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This study examined young children’s access, perceptions and use of technology within and outside of
school settings. One hundred sixty seven children from varied ethnic and socio-economic backgrounds
participated in the study. Regardless of gender, socio-economic status or ethnic group, most children
had access to computers in and outside of schools. In both settings, pre-K through grade 2 children report
that they primarily use computers to play games. Children’s attitudes toward computers are positive.
Older children tend to use the computer more often, are better able to operate the computer and their
attitudes towards computers are more positive. Boys’ attitudes towards computers are more positive
than the attitudes of girls, but no gender differences were found for computer use nor ability level. While
no significant differences were found between the attitudes of Dutch and immigrant children, the latter
group indicated more frequent use. Also, children from a lower socio-economic neighborhood had more
positive attitudes towards computers and used computers slightly more often than middle class children.
The findings of this study inform the debate on the desirability of young children’s exposure to computers
at home as well as in educational settings. Further, these findings may help educators and parents to both
critically assess their current practices (e.g. the relative value of the most frequently used applications –
games), and strive to integrate developmentally appropriate uses of technology at home and in
classrooms.

� 2010 Elsevier Ltd. All rights reserved.
1. Introduction

In the past century, the introduction of new media such as films,
radio and television, has spawned debate and research concerning
the (educational) benefits for children versus the fears related to
(over)exposure (Wartella & Jennings, 2000). In this millennium,
the opportunities and concerns regarding widely accessible Infor-
mation and Communications Technologies (ICTs) are no different.
Society’s perceptions of technology and expectations for its use
are important (Siu & Lam, 2005). Those notions impact the use of
computers at home, as well as shape the course of implementation
in educational settings. While many assert that computers do not
have a place at the hands of young children (Cordes & Miller,
2000), others contend that those who do not embrace new media
may be in danger of losing touch with the popular culture of young
children and their families (Yelland, Neal, & Dakich, 2008).

While the debate in favor of and against young children’s com-
puter use rages on, there is little dispute that today, children are
using computers even before they know how to read and write.
However, research is lacking on how young children use comput-
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ers (Judge, Puckett, & Cabuk, 2004; Plowman & Stephen, 2003)
and what the (intentional and unintentional) effects are. This is
especially true in the Netherlands. Current literature is dominated
by investigations conducted in the United States (Aubrey & Dahl,
2008). Studies involving young children and computers have in-
creased in recent years, with greater emphasis on exploring inno-
vative applications for this age range (e.g. de Jong & Bus, 2004;
Pelletier, Reeve, & Halewood, 2006; Siraj-Blatchford &
Siraj-Blatchford, 2002) and only a few examining usage patterns
(Brooker & Siraj-Blatchford, 2002; Marsh, 2004; Marsh et al.,
2005; Plowman & Stephen, 2007). Of those studies that look at
how children are using computers, most rely on parent and care-
giver reports; and very few involve asking children directly about
how they perceive their own use of computers. In analyzing the
60 structured interviews and 1852 questionnaire responses from
parents and caregivers in the England, Marsh and her colleagues
(2005) found:

– Frequency: 53% the children in the 0–6 age range use computers
on a typical day, usually for less than 1 hour.

– Type: Children’s favorite type of application was playing games,
either on websites (especially those associated with BBC televi-
sion programs) or on CD/DVD.
oung children: How 4–7 year olds perceive their own use of computers.
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– Gender: When listing website favorites, boys’ and girls’ prefer-
ences were the same for the first three rankings (CBeebies, CBBC,
and Nickolodeon Junior, respectively), but differed in the fourth
and fifth rankings. Boys preferred Bob the Builder and Thomas
the Tank Engine, while girls liked Barbie and the Tweenies.

– Parental attitude: Parents were overwhelmingly positive about
their children using computers, noting their acquisition of com-
puting skills as well as software-specific knowledge and skills as
beneficial. Concerns about the children using computers were
not expressed.

Perhaps even more problematic is the prevalence of ‘‘few facts
and many opinions” about the use of computers by young children
(Skeele & Stefankiewicz, 2002, p. 80). The need for increased re-
search into young children’s computer use has been expressed by
researchers and practitioners. Though early, this call is garnering
response, as exemplified by programs and projects undertaken
on both sides of the Atlantic such as:

– Technology and Young Children Special Interest Forum within
the [American] National Association for the Education of Young
Children (NAEYC); and

– Children’s Awareness of Technology (CHAT) and Developmen-
tally Appropriate Technology in Early Childhood (DATEC), spon-
sored by the European Union.

As early as the 1990s, Knezek, Miyashita, and Sakomoto (1996)
studied young children’s attitudes towards computers. Data were
collected from 1990 to 1994 and examined the impact of computer
use on children in grade 1–3 (6–9 year olds) from Japan, the USA
and Mexico. The results showed that computer exposure in school
had a positive impact on children’s attitudes towards computers
and that children’s perceptions of computers were not related to
their home country. Studies such as this have not been conducted
in the Netherlands. Therefore, the research reported in this paper
focuses on computer attitudes, computer use and computer skills
of pre-K-grade 2 children (4–7 year olds), an age range slightly
younger than the children who were involved in the study reported
above. Better insight in computer use and attitudes of young chil-
dren informs the debate of the desirability of young children’s
exposure to computers at home as well as in educational settings.

As with any educational resource, equitable use is worthy of
consideration. Although Knezek et al. (1996) did not find gender
differences in attitudes towards computers for children in grade
1–3, girls’ participation in technology-related activities has been
a serious concern in the last decade (cf. AAUW, 2000; Meelissen,
2008). Perhaps even more disquieting is the ‘digital divide,’ now
generally defined as ‘‘situations in which there is a marked gap
in access to or use of ICT devices,” (Campbell, p.1 in Resta &
Laferrière, 2008). The digital divide usually exists when a group’s
access to ICT differs along one or more dimensions of social,
economic, cultural, or national identity (Resta & Laferrière, 2008).
In this study, we explore whether indications can be found for a
digital divide in this age range with respect to gender, socio-eco-
nomic status and (ethnic) minority versus (ethnic) majority groups
in the Dutch society. Studies with older children have shown that
lower-income students have less access to computers in the home,
and use computers at school more often for repetitive practice;
whereas higher-income students have far greater access to com-
puters in the home and use computers at school more often for
more sophisticated, intellectually complex applications (Becker,
2000). Aside from the notable exception of the Brooker and Siraj-
Blatchford work, (Brooker & Siraj-Blatchford, 2002), very few of
the already scarce studies looking at computer use in this age
range, examine the access to ICT with regard to gender and ethnic
minorities (Plowman & Stephen, 2003). What we do know from the
Please cite this article in press as: McKenney, S., & Voogt, J. Technology and y
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work of Brooker and Siraj-Blatchford (2002) is that they found, of
the 48 children (and their parents) who participated in the study:

– Considerable inequality of access to ICT in the home: In this
study, 28 children were from English families, 17 from Ban-
gladeshi families, and 3 from another ethnic origin (African
and Kosovan). 26 of the 48 households contained a computer,
but only 3 of these were in Bangladeshi homes.

– Young girls are as likely as young boys to be using a home
computer.

– Middle-class parents tend to be more involved in their children’s
computer use than lower class parents.

– No evidence that home advantages in terms of technology
access directly influenced computer use at school.

The finding that girls and boys are equally likely to be using a
home computer is consistent with the findings of a previous study
(Siraj-Blatchford & Siraj-Blatchford, 2001). However, the finding
that home advantages do not influence computer use at school is
especially interesting, as it is contradicted by the beliefs of early
years educators who responded to an earlier Siraj-Blatchford and
Siraj-Blatchford survey.

The study reported in this article took place in the Netherlands,
and speaks to the need for better insight into how children are
using computers, how they experience computers, and differences
associated with gender and ethnicity. With the ultimate aim of
understanding how Dutch 4–7 year olds perceive their own use
of computers, the following four research questions were
formulated:

1. Is access to computers outside school associated with gender,
age, socio-economic status or ethnic group?

2. What activities do young children do on the computer, in and
out of school?

3. To what extent are they able to conduct these activities inde-
pendently or with help?

4. What attitudes do young children have?
5. Are differences in the use, skills or attitudes associated with

gender, age, socio-economic status and ethnic group?
2. Methods

2.1. Participants

Children in pre-kindergarten (pre-K) through second grade
(Dutch groups 1–4) from two schools participated. In total, 167
children (82 boys and 85 girls) were involved in the study. The
age range varied between 4 and 8 years. The Dutch school system
starts at the age of 4 when children start in pre-K, and is compul-
sory from kindergarten (K) starting at age 5. In the Netherlands,
98% of all 4-year olds attend pre-K. In this study we explored in
and out of school use of computers. For this reason we prefer not
to use age level, but to use grade level as an indicator of age. In
the Dutch school system most four year olds attend pre-K, most
5 year old attend K, the 6 year olds are in grade 1 and the most
7 year olds are in grade 2. Learning to read and to write, as well
as basic arithmetic starts in grade 1, but preparatory activities
are carried out in pre-K and K.

Regardless of nationality, children were classified as native
Dutch or Dutch immigrants. In accordance with national guide-
lines, native Dutch children were defined as those whose parents
were both born in the Netherlands; children of one or more parents
born in another country were categorized as Dutch immigrants.
Both schools were located in the same city of 150,000. One school,
oung children: How 4–7 year olds perceive their own use of computers.
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hereafter referred to as ‘‘Southside,” is located on the outskirts of
town, in an area of lower socio-economic status and many second
and third generation immigrant families from Morocco or Turkey
with Arab-Berber or Turkish ethnic backgrounds, respectively.
Teachers in this school openly share their ongoing concerns about
pupil welfare and regularly conduct home visits. 81 children from
this school participated in the study. 36 were classified as Dutch
natives, and can be considered as belonging to the ethnic majority;
while 45 were classified as immigrants and belonging to the ethnic
minorities present in this part of town. In this study, we consider
the immigrants of Southside to represent ethnic minorities and
compare them with the Dutch natives from Southside as a repre-
sentation of an ethnic majority group.

The other school, hereafter referred to as, ‘‘Central,” is located in
the city center, with primarily middle class children attending. Pu-
pil welfare issues are less common in this school, and home visits
by teachers are rarely made. This school is the only school in the
region that offers instruction in English for long-term visiting chil-
dren whose parents work in international companies or at the local
university. Children attend the English language class a few hours
each day, but spend the majority of their time in their home class
with the Dutch children. In addition, the school prides itself on
their Early English program, teaching English as a second language
to Dutch-speaking children from pre-K onwards, which is excep-
tional in the Dutch education system. From this school, 86 children
participated, with 58 classified as Dutch natives (ethnic majority)
and 33 as immigrants. It should be noted, however, that this group
of immigrants is much more mixed than those from Southside, and
cannot be classified as an ethnic minority group.

Dutch public primary schools receive financing from the na-
tional government based on the total amount of children enrolled,
with additional subsidies for children at risk. The at-risk subsidies
are based on the population of learners in need within each school.
Different ‘‘weights,” corresponding to different levels of financial
compensation, are calculated for individual children, and the per-
centage of children at each ‘‘weight” determines the amount of
additional financing a school may receive. Prior to 2006, the
‘‘weights” were based on ethnicity and parental form of employ-
ment. In August 2006, this program was heavily revised and is
now based solely on the care-giver level of education. In our
2007 study, the type of neighborhood and percentage of
‘‘weighted” children was used to classify the socio-economic status
of the school population. With 80% of Southside’s student popula-
tion containing ‘‘weighted” children, compared to 4% at Central, we
view the Southside population to represent low socio-economic
status and the Central population to represent middle socio-eco-
nomic status.

Both schools had similar technology facilities: one or two com-
puters in each classroom and computer clusters in one or more
hallways. Southside has a technology coordinator who manages
the infrastructure and also worked with the children on a weekly
basis. This school prides itself on their approach to technology
Table 1
Overview of the 2003 and 2007 data collection.

Instrument – based on Changes from

Demographics No changes
Computer availability/ access

outside school
Ten Brummelhuis & Drent,
2000

No changes

Computer activities (7 items) Ten Brummelhuis & Drent,
2000

Simplification
computer acti

Computer attitudes Knezek, Miyashita, &
Sakomoto, 1996

Fewer items

Skills to use the computer
independently

Added to the
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integration, which begins with the pre-K groups. In contrast, Cen-
tral assigns the role of technology coordinator to a regular class-
room teacher, whose main task is to manage the infrastructure
including, when necessary coordination with the service provider.
Both schools used the same third-party provider for technology
services.

2.2. Data collection

In a preliminary study conducted in 2003, experience was ac-
quired in collecting data with children of this age level. The data
for this study were collected through one-on-one interviews with
the children. The interviews contained closed questions and were
designed to take less than 15 min each. They addressed five areas:
demographics, computer availability/access, computer activities
use, attitudes and abilities. The experiences with the data collec-
tion in 2003 were used to improve the data collection in 2007. In
Table 1, an overview is presented of the changes that were made.

Demographics. The demographics section included name, class,
school, grade, age, gender, land of birth (of self and parents) and
language spoken at home.

Computer availability, access and activity types. The questions in
this section were based on a selection of questions used in a Dutch
questionnaire (Ten Brummelhuis & Drent, 2000) for monitoring
computer use. For school and at home, the computer activities sec-
tion included the following categories of activities: practicing
words/math; drawing; writing letters/stories; playing games;
searching for information on Internet; reading/writing e-mail;
and chatting (this last one was only asked for at home, as schools
do not allow this practice). In 2003, children were asked to indicate
if they did these things every day, every week, less often or never.
Based on the experience in 2003, the interview was simplified in
2007 and instead, the classifications often (daily or weekly), some-
times (less than once a week), or never were used. In the 2007
study, the list of computer activities in school did not form a coher-
ent scale (Cronbach’s a = 0.40), but the internal consistency for out
of school computer use was quite acceptable (Cronbach’s a = 0.72).
Children were also asked where they used the computer most (e.g.
home, school, library, friend’s house) and what facilities were
available at home (computer, Internet).

Attitudes. The attitude section was based on the computer
importance and computer enjoyment subscales from the Young
Children’s Computer Inventory (Knezek et al., 1996), designed for
first through third graders. A version that more closely resembled
the original was used in 2003, but researcher observations and
consistency values showed it was too long for the age group in
our study. In 2007, this section was shortened, to be usable also
for kindergarteners as well (4 and 5 year olds). The internal consis-
tency for the 2007 attitude scale was determined to be acceptable
(Chronbach’s a = 0.69).

Skills to use the computer independently. This section was com-
pletely new in the 2007 study. Children indicated how they used
2003 in 2007 instrumentation 2003 2007

9 items 9 items
3 items 3 items

of coding of frequency of use of
vities

7 items, 4-point
scale

7 items, 3-point
scale

9 items, 4-point
scale

6 items, 4-point
scale

2007 study – 7 items; 3 point
scale

oung children: How 4–7 year olds perceive their own use of computers.
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Table 2
Availability of a computer at home (with Internet) with respect to gender, socio-
economic status and ethnic groups (in%).

n Computer
at home

Computer with
Internet at home

Gender Boys 82 98.8 96.3
Girls 85 95.3 95.1

Socio-economic
status

Southside 81 96.3 92.3

Central 86 97.9 97.9
Ethnic group Dutch natives

(Southside)
36 94.4 85.3

Immigrants
(Southside)

45 97.8 97.7

4 S. McKenney, J. Voogt / Computers in Human Behavior xxx (2010) xxx–xxx

ARTICLE IN PRESS
each computer activity: independently, with help, or neither
(meaning, not at all). The internal consistency, Chronbach’s
a = 0.67) of this scale was considered acceptable. This scale repre-
sents children’s perceptions of their competency levels in using
software applications.

Except for the demographic information, black and white icons
on colored cards were used to help the learners understand and
stay focused on the interview questions. For example, children
were shown the school icon card and then asked, ‘‘While at school,
do you use the computer?” If they said yes, then a yellow set of
cards was shown, two of which are pictured in Fig. 1. Children were
then told what each one meant, then asked to turn face-down the
ones that represent activities they did not do. For the remaining
activities, children were asked if they did this often (daily or
weekly) or sometimes (less than once a week). Children were first
given practice questions on how often they watch television or go
to the movies.
2.3. Data analysis

The interviews were conducted with two trained interviewers.
They used the icon cards when asking each question to a child
and based on the child’s answer completed the questionnaire.
Internal consistency measures were calculated for the different
sections of the questionnaire. Descriptive data were calculated
for the responses to computer activity both in and out of school,
as well as the ability levels and attitudes. An independent t-test
was used for comparing attitudes with regard to gender, socio-eco-
nomic status, ethnic group and grade level (youngest–oldest). Be-
sides means and standard deviations, effect sizes (Cohen’s d)
were also calculated. Cohen (1969) provided tentative benchmarks
for the interpretation of effect sizes. He considers d = 0.2 a small,
d = 0.5 a medium and d = 0.8 a large effect size.
Table 3
The location where children report using computers most outside of school hours
(in%).

n At
home

Somewhere
else

No
use

Gender Boys 82 93.9 4.9 1.2
Girls 85 92.9 3.6 3.5

Grade level Pre-K 33 84.8 6.1 9.1
Grade 2 49 91.8 6.1 2.0

Socio-economic
status

Southside 81 93.8 3.7 2.5
3. Results

3.1. Access to computers outside school

While both schools have computer facilities for use by the chil-
dren, we were more interested in the availability of computers for
children at home. The results, presented in Table 2, show that the
penetration of computers at home is very high. It is notable that
there is a relatively low presence of computers (computers with
Internet access in particular) in the homes of Dutch native children
in Southside. However, the overall picture is that most children do
have access to a computer, often with Internet access, in their
homes.
Fig. 1. Two icon cards used during the interview (left = drawing, right = games).
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If you ask the children where, outside school, they mainly use
the computer, most of them report that they use the computer at
home (see Table 3). A few also use the computer mainly at a
friend’s house or at school (after school hours). Almost 10% of chil-
dren in pre-K report not using the computer outside of school. Also,
(relatively few) girls report more often than boys that they do not
use the computer outside school.
3.2. In and out of school computer use: activities

Before exploring the use of computers in school and outside
school with regard to gender, grade level, ethnic group and so-
cio-economic status, an overview of the percentage of children that
report ‘never’ using a specific computer activity is presented in Ta-
ble 4. The findings show that only a few children report never play-
ing a computer game, but that many at this age level never search
the Internet or read or write e-mail.

In Table 5, differences between boys’ and girls’ use of computers
are presented. Boys and girls do not differ a lot in the kind of use of
the computer. Both boys and girls report that in school and outside
the school they use the computer most often for ‘playing a game’.
Central 86 93.0 4.7 2.3
Ethnic group Dutch natives

(Southside)
36 88.9 8.4 2.8

Immigrants
(Southside)

45 97.8 0.0 2.2

Table 4
Percentage of children that report ‘never’ using a specific computer activity in school
or outside school.

n % n %

Practicing words/math 49 29.3 98 59.0
Drawing 92 55.1 76 45.5
Writing letter/story 116 69.5 102 61.1
Playing a game 17 10.2 6 3.6
Searching the Internet 132 79.0 115 68.9
Reading/writing e-mail 162 97.0 63 37.7
Chatting – – 99 59.3

oung children: How 4–7 year olds perceive their own use of computers.
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Table 5
Children’s self report of computer use in school and out of school according to gender.

In school Out of school

Boys M (SD) Girls M (SD) Effect size (d) Boys M (SD) Girls M (SD) Effect size (d)
n = 82 n = 85 n = 81 n = 85

Practicing words/math 1.90 (0.68) 1.81 (0.63) 0.14 1.52 (0.69) 1.51 (0.67) 0.01
Drawing 1.66 (0.71) 1.45 (0.63) 0.31 1.67 (0.81) 1.82 (0.74) �0.19
Writing letter/story 1.43 (0.59) 1.28 (0.55) 0.26 1.48 (0.67) 1.51 (0.70) 0.04
Playing a game 2.30 (0.66) 2.18 (0.58) 0.19 2.70 (0.49) 2.61 (0.60) 0.16
Searching the Internet 1.29 (0.62) 1.31 (0.64) �0.03 2.05 (0.84) 1.84 (0.83) 0.25
Reading/writing e-mail 1.05 (0.27) 1.02 (0.15) 0.14 1.36 (0.62) 1.39 (0.64) �0.05
Chatting 1.56 (0.76) 1.53 (0.70) 0.04

Note: 1 = never; 2 = sometimes; 3 = often; effect size (d) 0.2 = small; 0.5 = medium; 0.8 = large.

Table 6
Children’s self report of computer use in school according to grade level.

In school Pre-K vs grade 2

Pre-K M (SD) K M (SD) 1 M (SD) 2 M (SD) Effect size (d)
n = 33 n = 44 n = 41 n = 49

Practicing words/math 1.52(0.62) 1.73 (0.66) 2.10 (0.58) 2.00 (0.61) �0.78
Drawing 1.64 (0.74) 1.64 (0.72) 1.46 (0.64) 1.49 (0.62) 0.22
Writing letter/story 1.24 (0.50) 1.36 (0.65) 1.34 (0.53) 1.43 (0.58) �0.35
Playing a game 2.33 (0.69) 2.43 (0.55) 2.05 (0.63) 2.16 (0.59) 0.26
Searching the Internet 1.30 (0.68) 1.32 (0.64) 1.15 (0.48) 1.41 (0.67) �0/16
Reading/writing e-mail 1.06 (0.35) 1.02 (0.15) 1.00 (0.00) 1.06 (0.24) 0.00
Chatting –

Note: 1 = never; 2 = sometimes; 3 = often; effect size (d) 0.2 = small; 0.5 = medium; 0.8 = large.
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This is followed by ‘practicing words/math’ (in school use) and
‘searching the Internet’ (out of school use). ‘Reading and writing
e-mail’ is the least often mentioned use of the computer in this
age range both in school and outside school. Although the majority
of the children (both boys and girls) never chat on the computer,
‘chatting’ is fairly often mentioned by about 40% of the children
as an activity they do on the computer.

Medium–medium+ effect sizes in favor of boys were found for
‘drawing’ (d = 0.31); ‘writing a letter/story’ (d = 0.26), ‘playing a
game’ (d = 0.19), indicating that boys use the computer in school
for these activities more often than girls. With regard to out of
school use, a medium+ effect size (d = 0.25) was found in favor of
boys for ‘searching the internet’ and a medium effect size for
‘drawing’ in favor of girls.

Tables 6 and 7 present the results of the activities children carry
out on the computer according to grade level. With regard to in
school use, children report that ‘playing games’ is most often used
in the lower grades (4–5 year olds), but in the middle grades (6–
7 year olds) ‘playing games’ and ‘practicing words/math’ is about
equally reported. The other activities are mentioned considerably
less. A large effect size (d = 0.78) between pre-K and grade 2, in fa-
Table 7
Children’s self report of computer use outside school according to grade level.

Out of school

Pre-K K
n = 33 n = 44

Practicing words/math 1.34 (0.70) 1.45 (0.63)
Drawing 1.44 (0.67) 1.91 (0.83)
Writing letter/story 1.31 (0.69) 1.41 (0.62)
Playing a game 2.47 (0.72) 2.61 (0.54)
Searching the Internet 1.56 (0.84) 1.82 (0.84)
Reading/writing e-mail 1.19 (0.47) 1.26 (0.54)
Chatting 1.34 (0.65) 1.52 (0.73)

Note: 1 = never; 2 = sometimes; 3 = often; effect size (d) 0.2 = small; 0.5 = medium; 0.8 =

Please cite this article in press as: McKenney, S., & Voogt, J. Technology and y
Computers in Human Behavior (2010), doi:10.1016/j.chb.2010.01.002
vor of the latter, is found for ‘practicing words/math’, it indicates
that in the middle grades compared to the lower grades the com-
puter is more often used for school-based activities. Also ‘writing
a letter/story’ is mentioned considerably more in grade 2 compared
to pre-K (medium-large effect size; d = 0.35), which makes sense,
because pre-K students usually do not have formal writing skills.
A medium+ effect size (d = 0.26) of ‘playing a game’ in favor of
pre-K indicates that games are more often used in the lower
grades.

Table 7 presents the results for computer use outside school.
The effect sizes (medium+– large+) show that outside school, an in-
crease in use is found for all distinguished computer activities for
grade 2 children compared to children in pre-K. ‘Playing games’
clearly is the most frequent use of the computer across grade lev-
els. Followed by ‘searching the Internet (pre-K, grade 1 and grade
2) and ‘drawing’ (K).

Table 8 presents the results with respect to ethnic majority/
minority. The overall picture is the same: both groups use the com-
puter most often for playing games, both in school and outside
school. Concerning the use of computers in school, differences be-
tween the two groups with medium to large effect sizes for writing
Pre-K vs grade 2

Grade 1 Grade 2 Effect size (d)
n = 41 n = 49

1.37 (0.58) 1.80 (0.71) �0.65
1.90 (0.86) 1.67 (0.66) �0.35
1.59 (0.74) 1.61 (0.67) �0.44
2.78 (0.42) 2.71 (0.50) �0.39
1.93 (0.82) 2.31 (0.71) �0.96
1.24 (0.44) 1.71 (0.79) �0.80
1.49 (0.60) 1.73 (0.84) �0.52

large.
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Table 8
Southside children’s self report of computer use in school and out of school for Dutch natives and immigrants.

In school Out of school

Dutch natives M (SD) Immigrants M (SD) Effect size (d) Dutch natives M (SD) Immigrants M (SD) Effect size (d)
n = 36 n = 44 n = 36 n = 44

Practicing words/math 1.86 (0.64) 1.86 (0.67) 0.00 1.39 (0.65) 1.66 (0.71) �0.40
Drawing 1.89 (0.67) 1.80 (0.70) 0.13 1.92 (0.84) 1.91 (0.83) 0.01
Writing letter/story 1.53 (0.56) 1.34 (0.61) 0.32 1.69 (0.79) 1.55 (0.73) 0.18
Playing a game 2.39 (0.49) 2.18 (0.54) 0.41 2.50 (0.66) 2.64 (0.53) �0.23
Searching the Internet 1.00 (0.00) 1.00(0.00) 0.00 1.69 (0.75) 2.16 (0.78) �0.61
Reading/writing e-mail 1.00 (0.00) 1.00(0.00) 0.00 1.43 (0.66) 1.52 (0.70) �0.13
Chatting 1.75 (0.81) 1.89 (0.69) �0.19

Note: 1 = never; 2 = sometimes; 3 = often; effect size (d) 0.2 = small; 0.5 = medium; 0.8 = large.
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letter/story and playing a game, suggesting that Dutch natives at
Southside use the computer in school for these activities more of-
ten than their immigrant peers. For the other activities, no differ-
ences were found between the two groups. However, out of
school computer use provides a very different picture. Immigrant
children seem to use the computer more often for quite a number
of activities. Medium–large+ effect sizes were found for searching
the Internet, practicing words/math; playing a game, and chatting.
The only activity for which Dutch native children report more fre-
quent use than their immigrant peers, is ‘writing a letter/story’
(d = 0.18).

Table 9 presents the results with respect to socio-economic sta-
tus. The picture that emerges throughout is the use of the com-
puter for playing games, which seems the most favorite use for
children from both schools. With regard to in school use, children
attending Southside use the computer more, compared to Central
children, for ‘drawing’ (d = 0.90), while children at Central use
the computer more for searching the Internet (d = 1.01), and read-
ing/writing e-mail (d = 0.24). It should be noted however that e-
mail use does not happen very often in both schools. The picture
for computer use outside school is different. Southside children
use the computer more for chatting (d = 0.81); drawing (d = 0.42),
Table 9
Children’s self report of computer use in school and out of school to socio-economic statu

In school

Southside M (SD) Central M (SD) Effec
n = 81 n = 86

Practicing words/math 1.86 (0.65) 1.85 (0.66) 0.02
Drawing 1.84 (0.68) 1.28 (0.55) 0.90
Writing letter/story 1.43 (0.59) 1.28 (0.55) 0.26
Playing a game 2.28 (0.53) 2.20 (0.70) 0.13
Searching the Internet 1.01 (0.11) 1.57 (0.76) �1.0
Reading/writing e-mail 1.01 (0.11) 1.06 (0.28) �.0.2
Chatting

Note: 1 = never; 2 = sometimes; 3 = often; effect size (d) 0.2 = small; 0.5 = medium; 0.8 =

Table 10
Children’s self report of skills necessary for computer activities (with help or alone in%) a

Boys Girls
n = 81 n = 85

With help Alone With help

Starting a computer game 28.0 69.5 36.5
Playing a computer game 12.2 84.1 18.8
Writing a letter/story 15.9 24.4 16.5
Making a drawing 17.1 45.1 12.9
Reading/writing e-mail 13.4 20.7 23.5
Searching for information on the Internet 23.2 46.3 28.2
Chatting 13.4 23.2 18.8

Note: effect size (d) 0.2 = small; 0.5 = medium; 0.8 = large.
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writing letter/story (d = 0.34) and reading/writing email (d = 0.32)
compared to their peers from Central, while Central children use
the computer, more for playing games (d = 0.29).

3.3. Skills to operate the computer independently

We asked the children whether they were able to operate the
computer for particular activities by themselves (alone), with help
or not at all. The results, presented in Table 10 show that the
majority of both boys and girls in this age range are able to play
a computer game, start a computer game, make a drawing and
search on the Internet alone or with some help. Differences in skills
between boys and girls, with small+ effect sizes, were found for
starting a computer game (d = 0.25 in favor of boys), writing a let-
ter/story (d = 0.25, in favor of girls) and searching for information
(d � 0.21 in favor of boys).

With respect to grade level, the results show that the majority
of the youngest children in pre-K are already able to start and play
a game (with help or alone). However, it is striking that already at
this age level (most pre-K children are 4 years old) so many chil-
dren report being able – often with help – to handle the computer.
It far less surprising that this has changed by grade 2 (most chil-
s.

Out of school

t size (d) Southside M (SD) Central M (SD) Effect size (d)
n = 80 n = 86

1.54 (0.69) 1.49 (0.66) 0.07
1.91 (0.83) 1.59 (0.69) 0.42
1.61 (0.76) 1.38 (0.60) 0.34
2.57 (0.59) 2.73 (0.50) �0.29

1 1.95 (0.79) 1.93 (0.88) 0.02
4 1.48 (0.74) 1.28 (0.61) 0.32

1.83 (0.74) 1.28 (0.57) 0.81

large.

ccording to gender and grade level.

ES (d) Pre-K Grade 2 ES (d)
n = 33 n = 49

Alone With help Alone With help Alone

60.0 �0.25 45.5 45.5 14.3 83.7 �.082
78.8 �0.15 27.3 67.7 6.1 91.8 �0.57
35.3 0.25 18.2 6.1 10.2 51.0 �1.04
51.8 0.08 21.2 27.3 10.2 53.1 �0.44
15.3 �0.03 12.1 0.0 20.4 38.8 �1.27
35.3 �0.21 18.2 12.1 20.4 67.3 �1.59
18.8 �0.05 15.2 9.1 4.1 46.9 �0.78
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Table 12
Differences between gender, grade level, socio-economic status and ethnic group in
attitudes towards computers.

n M SD p

Gender Boys 82 3.35 0.57 0.007
Girls 85 3.11 0.54

Grade level Youngest (pre-K) 33 3.05 0.66 0.039
Oldest (grade 2) 49 3.32 0.51

Socio-economic status Southside 81 3.42 0.49 0.000
Central 86 3.04 0.57

Ethnic group Dutch natives 36 3.32 0.59 0.121
Immigrants 45 3.50 0.39

Note: 1 = not very nice, 2 = not nice, 3 = nice 4 = very nice.
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dren are then 7 years old). In grade 2, the majority is able to use the
computer (with help or alone) for all the different skills that were
distinguished. The difference between pre-K and grade 2 children
is expressed in the effect sizes, which are large+ in favor of grade
2 children, for most skills, except for playing a computer game
and making a drawing, where the effect size is medium (in favor
of grade 2).

Table 11 presents differences in skills for operating the com-
puter for the activities distinguished, with respect to ethnic group
and socio-economic status. The results show that the majority of
children in both ethnic groups (Dutch natives and immigrants)
are able to start and play a computer game and to make a drawing.
The majority of the immigrants at Southside are also able to search
for information on the Internet. Small+–large+ effect sizes in favor
of the immigrants of Southside were found for starting a computer
game (d = 0.30), playing a computer game (d = 0.23), making a
drawing (d = 0.34), searching the Internet (d = 0.85) and chatting
(d = 0.24).

With regard to socio-economic status, we did find differences
with small–medium+ effect sizes in favor of Southside with regard
to making a drawing (d = 0.26), reading/writing e-mail (d = 0.19)
and chatting (d = 0.60). But, Central children report being more
able to write a letter/story (d = 0.25) compared to their Southside
peers.
3.4. Attitudes

Overall, children express positive attitudes towards computers
(M = 3.23, SD = 0.56). Significant differences in attitudes (see Ta-
ble 12) towards computers were found for gender (in favor of
boys), grade level (in favor of the older children in grade 2) and so-
cio-economic status (in favor of the children from a lower socio-
economic neighborhood, Southside).
4. Discussion and conclusions

Examining how young children perceive their use of computers
provides information for educators and parents, many of whom are
struggling to find practical, developmentally appropriate applica-
tions of technology in classrooms and at home. This study set out
to explore young children’s access to computers, their perceptions
of what they do on the computer (in school and outside school),
their abilities to operate the computer for specific activities, and
their attitudes towards computers. Given the limited scope of the
study (two schools in the Netherlands) only tentative conclusions
can be drawn. Additionally, two other limitations to the study bear
mention. First, the audio visual aids that were used (icon cards) re-
quire some abstract thinking; it is possible that the icons could
have introduced some kind of influence on children’s affective
judgment of the activities represented. Second, more triangulation
Table 11
Children’s self report of skills necessary for computer activities (with help or alone in%) a

Dutch natives Southside Immigrant
n = 35 n = 45

With Help Alone With help

Starting a computer game 36.1 58.3 22.2
Playing a computer game 27.8 69.4 8.9
Writing a letter/story 30.6 19.4 11.1
Making a drawing 27.8 38.9 17.8
Reading/writing e-mail 16.7 19.4 26.7
Searching for information on the Internet 19.4 27.8 33.3
Chatting 13.9 27.8 37.8

Note: effect size (d) 0.2 = small; 0.5 = medium; 0.8 = large.
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involving multiple methods could have helped to mitigate this po-
tential weakness and strengthen the other findings.

The findings of this study showed that most young children had
access to computers, regardless of gender, socio-economic back-
ground or ethic group. These findings are consistent with 2007 fig-
ures from the Dutch Central Bureau of Statistics, which reported
98% of all households having computers and 96% of all households
having Internet access (CBS, 2007). The findings of this study sug-
gest that the digital divide with regard to computer access is not so
much an issue anymore in the Netherlands, but more large scale
studies are needed to confirm this conclusion.

Regardless of gender, age, socio-economic status and ethic
group, playing games is the computer activity young children most
frequently do, both at home and at school. As playing games is the
most common way for children of all ages to spend their free time,
it is not surprising that children report playing games as the most
frequent computer activity at home both in this study and in re-
search with older children (Becker, 2000). Next to playing games,
searching the Internet is the second most-frequently reported
activity for out of school computer use. The other activities are car-
ried out less often.

It is notable that children report that they also use the computer
most for playing games while at school. Children in pre-K (4 year
olds) play games in school more often than their peers from grade
2 (7 year olds). These results may imply that the computer in
school is used as a bonus for children who are finished with their
school tasks and are allowed to play a game on the computer.
However, it is also possible that especially the younger children
experience their activity as a game, even though their teachers
might differently describe the same software, due to its affor-
dances with regard to, for example, learning or practice in the area
of (preparatory) literacy or numeracy. Further research is neces-
sary to better understand this finding. Next to playing games, prac-
ticing words/math is the second reported use of the computer in
school. This computer activity increases with grade level. Except
for drawing on the computer, the other activities are carried out
less often across grade levels. For in school computer use, not many
ccording to ethnic group and socio-economic status.

s Southside ES (d) Southside Central ES (d)
n = 80 n = 86

Alone With help Alone With help Alone

75.6 �0.30 28.4 67.9 36.0 61.6 0.13
86.7 �0.23 17.3 79.0 14.0 83.7 �0.09
24.4 0.13 19.8 22.2 12.8 37.2 �0.25
60.0 �0.34 22.2 50.6 8.1 46.5 0.26
20.0 �0.12 22.2 19.8 15.1 16.3 0.19
55.6 �0.85 27.2 43.2 24.2 38.3 0.16
26.7 �0.24 27.2 27.2 5.8 15.1 0.60
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differences were found between boys and girls, nor between Dutch
natives and immigrants. However, at Southside the computer is
used considerably more for drawing and at Central for searching
the Internet. It is not clear whether this is due to the socio-eco-
nomic background of the school population or if this has more to
do with other factors, such as the educational view of the school
team (cf. De Koster, Kuiper, & Volman, 2009).

It is no surprise that outside school, older children (grade 2) use
the computer more often and also are more able to operate the
computer for a variety of activities than younger ones (pre-K). Lit-
erature has long suggested that pupil attitudes toward computers
are favorable (De Klerk Wolters, 1989; Knezek, Miyashita, &
Sakamoto, 1993; Melissen, 2005); this is consistent with the find-
ings from this study. In addition, this study found that older chil-
dren have a more positive attitude towards computers than
younger children have.

Concern about girls’ lack of interest in technology has been
growing in the last decade (AAUW, 2000; Meelissen 2008). No
big differences between boys and girls out of school computer
use were found. Also no gender differences were found in the abil-
ity level of using various computer activities. These findings concur
with those from a recent study in which young girls and young
boys were equally likely to be using a home computer (Brooker
& Siraj-Blatchford, 2002) as well as another in which young girls
now report using home computers as often, and with as much con-
fidence as boys (Subrahmanyam, Kraut, Greenfield, & Gross, 2000).
While the findings of this study revealed that boys have a compa-
rably more positive attitude towards computers than girls have,
both groups remain generally positive. The finding that boys are
more positive about computers is not consistent with results from
Knezek et al. (1996), reported for slightly older children in grades
1–3. Children’s perceptions of computers are also influenced by
the software they use. In a gender-bias content analysis of educa-
tional software for preschoolers, Sheldon (2004) found signifi-
cantly more male characters than female characters in preschool
educational software, which, she concludes makes it difficult for
teachers to address gender diversity and suggests that girls are
not as valued as boys are. Subsequent research on gender differ-
ences in computing would benefit from a deeper look at the soft-
ware being used.

Literature suggests that ethnic minority children may be disad-
vantaged by a lack of home experience with computers (Brooker &
Siraj-Blatchford, 2002; Fish et al., 2008). The findings of this study
suggest that immigrant children have more exposure to computers
out of school than Dutch children from a low socio-economic back-
ground. In addition, immigrant children seem to be better able to
operate the computer for a number of different activities, searching
information on the Internet in particular. An explanation put forth
by Southside teachers is that, often, computer use in immigrant
families is focused on communication with family members still
living in the country of origin. However, more research is necessary
to fully understand this finding. No differences between immigrant
children and Dutch children were found in attitude towards com-
puters. The findings of this study also suggest that children from a
lower socio-economic background use the computer slightly more
often outside school compared to middle class children, and have a
more positive attitude towards computers. To explore digital equi-
ty more carefully, future research on this theme with young chil-
dren should portray computer use in relation to ethnic
background and socio-economic status. Previous studies have
shown that middle-class parents were more involved in children’s
computer use, scaffolding and supervising (Brooker & Siraj-Blatch-
ford, 2002). Further research is necessary to understand how cru-
cial it is that schools take it upon themselves to ensure equal
opportunity for less-advantaged children to access the benefits of
the more intellectually powerful uses of computer technology (cf.
Please cite this article in press as: McKenney, S., & Voogt, J. Technology and y
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Becker, 2000). For example, in addition to technology access, the
[American] National Institute for Community Innovation’s five
dimensions of digital equity (2003; see also Resta & Laferrière,
2008) also include: content that is high quality, culturally respon-
sive and open for learners and educators to edit; as well as educa-
tor skills in using resources effectively for teaching and learning.
Judge, Puckett, and Bell (2006, p. 59) emphasize this last dimension
in their call for attention to ‘‘the human element,” which includes
teacher: technology skills, abilities to integrate technologies effec-
tively; and beliefs that support high expectations for all students.

This study was particularly meant to explore children’s percep-
tions in the age range of pre-K-grade 2. Previous research has
shown that 7–8 year old children were able to use an enjoyment
ranking scale similar to the one used in this study (Knezek et al.,
1996; Sim, MacFarlane, & Read, 2006), but experience with the
self-reporting data of 4–6 year olds remains limited. This study
has shown that it is possible to collect self-reporting data at this
age level. This study used icon cards to focus young children on
the questions being asked. However, symbols may also interfere
with understanding the question properly. More research is neces-
sary to improve communication with children about different
types of computer applications.

It is known that the benefits of using technology with young
children vary with the kind of experiences offered and how fre-
quently the children have access to computers (Haugland, 2000).
In their large-scale longitudinal study with kindergarten, first
and third grade children, Judge et al. (2006) found that the pres-
ence of in-classroom computer areas, frequent use of the Internet,
and proficiency in computer use were correlated positively with
academic achievement. In contrast, they also found that frequent
use of software for reading was correlated negatively with read-
ing achievement. The study reported here has begun to provide
information on how young Dutch children use the computer
and their frequency of access both in and out of school along
with related abilities and attitudes. As our picture of how chil-
dren are spending their computer time sharpens, further re-
search should be conducted into the quality and
appropriateness of those experiences. Several resources are al-
ready available, including the Haugland Developmental Scale
for Software (Haugland & Wright, 1997), and the evaluation
instrument from Children’s Technology Review (1998), but addi-
tional work in this area is needed. Understanding children’s
practices and attitudes can inform educators and parents in
the search for developmentally appropriate uses of technology,
as well as a healthy balance between computer use and other
means for children to learn and explore the world around them.
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