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IN RESEARCH ON SELECTED BEHAVIORAL
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Summary: The aim of this article is to present the use of quantitative methods in research
on selected behavioral addictions of young people, and in particular in research on patho-
logical use of the Internet by Silesian young people. Hellwig’s taxonomic measure of devel-
opment was used in the research which allowed the arrangement of districts in Silesia prov-
ince as regards the availability of the Internet access for young people in schools and the
creation of ranking of districts with schools equipped with computers in the highest degree.
The use of Czekanowki’s method allowed the identification of groups of districts with simi-
lar level of the availability of the Internet access for young people in schools. In the con-
ducted analyses, the hypothesis whether the territorial location of researched units influ-
ences the availability of the Internet access will be verified. For this purpose the spatial
statistics will be used — Moran’s measures of local and global autocorrelation. The study
will be based on data from the Local Data Bank of Polish CSO (GUS) from 2012 and from
own survey study conducted in selected cities of Silesia Province. The Internet addiction
will be examined with the use of K. Young’s test — Internet Addiction Test (IAT). The cal-
culations will be made in R Cran and Microsoft Excel.

Keywords: behavioral addictions, Internet, young people, spatial statistics, Czekanowski’s
diagram, K. Young’s test.

Introduction

Addictive disorder is the term associated the most with the addiction to
psychoactive substances such as: alcohol, nicotine, medicines, drugs or so called
“designer drugs” which gain more and more popularity among teenagers every
day. The beginning of 21st century is called “the era of new addictions”. The
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term “behavioral addiction” or “action addiction” is classified as behavioral dis-
order of addictive nature which is not connected with taking psychoactive sub-
stances and its main aim is to perform specific actions in pathological way in or-
der to put the individual in a better mood, improve his lowered self — assessment
or gloomy state of mind [Jaraczewska, Adamczyk-Zientara, 2015, p. 53]. The
individual is not able to control this addictive behavior despite the fact that it can
disturb many spheres of his proper functioning. The main reasons of existence of
such addictions are the changes of civilization, fast pace of life and more and
more consumerist attitude towards life, stressful life conditions and accompany-
ing negative emotions. The modern individual seeks fast pleasure, immediate
gratification and he encounters difficulty in controlling his own impulses [Ogin-
ska-Bulik, 2010]. The behavioral addictions are among others: spending time on
the Internet (so called: webaholism), gaming, participation in games of chance
(pathological gambling), workaholism, shopping addiction, sex addiction, obses-
sive and compulsive eating or exercising [ Woronowicz, 2012].

According to the specialist literature and research conducted in Poland and
all over the world, it is widely known that last years are significant in the in-
crease of troublesome behaviors among children and teenagers. For some behav-
iors (e.g. aggression, violence, crime, drug addiction or alcoholism) there are
available reliable methods of measuring them and effective and practical solu-
tions (so called good practices). But when it comes to new troublesome behav-
iors among children and teenagers (e.g. computer games or Internet addiction,
troublesome use of social media — social webs and mobile phones, gambling,
lobbying, cyberbullying, using drastic diets, juvenile prostitution and the phe-
nomenon of sponsorship) there are not enough ready-to-use research tools which
could help in fast identification of children and teenagers afflicted with these
problems [Jarczynska, 2014, p. 8-9].

In the further examination the troublesome behaviors among children and teen-
agers connected with the use of computer and spending time on the Internet for many
hours will be described and the quantitative methods used to research the availability
of the Internet access for young people in Silesian schools will be presented.

Along with the occurrence of the Internet (at the end of 60s, 20th century)
and the development of computerization it is possible to observe (especially
among young people) that traditional communication means such as: television,
radio, press or books are superseded by so called new media i.e. the Internet or
mobile phones. The Internet is the modern tool used for the entertainment and
interesting way of spending leisure time for modern young people, it facilitates
life in many of its aspects but uncontrolled use of this medium may result in se-
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vere disturbances in the areas of mental and social functioning. The computer
and the Internet access may addict on the same level with alcohol or other stimu-
lants. The Internet is also a very valuable source of knowledge for young people,
on condition that the contents to which teenagers have access are controlled.

1. The use of taxonomic methods in the research of the availability
of Internet access for young people in schools

Hellwig’s measure of development and Czekanowski’s diagram

In the research of the availability of Internet access for Silesian young people
in schools the division of researched area for the districts was adopted. Silesia prov-
ince with the territory of 12 333 km” constitutes 3.9% of the state territory. In ad-
ministrative division according to the Nomenclature of Territorial Units for Statisti-
cal Purposes (NTS4) 17 districts and 19 cities with district status (municipal
districts) are distinguished and presented in Figure 1 [www 1; www 2].

The level of availability of the Internet access among young people in schools
of Silesian districts was characterized with the use of variables defining its various
aspects (variables in division into stimulants and destimulants are presented in
Table 1). On the basis of chosen variables the availability of the Internet access was
characterized with the use of Hellwig’s synthetic taxonomic measure of develop-
ment (the description of the measure: Zelia$ (ed.) [2000]; Zelias (ed.) [1989]; Mto-
dak [2006]; Warzecha [2009]). Hellwig’s measure allows the arrangement of the
tested units (districts) according to the researched phenomenon.
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Fig. 1. Silesia Province with the division for districts in 2012

Source: [www 2].
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Destimulants were converted into stimulants, subsequently all of the vari-
ables were normalized (due to the fact that our diagnostic variables are in differ-
ent measure units they cannot be aggregated directly) according to formula (1)
with the use of Perkal’s Method:

xij - Xj
—_— 1
S() (1)

where: X; is the mean value of ; variable; S(x;) is the standard deviation of x; variable.

Zij =

Subsequently, the Hellwig’s taxonomic measure of development (z;) was
calculated, i.e. the synthetic measure of development which takes the values
within the range [0,1]. The higher value of this indicator the more favorable po-
sition of the object. In extreme cases, the values from outside the mentioned
scope may appear which is a signal that the level of development of a given unit
is drastically different from other units.

Table 1. Variables characterizing the level of Internet access for young people in schools

Coeficient
. . e Nature of variation CV
Variable and its description of variable [in %]
2012

Xi - l’lL.lmbte of students per 1 comput.er with Internet access Destimulant 242
which is assigned for use by students in upper secondary schools
X, - ngmber‘ of students per 1 comput‘er with Internet access Destimulant 20,5
which is assigned for use by students in secondary schools
X3 - nl}mber' of students per 1 comput.er w%th Internet access Destimulant 222
which is assigned for use by students in primary schools
X4—sh f hool i ith .

4~ share of upper secondary schoo s‘equlpped wit] Stimulant 19.6
the computers with Internet access assigned for use by students
X:? — share of secondar}{ schools equipped with the computers Stimulant 109
with Internet access assigned for use by students

Source: Own elaboration and calculations on the basis of data from the Local Data Bank of Polish CSO (GUS)
[accessible at www 3].

Hellwig’s taxonomic measure of development was calculated according to
the formula (2):

z=1-— @

where: dj is the distance of i-object from the model object. The value of dj is in-
dicated with the formula (3):

m m 2

1 1 1
dO = Ede‘FZ' EZ dio_azdio (3)
i=1

i=1 i=1
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On the basis of the data presented in Table 2 and Figure 2 it is visible that in
Silesian districts ranking as regards the availability of the Internet access for
young people in schools in 2012 leading positions were held by districts: czgsto-
chowski, gliwicki and m. Piekary Slaskie and closing positions were held by m.
Jastrzebie-Zdrdj, m. Sosnowiec and m. Ruda Slaska.

Table 2. The values of Hellwig’s synthetic measure for districts in Silesia Province in 2012

District Zi Rank District Zi Rank
czgstochowski 0.728 1 bierunsko-lgdzinski 0.338 19
gliwicki 0.616 2 m. Siemianowice SI. 0.333 20
m. Piekary Slaskie 0.594 3 bielski 0.331 21
bedzinski 0.528 4 zawiercianski 0.301 22
pszczynski 0.516 5 rybnicki 0.296 23
m. Dabrowa Goérnicza 0.484 6 m. Katowice 0.290 24
m. Bielsko-Biala 0.467 7 zywiecki 0.279 25
myszkowski 0.466 8 m. Swigtochtowice 0.274 26
m. Tychy 0.451 9 wodzistawski 0.267 27
m. Rybnik 0.444 10 raciborski 0.255 28
tarnogorski 0.442 11 m. Czgstochowa 0.228 29
m. Chorzéw 0.434 12 m. Bytom 0.219 30
ktobucki 0.424 13 m. Mystowice 0.215 31
m. Gliwice 0.414 14 m. Jaworzno 0.187 32
lubliniecki 0.405 15 m. Zabrze 0.096 33
m. Zory 0.378 16 m. Ruda Slaska 0.002 34
mikotowski 0.356 17 m .Sosnowiec -0.023 35
cieszynski 0.348 18 m. Jastrzgbie-Zdroj -0.084 36

Source: Own elaboration.
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Fig. 2. The distance of researched districts from model according to Hellwig’s method in 2012

Source: Own elaboration.
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Czekanowski’s method belongs to the group of multidimensional analysis
methods (the oldest taxonomic method published in 1909 by Czekanowski) and
its graphic demonstration is Czekanowski’s diagram. The procedure of this
method was described in Heffner, Gibas [2007, p. 55]. Czekanowski’s method
allows the identification of the groups of districts with the similar level of the
availability of the Internet access among students in schools. If the groups of dis-
tricts partially correspond to each other, the division is made on the basis of the
shortest Euclidean distance of inconclusively defined district and other districts
from possible groups of its affiliation.

The method of arithmetic means was used in order to establish which of the
tested characteristics possessed the decisive influence on the division of similar
groups of districts made with Czekanowski’s method.

The above mentioned method is based on the calculations of the arithmetic
means from the primary data: for all of the X; variables and all of the districts
(general mean), and subsequently the districts and X; variables taken into con-
sideration in particular groups of similar districts (group means). Next step is the
calculation of quotient of group means and general means for every variable. If
given |quotient| > 1 it proves that the particular variable (characteristic) is domi-
nant in considered group and if |quotient| < 1 it informs about the lack of particu-
lar characteristic in this cluster [Heftner, 2007, p. 73].

In Table 3, for every group of district clusters which are similar as regards
the availability of the Internet access among young people in schools, the quo-
tient values which exceeded 1 were written in bold face, whereas the value of the
characteristic which influences the particular group in the highest degree was
additionally located on the darker background.

On the basis of Czekanowski’s ordered diagram (Figure 3) it is possible to
identify 5 groups of districts with similar level of the availability of the Internet
access among young people in schools.

1. Group of districts: bielski, m. Gliwice, m. Rybnik, pszczynski, m. Bielsko-
-Biata, m. Dabrowa-Gornicza, bedzinski, m. Chorzow, cieszynski.

Group of districts: m. Mystowice, m. Bytom, wodzistawski, m. Czgstochowa.
Group of districts: zywiecki, zawiercianski, ktobucki.

Group of districts: lubliniecki, m. Tychy, tarnogorski.

Group of districts: mikotowski, m. Katowice, m. Jaworzno, m. Zory, m. Sie-
mianowice Slaskie.

The remaining districts (raciborski, bierunsko-ledzinski, m. Swigtochtowi-
ce, gliwicki, czestochowski, myszkowski, m. Piekary, rybnicki, m. Zabrze,
m. Jastrzgbie-Zdr6j, m. Ruda Slaska, m. Sosnowiec) do not show sufficiently
close similarity with other districts.

CIENEVS



The Use of Quantitative Methods ... 127
Hame: 12315[5?9EW“|2I3|ll|5|5I?IBWH)‘.’?IZ}NEKW}GHN?‘123'13!51
1 [ tahla e(8/+ 0@ * @ * -
T |- mbhce O oo N Qe .
5 |F mAgbes slofei@ele oo .
[ |P- pezcaydisk *ole 8+ + 8 000 s
5 |F mBwtio . Y ) .
E | mbdrowe | @) O e .
HEEEDN0 0 -1
B[P mihezton Y 0 Tel-
7 P cear Y +|ole e
T |F miom poooa0 0oo 0D
17 | mByeom ole 0 ®+
“lele T
. - . Jele
LIl el |e .
nnngn . .
L] alw|-|el-e LIDRE
ss/0l0 |- |0
LI ] LIEILIE -
@s s s 0@ ol lale
@ | [e|e|® ) . p
L] o @ oo @ - LINE]
@ -|-|e]-]|-|e]- - ® - |
® |- |ee|ene oEg =Tl |~
T 1T -1 [-[e|* . IHORD
| |ela|e]® oo+ @0 |
ke [
D . o e ol IE
= . o@ed
oy L] . .-
P . .| o[®)e
32 P, ek ry
BEZZE00 . . 0 ooop oog
5| misbeg . 0
& | mAuda S wla| e lo]-
% [P mSoumnom [o]
E 01909 @ 1,909 - 2492 EI 2.492-115 D 215443 El 3= 4,043

Fig. 3. Czekanowski’s ordered diagram for x;-Xs variables, 2012

Source: Own elaboration.

On the basis of the data presented in Table 3 in 2012 in group I which con-
sists of cities with district status, namely: m. Gliwice, m. Rybnik, m. Bielsko-
-Biata, m. Dabrowa-Gornicza, m. Chorzéw and districts such as: bielski,
pszczynski, bedzinski, cieszynski, a percentage share of upper secondary schools
equipped with the computers with Internet access assigned for use by students
(x4 variable) and a percentage share of secondary schools equipped with the
computers with Internet access assigned for use by students (xs variable) were
both on the slightly higher level than the mean level in Silesia Province.

Table 3. The comparison of group means with general means, x;-xs variables, 2012

Quotient of means for variables:
Group number
X1 X2 X3 X4 X5
1 0.93 0.97 0.95 1.04 1.01
2 1.21 1.12 1.09 0.87 1.07
3 1.10 0.92 0.71 0.94 0.89
4 0.95 0.83 0.86 0.84 1.11
5 0.90 1.01 1.30 0.96 1.00

Source: Own calculations on the basis of data from the Local Data Bank of Polish CSO (GUS).
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In 2012, in group II which consists of cities with district status, namely:
m. Mystowice, m. Bytom, m. Czgstochowa and the wodzistawski district, x;, X, X3
variables obtained higher level than the mean level in Silesia Province. And they
are respectively: x; variable (students per 1 computer with Internet access which
is assigned for use by students in upper secondary schools — 21% higher than the
mean level of the whole province), X, variable (students per 1 computer with
Internet access which is assigned for use by students in secondary schools —
12% higher than the mean level of the whole province) and x; variable (students
per 1 computer with Internet access which is assigned for use by students in
primary schools — 9% higher than the mean level of the whole province).
It proves the unfavorable situation for this group of districts compared with other
identified groups because all of the variables with the higher level than the mean
level of the whole province were destimulants. Only the x5 variable, namely per-
centage share of secondary schools equipped with the computers with Internet
access assigned for use by students, could be found above the mean level of the
province (exactly 7% higher than the mean level of the province) and it proved
the favorable situation in this group of districts. The high level of variables with
the negative influence on the availability of the Internet access among young
people may suggest that group II is one of the “worst”.

In group III, consisting only of districts such as: zywiecki, zawiercianski,
ktobucki, there was the smallest number of students per 1 computer with Internet
access which is assigned for use by students in primary schools (29% below the
mean level in the province) which proves the favorable situation of this group of
districts but at the same time it proves unfavorable situation as regards the sig-
nificance of xs variable (11% below the mean level of the province). Therefore,
those districts possessed the smallest percentage share of secondary schools
equipped with computers with the Internet access assigned to use by students.

Group IV, consisting of the city with district status, namely m. Tychy and
the districts such as: tarnogorski and lubliniecki turned out to have the best posi-
tion comparing to other researched groups of districts. In this group, x;x;3 vari-
ables could be found significantly below the mean level of the province which
means that there was the smallest number of students per 1 computer with the
Internet access assigned to use by students in upper secondary schools, secon-
dary schools and primary schools and xs variable (percentage share of secondary
schools equipped with the computers with Internet access assigned for use by
students) could be found significantly above the mean level of the province.

In group V, consisting of the cities with district status such as: m. Katowice,
m. Jaworzno, m. Zory, m. Siemianowice Slaskie and mikotowski district, there was
the highest number of students per 1 computer with the Internet access assigned to
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use by students in primary schools — significantly above the mean level of province
(exactly 30% above the mean level of province), whereas the smallest number of
students per 1 computer with the Internet access assigned to use by students in up-
per secondary schools — 10% below the mean level in the province.

2. The use of spatial statistics in the research of the availability
of Internet access for young people in schools

Spatial statistics: global and local measures

In the further part of this study the hypothesis whether the territorial loca-
tion of researched units influences the availability of the Internet access will be
verified. For this purpose the spatial statistics will be used — Moran’s measures
of local and global autocorrelation. The calculations will be made in R Cran and
Microsoft Excel.

Spatial statistics are one of the ways of testing the existence of the spatial
autocorrelation, whereas the spatial autocorrelation indicates that nearby geo-
graphical observations are more similar to each other than distant observations
[Kopczewska, 2011, p. 69]. If positive autocorrelation occurs in certain area, this
means that there is a spatial cluster with high or low values of observed vari-
ables. It indicates that areas with high values of a given variable are clustered
with other high value areas, and the areas with low values of a variable are clus-
tered with other low value areas. In case of negative autocorrelation, the high
value areas are neighboring to low value areas and vice versa, creating the alter-
nating areas with dissimilar values of a variable (so called checkerboard). The
lack of spatial autocorrelation indicates spatial randomness, which means that
the high and low values of observed variable are distributed independently
[cf. Suchecki, 2010, p. 103].

The measures of global autocorrelation (the Moran’s [ statistics — the single
number indicator of autocorrelation or the general similarity of districts) and lo-
cal autocorrelation (local Moran’s /; statistics — the statistics calculated for every
area and answering the question whether the given area is similar/dissimilar to
the neighboring areas) were taken into consideration in this research
[cf. Kopczewska, 2011, p. 69].

The global Moran’s [ statistics is used to test the existence of global spatial
autocorrelation and it is defined in formula 4:
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where: x;, x; are the values of variable in spatial unit i, j; x is the mean value of
variable for all of the spatial units; » is the total number of spatial units that are
included in the study; w; is an element of spatial weights matrix.

The basic element of spatial analysis is determining the structure of neigh-
borhood with the use of spatial weights. The spatial weights matrix can be de-
fined by two categories of neighbors: contiguity-based neighbors and distance-

1 “

-based neighbors. In the research, it is assumed that mutual interactions between
districts occur if they have common borders. Therefore, the binary matrix is cre-
ated (taking the value of 1 if the districts are adjacent or taking the value of 0 if
the districts are not neighboring). Next, the matrix created in such a manner have
to be row-standardized, that allows the comparison of results of various areas
that have been analyzed.

If the values of Moran’s [ statistics are positive and significant, they indi-
cate the existence of positive spatial autocorrelation, i.e. the similarity between
the analyzed objects in defined distance d. The negative values of Moran’s / sta-
tistics indicate the negative autocorrelation and they refer to so called hot spots,
namely the spots with markedly favored values (high or low). The values of sta-
tistics which equal 0 indicate the lack of spatial autocorrelation.

The graphic presentation of the Global Moran’s / statistics is the scatter plot
(Moran scatter plot), which shows local spatial associations (clusters), outliers
and spatial instabilities [Anselin, 1995, p. 93-115]. The graph presents a stan-
dardized variable (here Hellwig’s measure of development) in the x-axis versus
the spatial lag of that standardized variable in the y-axis.

The graph divides into quarters in relation to point (0,0). The points situated in
the bottom left quarter (LL) indicate the positive spatial autocorrelation and the low
values of variable. The points situated in the top right quarter (HH) indicate the posi-
tive spatial autocorrelation and the high values of variable. The points situated in the
top left quarter (HL) indicate the negative spatial autocorrelation and the high values
of variable whereas the points situated in the bottom right quarter (LH) indicate the
negative spatial autocorrelation and the low values of variable.

In the described Moran scatter plot the direction coefficient of linear regression
is the Global Moran’s / statistics (and it is interpreted as the intensity of the associa-
tion between the degree of access to the Internet by young people in schools and
geographical location of districts — therefore, it informs what percentage of the
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tested phenomenon occurs in particular area — district and results from the values of
this phenomenon in neighboring districts) [cf. Kopczewska, 2011, p. 72-75].

The local Moran /; statistics allows the identification of spatial accumula-
tion and measures whether the given spatial unit — district is surrounded by
neighboring units with similar or dissimilar values of the tested variable in rela-
tion to random distribution of these values in space and it is determined by for-
mula 5 [Kopczewska, 2011, p. 90]:

(r, -3 w (x, - )
J. = i=1 g,'_ (5)

l Zn (xi_x)z

i=1 n

where: w;; are the elements of first order row — standardized spatial weights matrix W,
the other elements of the formula are defined as in the Global Moran’s / statistics.

If the standardized Local Moran /; statistics takes significantly negative val-
ues, it indicates that the object i is surrounded by the spatial units — districts with
significantly dissimilar values of the tested variable, which should be interpreted
as the negative autocorrelation. When the /; statistics takes the significantly posi-
tive values, it indicates that the object i is surrounded by the similar neighboring
spatial units — districts and we deal with the positive autocorrelation and cluster-
ing of the spatial units.

The Figure 4 below is the graphic presentation of Global Moran’s [ statis-
tics — the scatter plot which shows local spatial associations and non-
standardized observations.

Global Moran’s / statistics scatter plot The graph of Local Moran’s significant statistics, 2012
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Fig. 4. The graphs of Global Moran’s [ statistics and Local Moran’s significant statistics
in 2012

Source: Own elaboration.
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The conducted study presented protruding observations, non-standardized,
i.e. the districts which protrude significantly from other districts (so-called hot
spots). In 2012, protruding districts were as follows: m. Sosnowiec, m. Jastrzg-
bie-Zdréj, m. Ruda Slaska, m. Czestochowa, zawiercianski, czestochowski.

The calculated value of Global Moran’s / statistics 0.085 (p-value = 0.189 >
0.05) indicates that there was no statistically significant similarity between prov-
inces as regards the availability of the Internet access among students in schools
of Silesia Province on the level of districts.

The last stage of the research was calculation of the Local Moran’s /; statis-
tics and in Table 4 statistics which were statistically significant were written in
boldface (with the level of significance 0.05). For the majority of districts the
Local Moran’s /; statistics was statistically insignificant (0.05 < p-value < 0.95).
The p-value which is less than 0.05 indicates that the significant positive spatial
autocorrelation occurs, while the values higher than 0.95 indicate the existence
of significant negative local autocorrelation.

Table 4. Local Moran’s /; statistics of Hellwig’s measure of development in 2012

District I; p-value District I; p-value
czgstochowski 0.498 0.085 bierunsko-ledzinski 0.022 0.421
gliwicki -0.343 0.811 m. Siemianowice S1. -0.913 0.523
m. Piekary Slaskie 0.211 0.321 bielski -0.055 0.520
bedzinski 0.164 0.211 zawiercianski -0.131 0.576
pszczynski -0.281 0.745 rybnicki -0.014 0.458
m. Dabrowa Goérnicza -0.285 0.674 m. Katowice 0.144 0.221
m. Bielsko-Biata -0.088 0.524 zywiecki -0.062 0.517
myszkowski 0.855 0.031 m. Swigtochlowice 0.524 0.124
m. Tychy 0.062 0.417 wodzistawski 0.225 0.354
m. Rybnik 0.142 0.321 raciborski -0.122 0.544
tarnogorski 0.186 0.245 m. Czgstochowa -0.855 0.881
m. Chorzow -0.422 0.832 m. Bytom -0.133 0.595
ktobucki 0.378 0.216 m. Mystowice 0.741 0.056
m. Gliwice 0.088 0.425 m. Jaworzno 1.025 0.033
lubliniecki 0.322 0.211 m. Zabrze 0.081 0.355
m. Zory -0.035 0.455 m. Ruda Slaska 0.298 0.166
mikotowski -0.011 0.485 m. Sosnowiec 0.105 0.375
cieszynski -0.009 0.470 m. Jastrzgbie-Zdroj -0.388 0.814

From the data presented in Figure 4 and Table 4 it follows that in 2012 the
Local Moran’s /; statistics was significant and higher than 0 only for districts such
as: myszkowski (0.855 p-value 0.031) and m. Jaworzno (1.025 p-value 0.033)
which indicates that those districts are surrounded by districts with significantly
similar values of the tested variable. Those districts are so called clusters.
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3. The equipment of young people with modern means
of communication — the Internet addiction risk

According to the Local Data Bank of Polish CSO (GUS) research [www 4]
in 2014 74.8% of researched households in Poland possessed the Internet access
in home, with the reservation that the Internet access is more popular in house-
holds with children than in households without children. The use of the informa-
tion and telecommunications technology is on the higher level in the younger
groups submitted to the research and it equals 94% of researched households
with the Internet access and with the children as the members of those house-
holds. It seems that young people are very particular population from the per-
spective of use of the information and telecommunications technology in every-
day life. Local Data Bank of Polish CSO (GUS) research indicates that almost
the half of the researched 12-15 year olds accessed the Internet outside their
homes with the use of mobile phone or smartphone. The laptop computer was
used to access the Internet outside the house by almost 1/3 of researched young
people in age 12-15. The share of the people using the mobile tools to access the
Internet outside the house was higher in case of 12-15 year olds than in 16-74
year olds. In case of the mobile phones it was 18.9% higher and in case of the
laptop computers it was 9.1% higher. Smartphones were used by young people
mostly to listen to the music, to connect to social media and to play the games
where the share of 12-15 year olds using smartphones equals respectively to
26.8%, 26.3% and 23,5%. In the researched group, there is visible a dispropor-
tion as regards the sex in case of the use of the smartphone to play the games,
watch films and listen to the music (the percentage was higher in boys than in
girls respectively: 9.2%, 6.5% and 5.1%).

The main aim of the conducted author’s own research was the investigation
of the level of the equipment of Silesian young people between 13 and 29 years
old with modern means of communication with the access to the Internet and the
research with the use of K. Young’s screen tests — Internet Addiction Test (IAT)
to establish what percentage of Silesian young people is at the Internet addiction
risk and is addicted to the Web. The research was conducted with the use of self-
-administered survey on the purposefully chosen quota sample of young people
in several cities of Silesia Province (Katowice, Myslowice, Zabrze, Jaworzno,
Sosnowiec) between December 2013 and May 2014. The surveyed young people
attended to secondary schools, upper secondary schools and universities. The
sample (after rejecting the surveys that were filled in incorrectly) encompassed
1037 people between 13 and 29 years old (including 319 university students, 470
upper secondary school students and 248 secondary school students).
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The described results are the part of the research which is available among
other author’s studies [Warzecha, 2014a; 2014b; 2015a; 2015b; 2015¢; 2015d].

The IAT test used in the research is one of the most popular tests among
screen tests employed to research the Internet addiction. Its high psychometric
features are validated (the coefficient of the test validation — Cronbach’s alpha is
high and it equals 0.89). The full description of the test can be found in studies
Young [1998]; Warzecha [2014a].

As it is shown in Figure 5, the surveyed students are quite well equipped
with modern means of communication but the group with the best equipment is
upper secondary school students. The desktop computer is available to about
80% of university students and upper secondary school students and about 37%
of surveyed secondary school students. Less than 90% of surveyed university
students, 80% of upper secondary school students and 43% of secondary school
students owns a laptop computer. About 77% of upper secondary school stu-
dents, 70% of university students and about 32% of secondary school students
owns a mobile phone. Smartphone was in possession of about 71% of university
students, over 61% of upper secondary students and about 38% secondary
school students, and the more and more popular among young people tablet was
the property of every third upper secondary school student and of every fourth
secondary school student and university student.
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Fig. 5. The equipment of Silesian young people in modern means of communication
according to school type (results in percentage)

Source: Elaboration on the basis of own research.
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The results of Kimberly Young’s test — Internet Addiction test (IAT) of the
researched group of students between 13 and 29 years old are presented in Table 5
in general and with the division for the sex.

Table 5. The number and the percentage of students at risk and with no risk of the Internet
addiction, in general, according to school type and with the division for the sex'

No risk group Group at risk* Total
Type of school
N, % N, % N=N;+N,

Young people in general 591 57.0 446 43.0 1037
Women 363 60.5 237 39.5 600
Men 228 52.2 209 47.8 437
University students 179 56.1 140 43.9 319
Secondary school students 148 59.7 100 40.3 248
Upper secondary school students 264 56.2 206 43.8 470

* The people who were addicted to the Internet constituted insignificant percentage of the surveyed people
(it was 2.8% in secondary schools: 6 women and 1 man, 2.8% in upper secondary schools: 8 women and
5 men, 2.5% in university students: 5 woman and 3 man) therefore they were classified in the further re-
search and analyses as the people at risk of the Internet addiction.

Source: Elaboration based on own research, partial results available in studies of Warzecha [2014a].

On the basis of the general results obtained by Silesian young people in IAT
scale (Table 5) 28 people (2.7%"), from the 1037 people of researched students,
fulfilled — defined by Young — criteria of the Internet addiction, 446 people
(43%) fulfilled the criteria of being at risk with the addiction to the Web and 591
people (57%) were not at risk of the Internet addiction. As it is visible in au-
thor’s previous research (data presented in Table 5), the highest number of peo-
ple at risk with the Internet addiction could be found among university students
(43.9% of people at risk of the Internet addiction and addicted to the Internet are
the university students), then there are upper secondary school students (43.8%
of people at risk of the Internet addiction and addicted to the Internet are the up-
per secondary school students) and at the end there are the secondary school stu-
dents (40.3% of people at risk of the Internet addiction and addicted to the Inter-
net are the secondary school students).

In the research of the Internet addiction with the use of Young’s IAT test various criteria of who
is qualified as a person pathologically using the Internet (addicted to the Internet) are assumed.
In the research, the division of K. Young was employed and described in the instruction to the
test realization [Young, 1998, p. 237-244].

The similar research results with the use of Young’s IAT test — 2.8% of surveyed people ful-
filled the criteria of the Internet addiction, and 39.5% of surveyed people fulfilled the criteria
of being at the risk of the Internet addiction. Data on the basis of Pawtowska, Potembska [2011,
p- 439-442].
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The general results of the test in IAT scale, obtained by the Silesian young
people with the division for sex, indicate that more men than women are at risk
of the Internet addiction (about the half of surveyed men (47.8%) was at risk of
the Internet addiction and addicted to the Internet, in comparison to 39.5%
of women who were at risk of the Internet addiction and addicted to the Web).

Conclusions

The computer with the Internet access, and in particular more and more
popular laptop computer and mobile phone or smartphone are nowadays the
most popular modern means of communication of contemporary young people.
The Internet, as an informational medium, helps young people in obtaining and
broadening the knowledge but at the same time, if inappropriately used, may
lead to addiction. That is why, the constant monitoring of young people’s Inter-
net activity by their parents is so important.

The quantitative methods shown in this study are very useful tools to re-
search the availability of the Internet access among young people in schools
(Hellwig’s method, Czekanowski’s diagram, methods of spatial statistics). Ac-
cording to the available subject literature the spatial methods are used more fre-
quently in the analyses of economic and demographic processes [Zeug-Zebro et al.,
2014; Wolny-Dominiak, Zeug-Zebro, 2012, Warzecha, Wéjcik, 2015e¢].

Hellwig’s taxonomic measure of development, which was used in the re-
search, allowed the arrangement of Silesia Province districts as regards the avail-
ability of the Internet access among young people in schools and the creation of
a ranking of districts with schools equipped with computers in the highest degree.
With the use of Czekanowski’s method group of districts with similar level of the
availability of the Internet access among students in schools was identified.

On the basis of the current and the previous author’s research [Warzecha,
Wojcik, 2015¢] it is possible to ascertain that over a span of 10 years (analyzed
years 2003, 2008, 2012) there is a significant change in the availability of the Inter-
net access among young people in schools in Silesia Province. The worst condi-
tions are invariably in Sosnowiec, Ruda Slaska, Jaworzno and Zabrze. The best
conditions are in czgstochowski and gliwicki districts and in Piekary Slaskie.

When it comes to the estimation of the equipment of Silesian young people
with the modern means of communication it is clearly visible that upper secon-
dary school students possess the best equipment, further on university students
and at the end secondary school students.
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The results of K. Young’s screen tests indicate that being at risk of the
Internet addiction and being addicted to the Internet is the characteristic seen
more often at men’s group that in women’s group. Moreover, the highest number
of university students and upper secondary school students fulfilled the criteria
of being at risk and being addicted to the Web.

References

Anselin L. (1995), Local Indicators of Spatial Association-LISA, “Geographical Analysis” 27.

Heffner K., Gibas P. (2007), Analiza ekonomiczno-przestrzenna, Akademia Ekonomiczna,
Katowice.

Jaraczewska J.M., Adamczyk-Zientara M. (2015), Dialog motywujqcy. Praca z osobami uza-
leznionymi behawioralnie, ENETEIA Wydawnictwo Psychologii i Kultury, Warszawa.

Jarczynska J. (red.) (2014), Uzaleznienia behawioralne i zachowania problemowe mio-
dziezy. Teoria. Diagnoza. Profilaktyka. Terapia, Wydawnictwo Uniwersytetu Kazi-
mierza Wielkiego, Bydgoszcz.

Kopczewska K. (2011), Ekonometria i statystyka przestrzenna z wykorzystaniem pro-
gramu R Cran, CeDeWu, Warszawa.

Mtodak A. (2006), Analiza taksonomiczna w statystyce regionalnej, Difin, Warszawa.

Oginska-Bulik N. (2010), Uzaleznienie od czynnosci. Mit czy rzeczywistos¢? Difin,
Warszawa.

Pawltowska B., Potembska E. (2011), Objawy zagrozenia uzaleznieniem i uzaleznienia
od Internetu mierzonego Kwestionariuszem do Badania Uzaleznienia od Internetu,
autorstwa Pawlowskiej i Potembskiej u miodziezy polskiej w wieku od 13 do 24 lat,
,»Current Problems Psychiatry”, 12(4).

Suchecki B. (red.) (2010), Ekonometria przestrzenna. Metody i modele analizy danych
przestrzennych, Wydawnictwo C.H. Beck, Warszawa.

Woronowicz B. (2012), Uzaleznienia behawioralne, ze szczegolnym uwzglednieniem
uzaleznienia od komputera i sieci, od pracy oraz od zakupow. Diagnozowanie i le-
czenie [in:] Wolni od uzaleznien behawioralnych, red. V. Skrzypulec-Plinta,
B. Woronowicz, B. Wojewddzka, M. Marsollek, Regionalny O$rodek Polityki
Spotecznej, Opole.

Warzecha K. (2009), Poziom Zycia ludnosci Polski i pozostatych krajow Unii Europej-
skiej — analiza taksonomiczna [in:] Gospodarka polska po 20 latach transformacji:
osiqgniecia, problemy i wyzwania, red. S. Pongsy-Kania, Instytut Wiedzy i Inno-
wacji, Warszawa.

Warzecha K. (2014a), Internet w Zyciu wspotczesnego studenta, cele i intensywnosc ko-
rzystania a zagrozenie uzaleznieniem [in:] Ekonomiczno-spoleczne i techniczne
wartosci w gospodarce opartej na wiedzy, red. J. Buko, Zeszyty Naukowe nr 809,
Ekonomiczne Problemy Ustug nr 113, tom II, Wydawnictwo Naukowe Uniwersy-
tetu Szczecinskiego, Szczecin.



138 Katarzyna Warzecha

Warzecha K. (2014b), Portale spolecznosciowe ucieczkq od samotnosci slgskiej mio-
dziezy szkot ponadgimnazjalnych [in:] Samotnosé: wybor czy koniecznoscé? red.
J. Zimny, KUL, Katedra Pedagogiki Katolickiej, Stalowa Wola.

Warzecha K. (2015a), Ryzykowne i niebezpieczne zachowania mlodziezy gimnazjalnej w Inter-
necie — a prawna ochrona nieletnich przed cyberprzemocq [in:] Praworzqdnosé: wezoraj,
dzis i jutro, red. J. Zimny, KUL, Katedra Pedagogiki Katolickiej, Stalowa Wola.

Warzecha K. (2015b), Telefon komorkowy w komunikacji i edukacji slgskich studentow
[in:] Cyfryzacja i wirtualizacja gospodarki, red. M. Plucinski, Zeszyty Naukowe
nr 852, Ekonomiczne Problemy Ustug nr 117, Wydawnictwo Naukowe Uniwersy-
tetu Szczecinskiego, Szczecin.

Warzecha K. (2015c¢), Gry komputerowe (nie)bezpiecznq formq rozrywki mlodziezy gim-
nazjalnej [in:] Wspolczesne zagrozenia: prawda czy fikcja? red. J. Zimny, KUL,
Wydziat Zamiejscowy Prawa i Nauk o Spoleczenstwie, Katedra Pedagogiki Kato-
lickiej, Stalowa Wola.

Warzecha K. (2015d), Adktywnos¢ wykazywana w sieci przez Slaskich studentow nieza-
grozonych i zagrozonych uzaleznieniem od Internetu — analiza statystyczna, Studia
Ekonomiczne. Zeszyty Naukowe Uniwersytetu Ekonomicznego w Katowicach,
nr 220, red. A. Barczak, K. Warzecha, Katowice.

Warzecha K., Wojcik A. (2015e), Analysis of the Availability of Internet Access for
Young People in Schools of Silesia Province Based on Spatial Statistics [in:] Pro-
ceedings of 33" International Conference Mathematical Methods in Economics,
eds. D. Martincik, J. Ircingova, P. JaneCek, University of West Bohemia, Plzen.

Wolny-Dominiak A., Zeug-Zebro K. (2012), Spatial Statistics in the Analysis of Country
Budget Incomes in Poland with the R CRAN [in:] Proceedings of 30th International
Conference Mathematical Methods in Economics, eds. J. Ramik, D. Stavarek, Sile-
sian University, School of Business Administration, Karvina.

Young K. (1998), Caught in the Net: How to Recognize the Signs of Internet Addiction —
and a Winning Strategy for Recovery, John Wiley & Sons, New York.

Zeliag A. (red.) (1989), Metody taksonomii numerycznej w modelowaniu zjawisk spo-
teczno-gospodarczych, PWN, Warszawa.

Zeliag A. (red.) (2000), Taksonomiczna analiza przestrzennego zroznicowania poziomu
zycia w Polsce w ujeciu dynamicznym, Akademia Ekonomiczna, Krakow.

Zeug-Zebro K. (2014), Analiza zjawiska starzenia sie ludnosci w ujeciu przestrzennym,
Studia Ekonomiczne Uniwersytetu Ekonomicznego nr 141, Katowice.

[www 1] Statistical Office in Katowice (Urzad Statystyczny w Katowicach), Information
about voivodship (Informacje o wojewodztwie), http://katowice.stat.gov.pl/dane-o-
wojewodztwie/wojewodztwo-1071/informacje-o-wojewodztwie (dostgp: 5.07.2015).

[www 2] https:/pl.wikipedia.org/wiki/wojewdztwo_slaskie administracja.png (dostep:
5.07.2015).

[www 3] https://stat.gov.pl.

[www 4] http://stat.gov.pl/obszary-tematyczne/nauka-i-technika-spoleczenstwo-
informacyjne/spoleczenstwo-informacyjne/spoleczenstwo-informacyjne-w-polsce-
wyniki-badan-statystycznych-z-1at-2010-2014 (dostep: 31.07.2015).



The Use of Quantitative Methods... 139

ZASTOSOWANIE METOD ILOSCIOWYCH W BADANIACH
WYBRANYCH UZALEZNIEN BEHAWIORALNYCH MLODZIEZY

Streszczenie: Celem artykutu jest pokazanie zastosowania metod iloSciowych w bada-
niach wybranych uzaleznien behawioralnych mlodziezy, a w szczegodlnosci w badaniu
patologicznego uzywania Internetu przez $laska mtodziez. W badaniach wykorzystano
taksonomiczna miarg rozwoju Z. Hellwiga, ktoéra pozwolita na uporzadkowanie powia-
tow wojewodztwa $laskiego pod wzgledem dostepnosci do Internetu mtodziezy w szko-
fach i stworzenie rankingu powiatow najlepiej wyposazonych szkol w komputery. Zasto-
sowanie metody Czekanowskiego pozwolito na wyodrgbnienie grup powiatow o podobnym
poziomie dostgpnosci do Internetu uczniow w szkotach. W prowadzonych analizach spraw-
dzono takze hipoteze, czy na dostgpnos$¢ do Internetu ma wplyw polozenie terytorialne
badanych jednostek (w tym celu wykorzystano statystyki przestrzenne: mierniki lokalnej
i globalnej autokorelacji Morana). W badaniach opierano si¢ na danych pochodzacych
z Banku Danych Lokalnych GUS z 2012 oraz z badan wtasnych (ankietowych) prze-
prowadzonych w wybranych miastach wojewo6dztwa $laskiego. Uzaleznienie od Interne-
tu zbadano za pomoca testu K. Young — Internet Adiction Test. Obliczenia przeprowa-
dzono z wykorzystaniem programu R Cran, pakietu Excel i SPSS.

Stowa kluczowe: uzaleznienia behawioralne, Internet, mtodziez, statystyki przestrzenne,
diagram Czekanowskiego, test K. Young.



