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Abstract: Today, communication and administration are increasingly moving online and 
this trend is also evident in the health sector. Together with internet-based solutions, 
designed to make healthcare logistics more efficient, AI-based therapeutic solutions are 
emerging, while patients and informal caregivers are exposed to vast amounts of online 
information. In such times, internet skills are becoming increasingly important. This study 
explores university graduate young adults’ current and expected future satisfaction with 
life and career, and their associations with internet skills. An online survey was conducted 
in Czech Republic, Hungary, Poland and the Slovak Republic, among <31-year-old adults, 
with a university degree. Life satisfaction (LS), career satisfaction (CS), expected LS (eLS) 
and expected CS (eCS) in 10 years, were assessed with numeric scales. To measure internet 
skills, Operational, Information Navigation, Social, and Creative domains of the Internet 
Skills Scale (ISS), were applied. Partial Least Squares Structural Equation Models were 
built for the four satisfaction outcomes. Different associations were observed between 
dimensions of ISS and satisfaction variables. Positive but weak associations were found 
between LS and ISS-Social; CS and ISS-Operational and -Creative; eLS and ISS-Social 
and -Creative; eCS and ISS-Operational, -Social and -Information navigation skills.  
The R2 values of the four models ranged between 0.108 and 0.163. Positive expectations 
for improvement in life and career satisfaction were common. The significant, but weak, 
effect magnitudes suggest that internet skills play a minor role in both current and expected 
life and career satisfaction of young graduates, nevertheless, underscoring the need for 
innovative strategies to enhance these competencies. 
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1 Introduction 

In the era of the digital revolution, digital devices and the internet have become an 
inevitable part of life. The vast amount of information available on the internet 
opens opportunities to learn new hobbies, professions, and find answers to 
practical questions, while they change the behavior of individuals [1]. Unchecked, 
or false information can be hazardous, especially when it comes to health-related 
information on the internet [2]. In today’s healthcare there are an increasing 
number of tools that utilize internet-based digital technology [2] [3]. In societies 
with aging populations and improving life expectancy, more elderly and 
chronically ill individuals are turning to healthcare institutions, pushing the system 
toward the patient activation model, where patients actively engage in their health 
maintenance and improvement partly by sifting through vast online information, 
and navigating numerous websites [4] [5]. Seniors and those with lower education 
levels often struggle with basic digital skills, making adaptation difficult. 
However, the challenge extends to younger generations. University-aged youth 
will utilize these advances in the future, and currently, they frequently serve as 
informal caregivers for their elders. Surprisingly, research shows that even 
university students, who are accustomed to the digital world, may lack essential 
digital competencies [6]. Recognizing these gaps is crucial for developing 
innovative practices to improve the digital skills of both elders and the young.[7] 
Given the multifaceted activities over the internet, digital skills involve multiple 
dimensions, such as operational, informational, social, and creative skills [8]. 
Given the simultaneous advantages and perils of the online world, numerous 
studies have examined the relationship between digital skills and wellbeing. 

These studies emphasize that better digital skills create more opportunities for 
learning [9], career advancement, entertainment [10], and social interaction [11] 
and successful management of one’s health [12], all of which positively impact 
life satisfaction. This connection became more pronounced after the COVID-19 
pandemic [13]. Within the context of the association between satisfaction and 
internet skills, both the current experiences and future expectations for satisfaction 
raise intriguing questions [14]. 

Digital skills enable workplace success, higher wages, and greater job satisfaction 
[15]. Digital skills are an important part of the electronic health literacy patients’ 
need to effectively navigate today’s healthcare systems [16] [17]. 

The digital space has become a key venue for interpersonal interactions, with new 
social norms [18]. While using the internet for communication was associated 
with lower levels of depression, its usage for other purposes was linked to higher 
levels of depression and social anxiety [19]. 

Employment-related experiences are crucial for young adults, particularly during 
the transition from university to work, while education and student needs have 
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significantly evolved due to digitalization [20-22]. Accordingly, career 
satisfaction (CS) may contribute to the satisfaction of this age group. 

The aim of the study was to investigate graduated young adults’ current life and 
career satisfaction and their respective subjective expectations for 10 years from 
now in a four-country study in the Central and Eastern European region. We use 
partial least squares structural equation modelling (PLS-SEM) to explore the 
association between satisfaction and the different domains (operational, 
informational, social, and creative) of Internet Skills Scale, when controlled for 
sociodemographic variables and respondents’ relevant activities during their 
university student years. 

2 Methods 

2.1 Data Collection 

The survey was conducted between July and August 2022 as part of a larger study. 
Data collection was performed by a professional survey company by purposive 
sampling from national online panels, based on the following inclusion criteria. 
The target sample size was 500 for Czech Republic, Hungary and Poland, and 300 
for Slovak Republic. Participants were young adults aged < 31 years with at least 
one university diploma, with their first diploma obtained in any of the four 
countries. The data collection was anonymous and respondents provided their 
informed consent prior to participation. 

2.2 Survey Tools 

A survey was developed by the research group that comprised standard 
questionnaires. The questionnaire consisted of eight modules: demographic, 
current life situation, qualification, employment/study status, experiences during 
obtaining the first degree, skills and future expectation modules. 

2.2.1 Demographic Variables 

We recorded the respondents’ gender (male, female, other), age, nationality, the 
level of highest completed degree (bachelor, masters, doctoral), employment/study 
status, relative income (much better than average, slightly better than average, 
roughly average, slightly worse than average, much worse than average, I can't/ I 
don't want to answer), degree of urbanization of their place of residence (city, 
town/suburb, rural area), as well as the educational level of their parents. 
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2.2.2 Life and Career Satisfaction and Subjective Future Expectations 

Life satisfaction (LS) was examined using a single-item measurement tool called 
"Single Item Satisfaction with Life Scale" [23]. Respondents were asked to 
indicate their current level of LS on a 11-point numeric scale, where 0 represented 
complete dissatisfaction, and 10 indicated complete satisfaction with life. 
Additionally, respondents rated their career satisfaction (CS) on a 5-point Likert 
scale, where 1 stands for “very dissatisfied” and 5 denotes “very satisfied”. 

For the assessment of self-reported future expectations, we applied these same 
measures, placing the questions within a 10-year timeframe. Future expectations 
concerning LS and CS were denoted as eLS and eCS, respectively. 

2.2.3 Measuring Student Activity 

We denoted self-reported extracurricular activities during the respondents’ 
university student years as the Student Activity Indicator (SAI). The SAI list was 
compiled by the research team, which comprised senior academic researchers 
from the participating countries. The binary items included taking one or more 
courses in a foreign language; completion of a degree in a foreign language; 
spending at least one semester at a foreign university; participation in research or 
development work; participation in student scientific competition; presentation of 
conference poster; having scientific publication; receiving research, study, or art 
grant; participation in creative or art project; having art exhibition; and 
participation in social or public activities. 

In this study, SAI referred to activities during obtaining the first degree. We used 
SAI as a proxy for general student skills. 

2.2.4 Internet Skills Scale (ISS) 

Internet skills were measured using the ISS developed and validated in 2016 [8]. 
ISS aims to examine self-reported digital skills beyond their technical dimensions. 

The domains of ISS include Operational, Information Navigation, Social, and 
Creative skills. Operational skills cover basic skills for using the internet, such as 
opening websites, downloading files, using shortcut keys. Information navigation 
skills measure skills to successfully navigate between information available on the 
internet, e.g., finding and interpreting necessary web pages, ability to search for 
the correct keywords. Social skills are related to skills needed to connect with 
others, to share information, creative skills are related to skills needed to create 
new content from existing content [24]. The Mobile domain was omitted from this 
study due to its strong overlap with the Creative and Operational domains [8]. In 
this study, we applied the short version of the ISS (hereinafter referred as ISS), in 
which each domain consists of five questions rated on a 5-point Likert scale. 
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Respondents could achieve a minimum of 5 and a maximum of 25 points within 
each domain, where higher scores represent better skills. 

Validated local language versions of the ISS were not available in the 
participating countries. Therefore, the original English version of the ISS 
instrument was translated into Czech, Hungarian, Polish, and Slovak by local 
experts using forward and backward translation methods. The detailed validation 
of the Hungarian version of ISS, including confirmatory factor analysis (CFA), 
Cronbach’s alpha, and test-retest reliability, is provided in a separate, recently 
published paper. The results from that study supported the four-factor model, with 
CFA results showing good fit. Cronbach’s alpha values for the subscales ranged 
from 0.79 to 0.95, demonstrating good internal consistency. However, the ICC for 
the four ISS dimensions ranged from 0.15 to 0.78, indicating poor test-retest 
reliability for three of the four dimensions probably due to homogenous 
sample.[17] 

2.3 Data Analysis 

2.3.1 Data Preparation and Definition of “Career Subsample” 

While LS and eLS were assessed on the total sample, we evaluated CS and eCS 
only on the subsample of employed respondents (“career subsample"). 
Respondents who selected any of the following options regarding their 
employment/study status were excluded from the career subsample: “I study, I 
don't work”; “I am unemployed, looking for work”; “I am unemployed, not 
looking for work”; “I am raising a child and receiving child support”; 
“Homemaker”. 

To accommodate the PLS SEM model, continuous variables were entered directly, 
ordinal, and multinomial variables were recoded to binary categories. 

When accounting for nationality in the model, Czech was chosen as the base 
category, and Hungarian, Polish, and Slovak were transformed into binary dummy 
variables. 

To address the presence of the "other" gender option in the questionnaire, 
understanding its negligible effect on the results, those choosing “other” were 
arbitrarily categorized as female, for this study. 

The variables recorded, the binary categories entered the PLS SEM models, and 
the details of the sample and the “career subsample” are shown in Table 1. 
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2.3.2 Descriptive Statistics 

Demographic variables were tabulated both by their originally recorded and 
recoded binary categories. We provided mean and standard deviation (SD) for 
continuous variables. Additionally, the sample characteristics regarding the main 
variables (ISS domains and satisfaction scales) were summarized by the 
nationality of respondents. Differences between nationalities were examined 
through Analysis of Variance (ANOVA), and when significant differences were 
observed, a Sidak correction was employed to identify between-country 
differences. 

2.3.3 Partial Least Squares Structural Equation Modelling (PLS SEM) 

Using the same structure, we constructed four models using each satisfaction 
variable (LS, eLS, CS, eSC) separately as the dependent variable. 

In the measurement part of the model, the single satisfaction and demographic 
variables were entered directly. SAI was entered as a formative construct from its 
binary component items. The four domains of ISS were entered as reflective 
constructs. In the structural part, we explored the correlation matrix of the latent 
variables of the model. The effect sizes of path coefficients (i.e., standardized 
betas) were interpreted as small between 0.1-0.3, as moderate between 0.3-0.5, 
and as large above 0.5 [25]. The adequacy of our measurement and structural 
models was examined in accordance with the guidelines outlined in the 2018 
article by Hair et al. [26]. We examined model performance by R2 for the 
dependent variable and average R2 for the structural model. We tested whether the 
association of satisfaction differs between the four domains of ISS by pairwise 
comparison of the differences between path coefficients via bootstrap, using 5000 
iterations. We compared the association pattern of the four ISS domains across the 
four models informally. 

3 Results 

3.1 Survey Composition and Demographics 

The questionnaire was completed by a total of 1877 respondents, including 491 
Czech, 535 Hungarian, 535 Polish, and 316 Slovak participants. The career 
subsample (employed individuals) involved 1495 (79.6%) respondents. In the total 
sample, the average age of the respondents was 27 (SD=2.7) years, 61.9% were 
female, and 0.16% (N=3) indicated other gender, who were merged with females 
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in the analysis. The demographic variables were summarized separately for the 
total sample and the career subsample. 

In the total sample, the average score for LS was 6.7 (SD=2.3), which is lower 
than that of eLS (p<0.001), with an average of 7.7 (SD=1.8). The average score 
for the five-point CS was 3.1 (SD=0.9), while eCS had an average score of 3.6 
(SD=0.8) (p<0.001). 

The average score of Operational skills was 23.1 (SD=3.8), and that of 
Information Navigation was 19.5 (SD=5.4), of Social skills was 22.3 (SD=3.8), 
and of Creative skills was 17.9 (SD=4.9). For Operational skills 67% respondents, 
and for Social skills 45% provided the maximum score. 

Table 1 
Demographic variables 

Sociodemographic 
variables 

Categories 
entered in the 

model 

Total sample Career 
subsample* 

N % N % 
Total sample   1877 100.0 1495 100.0 
Nationality  Czech 491 26.2 360 24.1 

 Hungarian 535 28.5 429 28.7 
 Polish 535 28.5 478 32.0 
 Slovak 316 16.8 228 15.3 

Gender Male  Male 712 37.9 616 41.2 
Female Female 1162 61.9 876 58.6 
Other 3 0.2 3 0.2 

Age  1 - 25 years Scale variable 586 31.2 420 28.1 
25 - 28 
years 

656 35.0 565 37.8 

28 - 31 
years 

635 33.8 510 34.1 

Degree of 
urbanization 

City Lives in a city 1028 45.2 883 45.2 
Town/ 
suburb 

Does not live in 
the city 

849 54.8 612 54.8 

Rural areas 
Employment/ 
study status  

I work full time 
without studying 1104 58.82 1104 73.85 

 
I work part-time, 
but I don't study 98 5.22 98 6.56 

 
I work full time 
and study 144 7.67 144 9.63 

 
I work part-time 
and study 149 7.94 149 9.97 

 
I study, I don't 
work 128 6.82 - - 
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I am 
unemployed, 
looking for work 80 4.26 - - 

 

I am 
unemployed, not 
looking for work 11 0.59 - - 

 

I am raising a 
child and 
receiving child 
support 149 7.94 - - 

 Homemaker 14 0.75 - - 
Relative 
income 

Much better 
than average 

Better than 
average 

676 36.0 582 38.9 

Slightly 
better than 
average 
Roughly 
average 

Average or 
worse than 
average 

1201 64.0 913 61.1 

Slightly 
worse than 
average 
Much worse 
than average 

Mother's 
education 

Primary 
school  

Does not have a 
college degree 

1157 61.6 906 60.6 

Vocational 
training, 
High school 
diploma 
College, 
university 

Has a degree 720 38.4 589 39.4 

Father's 
education 

Primary 
school  

Does not have a 
college degree 

1228 65.4 966 64.6 

Vocational 
training, 
High school 
diploma 
College, 
university 

Has a degree 649 34.6 529 35.4 

Respondent’s 
education 

College, 
university 

Has a degree 1242 66.2 966 64.6 

MSc degree Has more than 
one degree 

635 33.8 529 35.4 
PhD degree 

*Respondents employed at the time of the survey. 
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3.1.1 Satisfaction and ISS Scores by Countries 

The four satisfaction variables and self-reported internet skills by ISS domains are 
summarized by country in Table 2. In the comparison between countries, 
Hungarian and Polish respondents scored less than Czech and Slovak respondents 
on the life satisfaction scale, Polish respondents were slightly less satisfied with 
their careers than other respondents. Social internet skills of Slovak and Polish 
respondents differed significantly while the creative skills of Hungarian 
respondents were significantly higher than other respondents. 

Table 2 
Main variables by countries 

 Czech Hungarian Polish Slovak ANOVA 
p-value  Mean SD Mean SD Mean SD Mean SD 

LS (range 0-10)  6.94 2.14 6.48 2.29 6.36 2.33 7.13 2.14 < 0.001b 
eLS (range 0-10)  7.85 1.72 7.61 1.85 7.63 1.82 7.79 1.83 0.096 
CS (range 1-5)a 3.23 0.98 3.19 0.93 2.91 0.96 3.29 1.02 < 0.001c 
eCS (range 1-5)a 3.62 0.88 3.66 0.84 3.52 0.84 3.64 0.83 0.082 
ISS Operational skill (range 5-25) 23.09 4.15 23.09 4.00 22.84 3.63 23.58 3.33 0.059  
ISS Information Navigation skill 
(range 5-25) 19.32 5.21 19.42 5.29 19.32 5.21 19.67 5.12 0.545 
ISS Social skill (range 5-25)  22.11 3.93 22.41 3.85 21.93 3.73 22.73 3.57 0.015 d 
ISS Creative skill (range 5-25) 17.85 4.80 18.93 4.99 17.00 4.99 17.60 4.58 <0.001e 
a measured on the career sample (N=1495); b Sidak: Czech vs. Hungarian p=0.006, Czech vs. Polish 
p<0.001, Hungarian vs. Slovak p<0.001, Polish vs. Czech p<0.001, Polish vs. Slovak p<0.001; c Sidak: 
Polish vs. Czech p<0.001, Hungarian vs Polish p< 0.001, Polish vs Slovak p < 0.001 d Sidak: Polish vs. 
Slovak p= 0.019; eSidak: Czech vs. Hungarian p= 0.002, Czech vs. Polish p=0.034, Hungarian vs. 
Slovak p=0.001, Polish vs. Czech p=0.034 

3.2 PLS-SEM Analysis 

In all four models the correlation between Operational and Social skills was 
moderate or strong. The correlations between other latent variables were weak or 
negligible. The model coefficients and p values are shown in Table 3. 

Table 3 
Path coefficients and significance of structural model of PLS SEM models 

  LS eLS CS eCS 

Variable β p-
value β p-

value β p-
value β p-

value 
SAI 0.090 0.000 0.104 0.000 0.090 0.000 0.092 0.000 
EDUC -0.016 0.479 0.006 0.796 0.015 0.553 0.015 0.543 
AGE -0.031 0.179 -0.093 0.000 0.012 0.632 -0.109 0.000 



B. Tóth et al. Understanding Young Graduates’ Life/Career Satisfaction levels and  
 their Subjective Future Expectations, through their internet skills, in Central Europe 

 – 268 – 

SEX 0.051 0.031 0.059 0.013 -0.073 0.005 0.009 0.737 
CITY -0.024 0.288 -0.048 0.035 -0.018 0.467 -0.008 0.757 
FEDUC 0.001 0.959 0.026 0.295 -0.011 0.691 0.018 0.512 
MEDUC 0.069 0.005 0.048 0.054 0.096 0.000 0.046 0.089 
RELINC 0.255 0.000 0.209 0.000 0.257 0.000 0.162 0.000 
HU -0.118 0.000 -0.066 0.017 -0.054 0.084 0.007 0.816 
PL -0.082 0.003 -0.007 0.792 -0.098 0.002 -0.007 0.817 
SL 0.044 0.081 -0.001 0.981 0.026 0.358 0.008 0.780 
ISS_O -0.112 0.000 -0.002 0.961 0.073 0.036 0.200 0.000 
ISS_IN -0.039 0.104 0.008 0.741 -0.021 0.435 0.069 0.009 
ISS_S 0.119 0.000 0.150 0.000 0.025 0.486 0.112 0.003 
ISS_C 0.028 0.253 0.056 0.024 0.061 0.027 0.046 0.099 
r2_a 0.123  0.108  0.147  0.163  
β: standardized path coefficient 
* SAI measurement structure: cfl - taking one or more courses in a foreign language; dfl- completion 
of a degree in a foreign language; sfu- spending at least one semester at a foreign university; rdp - 
participation in research or development work; ssc- participation in student scientific competition; con- 
presentation of conference poster; pub- having scientific publication; rgr- receiving research, study or 
art grant; crp - participation in creative or art project; exh - having art exhibition; soc - participation in 
social or public activities. ISS_O – Operational skills, ISS_IN: Information Navigation skills; ISS_S: 
Social skills; ISS_C – Creative skills.  

3.2.1 The Association between Life Satisfaction (LS) and Internet Skills 

Operational skills displayed a significant negative association with LS (p<0.001), 
while the association with Social skills was positive (p<0.001). Information 
navigation (p=0.104) and Creative skills (p=0.253) were not associated with LS. 

The results of the bootstrap showed that coefficients of Operational skills differed 
significantly from Social (p<0.032) and Creative skills (p=0.003). Also, the effects 
of Information Navigation skills significantly differed from both Social (p= 0.046) 
and Creative skills (p=0.047). 

The explanatory power of the model was weak, capturing only 12.3% of the 
variance of LS values. The average R2 suggested that the latent constructs 
collectively accounted for approximately 13% of the variance in observed 
indicators. 

3.2.2 Associations for Expected Life Satisfaction (eLS) and Internet Skills 

The eLS showed a significant association with two factors: Social (p<0.001), and 
Creative skills (p=0.024). Operational and Information Navigation skills were not 
related to eLS. The differences were significant between Social and Information 
Navigation skills (p=0.008), and between Operational and Social skills (p=0.023). 
The model explained 10.8% of the variance of eLS within the sample.  
The average R2 value was 11.54%. 
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3.2.3 Associations for Career Satisfaction (CS) and Internet Skills 

Operational (p=0.036) and creative skills (p=0.027) exhibited a significant 
positive association with CS. Information navigation and social skills were not 
associated with CS. The coefficients of different skills were not significantly 
different from each other. 

With 14.7% of the variance explained, the CS model's explanatory power was 
slightly greater than that of the LS model. The average R2 was 15.5%. 

3.2.4 Associations for Expected Career Satisfaction (eCS) and Internet 
Skills 

The eCS exhibited a significant positive relationship with three ISS domains: 
Operational (p<0.001), Information Navigation (p=0.009), and Social skills 
(p=0.003). However, it did not show a significant relationship with Creative skills. 
The coefficient of Operational skills was significantly different from Information 
navigation skills (p<0.021), and Creative skills (p<0.003). 

The eCS model had the greatest explanatory power on the dependent variable 
(R2=16.3%), with an average R2=17.2%. 

3.3 Discussion 

Examining the associations between internet skills and satisfaction among young 
graduates revealed that, while internet skills were generally high in the examined 
population, different dimensions of internet skills had different associations with 
satisfaction variables. However, in general, respondents expect an increase in both 
their life satisfaction and career satisfaction within 10 years in all four countries. 

We found that self-reported operational internet skills were negatively correlated 
with current life satisfaction. This may be explained by internet usage habits. 
Several studies argue that internet usage contributes to the development of skills 
required in a specific area, making young individuals, who are frequent internet 
users, more confident in their skills [27-29]. Students with high operational but 
low social skills may be particularly vulnerable to low LS and should receive 
attention, education, training and career development programs should place a 
stronger emphasis on developing both sets of skills. Specifically, programs should 
not only aim to enhance technical or operational internet skills but also provide 
targeted interventions to improve social and emotional competencies in digital 
spaces [30]. In these programs social media might be a tool for education [31]. 

At the same time, Operational internet skills had the strongest positive association 
with eCS reflecting several determinants of career satisfaction, such as 
achievements (e.g., salary increases or promotions) [32], relative income, and 
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work-life balance [33] are related to internet skills. Higher internet skills are 
associated with higher income [34], faster advancement, and better positions [15]. 

While work-related factors are important components of LS, LS is influenced by 
many additional factors, such as one's health [16] or the quality of personal 
relationships [35], which were not investigated in our study. Hence, the 
explanatory power of our models was smaller for LS and eLS than for CS or eCS. 

The positive correlation between social internet skills and LS may be explained by 
the significance of personal relationships in shaping life satisfaction [14]. 

The strength of this study is that we explored the relationship between internet 
skills and satisfaction on a large sample that is homogeneous in terms of age and 
education, both of which are determinants of internet skills and satisfaction. At the 
same time, this population is in a pivotal transition period both in their social and 
career lives. 

Some limitations of our research must be noted. While online presence is usual 
among young adults, our sample was recruited from commercial online panels, so 
it cannot be considered as a probabilistic sample of young adults with tertiary 
education. 

Conclusions 

Our findings suggest that, among young graduates, where internet usage is 
assumed to be prevalent, respondents exhibit high levels of internet skills. 
However, these skills vary across different dimensions of internet skills. Contrary 
to expectations, the correlation between higher internet skills and increased 
satisfaction scores is not consistent. Particularly intriguing is the fact that the 
correlated domains, Social and Operational skills, have opposing significant 
relationships with life satisfaction. This underscores the importance of treating 
internet skills as a subset of skills rather than a singular scale. 
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