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Abstract

This paper focuses on one of the factors that appears to be important in several conceptualizations of

how to approach the digital divide: the differential possession of so-called Internet skills. Three large-

scale performance tests are conducted to reveal the contributions of gender, age, educational level of

attainment, Internet experience, and amount of Internet use on both medium- and content-related

Internet skills. Age appears to have a negative influence on medium-related skills. However, there is a

positive contribution to the level of content-related skills, meaning that older generations perform better

than the younger. Unfortunately, they are impeded by their low level of medium-related skills in such a

way that the actual result is negative. This noteworthy conclusion, to our knowledge, has hardly

received any attention in digital divide research. Educational attainment appears significant for both

medium- and content-related Internet skills. This conclusion contrasts somewhat with other research

that claims that people learn digital skills more in practice than in formal educational settings. Internet

experience only contributes to medium-related skills. It appears that content-related skills do not grow

with years of Internet experience and the number of hours spent online weekly. The latter only has some

effect on medium-related skills.

# 2011 Elsevier B.V. All rights reserved.

1. Introduction

The concept of the digital divide rests on a comparative perspective of relative inequality. The

idea behind this concept is that there are significant benefits from computer and Internet usage and
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that non-usage results in negative consequences. Meanwhile, the diffusion of the Internet among

households has reached high levels in developed countries. As a consequence, the binary

classification of access in terms of physical access (having a computer and an Internet connection or

not) is considered to have been superseded and replaced by a divide that is supposed to concentrate

on a large number of more complex variables and relations. A more refined understanding of the

digital divide has developed, and several conceptualizations of how to approach digital divide

research exist (DiMaggio and Hargittai, 2001; Kling, 2000; Mossberger et al., 2003; Van Dijk,

2005; Warschauer, 2003). One of the most important factors in these conceptualizations is the

differential possession of digital skills. Changes in society demand new skills, especially those

related to the Internet as one of the most important means of communication in contemporary

society.

Policy makers and new media developers often seem to believe that, with the exception of

some seniors, now everybody has access to and can use the Internet. The general public opinion

seems to be that Internet skills are not equally distributed in society, but that with the passing

away of the oldest age groups, the problem of a lack of Internet skills will solve itself. Society

seems to contribute to the view that older people are awkward users of technology. Take, for

example, commercials in which seniors are presented as clumsy when using new communication

technologies. However, only few measurements and scientific investigations of the actual skill

level possessed by populations at large have been conducted. These measurements often focus on

basic use of the Internet (e.g., locating the address bar or conducting a search operation). Other

studies address one specific aspect of Internet skills. Examples of such skills are navigation (Ford

and Chen, 2000), orientation in an hypermedia environment, or getting lost (Ahuja and Webster,

2001; Otter and Johnson, 2000), selecting search results (Aula and Nordhausen, 2006; Birru

et al., 2004; Hölscher and Strube, 2000; Pan et al., 2007), defining search queries (Birru et al.,

2004; Lucas and Topi, 2002; Spink et al., 2001), and evaluating information (Morahan-Martin,

2004). These studies are typically conducted in the fields of library research, computer science,

and educational science, and they help us understand the level of certain skills among people in

specific settings. Due to the specific research scope, however, demographic correlates are rarely

considered.

As will be further explained in the next section, the unique contribution of this article is the use

of an Internet skills definition that accounts for medium- and content-related skills. As will

become clear, this distinction is important and provides new way of thinking about Internet skills.

Besides applying an in-depth Internet skills definition, measurements are conducted in

observational studies instead of surveys that use questions in which respondents are asked for an

estimation of their own skills. Observational studies in which actual performances are measured

are more valid than using survey instruments (Hargittai, 2005; Merritt et al., 2005; Talja, 2005;

Van Deursen and Van Dijk, 2010). In total, three studies are conducted in which a diverse group

of Internet users is subjected to actual performance tests. Besides age, other variables considered

are gender, education, Internet experience, and amount of Internet use. These explanatory

variables have their own unique relation with the two types of Internet skills and appear to be the

most important variables to account for when measuring the proposed range of Internet skills

(Van Deursen and Van Dijk, in press). The main questions considered are:

Research Question 1: Which of the following factors contribute to the level of Internet skills:

Gender, age, educational attainment, Internet experience, and amount of time spent on the

Internet?

Research Question 2: What is the relative contribution of each of these factors?
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2. Theoretical background

2.1. Internet skills

The concept of Internet skills is just one of many concepts that resulted from the rapid

diffusion of digital technologies into society. Both Bawden (2001) and Virkus (2003) concluded

that, in most cases, the exact nature of these concepts is not adequately defined. Often, authors

seem to believe that the definition of a term used is self-explanatory. The development of

assessments has been hampered particularly by the lack of consensus on what constitutes

measurable dimensions (Ba et al., 2002). One reason to apply the term ‘Internet skills’ is the

association with references applied in digital divide research, where the term ‘digital skills’ is

commonly used (e.g., De Haan, 2004; Fuchs and Horak, 2008; Kvasny, 2006; Mason and Hacker,

2003; Van Dijk, 2005; Van Dijk and Hacker, 2003). Internet skills can be considered a

specification; others are, for example, the skills to use mobile telephones or computers. To

encourage research to focus in-depth on Internet skills measurements and to support the

achievements of digital divide research, Van Deursen and Van Dijk (2009, 2010) elaborated four

types of Internet skills from an extensive literature overview. Their definition distinguishes

between medium- and content-related Internet skills. The first type of medium-related Internet

skills are the operational Internet skills, derived from concepts such as instrumental skills

(Steyaert, 2002), technical competence (Mossberger et al., 2003), technological literacy (Carvin,

2000), and technical proficiency (Søby, 2003). All these concepts indicate a set of basic skills in

using Internet technology. The second type of medium-related Internet skills are the formal

Internet skills that relate to the hypermedia structure on which the Internet is built. This structure

requires the skills of navigating and orientating in an hypermedia environment (Edwards and

Hardman, 1989; Kwan, 2001; Park and Kim, 2000). The two types of content-related skills are

information and strategic Internet skills. Information Internet skills are derived from studies that

adopt a staged approach in explaining the actions via which users try to fulfill their information

needs (Marchionini, 1995). Strategic Internet skills are the capacity to use the Internet as a means

of reaching particular goals and for the general goal of improving one‘s position in society. The

definition for strategic skills is based on classical approaches to decision-making (Miller, 2006).

The applied definition is unique in its distinction between medium- and content-related

Internet skills. This distinction can also be applied to other (traditional and digital) media. The

common denominator of operational skills is that the use of all media requires certain technical

abilities to process the signs and symbols concerned and to command the particular hard- and

software. All media have particular formal structures that users should become familiar with too.

Subsequently, all media offer particular content that enables searching, selecting, processing, and

evaluating information. Finally, all media can be approached with strategic skills to use them as a

means to reach a particular benefit or goal. The definition for the four skills when applied to the

Internet are listed in Table 1.

Van Deursen and Van Dijk (2010) stress that the four Internet skills are based on individual

abilities, making them include relevant skills necessary for the general population to function

well in an increasingly digital environment. By both accounting for technical aspects related to

the use of the Internet and substantive aspects related to the content provided by the Internet, Van

Deursen and Van Dijk avoid a technologically deterministic viewpoint. Their definition

illustrates that the provision of operational and formal skills alone is not sufficient when using the

Internet. Furthermore, Van Deursen and Van Dijk claim that their definition contains gradients of

difficulty and that the four skills have a sequential and conditional nature. Content-related skills
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somehow depend on the medium-related skills because the absence of medium-related skills means

that one will not even come to perform the content-related skills. The Internet, for example, makes

information-seeking more difficult because it assumes a number of new operational and formal

skills to begin with, thereby raising an extra barrier in comparison with the more traditional media

skills such as reading and writing. We therefore expect there to be a significant influence of

medium-related Internet skills on content-related Internet skills. This leads to the first hypothesis:

H1. The level of medium-related Internet skills has a positive influence on the level of content-

related Internet skills.

2.2. Explanatory variables for the level of Internet skills

The distinction between medium- and content-related skills is further discussed in this section,

where the considered explanatory variables for the level of Internet skills are introduced. The first

variable is gender, which is often discussed in the digital divide debate. Most of these discussions

concern gender differences in physical Internet access or in types of Internet use. Here it is

pointed out that in comparison to men, women use the Internet less often, spend less time online,

and they less often use high-speed entry (Fallows, 2005; Horrigan, 2008; Ono and Zavodny,
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Table 1

Four types of Internet skills (Van Deursen and Van Dijk, 2009, 2010).

Medium-related Internet skills

Operational Internet skills Operating an Internet browser:

� Opening websites by entering the URL in the browser’s location bar.

� Navigating forward and backward between pages using the browser buttons.

� Saving files on the hard disk.

� Opening various common file formats (e.g., PDF).

� Bookmarking websites.

Operating Internet-based search engines:

� Entering keywords in the proper field.

� Executing the search operation.

� Opening search results in the search result lists.

Operating Internet-based forms:

� Using the different types of fields and buttons.

� Submitting a form.

Formal Internet skills Navigating on the Internet by doing the following:

� Using hyperlinks embedded in different formats such as texts, images, or menu’s.

Maintaining a sense of location while navigating on the Internet, meaning:

� Not becoming disoriented when navigating within a website.

� Not becoming disoriented when navigating between websites.

� Not becoming disoriented when opening and browsing through search results.

Content-related Internet skills

Information Internet skills Locating required information, by:

� Choosing a website or a search system to seek information.

� Defining search options or queries.

� Selecting information (on websites or in search results).

� Evaluating information sources.

Strategic Internet skills Taking advantage of the Internet by doing the following:

� Developing an orientation toward a particular goal.

� Taking the right action to reach this goal.

� Making the right decision to reach this goal.

� Gaining the benefits resulting from this goal.



2003; Wasserman and Richmond-Abbott, 2005). Therefore, women have less opportunity to

familiarize themselves with the medium (Lally, 2002) and have less knowledge about the

Internet. The result is that men have a better use of the Internet than women (Goulding, 2003).

Similarly, Wasserman and Richmond-Abbott (2005) found the level of Internet use to be related

to web-knowledge, which was higher among men than among women. Most of these conclusions

are based on survey measures of Internet knowledge of skills. Actual performance tests

conducted by Hargittai and Shafer (2006) indicate that men and women do not differ much in

their skills to search for information online (content-related information Internet skills). This

might be explained by the fact that educational differences between men and women have

declined in developed countries. This leads to the following hypotheses:

H2. Men have better medium-related Internet skills than women.

H3. Men and women do not differ in the level of content-related Internet skills.

As discussed in the first section, the general opinion is that younger generations are especially

considered skilled users of the Internet. The idea behind this opinion is that younger generations

have had exposure to the Internet throughout their entire life. Seniors have never had the

opportunity to acquaint themselves with the Internet at school and therefore lag behind in their

ownership and use of the Internet (De Haan et al., 2002). Furthermore, seniors have more trouble

learning Internet skills due to decreased working memory and reaction times (Boyd and Bee, 2009).

Although it is rarely tested whether the younger generations indeed have higher levels of Internet

skills (Bennett et al., 2008), there is some empirical evidence. Cho et al. (2003), for example, found

that both young and upper-class users were most effective in obtaining what they sought online. The

performance tests conducted by Hargittai (2002) led to the conclusion that age is negatively

associated with one‘s level of Internet skill. However, of those studies that point out differences in

Internet skills between young and senior Internet users, none of them accounted for differences in

medium- and content-related Internet skills. Regarding the first, we indeed expect age to have a

negative influence. This in turn might also influence the level of content-related Internet skills

because of the expected conditional nature of the medium- and content-related Internet skills.

However, it remains unknown what the direct effect of age is on the level of content-related Internet

skills. Some studies found that, although students use the Internet at a relatively young age, they still

lack some of the content-related Internet skills such as reflection regarding search results (e.g.,

Pritchard and Cartwright, 2004). This leads to the following hypotheses:

H4. Age has a negative influence on the level of medium-related Internet skills.

H5. Age has a no influence on the level of content-related Internet skills.

Besides gender and age, it is also important to consider educational level of attainment in

Internet skills measurement. In fact, this variable is the most consistent global predictor for the

use of information communication technologies such as computers and the Internet. In general,

the higher educated part of the population is characterized by high levels of computer ownership,

the availability of Internet access at home, high levels of broadband connectivity, and by

spending a more than average time online (Buente and Robbin, 2008; DiMaggio et al., 2004).

Katz and Rice (2002) argue that lower educated groups are unable to apply the content provided

by the Internet to their functional needs. Goldin and Katz (2008) furthermore argue that the more

highly educated are able to keep up with technological advancements and therefore increase their

lead over people who are not able to keep up. This leads to the following hypotheses:
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H6. Level of educational attainment has a positive influence on the level of medium-related

skills.

H7. Level of educational attainment has a positive influence on the level of content-related

skills.

Other variables that should be accounted for when measuring Internet skills are amount of

Internet use and Internet experience. According to Hargittai (2002), people who spend more time

online—whether at work or any other location—acquire more knowledge about the Internet and

thus have better online skills. In general, for both computers and the Internet, the length of

previous experience and the amount of current usage are associated with greater technological

expertise (Schumacher and Morahan-Martin, 2001). People who have been Internet users for a

longer period of time are expected to be better at finding information online because they have

more experience to draw on (Hargittai, 2002). With experience, the Internet assumes an

increasingly important role in Internet users’ lives in terms of how they obtain information and it

can even become an integral part of their daily lives (Renahy et al., 2008). Searching on the

Internet would thus become a habit or even an automatic reflex when searching for any

information in general (Renahy et al., 2008).

H8. Internet experience has a positive influence on the level of medium-related Internet skills.

H9. Internet experience has a positive influence on the level of content-related Internet skills.

H10. The number of hours spent online has a positive influence on the level of medium-related

skills.

H11. The number of hours spent online has a positive influence on the level of content-related

skills.

2.3. Core model

The hypotheses from the former section together lead to the model presented in Fig. 1. This

model shows the expected relations between the explanatory independent variables and the

dependent variables of medium- and content-related Internet skills.

3. Method

3.1. Method of data collection

Three performance tests are conducted to test the model presented in Fig. 1. The first test took

place between September and December 2007, the second between September and December

2008, and the third between October 2009 and April 2010. All three Internet skills performance

tests were conducted in a university office. Shortcomings of using this particular location include

the negative influence on response rates, the use of a location with which people are not familiar, and

the use of a computer that is configured differently from the machine people usually use. This may

influence the results, as certain settings (e.g., the default home page or keyboard layout) are not

equivalent to their own. However, advantages include the fact that this approach controls for quality

of the Internet connection and of hardware/software and that the setting is equally different and new

for all.

After arriving at the laboratory, subjects were given verbal instructions about the procedure

of the study. Prior to the test, a 10-minute questionnaire was administered to gather personal
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data. After the subjects completed the questionnaire, they were given a sequence of nine

assignments, one at a time. Subjects themselves decided when they were finished or wanted to

give up on an assignment. No encouragements were given because the pressure to succeed is

already higher in a laboratory setting than at home. After a specific maximum amount of time

had passed (determined from the pilot-tests), the test-leader gently asked the subjects to move

on to the next assignment. If the correct answer was not found, the task was rated as not

completed. The test leader refrained from influencing the subjects’ strategies and directly

measured whether the task was completed successfully (which is the case when the correct

answer was found).

During the assignment completion, subjects used a keyboard, a mouse, and a 17-inch monitor.

These were connected to a laptop from which the test-leader could watch the subjects’ actions.

The laptop had access to a high-speed university network for Internet use and was programmed

with the most popular Internet browsers (Microsoft Internet Explorer, Mozilla Firefox, and

Google Chrome). This allowed subjects to replicate their regular Internet use. No default page

was set on the browsers, and all the assignments started with a blank page. To ensure that subjects

were not influenced by previous user’s actions, the browser was reset after each session by

removing temporary files, cookies, and favorites. In addition, downloaded files, history, form

contents, and passwords were removed, and the laptop was rebooted.

3.2. Sample

In line with the performance test conducted by Hargittai (2002), we made the condition of

invitation that the subject used the Internet at least once every month for more than just e-mail.

This condition excluded approximately 20% of the Dutch population, but ensured that low-

frequency users who were nonetheless familiar with the Internet were included. The subjects

were not informed about the exact intention of the studies. They were told the study would cover
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general Internet use. The invitation policy put people who feared a test at ease. Only adult Dutch-

speaking users were included.

To be able to generalize from the findings, subjects were recruited by applying a stratified

random sampling method. First, a sample was randomly selected from a telephone book of Twente

(an eastern region in the Netherlands). Subsequently, people in this sample were contacted and

asked for their participation. If willing to participate, the respondent was screened for gender, age,

and education. This was repeated until equal subsamples of gender, age (equal number of subjects in

the categories of age 18–29, 30–39, 40–54, and 55–80), and educational level of attainment (equal

number of subjects in the categories low, middle, and high) were reached. When respondents

indicated they were willing to participate, their contact mailing address and e-mail address were

recorded, and a time for the research session was scheduled. Respondents received a confirmation/

follow-up letter in the mail with directions to the research site. The day before the study,

respondents were reminded of the session by phone. After the session (which took approximately

one and a half hours), subjects were rewarded with 25 Euro for their participation.

Both in the first and second study, 109 subjects participated (response rates to the invitation

were 28% and 32%, respectively). In the third study, 88 subjects participated (response rate was

19%). Table 2 contains the number of subjects in the three studies and their breakdown in terms of

gender, age, and educational attainment. The average years of Internet experience was 8.1

(standard deviation = 3.0), 8.3 (SD = 3.2), and 9.3 (SD = 4.3), and the average amount of Internet

use was 9.7 hours a week (SD = 9.7), 9.5 hours a week (SD = 10.2), and 12.3 hours a week

(SD = 13.7) in studies 1, 2, and 3, respectively. The average age of the subjects was 43.4

(SD = 15.5), 43.2 (SD = 17.1), and 42.5 (SD = 17.5), respectively. Overall, the people who

participated in the three studies represent a diverse group of Internet users.

3.3. Assignments

Two assignments (consisting of eight sub-tasks) were used to measure operational Internet

skills, two (consisting of four sub-tasks) for measuring formal Internet skills, three for measuring

information Internet skills, and two for measuring strategic Internet skills. The assignments

applied situations that are closely linked to the types of real-life questions that people face, as the

presence of a real information need makes observation a means for gaining valuable insight into
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Table 2

Number of subjects over gender, education, and age.

Study 1

n (%)

Study 2

n (%)

Study 3

n (%)

Gender

Male 51 (47%) 57 (52%) 45 (51%)

Female 58 (53%) 52 (48%) 43 (49%)

Education

Low 32 (29%) 34 (31%) 25 (28%)

Middle 37 (34%) 34 (31%) 32 (36%)

High 40 (37%) 41 (38%) 31 (35%)

Age

18–29 25 (23%) 27 (25%) 24 (27%)

30–39 27 (25%) 23 (21%) 18 (21%)

40–54 27 (25%) 28 (26%) 23 (26%)

55–80 30 (27%) 30 (28%) 23 (26%)



users’ natural behavior (Shneiderman et al., 1997). All assignments are fact-based and have one

specific correct action or answer. Open-ended tasks are avoided because of the ambiguity of

interpretation of the many potential answers. Before the three performance tests were conducted, 12

subjects were recruited to participate in a pilot-test in which the assignments were tested for

comprehensibility and applicability. A conscious effort was made to include seniors and less-

educated individuals. After the pilot-tests, some formulations in the task descriptions were adjusted.

In the first study, assignments were related to government information and services. Some of

the assignments were derived from the 10 most used search queries in the general Dutch

government’s Internet portal. The second study used a more popular context, in which general,

leisure-related assignments geared toward everyday experiences of Internet users had to be

completed. Assignments in the third study were all health-related and accessible to the general

user population. The full list of the assignments charged to the subjects and the maximum amount

of time for every assignment are listed in Appendix A.

The total outcome for every skill is measured as the number of tasks solved successfully. The

level of medium-related Internet skills is determined by the total number of successfully completed

operational and formal Internet skills. The level of the content-related Internet skills is determined

by the total number of successfully completed information and strategic Internet skills.

4. Results

4.1. Overview of assignment completion

Table 3 provides an overview of the average completion rate of the Internet skills assignments

over the three studies. It appears that the Dutch population on average has a fairly high level of

operational and formal Internet skills, but that the levels of information and especially strategic

Internet skills attained are much lower. These particular results and their implications are

discussed in Van Deursen and Van Dijk (in press). Here, we are mainly interested in testing the

model presented in Fig. 1.

4.2. Analyses

To test the conceptual model presented in Fig. 1, structural equation modeling using Amos

17.0 (Arbuckle, 2010) was applied. Structural equation modeling is a statistical methodology that

takes a confirmatory (i.e., hypothesis-testing) approach to the analysis of a structural theory

bearing on some phenomenon (Byrne, 2001). Typically, this theory represents causal processes

that generate observations on multiple variables (Bentler, 1989). Synonyms for structural
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Table 3

Overview of average successful task completion in all three studies.

Task completion

M (SD) %

Operational Internet skills tasks (8) 6.0 (1.8) 75

Formal Internet skills tasks (4) 3.0 (1.0) 75

Information Internet skills tasks (3) 1.6 (0.9) 53

Strategic Internet skills tasks (2) 0.6 (0.7) 30

Note: M = mean; SD = standard deviation.



equation modeling are covariance structure analysis, covariance structure modeling, and analysis

of covariance structures. According to Byrne, the term structural equation modeling conveys two

important aspects of the procedure: (1) that the causal processes under study are represented by a

series of structural (i.e., regression) equations, and (2) that these structural relations can be

modeled pictorially to enable a clearer conceptualization of the theory under study. The

hypothesized model can then be tested statistically in a simultaneous analysis of the entire system

of variables to determine the extent to which it is consistent with the data. Byrne (2001) poses that

if the goodness of fit is adequate, the model argues for the plausibility of postulated relations

among variables; if it is inadequate, the tenability of such relations is rejected.

To test the hypotheses, the number of tasks completed successfully for all four types of

Internet skills are standardized in all performance tests. Then, the results of the three performance

tests are merged together creating a larger sample necessary for applying structural equation

modeling. Merging the results is allowed because the measurement of Internet skills was similar

(except for the specific content); the exact same structure for all tasks was used. Furthermore, all

tests applied a similar quota sample over gender, age, and education. The three studies together

created a sample of 306 subjects that actually performed assignments on the Internet; this was the

most valid testing method. Hoelter’s critical N is used to judge if the eventual sample size is

adequate for applying structural equation modeling. The model as presented in Fig. 2 resulted in a

Hoelter’s N of 333 (at the .05 levels of significance) and 415 (at the .01 levels of significance),

sufficient since sample size is adequate if Hoelter’s N > 200.

The correlation matrix of the variables is shown in Table 4. The correlations between gender

and the four Internet skills are not significant. From these results, gender can be excluded from

the path analysis (inclusion does not lead to a fitted model).

To test the first hypothesis (that medium-related Internet skills have a positive influence on the

level of content-related Internet skills), two path analyses were conducted. One path analysis

involved a direct path from medium-related skills to content-related skills, while the other path

analysis did not include a direct path. The results obtained by testing the validity of a causal

structure with a direct path from medium-related skills to content-related skills showed a good fit,

x2(11) = 19.01, x2/df = 1.73, SRMR = .032, TLI = .972, RMSEA = .049 (90% confidence

interval [CI]: .000, .085), AIC = 69.013, ECVI = .226 (CI: .200, .279). The results obtained by

testing the validity of a causal structure without a direct path from medium-related skills to content-

related skills showed a poor fit, x2(12) = 44.38, x2/df = 3.70, SRMR = .055, TLI = .895,

RMSEA = .094 (90% confidence interval [CI]: .065, .124), AIC = 92.381, ECVI = .303 (CI:

.248, .383).
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Table 4

Correlation matrix.

1 2 3 4 5 6 7 8 9

1. Gender – �.03 �.04 �.03 �.16 �.10 �.02 �.06 �.02

2. Age – – �.09 �.15 �.40 �.52 �.43 �.04 �.07

3. Education – – – .27 .11 .28 .33 .32 .46

4. Internet experience (yrs) – – – – .18 .17 .24 .16 .19

5. Hours online – – – – – .31 .16 .11 .07

6. Operational skills – – – – – – .67 .34 .38

7. Formal skills – – – – – – – .34 .40

8. Information skills – – – – – – – – .37

9. Strategic skills – – – – – – – – –

Note: Significant at p < .05; non-significant correlations are in italics.



To test hypotheses H8–H11, an additional path analysis was conducted without direct paths

from Internet experience and hours online to content-related skills. The results obtained by

testing the validity of a causal structure without the direct paths from Internet experience and

hours online to content-related skills showed an improved fit, x2(12) = 19.31, x2/df = 1.61,

SRMR = .033, TLI = .976, RMSEA = .045 (90% confidence interval [CI]: .000, .080),

AIC = 67.311, ECVI = .221 (CI: .197, .274). The path model with standardized path coefficients

is featured in Fig. 2. This figure summarizes the factor loading (b) of the variables and the

squared multiple correlation (R2) for the medium- and content-related Internet skills.

The standardized path coefficients show a significant direct effect of Internet experience,

education, and age on medium-related skills. The direct effect of hours spent online weekly on

medium-related skills is not significant. Fig. 2 also shows significant direct effects of education,

age, and medium-related skills on content-related skills. Squared multiple correlations provide

information about the variance accounted for by the complete set of variables, and they show that

medium-related skills accounted for 69%, and content-related skills accounted for 80%.

4.3. Overview of the hypotheses

Hypothesis H1—that medium-related Internet skills positively affect the level of content-

related skills—is accepted. The correlation between these skills is high and significant, indicating

that a higher level of medium-related skills contributes to higher levels of content-related skills.

Hypotheses H2—that men have better medium-related Internet skills than women—is

rejected. Hypothesis H3—that men and women do not differ in the level of content-related

Internet skills—is accepted. Since there were no significant relations between gender and the four

Internet skills, there is no influence of gender on any of these skills.

Hypothesis H4—that age negatively affects the level of medium-related skills—is accepted.

The elderly perform more poorly than the younger generations with regard to medium-related

skills, as was expected. Hypothesis H5—that age has no influence on the level of content-related

Internet skills—is rejected. There is a direct, positive, significant effect of age on content-related

skills, meaning that the older generations perform better than the younger with regard to these
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skills. However, the final results of the performance tests measuring both medium- and

content-related skills are still negative. The direct effect of age on content-related Internet

skills is mediated by the indirect effect of age on medium-related skills. When the path from

age to medium-related Internet skills (b = �.67) is multiplied by the path from medium-

related skills to content-related skills (b = .77) and summed with the direct path from age to

content-related Internet skills (b = .37), the result is a b of �.15. This indicates that medium-

related skills have a major influence on the performance of content-related-skills, so that the

older generations still score slightly lower on performance tests than young people with regard

to these skills.

Hypotheses H6—that education positively affects the level of medium-related skills—and

H7—that education positively affects the level of content related skills—are both accepted. The

level of educational attainment affects both medium- and content-related Internet skills. The total

effect of education on content-related skills (b = .75) results from the direct effect of education

on content-related skills added by the indirect effect of education on medium-related skills.

Although hypothesis H8—that Internet experience has a positive influence on the level of

medium-related Internet skills—is accepted, hypothesis H9—that Internet experience has a

positive influence on the level of content-related Internet skills—is not. The number of years of

Internet use only seems to contribute to the level of medium-related Internet skills. In addition,

both hypothesis H10—that the number of hours spent online weekly has a positive influence on

the level of medium-related skills—and hypothesis H11—that the number of hours spent online

weekly has a positive influence on the level of content-related skills—are rejected.

5. Discussion

5.1. Main findings

From the measurement model presented in Fig. 2, we are able to address both our research

questions. Age appears to be a significant contributor to medium-related skills, being operational

and formal Internet skills. Younger people perform better on these skills than older people do.

However, the results regarding content-related skills prove different. In fact, age positively

contributes to the level of content-related skills, meaning that older people perform better than

the younger ones on the condition that they have an adequate level of medium-related skills. Due

to the lack of medium-related Internet skills, however, older people are seriously limited in their

content-related skills. The results indicate that the popular and unpleasant assumption that the

skill problem will solve itself with the loss of the oldest age groups is false. This assumption

should be carefully reconsidered and seems to be primarily based on the level of operational and

formal Internet skills. Unfortunately, this assumption is further strengthened by older people

themselves. People who have little confidence in their ability to use the Internet, who are

dissatisfied with their Internet skills or who are uncomfortable using the Internet may be said to

have weak self-efficacy beliefs (Eastin and LaRose, 2000). Unfortunately, those with low levels

of self-efficacy are less likely to adopt and use the Internet in the future than those with high

degrees of self-efficacy (Eastin and LaRose, 2000).

Regarding the effects of age, we would like to emphasize that these results account for the

current era and current generations. We do not know whether the same differences will persist in

the future. Although operational and formal skill-related problems are easiest to account for, they

might persist since technology changes and with these changes new specific operational and

formal skill-related problems will come into existence.
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The most important factor—influencing all types of Internet skills—is the level of educational

attainment. Research within the digital divide discourse is often highly marked by differences in

educational attainment, especially concerning Internet access. Although low general literacy

levels are often related to digital inequality, regarding Internet skills another assumption is very

common. It is often argued that people learn Internet skills more in practice, by trial and error,

than in formal educational settings (e.g., De Haan et al., 2002; Van Dijk, 2005). From the results it

is possible to conclude that this mainly goes for operational and formal Internet skills, but not for

information and strategic skills.

It is noteworthy that the level of Internet skills has such a weak relation with years of Internet

experience and with the number of hours spent online weekly. Internet experience only

contributes to medium-related skills. This might be explained by the fact that people often keep

repeating similar mistakes when using computers. Computer users tend to rely on acquired skills,

even when they are aware that they could learn more efficient procedures for achieving the same

results (Cahoon, 1998). This might also account for Internet users. People learn by trial and error,

but when they more or less achieve the goals they had in mind, people will persist in making the

same mistakes online. This will certainly be the case when there is no one around to point out

mistakes.

Content-related skills do not grow at all with years of Internet experience and number of hours

spent online weekly. This further enervates the assumption that with the passing away of seniors

the Internet skill problem will solve itself. Especially regarding information and strategic Internet

skills, it is educational level of attainment that is most relevant. These skills strongly relate to the

possession of general intellectual skills that do not gain from long or heavy Internet use.

Gender did not reveal any differences. Because education plays such a significant role when

considering Internet skills, the lack of significant results for gender can primarily be explained by

the fact that, in the Netherlands, to a large extent gender differences within education have

disappeared.

5.2. Limitations

The studies discussed provide a comprehensive overview of the Internet skill levels of different

segmentsof the Dutch populationand reveal that basic assumptions concerning Internet skills should

be carefully reconsidered. The measurement of these skills, however, was limited to information-

related activities. Although these activities remain the most widely used (Witte and Mannon, 2009),

the communication capacities of the Internet have gained considerable attention over the last few

years. Communication Internet skills were not measured because this would have made the

performance tests, which already required 1.5 hours of the subjects’ time, an unrealistic effort. In

addition, content creation and sharing have also been ignored. We suggest that information and

strategic skills are crucial for these activities even more than for information retrieval. Active

participation and user-generated content require a high level of Internet skills. Both limitations are

something that future research should consider in developing operational definitions and

measurements of skills related to communication, interaction and peer-to-peer networking on the

Internet.

We do not know whether the observed differences between the explanatory variables and the

two types of Internet skills also account for the more traditional media. Further research should

answer this question by adding comparable skills performance tests of the use of other media than

the Internet. A comparison of the results of all these tests could show us whether the use of the

Internet makes a difference and whether Internet use aids us in achieving better information and
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better test results or if it introduces another barrier because many people do not master the special

skills required for appropriate use of the Internet. Our assumption would be that, while computers

and the Internet make things easier because they enable systematic information retrieval from

innumerable sources simultaneously, finding information in a traditional library might be more

difficult for inexperienced information seekers than finding the same information on the

Internet using a ‘simple’ search engine. On the other hand, computers and the Internet make

the content-related Internet skills more difficult because they assume a number of new

medium-related skills to start with. This introduces yet another barrier in addition to the skills

of reading and writing. Furthermore, computers and the Internet require particular content-

related skills that are somewhat different from those required for the use of traditional media.

Otherwise, one will make wrong selections based on information sources, make wrong

decisions trying to achieve particular aims, or drown in the wide ocean of information

provided by the digital media. All four skills taken together probably make the gap between

people with different educational, and age backgrounds larger for the new media than for

more traditional outlets.

Appendix A

List of Assignments in Study 1

Operational skill assignments

Assignment 1. (max. 12 minutes)

� 1.1: Go to the website of the Dutch Tax Administration (www.belastingdienst.nl).

� 1.2: Click on the link ‘Download and order’ in the menu on the right.

� Click on the subject ‘Marriage’.

� Click on the link ‘When you are getting married’.

� 1.3: Open the brochure ‘When you are getting married’.

� Save the brochure in the folder ‘Marriage’ on the desktop.

� 1.4: Use the back-button to go back to ‘Download and order’.

� Click on the link ‘Declaration 2006’.

� Click on ‘Declaration software 2006 (Windows)’.

� 1.5: Save the file ‘Electronic declaration IB 2006 for Windows’ on the desktop.

� 1.6: Go back to the homepage of the Tax Administration.

� Add the homepage to the favourites (or bookmarker).

� 1.7: Use the search engine using the keyword ‘save-as-you-earn deduction’.

� Open the third search result of the search assignment.

Assignment 2. (max. 8 minutes)

� 2.1: Go to the Child care allowance website:

www.toeslagen.nl/reken/kinderopvangtoeslag/.

� Complete the fields using the information given.

Formal skill assignments

Assignment 3. (max. 10 minutes)

� 3.1: Go to the website of the Central Office of Information (www.postbus51.nl).

� Follow the options Accommodation/Rent/Rental price/Rent Subsidy.

� Choose the option: ‘What is rent subsidy and how do I apply for it?’.
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� 3.2: Click on the link ‘Applying for rent subsidy’.

� Go to the homepage of the Allowance website in the new window.

� Go back to the homepage of Postbus51 in the old window.

� 3.3: Perform a search on the Postbus51 website with keyword ‘rental price’.

� Open the first search result.

� Open the second search result.

Assignment 4. (max. 10 minutes)

� 4.1: Imagine that you just moved to Nijmegen. You would like to look up the office addresses of

the IB-Groep, UWV and CWI.

Information skill assignments

Assignment 5. Parking (max. 12 minutes)

� Imagine that you just moved to Rotterdam. Because it is hard to find a parking spot, you decide

to buy a subscription. Find out how much a subscription to the car park named ‘Spaanse Kade’

costs. Use the homepage of Rotterdam (www.rotterdam.nl).

Assignment 6. Theft (max. 12 minutes)

� Imagine that your passport is stolen. Use a search engine to find out what type of document you

need to apply for a new passport after the old one is stolen.

Assignment 7. Salary (max. 12 minutes)

� Imagine that you are 25 years old. In between September 1st and December 30th you had a full-

time job in a factory. Your wage was 1275 Euro gross every month. Use a search engine to find

out whether you were entitled to a higher salary during this period. (Yes, because the salary was

lower than _ Euro./No, because the salary was higher than _ Euro.)

Strategic skill assignments

Assignment 8. Salary (max. 12 minutes)

� When your employer underpaid you, what financial ‘benefit’ can you then personally obtain?

Sort this out using the Internet.

Assignment 9. Elections (max. 30 minutes)

� Image that there are national elections soon. You are in doubt whether to vote for the PvdA, the

CDA or the VVD. You have the following opinions:

� In favour of using nuclear energy;

� In favour of a high child care allowance;

� Against having two nationalities.

� Using the Internet, find out which of these three political parties have your first, second and

third preference.

List of Assignments in Study 2

Operational skill assignments

Assignment 1. (max. 6 minutes)

� 1.1: Go to the website of the CBR (www.cbr.nl).

� 1.2: Click on the link ‘Motor’ in the menu on the left.
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� Click on the subject ‘Motor and scooter’.

� 1.3: Open the brochure ‘Motor and scooter’.

� Save the brochure in the folder ‘CBR’ in My Documents.

� 1.4: Use the back button to go back to homepage of the CBR website.

� 1.5: Add the homepage to the Favourites (or bookmarks).

Assignment 2. (max. 5 minutes)

� 2.1: Go to the website of Marktplaats (www.marktplaats.nl) and click on the link ‘Uitgebreid

zoeken’.

� Complete the fields using the information given.

� 2.2: Conduct the search en open the third search result.

� 2.3: Save the logo of Markplaats in the upper left corner on the desktop of the computer.

Formal skill assignments

Assignment 3. (max. 8 minutes minutes)

� 3.1: Go to the website of the ANWB (www.anwb.nl).

� Follow the options Car/Sell/Selling.

� Choose the option: ‘Selling my car via AutoTrader’.

� 3.2:

� Go to the homepage of the Autotrader website in the new window.

� Go to the homepage of the ANWB in the old window.

� 3.3: Perform a search on the ANWB website with keyword ‘beach’.

� Open the first search result.

� Open the second search result.

Assignment 4. (max. 8 minutes)

� Find the addresses of the following three Museums. Use the museums’ website:

� Het Mauritshuis (www.mauritshuis.nl/).

� Het Museon (www.museon.nl/).

� Het Letterkundig Museum (www.letterkundigmuseum.nl).

Information skill assignments

Assignment 5. T-mobile (max. 10 minutes)

� Imagine. . . 8 months ago you subscribed to a mobile telephone contract with T-mobile. Now

you would like to take advantage of the new T-mobile iPhone offer. Answer the following

question, using the T-mobile website (www.t-mobile.nl): Is it possible to subscribe to a T-

mobile iPhone contract as a continuation of your current subscription?

Assignment 6. Restaurant (max. 10 minutes)

� Imagine. . . You would like to go out for a luxury dinner in Amsterdam. You prefer the

restaurant with the most Michelin stars. Answer the following question using a search engine:

What restaurant would you go to?

Assignment 7. Go boating (max. 12 minutes)

� Imagine. . . You bought a rubber boat of 9.84 feet in length. You can reach a maximum speed of

17 mph with this boat. Answer the following question using a search engine: Are you allowed

to use this boat in public waters like the Maas?
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Strategic skill assignments

Assignment 8. Shopping in Amsterdam (max. 15 minutes)

� Imagine. . . You and your partner take your son out for shopping in Amsterdam. You would like

to go by car, but the ride would cost you 4 Euros for every 12.4 miles, not counting 4 hours of

parking in the centre of Amsterdam. Because your son has a train pass (which might offer

possibilities for you too), you wonder if the train would be cheaper than using the car. Use the

Internet to figure this out.

Assignment 9. Travelling (max. 25 minutes)

� Imagine. . . From March the 7th through the13th of next year you are planning a trip to London

with your partner. You would like to book two tickets from a nearby airport (in the Netherlands)

and a hotel in the centre of London. Find out how much this would cost using the Internet,

aiming to identify the cheapest options. Consider flight, hotel and travel expenses to and from

the airport in London.

List of Assignments in Study 3

Operational Internet skills

Assignment 1 (max. 12 minutes)

� 1.1: Go the website of the RIVM (www.rivm.nl).

� 1.2: Click on the link ‘Infectieziekten’ in the menu on the left.

� Click on the subject ‘Thema’s’.

� Click on the subject ‘Hoofdluis’.

� Click on the subject ‘Voorlichtingsmateriaal downloaden’.

� 1.3: Open the brochure ‘Veelgestelde vragen’.

� Save the brochure in ‘‘My Documents’’.

� 1.4: Use the back button to go back to homepage of the RIVM Website.

� 1.5: Add the homepage to the Favourites (or bookmarks).

Assignment 2 (max. 8 minutes)

� 2.1: Click on the link ‘Uitgebreid zoeken’.

� Complete the fields using the information given.

� 2.2: Execute the search function and open the third search result.

� 2.3: Save the logo of the MinVWS on the desktop of the computer.

Formal Internet skills

Assignment 3 (max. 10 minutes)

� 3.1: Go to the website of ZonMW (www.zonmw.nl).

� Follow the options: Onderwerpen/Jeugd/Zorg.

� Choose the option: ‘RIVM/Jeugdgezondheid’.

� 3.2:

� Go to the homepage of the RIVM website in the new opened window.

� Go to the homepage of the RIVM website in the original window.

� 3.3: Perform a search on the ZonMW website with keyword ‘infectie’.

� Open the first search result.

� Open the fourth search result.
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Assignment 4 (max. 10 minutes)

� Find the addresses of the following three health organizations. Use the websites of the

organization:

� ISALA Clinic in Zwolle (www.isala.nl).

� BOSK Organization for the disabled (www.bosk.nl/).

� GGZ Enschede (www.ggznederland.nl).

Information Internet skills

Assignment 5 (max. 12 minutes)

� Imagine. . . You would like to know more about H1N1 influenza, originally called Swine Flu.

Answer the following question, using the website of Dokterdokter (www.dokterdokter.nl):

Why is the name Swine flu not correct?

Assignment 6 (max. 12 minutes)

� Imagine. . . During a hike you are bitten by a tick. A red spot appears that increases. This is a

sign you have been infected with Lyme borreliosis. A friend recommends to start with an

antiviral (remedy against viral infections) immediately, since Lyme’s disease can have very

unpleasant consequences when treatment starts too late! Answer the following question using a

search engine: Is it a good idea to start an antiviral remedy?

Assignment 7 (max. 12 minutes)

� Imagine. . . The last few months, your son has been suffering problems with his back. His back

shows a deviation to the left. It looks like one leg is shorter than the other, although this does not

appear to be the case. Answer the following question using a search engine: What is the name

of the condition your son suffers from?

Strategic Internet skills

Assignment 8 (max. 12 minutes)

� Imagine. . . You have a three year old son. Your mother gives you the advice to give him extra

vitamins A and D. Your mother believes these are necessary for a healthy growth. Answer the

following question by using the Internet: Would you give your son both extra vitamins A and D?

Assignment 9 (max. 30 minutes)

� Imagine. . . Your mother is 82 years old. Lately, she has been suffering from dementia and

impaired hearing. You decided to find a homecare organization in the city of Enschede that has

a special caring program for these complaints. You also would like the organization to organize

daily activities for seniors. Use the Internet to find a homecare organization in Enschede that

meets your demands.

References

Ahuja, J.S., Webster, J., 2001. Perceived disorientation: an examination of a new measure to assess web design

effectiveness. Interacting with Computers 14, 15–29.

Aula, A., Nordhausen, K., 2006. Modeling successful performance in web searching. Journal of the American Society for

Information Science and Technology 57, 1678–1693.

A.J.A.M. van Deursen et al. / Poetics 39 (2011) 125–144142

http://www.isala.nl/
http://www.bosk.nl/
http://www.ggznederland.nl/
http://www.dokterdokter.nl/


Ba, H., Tally, W., Tsikalas, K., 2002. Investigating children’s emerging digital literacies. Journal of Technology, Learning

and Assessment 1, 1–48.

Bawden, D., 2001. Information and digital literacies: a review of concepts. Journal of Documentation 57, 218–259.

Bennett, S., Maton, K., Kervin, L., 2008. The digital natives debate: a critical review of the evidence. British Journal of

Educational Technology 39, 775–786.

Bentler, P.M., 1989. Theory and Implication of EQS: A Structural Equations Program. BMDP Statistical Software, Los

Angeles.

Birru, M.S., et al., 2004. Internet usage by low-literacy adults seeking health information: an observational analysis.

Journal of Medical Internet Research 6, e25.

Boyd, D.A., Bee, H., 2009. Lifespan Development. Pearson, Boston.

Buente, W., Robbin, A., 2008. Trends in Internet information behavior, 2000–2004. Journal of the American Society for

Information Science and Technology 59, 1743–1760.

Byrne, B.M., 2001. Structural Equation Modeling with AMOS: Basic Concepts, Applications and Programming.

Erlbaum, Mahwah, NJ.

De Haan, J., 2004. A multifaceted dynamic model of the digital divide. IT&Society 1, 66–88.

Cahoon, B., 1998. Teaching and learning Internet skills. New Directions for Adult and Continuing Education 78, 5–13.

Carvin, A., 2000. More than Just Access: Fitting Literacy and Content into the Digital Divide Equation. Retrieved from

http://www.educause.edu/.
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