilina were addressed in the survey (Fa
ulty of Civil Engineering, Fa
ulty

of Operation and E
onomi
s of Transport and Communi
ations, Fa
ulty of Spe
ial

Engineering), in whi
h their attitudes toward mathemati
s were dete
ted as well as

the fa
tors determining these attitudes.

1. Introdu
tion

Nowadays there is a lot of diss
ussion among s
ienti�
 
ommunity about stu-

dents' problems with understanding and 
omprehending mathemati
s.
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Sometimes, it is 
onsidered that mathemati
s 
annot be learnt, you sim-

ply either have apriori talent or not. The aim of the survey, whi
h we have

performed during the proje
t ITMS � Flexible and attra
tive study at the Uni-

versity of �ilina for the needs of the market and knowledge-based so
iety, is

to analyze the fa
tors that a�e
t students ability to understand Mathemati
s.

During the proje
t we surveyed 200 students of University of �ilina studying

at Fa
ulty of Civil Engineering, Fa
ulty of So
ial Engineering and Fa
ulty of

Operation and E
onomi
s of Transport and Communi
ations.

We fo
used on the analysis of attitudes and opinions of students of math-

emati
s whi
h they expressed in the submitted questionnaire. This question-

naire had 15 questions while responses s
aling has 3 levels. Students expressed

how they like the style of tea
hing mathemati
s and where or not mathemat-

i
s is an important and interesting subje
t, how mu
h time do they spend for

preparing for lessons and how they a
tually understand the dis
ussed 
urri
u-

lum, how di�
ult is that 
urri
ulum for them.

We got a lot of interesting material whi
h was subje
ted to the qualitative

statisti
al analysis.

In this arti
le we present only a few partial results and our main target is to

identify the fa
tors whi
h have positive impa
t on understading mathemati
s

and study results of students in this subje
t.

2. Analysis of the qualitative 
hara
ters

We used χ2− test for 
ontingen
y table k × m to verify dependen
e of ea
h

pair of the qualitative 
hara
ters A and B. The 
hara
ter A was a
quiring k


ategories and the 
hara
ter B was a
quiring m 
ategories.

We tested the null hypothesis:

H0 : the 
hara
ters A and B are independent, versus

H1 : the 
hara
ters A and B are dependent.

The test statisti
s is

χ2 =

k∑

i=1

m∑

j=1

(fij − oij)
2

oij
, (1)

where fij are observed frequen
ies, oij =
fA

i fB
j

n
, i = 1, 2, ..., k; j = 1, 2, ...,m.

The reje
tion region is χ2 > χ2
α((k − 1)(m − 1)), where χ2

α((k − 1)(m − 1)) is
the 
riti
al value of χ2− distribution with (k − 1)(m − 1) degrees of freedom.

The degree of statisti
al dependen
e between the observed qualitative 
har-

a
ters A and B is assessed using the 
ontingen
y 
oe�
ient C and the Cramer
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oe�
ient V whi
h are de�ned as

C =

√

χ2

n + χ2
, V =

√

χ2

n (h − 1)
, (2)

where n is a sample size and h = min(k, m).

A\B B1 B2 ... Bm fA
i

A1 f11 f12 f1m fA
1

A2 f21 f22 ... f2m fA
2

: ... :
Ak fk1 fk2 ... fkm fA

k

fB
j fB

1
fB
2

... fB
m n

Table 1. The 
ontingen
y table of the observed frequen
ies.

3. Veri�
ation of formulated hypotheses

We formulated 3 hypotheses.

Hypothesis 1. The style of tea
hing mathemati
s determines the

level of its understanding.

To determine where or not the style of tea
hing mathemati
s and the level

its understanding by students are independent we used the χ2−test of in-

dependen
e. We use α = 0.05. We observed the following 
hara
ters: the


hara
ter A � the style of tea
hing matemathi
s and the 
hara
ter B � the

level of understanding mathemati
s by students. The 
hara
ter A takes the


ategories: A1 = very good, A2 = sometimes 
onvenient, sometimes in
onve-

nient, A3 = mostly in
onvenient. The 
hara
ter B takes the 
ategories: B1 =

the subje
t matter is understood most of the time, B2= the subje
t matter is

understood at 50% of lessons, B3= the subje
t matter is rarely understood.

We tested the null hypothesis:

H0 : the style of tea
hing mathemati
s and the level of its understanding

are independent, versus

H1 : the style of tea
hing mathemati
s and the level of its understanding

are dependent.

The test statisti
s is χ2 = 5.5089. The 
riti
al value with (k−1)(m−1) = 4
degrees of freedom is χ2

0.05(4) = 9.49. The reje
tion region is χ2 > 9.49.
Sin
e χ2 = 5.5089 ≤ 9.49, the hypothesis H0 is not reje
ted. It is evident
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that the style of tea
hing mathemati
s and the level of its understanding are

independent (Figure 1). The value of the 
ontingen
y 
oe�
ient is C = 0.1638
and the value of the Cramer 
oe�
ient is V = 0.1174. The values of these


oe�
ients indi
ate that between the analyzed qualitative 
hara
ters A and

B there exists the small degree of 
onne
tion.
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Figure 1: The bar 
hart of observed frequen
ies of 
hara
ters A and B.

Hypothesis 2. The time devoted to training for lessons of mathe-

mati
s signi�
antly a�e
ts the level of understanding mathemati
s.

To determine where or not the time spent for training for the mathemat-

i
s lessons and the level of understanding mathemati
s by students are in-

dependent we used the χ2−test of independen
e. We observed the following


hara
ters: the 
hara
ter A � the time spent for training for the mathemati
s

lessons and the 
hara
ter B � the level of understanding mathemati
s. The


hara
ter A takes the 
ategories: A1 = more of time spent in 
omparison with

others subje
ts, A2 = the same time as for other lessons, A3 = less time in


omparison with other subje
ts. The 
hara
ter B takes the 
ategories: B1 =

the subje
t matter is understood most of the time, B2 = the subje
t matter is

understood at 50% of lessons, B3 = the subje
t matter is rarely understood.

We tested the null hypothesis:

H0 : the time spent for training for the mathemati
s lessons and the level

of understanding mathemati
s are independent, versus

H1 : the time spent for training for the mathemati
s lessons and the level

of understanding mathemati
s are dependent.

The test statisti
s is χ2 = 9.6552. Sin
e χ2 = 9.6552 > χ2

0,05(4) = 9.49,
the hypothesis H0 is reje
ted. It is evident that the time spent for training

for the mathemati
s lessons and the level of understanding mathemati
s are

dependent (Figure 2). The value of the 
ontingen
y 
oe�
ient is C = 0.2146
and the value of the Cramer 
oe�
ient is V = 0.1554. The values of these
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oe�
ients indi
ate that between the analyzed qualitative 
hara
ters A and

B there exists the small degree of the 
onne
tion.
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Figure 2: The bar 
hart of observed frequen
ies of 
hara
ters A and B.
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Figure 3: The bar 
hart of observed frequen
ies of 
hara
ters A and B.

Hypothesis 3. Positive attitude to mathemati
s signi�
antly a�e
ts

the level of understanding mathemati
s.

To determine where or not the positive attitude to mathemati
s and the

level of understanding mathemati
s by students are independent we used the

χ2−test of independen
e. We observed the following 
hara
ters: the 
hara
ter

A � the positive attitude to mathemati
s and the 
hara
ter B - the level of

understanding mathemati
s. The 
hara
ter A takes the 
ategories: A1 = I

like mathemati
s only if I understand the 
urri
ulum, A2 = my attitude to

mathemati
s depends on a topi
 whi
h we learn, A3 = I do not like math-

emati
s. The 
hara
ter B takes the 
ategories: B1 = the subje
t matter is

understood most of the time, B2 = the subje
t matter is understood at 50%
of lessons, B3 = the subje
t matter is rarely understood. We tested the null

hypothesis:
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H0 : the positive attitude to mathemati
s and the level of understanding

mathemati
s are independent, versus

H1 : the positive attitude to mathemati
s and the level of understanding

mathemati
s are dependent.

The test statisti
s is χ2 = 16.89. Sin
e χ2 = 16.89 > χ2

0.05(4) = 9.49, the
hypothesis H0 is reje
ted. It is evident that the positive attitude to mathe-

mati
s and the level of understanding mathemati
s are dependent (Figure 3).

The value of the 
ontingen
y 
oe�
ient is C = 0.2791 and the value of the

Cramer 
oe�
ient is V = 0.2055. The values of these 
oe�
ients indi
ate that

between the analyzed qualitative 
hara
ters A and B there exists the small

degree of 
onne
tion.

4. Con
lusion

Our resear
h brings two interesting results. Espe
ially, we have veri�ed the

generally-known fa
t: the intrinsi
 motivation of students to 
arry out any

a
tivity is ne
essary. For mathemati
s tea
hers this means to fo
us their

e�orts on 
reating and applying the 
hosen tea
hing methods in su
h a way

that students 
an understand the importan
e of mathemati
s for everyday

pra
ti
e and they will be more motivated intrinsi
ally. The time spent for

preparing for mathemati
s lessons is an important fa
tor for understanding

mathemati
s. It was proved that not only the time spent by students for

preparing for lessons, but also their a

essibility are important.

The se
ond result proved that in mathemati
s edu
ation the motivation

is more important than the tea
hing method itself. The replies of the re-

spondents also 
on�rmed that the attitude to mathemati
s is already formed

in high s
hool. Students' su

ess in learning mathemati
s at the university

depends mainly on the knowledge whi
h they a
quired in high s
hool. Veri�-


ation of the hypothesis number 1 
on�rmed this fa
t. The methods used in

tea
hing mathemati
s at the university are not so important as the motivation

of students and the time of preparing for mathemati
s.
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