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Abstract The intensive use of interactive media has led to assertions about the effect of these media on
youth. Rather than following the assumption of a distinct Net generation, this study investigates
diversity in interactive media use among youth. Results from a pilot study show that contempo-
rary youth can be divided into clusters based on the use of interactive media. These results call
for a better understanding of these clusters and the characteristics of their members. The
research question for this paper was: Can patterns be found in the interactive media activities
and opinions of young people? We answer this question by a survey among 2138 Dutch stu-
dents aged 9 to 23 in education levels ranging from primary to higher professional education.
Four categories of interactive media activities were discerned using confirmatory factor analy-
sis: interacting, performing, interchanging, and authoring. Four clusters of interactive media
users, namely Traditionalists, Gamers, Networkers, and Producers were identified using cluster
analysis. Behind these straightforward categories, complex patterns of user activities and opin-
ions can be found. The implication is that education should be cautious in applying these media
as learning tools, because contemporary students show diversity in the kinds of interactive
media they prefer using.

Keywords cluster analysis, factor analysis, games, interactive media, survey, user patterns.

Introduction

The suggested arrival of a new generation of learners is
glossed under terms such as ‘Net generation’ (Tapscott
1998), ‘Millenials’ (Howe & Strauss 2000), ‘Digital
natives’ (Prensky 2006), or ‘Web generation’ (Hart-
mann 2003). Influenced by this suggestion, participants
in the Net Generation debate often approach contempo-
rary youth as a homogeneous group that uses interactive
media, consisting of games and Internet applications,

with great intensity and skill (Bennett et al. 2008).
However, recent empirical research contradicts these
assumptions of homogeneity and skills.

A growing number of empirical studies show that
young people have intermediate rather than high infor-
mation and communication technologies (ICT) skills
(Cameron 2005; Margaryan & Littlejohn 2008),
that their Internet use is characterized by ‘relatively
mundane forms of communication and information
retrieval’ rather than ‘spectacular forms of innovation
and creativity’ (Buckingham 2008, p. 14), and although
they use interactive media intensively (Duimel & De
Haan 2007; Schulmeister 2008), there is a diversity in
the kinds of media being used (Ito et al. 2008; Kennedy
et al. 2008; Kutteroff & Behrens 2008; Jones et al.
2009). Because these results do not point in the direc-
tion of a Net generation as one skilful and homogeneous
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group, the assumptions underlying the Net Generation
debate should be seriously questioned.

Often, the Net Generation debate is motivated by a
concern about the relationship between young people,
interactive media, and education (cf. Oblinger &
Oblinger 2005; Shaffer & Gee 2005). The debate is
valuable for education as it provides a framework to
pose questions regarding the application of interactive
media in organizing and stimulating education. Replac-
ing the assumption of a homogeneous generation with
empirical data that shows diversity makes the debate
even more valuable.

Associations between activities

The empirical research on young people’s use of inter-
active media often begins with a top-down approach of
pre-defined classes of applications, such as ‘informa-
tion retrieval’, ‘social networking’, ‘online gaming’, or
‘downloading’ (Livingstone & Bober 2005; Duimel &
De Haan 2007; Kutteroff & Behrens 2008). Despite the
usefulness of such classifications, the relationship
between applications remains unclear. Investigating
this relationship is valuable, since youth culture studies
show that young people use combinations of available
content and media to show others what they think is
important (Weber & Mitchell 2008). Profile pages for
instance, often show images of their owners merged
with photographs of popstars or sportsmen. Forums,
such as Gamerankings (http://www.gamerankings.
com) provide walkthroughs and cheat codes used by
gamers while playing. We believe that these kinds of
combinations can best be studied with a bottom-up
approach, by asking respondents about their use of
separate applications. Subsequently, possible combina-
tions of interactive media activities can be discovered
with statistical analysis. Furthermore, it is valuable to
investigate how these combinations of activities inform
the grouping of users. This grouping of users should
not be seen as a fixed categorization to replace the
homogeneous view, but rather as a nuanced addition to
the debate around youth, interactive media, and learn-
ing. Diversity in combinations of interactive media
activities and of users indicates a multitude of func-
tions these media have in people’s lives. Understanding
these functions therefore asks for studying the relation-
ship between types of interactive media activities and
types of interactive media users.

Functions of interactive media use

From a sociological perspective, there is also reason to
believe that diversity in interactive media use among
youth can be found.After all, contemporary late modern
society knows less guiding social structures than before
(Van den Brink 2007). In earlier times, the local com-
munity and a person’s social background provided
social structure. Today, people have to actively develop
frames of reference (Giddens 1993). This change in
social guidance affects a person’s patterns of behaviour
and resulting social relations, also known as social
space (Bourdieu 1984). It is by and through this social
space, that people develop patterns of values, beliefs,
and opinions, also known as cultural space (Elchardus
& Glorieux 2002). Both social and cultural spaces in
contemporary late modern society are influenced by
globalization, which results in young people trying to
give meaning to everyday life outside the traditional
structures (see Van den Beemt et al. 2010b for a more
extensive discussion). Today, with easily accessible
information and communication resources, young
people appear to organize themselves reflexively in
informal (online) communities called affinity spaces
(Gee 2004). The intensive use of interactive media
among contemporary youth indicates an important
function for these media in shaping both social and cul-
tural space.

In sum, the combination of activities is of importance
for understanding the functions of interactive media in
shaping both social space – the social function of inter-
active media – as well as cultural space – the cultural
function of interactive media. This means that we
should not look for frequencies of use as if media are
ends in themselves, but for patterns in interactive media
use that hint at the goals they are meant to facilitate.
Does online gaming go together with information
retrieval or social networking? Can a convergence of
media activities be found, or is there a divergence into
separated user groups? By studying the social and cul-
tural functions of interactive media through patterns of
use, we expect that a classification of activities as well
as a classification of users will appear from the results.

Considering both the class of grouped activities and
the class of grouped users is important for education,
because these classes specify diversity in interactive
media use among youth. For instance, if our results
would show that most students appear to be networkers
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with a negative attitude towards gaming, educators
could consider using social software instead of games as
an educational tool.Young people’s engagement in spe-
cific interactive media activities allow for the develop-
ment of expertise, ‘while simultaneously supporting
aspects of identity development such as a sense of
belonging in a community, feelings of competence, and
interest development’ (Barron 2006, p. 194). However,
educators should be careful in assuming that students
will automatically develop critical, reflexive skills or lit-
eracies through informal or intensive use of technology
(Ryberg & Dirckinck-Holmfeld 2008). By considering
the aforementioned classes, diversity in use and users
will appear, leading to first insights into the social and
cultural functions of interactive media.

Previous research

In an earlier research (Van den Beemt et al. 2010a), we
studied the interactive media behaviour of a group of
students in the Netherlands (N = 178, aged 10 to 25).
This study showed our participants using interactive
media intensively, but not in a unified way. Rather, the
results showed diversity in behaviour, which can be
expressed in user patterns. Furthermore, the results
showed a relation between interactive media use and
educational level, and between use and gender. Because
this study was limited to 178 respondents with an
unequal division of educational level and gender, the
results suggested a need for further research with a
larger sample. This paper presents the results of this
larger study and it aimed at describing patterns in the
interactive media behaviour among youth and their
opinions about these media.

Research question

In order to investigate interactive media use and opin-
ions, we formulated the following question: Can pat-
terns be found in the interactive media activities and
opinions of young people? This question will be
answered in three steps. First, we will analyse the use of
interactive media. Second, the relation between gender
and educational level and user activities will be exam-
ined. This is of importance because, in line with earlier
research (Duimel & De Haan 2007; Kutteroff &
Behrens 2008), our pilot study revealed differences in
interactive media use between boys and girls, and

between a number of educational levels (Van den Beemt
et al. 2010a). Furthermore, the range of levels in the
Dutch educational system (Eurydice 2009), where each
level is distinctively characterized by both method and
culture, suggests this attention. Third, we will analyse
the relation between young people’s opinions about
interactive media and interactive media activities.

The results of this study are important for education
and educational research alike, because it provides
insight into the use and meaning of interactive media
among youth. It adds to more nuances in the Net Gen-
eration debate and consequently contributes to making
well-considered choices for using interactive media as
learning tools. With the insights from this study, educa-
tors can decide for which students interactive media,
such as games and social software, are useful learning
tools, instead of applying these media uncritically based
on pre-assumptions of homogeneity and skilfulness.

Method

Participants

The study sample consisted of 2138 Dutch students, in
educational levels ranging from primary to higher pro-
fessional education (see Table 1 for an overview of par-
ticipants). For comprehension outside of the Dutch
context, four aggregated educational levels were used in
our analyses: primary education, vocational level, pre-
paratory higher education, and higher professional edu-
cation (see also Eurydice 2009 and Table 1). The survey
was conducted at 24 schools in six different regions
of the Netherlands. Participating schools were found
through several university networks. The study sample
was not drawn randomly but was conveniently sampled:
schools participated voluntarily, often with complete
classes of respondents, which were all included in the
analyses. The participating higher education schools
have a curriculum focused on technology. As a conse-
quence, these schools have more male students, which
affected the boy–girl ratio in our sample.

Materials

The online survey consisted of 25 questions addressing
two main topics: actual use of interactive media applica-
tions and opinions about the use of specific media. A
number of questions consisted of items that each
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referred to one of all interactive media used in the Neth-
erlands at the time of inquiry. Fifteen of the 25 original
questions were used in the analyses (see Appendix I for
the questionnaire in English).

The social networking spaces Hyves (http://www.
hyves.net)1 and MySpace (http://www.myspace.com)
were included as separate items, while the others were
grouped under ‘other than Hyves’. Answer categories
followed a Likert scale ranging from 1 to 5 for both
main topics: (never/less than once per month/once per
week/several times per week/every day) for activities
and (totally disagree/disagree/neutral/agree/totally
agree) for opinions. Means of three and larger indicate,
a regular use and a positive opinion, respectively.

The development of the questionnaire incorporated
key characteristics of subcultures and existing media
research. The characteristics of subcultures included
group behaviour and reported importance of specific
media (Brake 1985). Because the strongest response
was expected for (a) a person’s identification with a spe-
cific user group and the subsequent negative attitude
towards other user groups; and for (b) games and social
software, opinions about these topics were asked for,
instead of asking opinions about all cultural characteris-
tics and all interactive media (see also question 9 in
Appendix I). The key characteristics of existing media
research included use of and preferences for specific
interactive media (Duimel & De Haan 2007; see also
questions 4 to 6, and 10 to 15 in Appendix I).

The instrument was piloted on an individual basis in
paper format with three primary education students, by
means of a ‘think-aloud’ session (Van Someren et al.
1994) for comprehension of the questions and timing.
The think-aloud technique is suggested by Van Someren

and colleagues to check whether items are unambigu-
ously and clearly understood by participants. In this
case, each of the three respondents read the questions out
loud for the researcher and an assistant. The respondents
then were asked to explain each question in their own
terms and interpret their answer.The pilot test resulted in
minor adjustments in the wording of questions.

It took participants on average of 15 min to complete
the questionnaire. All questionnaires were completed
under supervision during school hours. The respondents
remained anonymous, but were supplied with indi-
vidual codes. These codes made analysis of, for
instance, educational level and region possible. The sur-
vey’s language was Dutch.

Procedure

All respondents received textual instructions to explain
the survey’s purpose, that it would not be graded, and
therefore that any answer would be right. Furthermore,
the students were asked to fill in the survey at their own
comfortable speed. Most schools arranged for each
class to fill in the survey in a computer laboratory with
Internet access. The survey was held between October
2008 and February 2009.

Analytic strategy

The statistical analyses were performed in several steps.
First, outliers were identified by means of boxplots for
all interactive media items, and they were subsequently
filtered from the sample. The existence of categories of
media activities was explored by means of factor analy-
ses based on the activity items from the questionnaire.

Table 1. Participants.

Education level (Dutch abbreviation) Age (M) Number of
participants

Male Female

Primary education 9–13 (11) 640 321 319
Secondary education:

Vocational education (vmbo + vmbo-t + mbo) 12–23 (16) 496 224 272
Preparatory higher education (havo + vwo) 12–18 (15) 679 327 352

Higher professional education 17–23 (20) 323 223 100
Total 2138 1095 1043

vmbo, preparatory secondary vocational education; vmbo-t, preparatory secondary vocational education, theoretical level; mbo, senior
secondary vocational education; havo, senior general secondary education; vwo, pre-university education.
See also Eurydice 2009.
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This EFA (exploratory factor analysis) was employed
on a randomly selected training sample of two-thirds of
our complete sample. This analysis was performed by
means of principal component analysis with Varimax
rotation. Because we are working in a fresh field where
the number and nature of the factors is unknown, Kline
(2005) argues that EFA results should be replicated.
Mulaik (1987, as cited in Kline 2008) even suggested
that every EFA should be completed by a confirmatory
analysis. Consequently, to verify the validity of the
resulting model, CFA (confirmatory factor analysis)
was applied by means of the maximum likelihood
method in a test sample consisting of the remaining one-
third of our sample (Kline 2005). The model was tested
with Amos 16 (Arbuckle 2007). The evaluation of
model adequacy was based on comparative fit index
(CFI), Tucker–Lewis Index (TLI), root mean squa-
reeError of Approximation (RMSEA) and Root Mean
Square Residual (RMSR).

In order to explore a pattern of related interactive
media users, cluster analysis on the cases was applied.
Because there was no a priori classification scheme,
hierarchical agglomerative cluster analysis was applied
instead of discriminant or assignment methods (Everitt
1995). In order to minimize the variance within clusters,
Ward’s method was applied with squared Euclidean
distance (Aldenderfer & Blashfield 1984). However,
because this measure is affected by variables with large
size or dispersion differences, z-scores were applied as
well (see also Milligan & Cooper 1988). Because both
the robust factor analysis and the exploratory cluster
analysis result in categories that have significant differ-
ences in means, there was no need for additional vari-
ance analyses.

Respondents came from in total seven levels of edu-
cation, which describes the full spectrum of school
levels for the considered age range in the Netherlands
(Eurydice 2009). In order to allow for international
comparison of the results, five levels were coupled into
two new educational levels (see Tables 1 and 6).

Chi-square tests of independence were performed to
examine the relation between the categories of users and
gender and educational level, respectively.

Categories of opinions were explored with factor
analysis on items, applying principal component analy-
sis with Varimax rotation. As a result of a very low
average use combined with low sample means, the fol-
lowing activities were left out of our analysis: Second

Life, Skype, Uploading a Pod-cast and Downloading a
Pod-cast.

Results

Our data show diversity in the use of interactive media
applications ranging from social software, to games or
video websites, such as YouTube (http://www.youtube.
com). All respondents reported making use of at least
one application once per week or more. This means that
there are no non-users in our sample.

Diversity in interactive media use and users

Factor analysis applied on the interactive media items
suggested a four-component solution. These four com-
ponents are an indication of diversity in interactive
media use by showing applications that are often used
together (see Table 2 for the factor analysis results). The
Cronbach’s alpha coefficient for the items of each of the
four components was at least 0.70, suggesting a quite
acceptable internal reliability (Nunnally 1978). In order
to report a model in which each item loaded on one
factor only, a cut-off for size of 0.40 was applied (see
also Tabachnick & Fidell 2007). Goodness of fit indices
indicated that there was a minimally acceptable fit
between the four-component model and the data
(c2 = 1266.0, df = 333; TLI = 0.86, CFI = 0.88,
RMSEA = 0.06, standardized root mean square
residual = 0.05). These results are an indication of
extreme scores in our sample, despite the filtering of
outliers. Because of the applied cut-off for size, the fol-
lowing items from the questionnaire were removed
from the model: downloading pod-casts, uploading
videos, maintaining a wiki, Google Docs, Google Earth,
Habbo hotel, making music on a personal computer,
and using Myspace (http://docs.google.com; http://
earth.google.com; http://www.habbo.com; http://www.
myspace.com).

We labelled each of the four components based on its
core activity. One component can be called friendship
driven (Ito et al. 2008), and consists of a variety of social
networking activities. We labelled this category ‘inter-
changing’. A second component consists of email,
surfing the web, searching for information, MSN (http://
www.msn.com), and watching videos. Because these
are traditional, more basic interactive media activities,
focused on the non-linear consumption of information
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and production of texts, we labelled them ‘interacting’.
A third component, consisting of gaming activities, is a
form of interest-driven participation (Ito et al. 2008)
where users play a certain role on a virtual stage. We
labelled this category ‘performing’. The last component
consists of activities that comprise some form of interac-
tive content production. Jenkins (2006) argues that this
kind of content production requires content consump-
tion. Before a person can ‘remix’ a photograph of a
popstar with one of himself, he needs to search for, look
at, and download content, for instance from weblogs of
photo albums made by others. Because users engaged in

these activities are authors of interactive media content,
we labelled this category ‘authoring’.

The four categories found by factor analysis, do not
describe the respondent’s membership of specific cat-
egories. Therefore, cluster analysis was applied to
explore the relation between categories of activities and
individual respondents. This resulted in four clusters
describing types of media users. Different cluster solu-
tions did not result in comprehensive groupings of
media users in relation to the factor analysis results. In
order to label the clusters, the mean scores of each
cluster for both activity items (e.g. MSN (http://

Table 2. Exploratory factor analysis results with standardized factor loadings for interactive media activities.

Activities Component

1 2 3 4

Interchanging Interacting Performing Authoring

Maintaining Hyves profile 0.878
Leaving a scrap 0.874
Looking at profile pages 0.802
Looking at Hyves photos 0.788
Uploading photo to Hyves 0.754
Reading weblog at Hyves 0.698
Maint. weblog at Hyves 0.641
Search 0.688
Surfing the web 0.663
E-mail 0.662
Downloading music 0.631
Reading news sites 0.604
Downloading films 0.590
MSN 0.565
Reading Wikipedia 0.551
Watching videos 0.520
Casual online games 0.684
Portable games 0.678
Console games 0.633
Large PC games 0.588
Online games 0.556
Small PC games 0.453
Mobile games 0.416
Maintaining weblog other than profile 0.693
Uploading photos other than to profile 0.679
Reading weblog other than profile 0.671
Looking at photos other than profile 0.661
Maintaining profile other than Hyves 0.592
Placing message on forum 0.402
Cronbach’s alpha 0.91 0.82 0.70 0.72

Principal component analysis, Varimax rotatiom with Kaiser Normalization.
PC, personal computer.
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www.msn.com) or maintaing a Hyves page (http://
www.hyves.net)) and the four activity categories were
compared. Subsequently, we labelled the user clusters
according to the main activity group in each cluster:
Traditionalists are mainly engaged in the traditional
interactive media activities grouped under ‘interacting’;
Gamers engage in performing; Networkers in social
software grouped under ‘interchanging’; and finally,
Producers create content, in a ‘patchworking’ manner
(cf. Ryberg & Dirckinck-Holmfeld 2008), by means of
for instance weblog-templates or pre-defined photo
albums. These often standardized objects enable activi-
ties grouped under ‘authoring’.

The four user clusters and four activity categories
were compared for differences between their mean
scores to describe the relation between membership of a
certain user group and types of activities people partici-
pate in. These mean scores for each category were com-
puted by adding the scores on individual items and by
dividing the result by the number of items in that cat-
egory. Members of all user clusters, apart from the
Gamers, appear to participate in interacting activities at
least once per week; however, they do so with distinc-
tive intensity. Table 3 shows that Producers are on
average the most intensive engaged in all types of activi-
ties. In addition to authoring, Producers on average
engage in all other types of activities at least once per
week. Traditionalists, Gamers, and Networkers are on
average rarely active in authoring. Traditionalists on
average are active only in interacting at least once per
week. Of all types of activities, Gamers are most active
in performing; however, this is on average less than once
per week. Networkers, on average, are active at least
once per week with both interchanging and interacting.
Figure 1 represents these results visually by showing a

cross-mark for mean scores above M = 2.5, which indi-
cates a use of at least once per week.

Our goodness-of-fit results showed differences
between the training sample and the test sample. This
indicates extreme scores on some activities for a
number of respondents, which influenced the factor
analyses (see also Kline 2005). To give an impression of
the influence of extreme scores, the outliers identified in
the factor analysis were placed in user categories by
means of cluster analysis. Table 4 shows the means for
types of activities of these outliers when they would be
placed in user clusters. Although on selected activities,
the outliers in Table 4 show a higher intensity of use, the
pattern of mean scores resembles the pattern in Table 3.
These results indicate that a number of respondents
choose to use specific applications and refrain from
others (cf. Eynon 2010).

Cluster membership, gender and levels of education

Following the gender issue in the Net Generation
debate, we analysed the division of user clusters among

Table 3. Categories of activities, Mean
standardized score (and standard devia-
tion) within cluster.

Cluster

Traditionalist Gamer Networker Producer

Activities N = 588 N = 360 N = 841 N = 136
Interacting 3.02 (0.66) 1.94 (0.51) 3.60 (0.64) 3.82 (0.60)
Performing 1.92 (0.67) 2.45 (0.69) 2.26 (0.84) 2.54 (1.02)
Interchanging 1.99 (0.80) 1.41 (0.59) 3.21 (0.89) 3.85 (0.81)
Authoring 1.22 (0.29) 1.15 (0.27) 1.73 (0.54) 3.13 (0.71)

N = 1925; Cluster analysis: Ward’s method, Squared Euclidian distance, Z-scores;
1 = Never, 2 = Less than once a week, 3 = once per week, 4 = more times per week,
5 = daily.
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Fig 1 Relations between clusters of users and categories of
activities.
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boys and girls. A chi-square test of independence
showed that the relation between user clusters and
gender was non-significant, c2(3, N = 1925) = 2.86,
P = ns. Boys and girls were likely to be member of the
same user clusters. In line with these results, Table 5
shows an almost equal gender division within all user

clusters. Especially the results for Gamers and
Networkers are in contrast with traditional ideas that
boys play games and girls engage more in peer-to-peer
communication.

It is noteworthy to look at cluster membership and
educational level, because these levels, and therefore the
age groupings as well, are not equally spread among our
sample (see Table 1). A chi-square test of independence
showed that the relation between user clusters and
educational level was significant, c2(9, N = 1925)
= 644.47, P < 0.01. The standardized residuals of the
chi-square test are reported in Table 6. Students of dif-
ferent educational levels were likely to be member of
different user clusters. Despite this significant differ-
ence, conclusions should be drawn cautiously, because

Table 4. Outliers in categories of activities,
Mean standardized score (and standard
deviation) within cluster.

Activities Cluster

Traditionalist Gamer Networker Producer

N = 10 N = 5 N = 23 N = 5

Interacting 3.44 (0.75) 2.04 (0.88) 3.35 (0.65) 3.62 (0.54)
Performing 2.27 (1.13) 2.46 (1.53) 2.09 (0.87) 2.20 (0.86)
Interchanging 1.57 (0.75) 1.71 (0.82) 3.71 (0.83) 4.63 (0.47)
Authoring 1.32 (0.49) 1.27 (0.30) 2.01 (0.90) 4.13 (0.59)

N = 43; Cluster analysis: Ward’s method, Squared Euclidian distance, Z-scores; 1 = Never,
2 = Less than once a week, 3 = once per week, 4 = more times per week, 5 = daily.

Table 5. Gender – percentage of cluster membership.

Gender Cluster

Traditionalist Gamer Networker Producer

Boys 51.7 53.6 50.3 45.6
Girls 48.3 46.4 49.7 54.4
Total 100 100 100 100

Table 6. Cluster membership – percentage of education level and gender.

Cluster Education level Gender

PE VE PHE HPE Boys Girls

Traditionalist
Percentage within educational level 16.7 33.8 41.6 29.3 31.0 30.1
St. residual -6.0 1.2 5.0 -0.4

Gamer
Percentage within educational level 52.5 4.5 6.4 0.7 19.7 17.7
St. residual 18.6 -6.8 -7.1 -7.3

Networker
Percentage within educational level 24.7 52.0 46.5 61.8 43.1 44.3
St. residual -6.8 2.6 1.1 4.8

Producer
Percentage within educational level 6.1 9.7 5.6 8.2 6.3 7.8
St. residual -0.8 2.0 -1.4 0.8

Total percentage within 100 100 100 100 100 100

c2 for Gender and Cluster membership non-significant, and for educational level and cluster membership significant (a < 0.01).
HPE, higher professional education; PE, primary education; PHE, preparatory higher education; VE, vocational education
(vmbo + vmbo-t + mbo).
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of the sample’s unequal gender division for the higher
professional education level. Table 6 shows that the
largest percentage of Traditionalists is found among pre-
paratory higher education students and the largest
percentage of Gamers is found among primary educa-
tion pupils. Higher professional education students form
the largest group of Networkers, while the vocational
education level students form the largest groups of Pro-
ducers. The extremes within the primary education level
and the higher professional education level for Gamers
might be subject for further analysis, for instance by
looking for macro-level influences. On average, within
all educational levels apart from primary education, Net-
workers account for the highest percentages of users.
This makes networking the most important activity
among today’s young people.

Diversity in opinions about interactive media

We analysed the respondents’ opinions about specific
media, by applying exploratory factor analysis on the
items as shown in Table 7a. The scree plot suggested a
three-component solution (Table 7b). Because of the

applied cut-off for size of 0.40, the following opinions
items were removed from the model: ‘Belong to group’,
‘Playing outside’, and ‘TV, not production’. The com-
ponents contain opinions about gaming, gaming ben-
efits, and networking, respectively. The ‘gaming’ and
‘networking’ components contain opinions about
feeling unhappy when respondents cannot use games or
social software. The component ‘gaming benefits’ con-
sists of preferring games because they give the opportu-
nity to pretend, produce, experiment, and learn. Mean
scores of 3 and higher indicate a positive attitude
towards each opinion. The Cronbach’s alpha coefficient
for the items in the opinion components was at least
0.60, which suggests an acceptable internal reliability
(Nunnally 1978).

Membership of a certain user group shows less dis-
tinct relations with types of opinions compared to types
of activities. Mean scores for the three types of opinions
are for all user clusters below three, indicating a neutral
or negative stance (see Table 7c). The only exceptions
are the negative score of Gamers on opinions about net-
working, and a slightly positive score of Producers on
the same opinions.

Table 7a. Opinions on media activities.
Opinion code Opinion – full description

1. Gaming together I like playing games with others
2. Longer MSN Sometimes I stay longer on MSN than I want to
3. Unhappy no Hyves I feel unhappy when I can’t go on Hyves
4. Unhappy no games I feel unhappy when I can’t play games
5. Unhappy no MSN I feel unhappy when I can’t go on MSN
6. Belong to group I want to belong to a group
7. Longer games Sometimes I play games longer than I want to
8. Gamers group Because I play games, I belong to a special group
9. No-gaming friends I have many non-gaming friends

10. Important gaming It is important to be good at games
11. Like gamers better Children who play games are more fun than others
12. Like Wii better I prefer the Wii to games where you sit still
13. Pretending I like games because you can pretend things
14. Production I like internet and games because you can

produce things
15. Join gaming friends When friends play a game, I want to play that

game as well
16. Experimentation I like games because they give me the chance

to experiment
17. Playing outside I prefer playing outside to gaming
18. TV, not production I prefer television because you don’t have to

do anything
19. Learning I enjoy games that learn me something new

Answers on 5 point Likert scale; 1 = completely disagree, 5 = completely agree.
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Conclusion

In this paper we investigated the existence of patterns in
young people’s use of interactive media. Our results
showed a diversity of user patterns rather than a homo-
geneous use of interactive media. We found groups of
young people who reported making intensive use of
interactive media. This intensity goes together with
diversity in kinds of media and in opinions about spe-
cific media activities.

Given the findings, we discerned four categories of
interactive media activities and labelled them following
current literature: interacting, performing, interchang-
ing, and authoring. Based on our data, we also discerned
four clusters of interactive media users, which we
labelled as ‘Traditionalists’, ‘Gamers’, ‘Networkers’,
and ‘Producers’. Each user cluster relates to a specific
activity category: Traditionalists to interacting, Gamers

to performing, Networkers to interchanging, and Pro-
ducers to authoring. However, in addition to this one-to-
one mapping of categories, there appear to be other
specific activity–user combinations as well (see also
Fig 1). Taken together, our results show that Traditional-
ists form a group of relatively low-end technology users
that mainly engages in interacting. The relatively small
group of high-end technology users, labelled Producers,
engages intensively in all types of activities, especially
authoring. Furthermore, two groups of intermediate
technology users are defined by mid level technology
use. One group, the Gamers, skews on performing, and
the other, the Networkers, skews on interchanging. All
groups are significantly different from each other on the
four types of activities. Furthermore, these user groups
are discriminated by different patterns of use across the
types of activities, although all, apart from the Gamers,
are relatively intensive users of the more traditional

Table 7b. Exploratory factor analysis
results with standardized factor loadings
for opinions on interactive media activities.

Opinion Component

1 Gaming 2 Gaming benefits 3 Networking

7. Longer games 0.923
8. Gamers group 0.923
10. Important gaming 0.535
1. Gaming together 0.529
4. Unhappy no games 0.520
11. Like gamers better 0.424
14. Production 0.761
16. Experimentation 0.741
13. Pretending 0.673
15. Join gaming frnds 0.595
19. Learning 0.492
5. Unhappy no MSN 0.811
3. Unhappy no Hyves 0.768
2. Longer MSN 0.628
9. No-gaming friends 0.409
Cronbach’s alpha 0.82 0.76 0.60

Answers on 5-point Likert scale; 1 = completely disagree, 5 = completely agree.

Table 7c. Means (and standard deviation)
for opinions on media activities.Opinion Cluster

Traditionalist Gamer Networker Producer

Gaming 2.04 (0.92) 2.16 (0.89) 2.21 (0.97) 2.34 (1.08)
Gaming benefits 2.50 (0.92) 2.75 (0.91) 2.70 (0.97) 2.80 (1.02)
Networking 2.22 (0.79) 1.66 (0.62) 2.70 (0.62) 3.09 (0.94)

Answers on 5-point Likert scale; 1 = completely disagree, 5 = completely agree.
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interactive media. Finally, Producers are the only regular
users of applications grouped under ‘authoring’.

The types of activities together with the clusters of
users contribute to a better understanding of the impor-
tance of interactive media in the shaping of young peo-
ple’s patterns of behaviour and social relations, known
as social space (Bourdieu 1984), and their patterns of
values, beliefs, and opinions, known as cultural space
(Elchardus & Glorieux 2002). The patterns of interac-
tive media use indicate the motives for using these
media. These motives, operationalized as the social and
cultural functions of interactive media, are important for
the development of education for contemporary stu-
dents that takes into account the diversity among these
students.

Discussion

The results of this study confirm existing research. We
found intensity and diversity in interactive media use,
which confirms the findings of a growing number of
studies available on young people’s use of interactive
media. While some large-scale surveys on youth and
ICT (Duimel & De Haan 2007; Kutteroff & Behrens
2008) give a good overview of interactive media use,
our analyses add insights on the division of interactive
media users by describing groups of activities and of
users. Furthermore, results of our analyses indicated
that a large number of respondents choose to use spe-
cific applications and refrain from others (cf. Eynon
2010). A number of surveys among university students
with a focus on ICT skills in relation to learning
(Cameron 2005; Margaryan & Littlejohn 2008; Ryberg
& Dirckinck-Holmfeld 2008; Jones et al. 2009; Ker-
awalla et al. 2009) support the inclination of a differen-
tiation based on user patterns. None of these studies
found evidence to support the claims regarding students
adopting radically different patterns of knowledge cre-
ation and sharing, as suggested by some previous
studies. Our results endorse these findings, not only for
higher education, but for a wide range of educational
levels as well. The patterns we found in both use of and
opinions about interactive media show that young
people give meaning to interactive media in diverging
ways instead of as a homogeneous group. A number of
small-scale qualitative studies testify to this result by
explaining that interactive media are used in diverse
ways for organizing and directing youth’s cognitive,

social, and emotional life (Kelly et al. 2006; Baki et al.
2008).

Our dataset is characterized by respondents who
make intensive use of a limited number of applications,
which causes outliers and skewness. However, a com-
parison of our results with those of other studies indi-
cates that the methods applied only result in differences
in detail (see also Van den Beemt et al. 2010a; Eynon
2010). The main results of all studies show resembling
differences in interactive media activities.

Because of small factor loadings, we had to remove a
number of the newer types of interactive media from our
model. The removal of these activities is in line with
results from other studies that show young people’s
‘mundane’use of interactive media (Buckingham 2008).

Furthermore, because our current sample was not
drawn randomly, some results indicate a need for
further research with supplementary analyses. For
instance, our results show a relatively large percentage
of Gamers on primary education level (52.5%), which is
strange given the complexity of many games. However,
many ICT-based exercises are disguised under a playful
interface that can be perceived as ‘games’ by primary
education students.

The diversity in interactive media use combined with
the characteristic aspects of our dataset, imply caution
in drawing conclusions about the educational conse-
quences in using these media. The small percentage of
Producers among the respondents together with the low
means for authoring of the other user groups, indicate
that not all of today’s youth are active in interactive
media production as described in the Net Generation lit-
erature. Furthermore, our respondents did not express
preferences for games or social software in a unified
way. Thus, these results ask for a made to measure
application of interactive media as learning tools. We
consider the potential of this application as an important
aspect of future analysis.

Further research is required to study specific charac-
teristics of the user clusters, notably the Networkers,
Gamers, and Producers. The large number of Network-
ers among students of all educational levels makes it
interesting to investigate the transfer of networking
capabilities to other domains in education, such as
groupwork or peer-reviews. The cluster of Gamers
forms a small percentage of our respondents (18%) and
shows an almost equal gender division. However, it is
important to note that approximately half of our respon-
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dents report to play games at least once per week. The
cluster analyses results showed a homogeneous result
for the cluster of Gamers. Despite this result, from a
theoretical perspective, a further division into casual
games and large personal computer or console games
seems needed. This makes it interesting for further
research to look at differences in kinds of gameplay
between boys and girls. Furthermore, while our results
show that Producers form less than 10% of our respon-
dents, the Net Generation debate generally approaches
all of contemporary youth as skilled creators of media
content. Although the cluster of Producers is relatively
small, it is worthwhile to conduct further research on this
group, investigating for example their possession of
interactive media hardware, ICT skills or number of
‘friends’made with social software or in online commu-
nities. Finally, future research could nuance the user pat-
terns even further by applying a distinction between
interactive media use for school assignments and as
leisure activity.

Because of the intensive interactive media use, the
research investments and the ongoing debate, we know
that interactive media are an important consideration
for education. Future work should strive to a better
understanding of the patterns of interactive media use.
Are these patterns nothing more than a description of
user groups, or are they a reflection of subcultures char-
acterized by distinctive motives for interactive media
use? Do members of each user cluster share manners of
using interactive media for reflexively defining their
affinity spaces, as such influencing their social space
and cultural space (Van den Beemt et al. 2010b)?

Answers to these questions can be reached by qualita-
tive research, when respondents explain in their own
words their preferred ways of participation and the
social and cultural functions of interactive media. The
clusters found in this study can serve as a framework to
this purpose.
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Note

1Hyves, a website resembling Facebook, was the most popular social network-

ing site in the Netherlands at the time of inquiry.

Appendix I

Questionnaire

This example questionnaire was used at the preparatory
higher education level. The answer categories for ques-
tions 1 and 3 were adapted for each educational level.
Only items that were used in the analyses are presented
here. The questionnaire’s typesetting and layout dif-
fered from below.

1 What is your age?
Please tick one option:
Answer: 12 years, 13 years, 14 years, 15 years, 16 years,
17 years, 18 years

2 Are you a boy or a girl?
Please tick one option:
Answer: Boy, Girl

3 What class are you in?
Please tick one option:
Answer: 1, 2, 3, 4, 5, 6

4 How often are you busy with any of the following
activities:

Please tick one option per row:
Answer: Never; Less than one time per week; One time
per week; several times per week; Everyday
Activities:

• Searching for something on the Internet
• Using email
• MSN
• Skype
• Large pc games (e.g. The Sims orAge of Empires)
• Small pc games (e.g. Minesweeper or Cards)
• Online games (e.g. World of Warcraft or

Runescape)
• Games on game-sites (e.g. spelen.nl)
• Surfing for fun
• Maintaining Hyves
• Maintaining a different profile page
• Reading the profile page of someone else
• Leaving a scrap at the Hyves page of someone else
• Watching videos online
• Uploading videos toYouTube
• Uploading photos to your profile page
• Uploading photos somewhere else online (e.g.

Flickr)
• Looking at photos on a profile page
• Looking at photo albums somewhere else online

(e.g. Flickr)

114 A. van den Beemt et al.

© 2010 Blackwell Publishing Ltd



• Placing messages on a forum
• Maintaining a weblog on your profile page
• Maintaining a weblog somewhere else
• Reading weblogs on a profile page
• Reading weblogs somewhere else
• Second Life
• Habbo Hotel
• Google Earth
• Google Docs
• Reading something at Wikipedia
• Maintaining a wiki
• Reading Myspace pages
• Maintaining your Myspace page
• Making a pod-cast
• Downloading a pod-cast
• Making music on a pc
• Downloading music
• Downloading movies
• Reading news websites
• Playing games on a portable console (e.g. PSP or

Nintendo DS)
• Playing games on a console (e.g. Playstation,

XBox of Wii)
• Playing games on your mobile phone

5 How many friends are on your MSN-list?
Please tick one option:
Answer: 0 to 10; 11 to 25; 25 to 50; 50 to 100; More than
100

6 With how many of these friends do you chat on a
regular basis?

Please tick one option:
Answer: 0 to 10; 11 to 25; 25 to 50; 50 to 100; More than
100

7 At your room, do you have a . . .
Please tick one option per row:
Answer: No;Yes
Device:

• PC
• Internet connection
• Game console (e.g. Playstation, XBox of Wii)

8 How many of the following devices do you have at
home:

Please tick one option per row:
Answer: None; 1; 2; 3; more than 3
Device:

• PC
• Laptop
• Playstation 3

• Xbox 360
• Wii
• A different console (e.g. Playstation 2, Gamecube

or N64)
• Portable game console (e.g. Nintendo DS,

Gameboy or PSP)
9 Do you agree with any of the following

statements:
Please tick one option per row:
Answer: Completely disagree; Disagree; Neither dis-
agree, nor agree; Agree; Completely agree
Statements:

• I like playing games with others
• Sometimes I stay longer on MSN than I want to
• I feel unhappy when I can’t go on Hyves
• I feel unhappy when I can’t play games
• I feel unhappy when I can’t go on MSN
• I want to belong to a group
• Sometimes I play games longer than I want to
• Because I play games, I belong to a special group
• I have many non-gaming friends
• It is important to be good at games
• Children who play games are more fun than

others
• I prefer the Wii to games where you sit still
• I like games because you can pretend things
• I like internet and games because you can produce

things
• When friends play a game, I want to play that

game as well
• I like games because they give me the chance to

experiment
• I prefer playing outside/hanging around outside to

gaming
• I prefer television because you don’t have to do

anything
• I enjoy games that learn me something new

10 How important are the following activities for con-
tacting friends:

Please tick one option per row:
Answer: Very unimportant; unimportant; neither unim-
portant, nor important; important; Very important
Activities:

• MSN of Skype
• Hyves (or any other profile site)
• Second Life
• Habbo Hotel
• Mobile phone
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• Texting
• Email
• A letter via mail
• Using a regular telephone
• Seeing in person

11 How important are the following activities to show
other people what you like:

Please tick one option per row:
Answer: Very unimportant; unimportant; neither unim-
portant, nor important; important; Very important
Activities:

• MSN of Skype
• Hyves (or any other profile site)
• Second Life
• Habbo Hotel
• Weblog
• YouTube
• Flickr
• Responses on a forum
• Google Earth
• MySpace
• Games

12 How important are the following activities to find
out about what other people like:

Please tick one option per row:
Answer: Very unimportant; unimportant; neither unim-
portant, nor important; important; Very important
Activities:

• MSN of Skype
• Hyves (or any other profile site)
• Second Life
• Habbo Hotel
• Weblog
• YouTube
• Flickr
• Responses on a forum
• Google Earth
• MySpace

13 What do you use the most for . . .
Please tick one option per row:
Answer: MSN; Skype; Regular phone; Mobile phone;
Texting; e-mail; Scrap (at Hyves); Seeing in person; I
never do such thing
Activities:

• Short conversation or chit-chat
• Serious conversation
• Private conversation
• Bullying someone

• Congratulating someone
• Giving a message to your parents
• Making an appointment with friends
• Keep in touch with friends that you rarely see
• Talking about homework or other school things
• Writing something you do not dare to say in

person
• Breaking up with someone
• Asking someone to go out with you

14 Are there any rules at home for playing games or
using the Internet?

Please tick one option:
Answer: No;Yes.
15 Do your parents explain about the use of Internet,

for instance security or sharing things?
Please tick one option:
Answer: No;Yes.
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