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Abstract 

 

The present study takes a critical stance towards the over-generalizing rhetoric regarding Digital 

Natives and explores performance-based ICT skills among two cohorts of university freshmen. 

The results are discussed in relation to the concept of digital divide.  

The results presented below are part of a larger study regarding the connections between digital 

nativeness, ICT skills, ubiquitous information access and epistemic beliefs, out of which the first 

results have been published recently (Ståhl, 2017). 
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1 WHO ARE THE DIGITAL NATIVES? 

During the first decade of this millennium, there was a lot of talk about a so-called Net 

Generation (Tapscott 1998), Millennials (Howe, Strauss, 2000), and Digital Natives 

(Prensky 2001), and the whole generation was described as possessing different charac-

teristics such as being constantly connected and being both net and ICT savvy. 

The debate never produced a theoretical definition and therefore, in the larger study that 

this presentation is part of, the Digital Natives concept is identified based on characteris-

tics that have been attributed to Digital Natives in literature and public rhetoric. A general 

ICT and net savviness was one among the characteristics (e.g. Horrigan 2007; Prensky 

2001; Tapscott 1998 pp. 40, 99). Thus, the characteristics were not only about use pref-

erences and habits but also about ICT skills. Throughout both the scientific and the public 

debates, the characteristics were generalized, suggesting that the whole young generation 

is ICT savvy and constantly connected. 

                                                
* This paper was originally presented at NordMedia 2017 - 23rd Nordic Conference on Media and Communication 

Research, August 17-19, 2017 at the University of Tampere, http://www.uta.fi/cmt/en/Conferences/NordMedia2017/ 
i Arcada University of Applied Sciences, MEDA project, tore.stahl@arcada.fi; http://meda.arcada.fi/ 

University of Tampere, Faculty of Education, stahl.tore.h@student.uta.fi 
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Several studies, however, have questioned the homogeneity of the young generation and 

more or less put an end to the generalizing debate; Helsper & Eynon (2010), Jones & 

Hosein (2010), Jones et al. (2010), Litt (2013), Thompson (2013) and Lai & Hong (2015) 

provide informative results and overviews. The main findings in these studies and those 

they refer to are firstly that the Net Generation is heterogeneous and secondly that all 

young people do not report using ICT very broadly or feel that they master ICT as well 

as commonly assumed.  

The gap left by previous research is firstly about performance-based ICT skills as opposed 

to self-reported skills, and secondly about how ICT skills are distributed within the gen-

eration and across different groups. 

1.1 ICT skills 

Research regarding performance-based ICT skills has been called for (e.g. Huggins, 

Ritzhaupt & Dawson, 2014; Litt 2013), but one of the challenges has been to create 

reliable tests for a constantly evolving context as ICT. Van Deursen & van Dijk (2009) 

and van Deursen, van Dijk & Peters (2012) combined performance-based tests with 

observations, which improved reliability but turned out to require unreasonably time and 

staff resources. Aesaert & van Braak (2015) applied another approach by using a walled 

test environment. The outcome was that test reliability may be improved by creating 

standardized, simulation-based tasks in a closed environment, but on the cost of 

authenticity. 

1.2 Levels of digital divide 

The concept of a digital divide was on the agenda already before the millennial shift but 

at that time, focus was mainly on “haves and have-nots”; computer or internet penetration 

in households and schools, and having, or lacking, physical access to ICT resources (cf. 

Hassani 2006). During the last decade, the discussion regarding digital divides (plural) 

defined as “unequal access to and usage of the digital sphere” (see Ragnedda & 

Muschert 2013, p. 6) has become more nuanced. Exploring how individuals make use of 

ICT resources is not only a matter of how socio-economic status influences access to 

computers or bandwidth and therefore, studying the phenomena from broader sociologi-

cal points of view has been called for (cf. Hassani 2006; North, Snyder & Bulfin, 2008; 

Ragnedda & Muschert, 2013, p. 9; Ståhl 2016). 

Van Dijk (2008, p. 290) has presented a recursive and cumulative model of access to 

digital technologies. He describes four types of access, marking the necessary steps to 

make use of digital technology (Figure 1).  
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The first step is about motivation to use some technology, having some resemblance to 

the digital habitus and taste described by North, Snyder & Bulfin (2008). The second step 

is about having unrestricted and autonomous material, physical and temporal access to 

ICT resources, which is basically what the early “haves and have-nots” discussion was 

about. Having material, physical and temporal access will enable the individual to 

develop her skills, which in turn will enable and empower her to develop her use of ICT 

resources for her personal objectives. Lack of material access is the main cause for a 

primary level digital divide, whereas lack of skills is the cause for a secondary level digital 

divide and inability to develop one’s usage can cause a tertiary level digital divide (cf. 

Büchi, Just & Latzer 2016). 

1.3 Research problem 

In 2016, 100% of the Finnish population aged 16-24 had used internet during the past 

three months, 97% was using internet several times a day and 93% had used internet over 

a mobile device (Official Statistics of Finland 2016). Considering the high internet and 

mobile phone coverage, a primary level digital divide is hardly a major concern among 

Finnish youth within secondary and higher education but as mentioned above, there is a 

research gap regarding the distribution of performance-based ICT skills. Thus, it cannot 

be ruled out that a secondary or tertiary level digital divide may persist, which calls for 

closer investigation. 

The focus of the present paper is: 

- What is the distribution of performance-based (as opposed to self-reported) ICT 

skills within Finnish higher education students? 

- Is there a connection between study major and ICT skills? 

- Does the distribution indicate a second-level digital divide? 

Figure 1. A cumulative and recursive model of digital technologies 

access according to van Dijk (2008, p. 290). 
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The research questions are partly intertwined; if we want to deal with a digital divide, we 

will need both the big picture, but also indications about where to spot the divide. 

2 DATA SOURCE AND PARTICIPANTS 

In the present study, the aim was to collect data describing students’ ICT skills as they 

appear in the transition from upper secondary to higher education. Therefore, data were 

collected during the first week among all freshmen enrolled in some of the fourteen bach-

elor degree programmes at Arcada University of applied Sciences in Finland in the au-

tumn of 2011 and 2012. 

2.1 Data source 

The ICT Driving License1 was developed and introduced at all faculties at the University 

of Helsinki2 in 2006, and since 2008 it was used at Arcada University of applied Sciences 

as part of a compulsory introductory course in all degree programmes. For the freshmen, 

the ICTDL was initiated with a set of level tests used for low-stakes assessment of per-

formance-based, basic ICT skills. Guided by their level test scores, students were then 

allowed to choose to participate in tuition or to study self-directed. As opposed to a walled 

test environment (cf. Aesaert & van Braak 2015), all ICTDL tests were presented on-line 

in an authentic environment. 

The level tests comprised five modules, covering basic ICT topics: 

1. Basic use of computers (files, software and hardware, the web and e-mail). 

2. The ICT services at the university (excluded from analyses). 

3. Modifying and presenting data (basically office tools). 

4. Information seeking, library catalogues and reference databases. 

5. Information security and privacy protection. 

Since the first module also contained web and communication topics, its contents were 

broader compared to the other modules. In order to enable automated scoring of large 

item volumes, multiple choice (MCQ), multiple answer or matching questions were used 

as question types. Each module contained four 1-point questions, measuring on a lower 

level, and two 3-point skill tasks that required both technical skills and higher-order com-

petences (cf. Aesaert & van Braak 2015), summing up to a maximum score of 10 points 

in each module. All modules were time-limited and presented a varied set of items by 

randomizing items, attachments and/or item order. Level test scores for modules 1, 3, 4 

and 5 were included in analyses. 

                                                
1 Hereafter ICTDL 
2 https://www.helsinki.fi/en/ict-driving-licence 
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2.2 Participants and data collection 

Data were collected among two cohorts of first-year university students (N=916) repre-

senting a large variety of degree programmes such as engineering, business, nursing etc. 

The ICTDL Level Test sessions were compulsory and scheduled for all freshmen during 

the first week of the semester. Analyses were performed on a domestic subsample 

(n=715).  

The participants were on average 20.98 years of age (MD 20, SD 2.22), ranging from 18 

to 32 years and including 60.3% females. Computer, smart phone and internet coverage 

was nearly 100% and on average, the participants had been exposed to computers, mobile 

phones and internet during 10-12 years. 

3 RESULTS 

3.1 Overall results 

The ICTDL level test scores ranged over the whole scale from 0 to 10 within all modules, 

indicating largely distributed ICT skills. Also across modules, the ICT skills were on very 

different levels such that the students scored reasonably well in basic computer and inter-

net use (module 1) with 63.1% demonstrating good skills. In the other modules, the mean 

scores and the portions having good skills was lower, and in basic office tools (module 

3), the portion having poor skills was almost the double compared to the other modules 

(Table 1). 

Table 1. ICTDL level test scores, overall descriptives. 

Level test score 

descriptives 

1. 

Computers 

& internet 

3. 

Office 

tools 

4. Infor-

mation 

retrieval 

5. Infor-

mation 

security 

N 715 713 710 710 

Mean 7.07 5.47 5.81 6.28 

Median 8.00 5.67 6.00 6.50 

Std. Deviation 2.84 2.90 2.15 2.15 

Score classes a), %     

poor skills < 4 16.9 30.2 17.9 14.2 

medium skills 4 – 7 20.0 30.6 46.2 42.1 

good skills > 7 63.1 39.3 35.9 43.7 
a) Score classes according to the ICTDL specification, stemming from the tradi-

tional Finnish school grades scale where 4 is the cut-off for passed. 
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3.2 Group differences 

While attempting to locate the digital divide, several group comparisons were explored 

out of which gender and study major comparisons will be reported here. 

A common stereotype would be that females and males show different interest in ICT, 

and that they are therefore differently ICT savvy. A comparison of the level test scores 

between genders did indeed confirm the difference; an Independent-samples T-test 

showed that in all modules, the score means were significantly higher among males com-

pared to females3. 

Table 2. Comparison of level test scores between genders using Independent-samples T-test. 

ICTDL level test module 

Mean 

Difference t-value df 

Sig. 

(2-tailed) 

ICT module 1  1.95 10.2 703 0.000 

ICT module 3  1.51 7.0 711 0.000 

ICT module 4  0.76 4.7 708 0.000 

ICT module 5  1.41 9.0 708 0.000 

 

In order to explore the effect of study major, the level test score means were compared 

across degree programmes. For this purpose, the fourteen degree programmes were cate-

gorized into three science groups, based upon the type of science that is mainly applied 

within each degree programme. The categorization into hard, mixed and soft science 

groups seeks inspiration from the works of Becher (1994) and is not to be regarded clear-

cut, partly due to the professional orientation of a university of applied sciences. The hard 

sciences group mainly contained engineering programmes, the soft sciences group differ-

ent programmes within health care and social work, whereas the mixed sciences group 

contained degree programmes where both hard and soft sciences are applied. 

The level test scores were compared to assess if and to which extent the students’ ICT 

skills differed across science groups. The One-Way Anova test (Table 3) showed that the 

level test scores differed significantly across all science groups such that on average, the 

students within the hard sciences group scored highest in all modules, whereas the stu-

dents within the soft sciences group scored lowest, and the mixed sciences group scores 

were in between. 

Table 3. Comparison of level test scores across science groups using One-way Anova. 

ICTDL level test 

module 
F df1, df2 Sig. 

ICT module 1 38.0 2, 712 0.000 

ICT module 3 32.1 2, 710 0.000 

ICT module 4 18.4 2, 707 0.000 

ICT module 5 34.2 2, 707 0.000 

                                                
3 The SPSS software package (SPSS, 2016) was used for statistical analyses, and for the various tests 0.05 was used as 

threshold for significance. 
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The gender distribution within the degree programmes and science groups was uneven, 

such that females were over-represented (91.6%) within the soft sciences group, whereas 

males where over-represented (76.4%) within the hard sciences group. Within the mixed 

sciences group the gender distribution (37.6/62.4) was close to that in the whole sample. 

Thus, the question arises if the differences across science groups are real, or induced by 

the gender differences, or vice versa. To shed light upon this, the score means were ana-

lysed while controlling for science group and gender, respectively.  

When controlling for science group, no significant gender differences occurred in module 

4, and in modules 3 and 5 significant differences occurred only within the soft and mixed 

sciences groups. In module 1 significant differences still occurred but in all cases (Table 

4), the t-values were smaller and the p-values indicated a weaker significance than when 

comparing within the whole sample (Table 2). 

Table 4. Comparison of level test scores between genders while controlling for science group. 

ICTDL level test module 

- science group 

Mean 

Difference t df 

Sig. (2-

tailed) 

ICT module 1     

- soft sciences 2.17 2.81 188 0.005 

- mixed sciences 1.42 4.91 310 0.000 

- hard sciences 1.03 2.39 55 0.020 

ICT module 3     

- soft sciences 1.54 2.10 187 0.037 

- mixed sciences 0.91 2.95 340 0.003 

ICT module 5     

- soft sciences 1.37 2.49 187 0.014 

- mixed sciences 1.07 4.85 338 0.000 

 

When controlling for gender, the significant differences across science groups occurred 

within both genders (Table 5), although the F-values did not indicate such a pronounced 

difference as when comparing over the whole sample (Table 3). Among females, the sig-

nificance level was mostly ≤.001, and among males ≤.05 except for module 5, where the 

difference across science groups was non-significant. 

Table 5. One-way Anova comparison of level test scores across science groups while controlling for gender. 

 
males   females 

  

ICTDL level test module F df1, df2 Sig. F df1, df2 Sig. 

ICT module 1 4.5 2, 281 0.012 7.4 2, 428 0.001 

ICT module 3 3.0 2, 281 0.050 11.4 2, 426 0.000 

ICT module 4 5.3 2, 280 0.006 4.2 2, 424 0.016 

ICT module 5 2.5 2, 280 0.082 7.9 2, 424 0.000 
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4 DISCUSSION 

The high computer and internet coverage and the long exposure time confirm the assump-

tion that a primary level digital divide should not be an issue within this sample. However, 

the overall results based on the present sample (Table 1) clearly suggest that the young 

generation is not homogeneous when it comes to ICT skills. The ICTDL level test scores 

covered the whole scale in all skills areas (modules), and the results comply with previous 

research not in support of the assumption of a homogeneously net savvy young generation 

(e.g. Helsper & Eynon 2010; Kennedy et al. 2010; van Deursen & van Dijk 2009).  

A closer look at the skills within different areas reveals that almost a third of the sample 

lacks sufficient skills in using basic tools for producing texts, spreadsheets and materials 

for visual presentation of information. All the talk about youngsters being net savvy is 

possibly a result of youngsters impressing the parent generations by mastering internet 

tools and googling, thus shifting focus away from the skills needed in higher education. 

These results are problematic from several aspects; firstly, since one of the objectives of 

upper secondary education is to prepare pupils for tertiary level studies, inter alia by sup-

porting the development of the aforementioned skills. Secondly, since using those tools 

for producing texts with a scholarly approach is a central working method in higher edu-

cation. The third aspect is that the part of the cohort lacking these skills is at risk of lagging 

behind in their university studies; not mastering these basic tools will require energy that 

they should rather be able to invest in their subject studies. Thus, as a consequence of this 

(secondary level) digital divide, we are at risk of causing a divide in quite another area, 

i.e. within the subject studies of students in higher education. 

Any efforts to prevent a digital divide will require identifying those at risk. The above 

comparisons between genders and across degree programme categories may shed some 

light on the problem, but also demonstrates the difficulty in tracing the root causes. The 

comparison between female and male students showed, not surprisingly, a clear differ-

ence across all skills areas, but so did the comparison across science groups. Then again, 

when controlling for science groups, the gender differences diminished but did not disap-

pear. When controlling for gender, the differences across science groups remained, 

although not as pronounced as when comparing across the whole sample. 

Gender is obviously not the exhaustive explanation for differences in ICT skills but rather, 

the differences across science groups may indicate an underlying trait that comes to ex-

pression in the choice of professional orientation and degree programme. This trait may 

be close to what North, Snyder & Bulfin describe as young people’s digital habitus: 

“Social background is part of what helps form young people’s habitus and this, in turn, 

affects their approach, and interest in, ICT at home and in school” (North, Snyder & 

Bulfin 2008, p. 909). 

Why, then, were the differences across students in different degree programme categories 

so obvious? According to Becher (1994) “… disciplinary groups can … be regarded as 

academic tribes, each with their own set of intellectual values and their own patch of 

cognitive territory”. How can this apply to the participants in this study, who were all 

freshmen and not yet inaugurated into the culture and “cognitive territory” of the “aca-

demic tribe” populating their degree programme and future profession?  
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The answer may lie therein that students enrolling in a degree programme or an academic 

major are not, of course, "blank slates", but they already have an orientation towards the 

knowledge culture of their future studies. E.g. Trautwein & Lüdtke, performing a longi-

tudinal study about how young people regard certainty of knowledge, identified the hard-

soft dichotomy among pupils already in upper secondary school. Further, pupils aiming 

at different college programmes differed also regarding their beliefs in certainty of 

knowledge, and this difference accentuated at the later measurement point, as they had 

started their college studies (Trautwein & Lüdtke 2007). Thus, it is obvious that the foun-

dation for an individual’s orientation towards ICT is laid and developed already during 

primary and secondary education.  

During the past years, measures have been taken on European level, and in the Nordic 

countries curricular reforms have been made to ensure citizens 21st century skills. Pro-

gramming, problem-solving and analytical thinking skills are emphasized but in very dif-

ferent forms and wordings. Whereas e.g. the Swedish curriculum emphasizes ”… the de-

velopment of students’ understanding of how digitalization [impacts] … both the indi-

vidual and society”, a Norwegian white paper expresses critique against “… too much 

emphasis on communication, text and humanistic aspects”. (see Berge 2017) 

Future will show if primary and secondary education will manage the challenge to bal-

ance the technological and the humanistic aspects of the 21st century skills. Some pupils, 

i.e. those who are not mathematically oriented, will likely be forced to invest a large part 

of their energy into understanding programming and algorithmic thinking even on a basic 

level. Will these pupils be able to see beyond and to grasp what programming and algo-

rithmic thinking means for the individual and for society? Is there a new kind of divide 

coming up? 
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