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Abstract 

The paper describes the results of a research study, which examined the degree of addiction in 18-year-old 
grammar school students in the Czech Republic to computer games. In the research the authors used a quantitative 
research approach based on the author’s own questionnaire to identify the degree of addictive behaviour in 
students in relation to computer games. The research sample consisted of 525 students in grade three of four-year 
grammar schools (or an equivalent grade of multi-year grammar schools) from 10 randomly selected schools. The 
author used a statistical analysis to identify the groups of 18-year-old students according to their addictive 
behaviour. In the research the following result processing methods were used: K-means cluster analysis, globalized 
cluster analysis, Student’s t-test and analysis of variance ANOVA; the analysis of nominal data was performed by 
means of the Chi-square test of independence. The research study suggested that 7.8 % of all grammar school 
students involved in the study showed addictive behaviour in relation to computer games. Their behaviour was 
affected by gender; male students showed a significantly higher degree of addictive behaviour compared with 
female students. An interesting finding is the effect of the school’s focus on addictive behaviour. In a Church 
grammar school the degree of addictive behaviour was significantly lower than in other types of schools. The 
results of the research study also suggested three basic groups of grammar school students according to their 
approach to computer games. In addition to other aspects, these groups showed a completely different degree of 
addiction. 
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1. Introduction

In today’s information-based society, the way of using digital technologies in everyday lives of its 

citizens is changing, and so is the role of these technologies in education. It is clear, however, that the 
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use of these technologies varies by specific groups of users, sometimes we even speak of a digital 

divide (digital gap) between generations (Van Dijk). Excessive use of digital technologies can lead to 

various forms of addiction (APA, 2013); therefore, especially in school-based education, these risks 

should be highlighted, identified and appropriate measures should be taken. During this stage of 

development, students are most threatened by addiction to mobile phones, social networks and 

computer games.  

A large proportion of especially young people cannot imagine their life without information and 

communication technologies. They feel that if they did not use the Internet and were not on-line all the 

time, they would be at risk of social exclusion (Zounek et al., 2016). Information and communication 

technologies also frequently represent a source of entertainment and education (Dostál, 2009; Stoffová, 

2016). From an early age, children play on the computer, tablet or mobile phone, and this innocent play 

may gradually change into a form of addiction (Kopecký, 2013). 

 

2. Problem statement - Computer Game Addiction 

 
In today’s information-based society, computer games are widely spread (Entertainment Software 

Association, 2015), but at the same time highly criticized – particularly in terms of possible addictions 

(Nešpor, 2011). Today, most children from about 3 to 4 years of age own at least one technical gaming 

gadget, for example a mobile phone, tablet or computer. According to a research study conducted in 

the Czech Republic (Basler, 2016) as many as 96.1 % of elementary school students sometimes play 

computer games, and therefore, it makes sense to address the risks associated with computer games and 

especially computer game addition. 

According to the APA (2013), clinical computer game addition means that an individual meets five 

or more of the following symptoms in the course of a single year: 

• Pre-occupation (thinking about previous or next playing computer games becomes a dominant 

activity in life). 

• Withdrawal symptoms when gaming is inaccessible (typical symptoms include irritation, 

anxiety, stress or sadness, but there are no physical addiction symptoms). 

• Tolerance; an individual requires an increased amount of time for playing. 

• Repeated unsuccessful effort to control or stop playing computer games. 

• Loss of previous interests and hobbies, free time is devoted to computer games. 

• Continued playing computer games despite knowing the related psychosocial problems. 

• Deceiving the surroundings (family, friends) about the extent of playing computer games. 

• Playing computer games is a means of escaping from problems or relieving negative moods 

(feelings of helplessness, guilt, anxiety or depression). 

• Risk or loss of close relationships, job, education or career opportunities as a result of playing 

computer games. 
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3. Research questions 

 
The basic research question formulated in the framework of the present research study asks about 

the degree of addictive behaviour in secondary (grammar) school students in relation to computer 

games. The next question focuses on whether there are typical groups of 18-year-old grammar school 

students by their attitude to computer games and by their degree of addictive behaviour.  

At this stage of research, the group of grammar school students was selected because in the Czech 

Republic grammar schools are attended by students, most of whom want to continue study at 

universities. Therefore, the authors assumed that grammar school students would show a lower degree 

of gaming and related addictive behaviour compared with students from other types of secondary 

schools. 

 

4. Purpose of the study 

 
The objective of the research study was to determine the degree of addictive behaviour in relation 

to playing computer games in Czech 18-year-old grammar school students. 

Another objective of the research was, based on an analysis of responses of grammar school 

students, to hypothetically divide these students into characteristic groups according to the degree of 

their addictive behaviour in relation to playing computer games. On the basis of theoretical knowledge, 

however, it was impossible to determine how many groups of students should be identified. 

Preliminary results of the research (Chráska jr, 2016) suggested two groups according to the students’ 

responses. Therefore, it was decided to determine the number of typical groups of students according to 

the Generalized Cluster Analysis, which can positively quantify the number of groups in the research 

sample. 

 

5. Research methods 

 
For the purposes of the research the authors used a yet non-standardized questionnaire (Chráska sr, 

2007), which was based on a questionnaire used in 2015 (Basler, 2016). For the purposes of an IGA 

project aimed at the issue of student addiction to computer games in a wider context, in 2016 new 

items were added to the questionnaire. The purpose of the questions was to determine detailed 

characteristics of the types of students according to their addition to computer games Apart from these 

characteristics, the questionnaire focused on the degree of addictive behaviour in relation to playing 

computer games by means of 11 statements. The degree of agreement with each statement was 

indicated by the students on a six point scale with coded answers: totally agree (value 6), agree (5), 

rather agree (4), rather disagree (3) disagree (2) completely disagree (1). Regarding the extent of the 

paper, Table 3 shows only selected questionnaire items (the questionnaire included a total of 34 items), 

which were further analysed by means of the Generalized Cluster Analysis. This analysis was 

performed using the STATISTICA 12 statistical package (StatSoft, 2013). 
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6. Description of the research sample 

 

The research study was carried out in 10 randomly selected grammar schools in the Czech Republic 

in the Olomouc Region, Pardubice Region, Moravian-Silesian Region and Zlín Region in May 2016. 

The overall research sample consisted of 525 students in grade three of four-year grammar schools (or 

an equivalent grade of multi-year grammar schools). The structure of the respondents is specified in 

Table 1. 

 

Table 1. Structure of the research sample 

Grammar school 
number 

Gender 
Female 

Gender  
Male 

Row  
(Totals) 

1 52 36 88 
2 45 28 73 
3 12 18 30 
4 19 10 29 
5 56 34 90 
6 14   6 20 
7 21 21 42 
8 48 21 69 
9 31 14 45 
10 24 15 39 
All Groups 322 203 525 

7. Findings 

 
7.1. Identification of addictive behaviour in students in relation to playing computer games 

Based on the students’ responses to twelve questionnaire items (Q5, Q10, Q11, Q12, Q13, Q15, 

Q16, Q17, Q18, Q19, Q20, Q21 – see Tab. 3), which represent the criteria for addictive behaviour 

defined particularly according to the APA (2013), the score of addictive behaviour in relation to 

playing computer games was calculated for each student. The maximum achievable point score was 71. 

For the purposes of the present research, any score exceeding a half of the maximum number points 

was considered addictive behaviour. Achievement of more than 35 points by a student suggested signs 

of addictive behaviour. The total number of students who achieved more than 35 points was 41 – see 

Fig. 1; this represents 7.8 % of the total number (n=525) of grammar school students. At the same time, 

computer games were played by 83.43 % of all students (438). 
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Addiction Score Histogram
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Fig. 1. Degree of addictive behaviour in grammar school students 

 

 

Box & Whisker Plot: Addiction score
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Fig. 2. Degree of addictive behaviour (addiction score) in the group of men and women 
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Grammar school number; LS Means
Current effect: F(9, 515)=2.0976, p=0.02819

Effective hypothesis decomposition
Vertical bars denote 0.95 confidence intervals
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Fig. 3. Degree of addictive behaviour (addiction score) by schools 

 
The authors were also interested whether the students’ addictive behaviour in relation to playing 

computer games varied by gender and schools. A comparison – see Figures 2 and 3 – was performed 

using a t-test and an analysis of variance. It was observed that male students showed a statistically 

significantly higher (26.66) degree of addictive behaviour compared with female students (17.01). The 

students’ addictive behaviour in relation to playing computer games also significantly varied by 

schools. In the case of school 8, which was a Church school, the degree of addictive behaviour was the 

lowest, which is probably associated with the value preferences of the students. 

 
7.2. Identification of typical groups of students according to their attitude to computer games 

The authors performed a Generalized Cluster Analysis of the students’ responses for continuous and 

nominal variables. In the first step of the STATISTICA 12 programme using the “Validation” 

procedure in the Generalized Cluster Analysis the authors determined the probable number of clusters, 

which was the anticipated 3 clusters – see table 2.  
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Table 2. Determination of the probable number of clusters 
 Summary for k-means clustering (DATA ICEEPSY) 

Number of clusters: 3 
Total number of training cases: 394 

Algorithm k-Means 
Distance method Euclidean distances 
Initial centres Maximize initial distance 
MD casewise deletion Yes 
Cross-validation 10 folds 
Testing sample 0 
Training cases 394 
Training error 1.662612 
Number of clusters 3 

 

The results the Generalized Cluster Analysis are presented in Table 3 and Figures 4 and 5. The 

average degree of agreement with the statements, average daily time spent playing computer games 

and the start age of playing computer games are reported in a non-standardized extent.  

Table 3 shows that the students can be divided by their responses into three typical groups. Those 

characteristics that statistically differ between the two groups are then used to determine individual 

typical features in groups 1, 2 and 3. 

The results of the research study suggested three groups (clusters) of 18-year-old grammar school 

students according to their approach to computer games. These groups also showed a completely 

different degree of computer game addition. 

Cluster 1 includes students who often play PC games including on-line games, their parents often 

set limits for playing computer games, and as a result of playing they stay up late (but only once a 

month). They often play computer games at school during lessons (e.g. using a mobile phone), and 

sometimes on Facebook. The group is slightly dominated by female students. The students play PC 

games for 81 minutes on average, in their free time they do sports. The students in this group show a 

lower addictive behaviour score (average score 23) and comprise about 25 % of all students. 

 
 
     Table 3. Results of the Generalized Cluster Analysis of students’ responses to selected questions for the 

monitored nominal and continuous variables 

Questionnaire item Cluster 1 Cluster 2 Cluster 3 p 

Prevailing number of answers to the following 
questions: 

    

Q1: Do you play computer games? Yes Yes Yes <0.01 
Q2: Do you play on-line computer games? Yes No Yes <0.01 
Q3: Do you play computer games on Facebook? No No No <0.01 
Q6: What do you usually do in your free time when 

you do not study? 
B 

(I do sports) 
C 

(I go out with my friends) 
A 

(I play PC games) 
<0.01 

Q7: Do you take part in any leisure time activities? Yes Yes Yes 0.68 
Q9: Did or do your parents limit the time for playing 
computer games? 

No No No 0.01 

Q13: How often do you stay up late because of 
playing computer games? 

1 
(once per 
month) 

0 
(never) 

1 
(once per month) 

<0.01 

Q14: If I am not playing, I am stressed (nervous, 
tense). 

No No No 0.02 

Q22: I often play computer games at school during 
lessons (e.g. using a mobile phone). 

Yes No No <0.01 
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Q27: Do you play educative computer games (e.g. 
Lingua.Ly, Duolingo, Lightbot, etc.)? 

No No No <0.01 

Prevailing number of answers concerning gender Female Female Male <0.01 
Q8: For how long a day you play games? (specify 

average value in minutes per day) 
81.19 26.21 153.67 <0.01 

Average degree of agreement with the statement:      

Q5: Playing computer games is relaxing for me, I 
forget about problems or stress, I relax and feel 
fine. 

3.91 2.97 4.46 <0.01 

Q10: I used to have other hobbies than playing 
computer games, but now I spend most of my 
time playing. 

1.57 1.22 2.55 <0.01 

Q11: Even if I know there will be a test at school I 
prefer playing computer games. 

2.88 1.47 3.38 <0.01 

Q12: When I am not playing, I often think about my 
previous success, what I want to achieve or 
how I will progress when I get to play again. 

2.12 1.35 3.17 <0.01 

Q15: I cannot imagine my life without computer 
games. 

2.16 1.28 3.05 <0.01 

Q16: I feel that computer games are becoming 
increasingly important for me. I need to spend 
more and more time playing computer games 
to feel happy. 

1.53 1.14 2.24 <0.01 

Q17: I feel that I cannot control the amount of time I 
spend playing computer games. I tried to 
reduce the amount of time spent playing, but I 
could not. 

1.68 1.20 2.16 <0.01 

Q18: Due to my frequent playing I sometimes have 
problems at school, at work or at home. 

1.59 1.12 2.41 <0.01 

Q19: I spend more time playing computer games 
than I am able to admit to others. I do not tell 
others the truth in order to conceal how much 
time I spend playing computer games. 

1.51 1.08 1.92 <0.01 

Q20: I have lost or put at risk an important 
relationship or friendship because of playing 
computer games. Because of playing computer 
games I have put at risk or lost opportunities at 
school or at work. 

1.21 1.10 1.91 <0.01 

Q21: My parents often prohibit or restrict me in 
playing computer games, which makes me 
upset or I play in secret. 

1.57 1.11 2.08 <0.01 

Q28: How old were you when you started playing 
computer games? 

8.76 9.37 8.35 0.01 

Degree of addictive behaviour in students (Addiction 
score) 

23.13 15.24 31.80 <0.01 

Number of cases 97 156 141   

Percentage (%) 24.62 39.59 35.79   

 

 

Cluster 2 includes students with the lowest addictive behaviour score (average score 15), they play 

PC games for only 26 minutes a day games on average, they do not play on-line games, in their free 

time they go out with friends. More often they play educative computer games; they started playing at 

about 9.5 years of age. This group is significantly dominated by female students and comprises about 

39 % of all students. 
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Graph of means for continuous variables
Number of clusters: 3
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Fig. 4. Degree of students’ addictive behaviour by identified clusters 
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Fig. 5. Structure of identified groups by respondents’ gender 
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Cluster 3 includes students with the highest addictive behaviour score (average score 32), they play 

PC games for approximately 2.5 hours a day, mostly on-line, in their free time they again play 

computer games. As a result of playing games, the students also stay up late (typically once a week and 

once a month). When they do not play, they are more stressed than the students in groups 1 and 2. For 

them, PC games are the most powerful tool for relaxation, they often play PC games even if they have 

school assignments (e.g. preparation for a test), and frequently they cannot imagine their life without 

PC games. This group is significantly dominated by male students; they have played computer games 

since about 8 years of age; the group comprises about 36 % of all students. 

 

8. Conclusions 

 
The research study suggested that 7.8 % of all grammar school students showed addictive behaviour 

in relation to playing computer games. The prevalence of addictive behaviour varied by gender and 

accounted for 16.26 % in male students and only 2.38 % in female students. 

It was also shown that the average degree of addictive behaviour significantly differed between 

male students (approximate score 27) and female students (score 17). Another influence is the specific 

school attended. It was revealed that students from a Church grammar school showed a significantly 

lower degree of addictive behaviour compared with other schools. 

A total of three distinct groups of grammar school students were identified according to their 

attitude to computer games. In this context, the most problematic is the third group, which shows the 

highest degree of addictive behaviour and the highest playing time (in total the group comprised about 

36 % of students). These students could be subject to a strong negative influence by computer games 

and their addictive behaviour could intensify over time. This was also evidenced by the responses of 

the students in this group to the question of what they would do if they could not play for six months: 

“I would kill myself.” “I think I would break down and I would have to undergo PC addiction 

treatment – I do not play often, but it is very important to me.” “I would play on my mobile phone.” “I 

would die.” “I would play on PS 4.” “I will go and play on my friend’s console.” 

However, the students in the first group were also likely to experience certain problems; they did not 

play that often but had a tendency to play during lessons, they did not concentrate and disturbed (the 

group comprised about 25 % of the students).  

Only the second group of students was relatively trouble-free; the group comprised 39 % of all 

students. But even the students in this group played games for 26 minutes a day on average. 

 In the next stage of the research, which will take place in November 2016, the authors will aim at 

the situation in other types of secondary schools, where students, regarding the practical focus of the 

schools, might have completely different tendencies. The authors assume that the potential risk group 

of students with a higher degree of addictive behaviour might be larger in these schools. All things 

considered, the 7.8 % of grammar school students who showed signs of addictive behaviour was a 

relatively high number, given that these students prepared for further study at university. 
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