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Abstract:
In this text we will try to indicate the reasons that justify the integration of the ICT in 
schools and kindergartens, based on the contributions provided by the available research 
and most particularly by an action‑research project1 we have developed and monitored 
in a kindergarten throughout the school year aimed at integrating the new technologies 
in classroom context. We will also try to highlight the factors we believe are essential to 
enhance the integration and use of the ICT in these contexts in a way to effectively con‑
tribute to the promotion of educational quality.
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ConTRIbUTIonS of ThE ICT To 
LEARnIng DURIng ChILDhooD

The discussion on the use of the ICT by very young 
children has given rise to some controversy between 
those who defend, more or less warmly, the educa‑
tional benefits of technology and those who object 
to it for various reasons. however, in recent years, 
this controversy, which was particularly intense 
during the 1980’s (haugland & Wright, 1997), has 
become less evident. In fact, the potential of these 
new technologies, both with regard to the nature of 
the programmes used and to the possibilities in ac‑
cessing information and communication available 
via the Internet, in addition to their increasingly 
influential presence in our daily lives, makes it dif‑
ficult to ignore the contribution of these new means 
to enriching the learning contexts for childhood 
(Amante, 2003; nAEYC, 1996; Ramos et al., 2001). 

Language development
The development of language and literacy are the 
most studied curricular areas when it comes to their 
relationship with the use of technology in the pre‑
school years (Laboo et al., 1999; Mioiduser et al., 
2000; Moxeley et al., 1997).

With regard to verbal skills and contrarily to the 
opinion of the critics (Cordes & Miller, 1999; healy, 
1998), the computer does not inhibit the develop‑
ment of language. In fact, research has shown that:

• Computer games encourage more complex and 
fluent speech (Davidson & Wright, 1994);

• Children are encouraged to use language, espe‑
cially when they use open programs that encour‑
age exploration and fantasy, such as art programs, 
with which they make descriptions whilst drawing, 
moving objects, or “writing” (Clements & nastasi, 
2002);

• Children tell more elaborate stories about the 
drawings made on the computer (Clements & nas‑
tasi, 2002);

• Interaction with computers encourages ver‑
bal communication and collaboration between chil‑
dren (Crook, 1998a, 1998b; Drogas, 2007) and pro‑
vides situations of socio‑cognitive conflict which 
lead to learning (Amante, 2003, 2004a);

• The stimulation of vocalizations by children 
with speech problems has also been evidenced 
(McCormick, 1987, cit. by Van Scoter et al., 2001).

With regard to written language, research has 
shown that the ICT, namely the use of text proc‑
essors, provide children with the opportunity to 
become involved in the exploration and co‑build‑
ing of knowledge on symbolic representation and 
development of literacy and related concepts, such 
as the direction of the written language, sequence, 
etc. (Amante, 2004a; Laboo & Ash, 1998). The use 
of electronic story books, as well as their creation 
by the children and educators themselves (Laboo et 
al., 1999; Lefever‑Davis & Pearman, 2005; Trush‑
ell, Maitland & burrel, 2003) has also revealed 
important gains. In fact, interactive books seem to 
contribute towards the development of vocabulary, 
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syntax and recognition of words (Uchikoshi, 2005), 
as well as the understanding of the narrative struc‑
ture of the stories (Verhallen, bus & De Jong, 2006). 
In turn, Lewin (2000) states that interactive multi‑
media programs complement the development of 
literacy because its audio component can help to 
work on pronunciation, and provide syllabic read‑
ing, or centred on phonemic segments, thus devel‑
oping phonologic awareness, as has been shown by 
many studies (cf. Chera & Wood, 2003; Wise et al., 
2006).

In addition to programs that work specific skills, 
the importance has also been verified of children 
using the ICT to develop their reading and writing 
learning skills in a more global and functionally sig‑
nificant manner, integrated in other activities and 
serving real needs, such as writing a recipe, a warn‑
ing, a shopping list, etc. A reference to the many pos‑
sibilities made evident by the use of e‑mail is inevita‑
ble here (Amante, 2003, 2004a; Siraj‑blatchford & 
Withebread, 2003) the ease of which, together with 
the instant exchange of messages, stories, drawings, 
etc., is highly motivating for children and stimu‑
lates communication and the discovery of the writ‑
ten language.

Mathematical thinking
In this area of educational development, the use of 
computers has also shown to encourage the emer‑
gence of some mathematical concepts such the rec‑
ognition of shapes, counting and classifying. Cle‑
ments and nastasi (2002) refer that children who 
can associate direct manipulative experiences to 
the use of a computer program have shown greater 
skill in classification operations and logical think‑
ing than those that only had access to the concrete 
manipulative experience. 

however, the computer’s main contribution 
seems to be at the level of the development of geo‑
metrical and spatial thinking, favouring the devel‑
opment of concepts of symmetry, patterns, and 
spatial organization, among others (Clements & 
Swaminthan, 1995). Children can use the graphic 
programs to create objects and act on them, enlarge 
or reduce them in size, add shapes that lead to other 
new shapes, colour closed areas, and reflect on the 
topological characteristics of those areas (Amante, 
2004c; Clements & nastasi, 2002). All of this is ob‑

tained as a consequence of their action, and not so 
much due to the characteristics of the static shapes, 
which makes one consider that “the power of such 
tools resides in the possibility of children later in‑
teriorizing the processes, thus building new mental 
tools” (Clements & nastasi, 2002, p. 580).

Logo programming may also contribute to 
the development of geometrical and spatial con‑
cepts. According to the Piagetian theory (Piaget, 
1971), children apprehend the notions of geometri‑
cal shapes not through perception, but through 
the physical and then mental actions they have on 
those objects. Logo programming (which has the 
Piagetian learning perspective subjacent) helps chil‑
dren relate their intuitive knowledge of movement 
and drawing with mathematical ideas. Although 
research outcomes do not enable a conclusion on 
the influence of the Logo programming on math‑
ematical skills in general, and are even controversial, 
namely with regard to the transfer of such skills to 
other situations  (Crook, 1998a; Underwood & Un‑
derwood, 1990), it undoubtedly seems to be a field 
for problem solving, which contributes to the de‑
velopment of spatial and numeric notions, creative 
thinking and metacognitive knowledge (Amante, 
2004c; Clements & nastasi, 2002; Underwood & 
Underwood, 1990).

Anyway, it is important to stress the need for the 
educator to provide assistance in terms of relating 
the work carried out on the computer with math‑
ematical knowledge, be it by Logo or any other 
application. This mediation is fundamental because 
of its active encouragement, because it encourages 
children to verbalize the strategies followed, making 
them reflect on their own thought and making them 
aware of their problem‑solving strategies (Aman‑
te, 2004b; Clements, 1999; Clements & nastasi, 
2002). 

Knowledge of the world
Pre‑school education is concerned with providing 
children with knowledge of the world: be it their 
direct world encompassing the very context of 
their activity room, the world outside their physical 
and community kindergarten, be it a more distant 
world encompassing the knowledge and awareness 
of different scientific fields, the knowledge of other 
realities, whether natural, social or cultural. In this 
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sense, and as highlighted by haugland and Wright 
(1997), grácio (2002) and Rada (2004), among 
others, information technology (namely the possi‑
bilities made available by the Internet) can provide 
educators and children with unique opportunities 
to access extremely diversified and otherwise inac‑
cessible information, which can most certainly be‑
come powerful educational resources. Thus, from 
carrying out research on whales and their habitats, 
to ‘visiting’ the faraway country where their new col‑
league came from, to using an interactive encyclo‑
paedia to find out what rockets are, or simply to see 
the work carried out by children in another school 
or kindergarten, the ICT enable a quick response 
to children’s inexhaustible curiosity and open the 
door of their classroom to a whole range of knowl‑
edge which being rooted in the work they are devel‑
oping can contribute to a broader view and a better 
understanding of the world. 

but, as well as accessing information, technology 
may also be used to transform and produce new in‑
formation (Ponte, 2002). So, for example, through 
the Internet, children can edit their work on paper 
or online, whether it is a school journal, a research 
project undertaken, or a story. The experiences 
lived by children within their community or in other 
contexts can easily be registered with a digital cam‑
era and edited in the school journal, the class’s blog 
or in the school’s site. In addition to establishing a 
relationship with the world outside their school by 
making their own work public, they can also repre‑
sent and share their experience with other people, 
such as family members and friends. being exposed 
to other people who are important for them gives 
value and added sense to their work (Amante, 2003; 
Cotrim, 2007; Drogas, 2007).

Parallel to these possibilities, computers enable 
children to easily communicate with other people, 
family, friends, other schools, or institutions in their 
community. Although research at this level is still 
very limited, interpersonal communication made 
available by technology seems to be another advan‑
tage to be considered (Shiels & behrman, 2000). 
In fact, reports of experiences using such resources 
(Amante, 2003; Van Scoter & boss, 2002) show that 
both by using webcams  ‑ which allow online fo‑
rums and enable children to be in contact with sci‑
entists, clowns, actors, or simply other children and 

other schools ‑ or by the simple use of email – which 
enables the exchange of messages, animated cards, 
texts, stories, photographs, and scanned drawings, 
with friends, family, community members and cor‑
respondents ‑ we are stimulating their communi‑
cative skills, developing their disposition to write, 
and favouring the understanding of its functionality. 
And we do this by using a form of communication 
which is itself an indissoluble part of the world we 
want them to know and discover.

Educate for Diversity
The ICT can be used to help contribute to chil‑
dren’s learning and acceptance of diversity (haug‑
land & Wright, 1997). In fact, children not only 
develop the awareness of social, cultural, racial and 
ethnic differences, but also interiorize the dominat‑
ing values in accordance with the social status given 
to these groups. In this sense, the multicultural edu‑
cation of young children is of utmost relevance and 
should be a concern of kindergarten and elementary 
school, aimed at developing positive cross‑cultural 
attitudes, perceptions and behaviours that contrib‑
ute towards the civic education of future citizens in 
a fairer and more tolerant society.

As with other materials, new technologies and 
their contribution to this multicultural education 
also depend largely on the attitude and choices of 
the educator. however, it should be stressed that 
there is educational software that values social and 
cultural diversity at various levels. Anyway, more 
than any educational software, we believe that the 
real potential of new technologies within this scope 
does effectively reside on the use of the Internet to 
access knowledge on other realities and cultures, 
as well as the communication opportunities avail‑
able on such level. This set of opportunities enables 
them to expand their view of the world, to get to 
know, question and understand their diversity.

fACToRS To bE ConSIDERED 
foR An EffICIEnT ICT InTEgRATIon

Integrating new technologies in learning contexts is 
not enough to ensure an improvement in quality. In 
fact, a suitable integration and use of the ICT must 
be considered if we want to effectively create richer 
educational contexts that promote a constructivist 
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learning. According to the general characteristics of 
this perspective (Coll, 1992) technology must:

• serve the active construction of knowledge, 
without giving way to a simple piling up of knowl‑
edge, but to a continuous transformation of the 
knowledge schemes that integrate the new expe‑
riences and continuously reconstruct them (Coll, 
1992);

• offer “meaningful learning” (Jonassen et al., 
2003) capable of relating the new experiences with 
former knowledge and the pupils’ interests, namely 
valuing functional learning;

• consider the importance of the interactive 
social contexts because learning is not an isolated 
and compartmentalized process, but an eminently 
social one (Coll, 1992; Crook, 1998a, 1998b).

In this sense, it is important to consider a set of 
factors which could contribute towards an adequate 
integration of technology in the educational contexts. 
Thus, from several writers (haugland & Wright, 
1997; Stables, 1997; Sutherland, Robertson & John, 
2004) and from the reports of successful experiments 
of integrating computers into kindergarten and el‑
ementary schools (Amante 2003; Ramos, 2005; Van 
Scoter & boss, 2002; Van Scoter et al., 2001) we gath‑
ered some principles we would like to broach here.

Location and Access to Equipment
Placing computers in the classroom is a basic prin‑
ciple for a true integration (Davis & Shade, 1994; 
haugland & Wright, 1997). Papert (2001) consid‑
ers the placing of computers in special rooms – a 
“computer laboratory” – to be an “immunological” 
answer for the school to “neutralize” this “foreign 
body”.  In fact, the adoption of this procedure, so 
often seen in our schools, is the first step to con‑
signing it outside the learning context. With regard 
to kindergarten, research carried out by Susan 
haugland (2002) showed that when computers are 
placed out of the classroom where activities are tak‑
ing place, the children do not experience the same 
developmental rewards as when the computers are 
accessible in their classroom, like any other material. 
on the other hand, as the author reports, this proce‑
dure creates two groups of children, one outside the 
classroom using the computer and one inside the 
classroom with no possibility whatsoever of seeing 

what their colleagues are doing. Thus the computer 
immediately assumes a special status, not the status 
of any other resource that the children integrate into 
their activities. It is important, therefore, that com‑
puter work is an integral part of classroom activi‑
ties and two chairs should be placed in front of the 
screen to suggest from the beginning the possibil‑
ity of sharing that equipment (haugland & Wright, 
1997). If there are few computers, it is preferable for 
the equipment to rotate among classrooms for a de‑
termined period (haugland, 2000). Accessibility is 
important for various reasons: it allows the children 
to know when the equipment is available; it favours 
interaction between the children who are using the 
computer and those involved in other activities; it 
encourages children to learn from each other, cre‑
ates opportunities for peer tutoring and, at the same 
time, facilitates the integration of the activities de‑
veloped into the whole curricular work. 

Educational Applications
besides the utilitarian programs more commonly 
used by adults (Word, Paint, Power‑Point) and 
which are equally useful and adequate for children, 
it is up to the educator to select more specific educa‑
tional programs which can be used by children. 

In effect, the selection of educational programs 
is of utmost importance. Several writers (Davis & 
Shade, 1994; haugland & Wright, 1997; Ramos, 
2005) have shown that the quality of software is a 
determining factor in the development of adequate 
learning experiences. however, selection is a par‑
ticularly difficult task as the market is inundated 
with graphically attractive programs claiming to be 
educational but which, when explored, are shown 
to be deceptive. Taking the present research into 
consideration, children seem to benefit from the ap‑
plications that:

• have open‑ended characteristics which encour‑
age exploration and imagination as opposed to very 
structured programs of the drill and practice type;

• are friendly and intuitive, easy to use, showing 
menus and figurative icons easily associated with 
their function;

• are flexible, responding to various educational 
needs and objectives, success‑oriented through pos‑
itive feedback and clues which, if necessary, guide 
the child;
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• give the child an active role by requiring reac‑
tions, choices, exploration, decision making, carry‑
ing out of activities;

• are multisensorial, attractive, interactive, but 
not so as to deteriorate into a show of sound, music, 
colour and movement with no relevance to the 
whole;

• are directed to problem‑solving, meeting real 
needs and the child’s interests;

• facilitate and encourage cooperation among 
children – instead of competition – and conse‑
quently communication;

• establish a link with real life without relin‑
quishing fantasy;

• give value to diversity, ethnic, cultural or 
other, so that the children establish identifica‑
tion points with the contents, independent of their 
background;

• make information available to adults regarding 
syllabus aims, suitable ages, suggestions for accom‑
panying the activity and also indications regarding 
installation and resolution of any problems that may 
crop up.

To sum up, at stake is research‑based use of the 
new technologies, concerning the way children 
learn. These principles are as valid for software as 
they are for other types of activities and experiences. 
Thus, exploration, discovery, self‑motivated activity, 
control and flexibility inherent in the open‑ended 
programs are appropriate for the development of 
an active learning specially suited to children of this 
age group. 

Integration in Curricular Activities
It is important to remember that the use of tech‑
nology in elementary school and kindergarten is 
not an aim in itself: “Learning to use the computer 
should only be a secondary objective. Learning to 
communicate, to draw, to color, to share and take 
turns‑those preschool goals should be primary and 
one way of learning them is to use the computer” 
(Pierce, 1994, pp. 15‑16). In effect, we are not dealing 
with teaching children to use ICT, rather to make it 
available for their educational development. In this 
sense, an appropriate use of the new technologies 
is what makes it possible to expand, to enrich, to 
differentiate, to individualize and to implement the 

curricular objectives. Therefore, the activities devel‑
oped around technology should be considered as 
new educational opportunities, though integrated 
in a whole which will give them sense. This view, 
shared by several authors (Crook, 1998a; haugland 
& Wright, 1997; Jonassen et al., 2003; Ramos, 2005), 
is also supported by various experiments using ICT 
in educational contexts (Amante, 2004b; Van Scoter 
et al., 2001) and by nAYEC (1996). In fact, this in‑
tegration is not only fundamental to effectively take 
advantage of the potentials of technology but also 
for educators to be able to see it as a real contribu‑
tion to the work they are developing, being integrat‑
ed in the work routines and activities in their class‑
room, but giving also place to new projects and new 
ways of accessing and building knowledge. In other 
words, ICT in the school should be understood as 
a cultural instrument at the service of educationally 
relevant experiences and learning. 

Mediation by the Educator and 
Social Dynamics of Collaboration
The role of educator is fundamental in various 
ways. besides the initial role of any educator/teach‑
er in familiarizing the child with technology, con‑
tinuous backup is always fundamental even though 
assuming other aspects.  If, on the one hand, it is 
important for the child to be given the liberty to ex‑
periment and carry out his/her work autonomously, 
on the other hand, it is important to be alert to his 
needs, above all with younger children. These tend 
to benefit from a more systematic attention from the 
adult, the intervention of the educator being to en‑
courage and at the same time answer his needs and 
avoid the child feeling frustrated when difficulties 
arise (Clements & nastasi, 2002); with older chil‑
dren who have developed more skills, it is possible 
to implement more autonomous forms of work and 
less controlled by the educator, who assumes a role 
of supervisor, intervening only when necessary, di‑
recting and asking questions to encourage the child 
to think about the activity and the procedures (Van 
Scoter et al., 2001).

Work developed around computers stimulates 
interaction, motivating the children to communi‑
cate both among themselves and with the adult. So, 
apart from the adult attending to immediate backup 
needs, it is also important that the educator knows 
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how to stimulate a productive interaction, either 
during the activity itself, or in the exploration a pos-
teriori, in the sense of taking advantage of these im‑
portant moments of learning. In effect, the literature 
regarding education and technology highlights the 
importance of the role of the teacher in guiding (De 
Corte, 1992), establishing adequate contexts (Crook, 
1998a, 1998b), as well as in the development of stra‑
tegic and meaning‑making models which lead to 
meaningful learning (Jonassen et al., 2003; Salomon 
& Perkins, 1996). In this sense, several studies de‑
veloped on the interactions arising from work with 
computers (Amante, 2004d; fisher, 1997; Wegerif & 
Mercer, 1997) having Vigotsky (1991) and his follow‑
ers as their theoretic framework, showed how some 
of the activities in which the pupils were involved 
using this medium (especially writing activities) be‑
came opportunities for a child’s confrontation with 
emerging learning, that is to say, situations in which 
the child operates in the Zone of Proximal Devel‑
opment (Vigotsky, 1991)  and as such, needs the aid 
of an adult (or a peer) to allow the developmental 
leap needed to reach a new phase of learning. The 
ability of the educator to be alert to, and recognize 
these moments and intervene, adopting scaffolding2 
behaviour (Wood, bruner & Ross, 1976) so that 
the child gives this leap, is extremely important for 
learning to take place.

on the other hand, within the role of mediator 
undertaken by the educator, s/he should encourage 
the interaction and cooperation among the children 
and make efforts to improve the quality of these 
interactions (Dawes, 1997; Drogas, 2007; Pierce, 
1994); namely, stimulating them to adopt patterns 
of collaboration which contribute to widen shared 
construction of learning, to diversify points of view 
and, in this way, promote the quality of educational 
practice. 

Training of Educators/Teachers
The training of educators is naturally crucial in all 
and every process which aims at the adequate inte‑
gration of technologies into the educational context 
(Clements, 1999; haugland, 2000; Kosakowsky, 
1998). In effect, one of the main reasons stated for 
the resistance to the integration of technologies in 
the school is based on the inadequate or limited 
preparation of the educators and teachers for their 

use (Ponte, 2002; Stables, 1997). When teachers/
educators learn to use technology in the context 
of their school, their classroom, with real children 
and according to equally real objectives, they have 
a greater possibility of benefiting from this training 
and so improve the quality of the learning contexts 
to develop their activity.  In this perspective, it is 
worthwhile to highlight some aspects which may 
constitute key areas in the development of this train‑
ing:

• develop the understanding of teachers/edu‑
cators regarding educational technology; there is 
a dearth of knowledge about the possibilities and 
aims in the use of ICT in the educational context;

• help them to see how the work they usu‑
ally do with their pupils and the experience they 
already have can be adapted and reinforced by the 
development of activities which resort to the use of 
technology;

• develop their confidence in the use of ICT; lack 
of self‑assurance and the resulting anxiety is one of 
the main factors inhibiting teachers/educators using 
the new technologies (Crook, 1998a; Stables, 1997);

• pinpoint various activities that might introduce 
the teachers to the use of ICT, providing opportu‑
nities for experiencing on their own before trying it 
out with the children;

• provide opportunities for the exchange of ideas 
and the sharing of experiences and record “good 
practices” from these exchanges. 

It is also important that educators/teachers feel 
that the new technologies, besides being tools for 
encouraging educational experiments with the chil‑
dren, are also the means of communication and 
collaboration among professionals, being power‑
ful devices in their own professional development. 
besides giving an opportunity to achieve a set of 
backup activities for the development of work with 
children and for the organisation of tasks, they also 
facilitate, via online communication, easy interaction 
between peers and specialists, thus opening up to a 
vast range of opportunities for cooperative training. 
Actually, these new “learning communities” could 
become a new and stimulating pedagogic field for 
teacher training, as well.

The new technologies and the Internet offer op‑
portunities for professional development, which 
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until recently had no equivalent.  While educators/
teachers become more competent and confident us‑
ers of technology in their professional sphere, they 
also become more apt to use them adequately with 
their pupils (Jonassen et al., 2003).

Administration of the School/Leadership
Just as in the case with innovative procedures in 
general, the interest of the school leaders, their fa‑
vourable attitude towards change shown in a con‑
tinuous support to educators /teachers involved 
(Perrenoud, 1994) is also essential for the specific 
case of the integration of technology (han, 2002; 
haugland, 2000; Kosakowsky, 1998). So, and in 
agreement with the reports on various experiments 
(Van Scoter et al., 2001) it is crucial to have a school 
leader which, besides providing any necessary re‑
sources, adopts an attitude open to suggestions, 
concedes independence to educators/teachers 
so that they can experiment and implement their 
ideas and encourage their efforts, offering collabo‑
ration whether in the eventual reorganisation of 
space, or in the restructuring of timetables, which 
may need to be adjusted to the needs of the train‑
ing. In effect, a school leadership which is con‑
cerned with the creation of conditions favourable 
to the improvement of the learning context, which 
is concerned with the professional development 
of their teachers, which adopts democratic leader‑
ship in which everyone feels involved, in a working 
atmosphere where respect and dialogue prevail, 
will tend to set up an organisational context which 
is promoter of successful integration processes. It 
is worth mentioning that teachers/educators need 
to feel that their work and investment is recognized 
and reassured at the highest level, this attitude be‑
ing a reinforcement of change by valuing and mak‑
ing it legitimate (Thurler, 1994).

Contact with families
The participation of families in the school life of 
their children is, naturally, desirable. Regarding the 
technologies, it is essential that their integration 
does not neglect the importance of this connection, 
which is relevant at various levels. Therefore, ac‑
cording to some experiments (Cotrim, 2007; Thou‑
venelle, 2002; Van Scoter & boss, 2002; Van Scoter 
et al., 2001), giving parents the opportunity of vis‑

iting their children’s activities room/classroom, us‑
ing the computer together with them to accomplish 
activities relevant to both, giving them access not 
only to the children’s productions, but the way they 
were achieved, are important contributions for the 
families and the school to become closer, to give 
more value to the school and to develop positive 
attitudes regarding the role of ICT in this context. 
This type of initiative allows the parents to develop 
their knowledge of the educational possibilities that 
technologies offer, being equally alert for the need 
of their acceptable use. Actually, today many chil‑
dren have access to a computer and other electronic 
equipment at home. The use of these is generally 
valued by parents; however, it may require guid‑
ance in order to become educationally relevant.  It 
is important that educators/teachers give parents 
information about adequate use of technology and 
that together they can, as consumers, exercise pres‑
sure for the development of educational programs 
appropriate for children of this age. on the other 
hand, and especially in the case of families who do 
not have access to these means, contact and possi‑
bilities of exploring ICT in elementary school and 
kindergarten assume a very particular relevance not 
only because they contribute to correcting the ine‑
quality of access and to fight against info‑exclusion, 
but also because they create learning situations for 
parents and children together where the children 
can show their skills and get their parents’ recogni‑
tion of their performance (Cotrim, 2007; Computer 
family night Program3).

backup Technical Assistance
finally, but also essential for the success of the in‑
tegration of ICT, it is important that schools and 
kindergarten provide backup which provides as‑
sistance also at the technical level, ensuring main‑
tenance of the equipment and the resolution to 
any functional problems that may arise (nÓnIo, 
2002). Without this backup there is a risk of a 
small technical problem obstructing the use of the 
equipment for months and consequently causing 
the whole undertaking to regress or miscarry; this 
demoralizes the educators and creates insecurity 
in its use. 
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To SUMMARISE

To summarise, we would like to reflect on some 
questions arising from this text. on the one hand, we 
would say that the research points to very favourable 
results in the use of technology in elementary schools 
and kindergartens. on the other hand, as becker 
(2000) stated, it is a fact that few teachers and educa‑
tors use computers in their schools for the construc‑
tive and creative purposes that technology seems to 
offer, which have largely emerged from the studies 
carried out as the responsible for most of the positive 
results obtained.  Indeed, research sometimes cre‑
ates specific and well‑defined contexts and provides 
technical and training backup which do not exactly 
correspond to the conditions of the majority of the 
educational contexts experienced in the schools, 
where ICT are under‑explored or even used to re‑
produce antiquated practices.  In this sense, there 
could be a hiatus between the possibilities of ICT 
and what actually happens in the majority of schools 
when they are available. but this hiatus, although un‑
doubtedly a reality, could, however, be reduced if re‑
search and training were to be centred on the schools 
and their concrete and specific realities, consider‑
ing them as strategic units of innovation (Canário, 
1996; oliveira‑formosinho & formosinho, 2001). 

There is capacity and knowledge to develop an 
adequate technology favourable to learning‑rich en‑
vironments which prepare the children to learn how 
to learn and to live in a world of new demands which 
increasingly requires lifelong learning. The quality 
of education depends, among many other things, on 
knowing how to make the most of such technology, 
by putting it at the service of a renewed educational 
project in which learning to learn is an important 
part of what must be learnt. Thus, once more, the 
possible answer is not in technology, but in people 
and institutions. for this educational project to be 
renewed throughout the schools, an effort is needed 
by all those who, in one way or another, are respon‑
sible for building the school we would like, from po‑
litical decision‑makers to teachers, teacher training 
institutions (which play a determining role here), 
parents and the educational community in general. 
If the technological developments that have changed 
our world deeply act as a mirror reflecting the image 
of an “inadequate” school, if through that image we 
are confronted with the urgent and inevitable need 
to renew it, then it is particularly important to make 
use of technological developments as catalysers of 
that change, aimed at a School that builds knowl‑
edge and forms citizens who are capable of facing 
the challenges of this new era.
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Endnotes

1. The said project, “new Technologies: A Pre‑
School Integration Experiment”, was funded by the 
Instituto de Inovação Educacional (Institute of Ed‑
ucational Innovation) within the scope of the 12th 
edition of the competition “Innovate by Educating/
Educate by Innovating”, which is part of the System 
of Incentives for Quality in Education (SIQE), with‑
out which it would not have been possible.

2. This concept refers to the steps taken by an 
adult in the sense of delimiting a given task to enable 
the child to centre on the skills in question in a given 
process of acquisition. This deals with anticipating 
the development of the understanding of the task by 
the child and acting in harmony with this anticipa‑
tion through “strategic interventions”.

3. This initiative and the reactions of parents can 
be found on: http://www.mcps.k12.md.us/curricu‑
lum/littlekids/archive/computer_family_night.htm 
(visited in June 2007).

bibliographical references

Amante, L. (2003). A Integração das Novas Tecno-
logias no Pré-Escolar: Um Estudo de Caso. Dis‑
sertação de Doutoramento em Ciências da Edu‑
cação. Lisboa: Universidade Aberta.

Amante, L. (2004a). Explorando as novas tecnolo‑
gias em contexto de educação pré‑escolar: a ac‑
tividade de escrita. Análise Psicológica, 1, XXII, 
pp. 139‑154.

Amante, L. (2004b). As Tecnologias da informação 
e da Comunicação na Educação Pré‑Escolar: 
excertos de um percurso. Escola Moderna, 25, 
MEM, pp. 5‑36.

Amante, L. (2004c). novas Tecnologias, Jogos e 
Matemática. In D. Moreira & I. oliveira (co‑
ords.), O Jogo e a Matemática. Lisboa: Universi‑
dade Aberta, pp. 151‑184.

Amante, L. (2004d). Interacção Social e Utilização 
do Computador no Pré‑Escolar. Revista Portu-
guesa de Pedagogia, 38 – 1, 2 e 3, pp. 425‑450.

becker, h. J. (2000). Who’s Wired and Who’s 
not: Children’s Access to and Use of Computer 
Technology. Children and Computer Technology, 
10, 2, pp. 44‑75.

Canário, R. (1996). A Escola, o Local e a Con‑
strução de Redes de Inovação. In b. P. Campos 
(org.), Investigação e Inovação para a Qualidade 
das Escolas. Lisboa: Instituto de Inovação Edu‑
cacional, pp. 59‑76.

Chera, P. & Wood, C. (2003). Animated multime‑
dia “talking books” can promote phonological 
awareness: Effects of spoken language experience 
and orthography. Cognition, 81, pp. 227‑241.

Clements, D. h. (1999). Effective use of comput‑
ers with young children. In J. V. Copley (ed.), 
Mathematics in the Early Years. Reston, VA: na‑
tional Council of Teachers of Mathematics, pp. 
119‑128. 

Clements, D. h. & nastasi, b. K. (2002). os Meios 
Electrónicos de Comunicação e a Educação de 
Infância. In b. Spodek (org.), Manual de In-
vestigação em Educação de Infância. Lisboa: 
fundação Calouste gulbenkian, pp. 561‑619.

Clements, D. h. & Swaminathan, S. (1995). Tech‑
nology and School Change: new Lamps for old? 
Childhood Education, 71, pp. 275‑281.

Coll, C. (1992). Un Marco de Referencia Psicológ‑
ico para la Educación Escolar: La Concepción 
Constructivista del Aprendizaje y de la En‑
señanza. In C. Coll; J. Palacios & A. Marchesi 
(comps.), Desarrollo Psicológico y Educación, II, 
Psicología de la Educación. Madrid: Alianza Edi‑
torial, pp. 435‑ 453.

Cordes, C. & Miller, E. (eds.) (1999). Fool’s Gold: 
A Critical Look at Computers in Childhood. Al‑
liance for Childhood. Retrieved July 2007 from 
http://www.allianceforchildhood.net/projects/
computers/computers_reports_fools_gold_
contents.htm.

Cotrim, D. L. (2007). O Computador como Recurso 
numa Escola Isolada do Alentejo. Dissertação 
de Mestrado em Ciências da Educação. Lisboa: 
Universidade Católica.

Crook, C. (1998a). Ordenadores y Aprendizaje Co-
laborativo. Madrid: Ministerio de Educación y 
Cultura/Ediciones Morata, S.L.

Crook, C. (1998b). Children as Computer Users: 
The Case of Collaborative Learning. Computers 
and Education, 30, 3/4, pp. 237‑247.

Davidson, J. & Wright, J. L. (1994). The potential of 
the microcomputer in the early childhood class‑
room. In J. L. Wright & D. D. Shade (eds.), 

58  sísifo 3  |  lúcia amante  |  the ict at elementary school and k indergarten



Young Children: Active Learning in a Technologi-
cal Age. Washington, DC: national Association for 
the Education of the Young Children, pp. 77‑91.

Davis, b. C. & Shade, D. D. (1994). Integrate, Don’t 
Isolate! Computers in the Early Childhood Cur-
riculum. ERIC Document  Reproduction Serv‑
ice, ED376991.

Dawes, L. (1997). Teaching Talk. In R. Wegerif & 
P. Scrimshaw (eds.), Computers and Talk in the 
Primary Classroom. Clevedon: The Language 
and Education Library, pp. 189‑210.

De Corte, E. (1992). Aprender na Escola com as 
novas Tecnologias da Informação. In V. D. Teo‑
doro & J. freitas (eds.), Educação e Computa-
dores. Lisboa: gabinete de Estudos e Planea‑
mento, Ministério da Educação, pp. 89‑117.

Drogas, A. P. (2007). A Aprendizagem Coopera-
tiva e as Novas Tecnologias. Uma Investigação-
Acção no 1º Ciclo do Ensino Básico. Dissertação 
de Mestrado em Ciências da Educação. Lisboa: 
Universidade Católica.

fisher, E. (1997). Educationally Important Types of 
Children’s Talk. In R. Wegerif & P. Scrimshaw 
(eds.), Computers and Talk in the Primary Class-
room. Clevedon: The Language and Education 
Library, pp. 22‑37.

grácio, S. (2002). Reflexões sobre as novas tecno‑
logias e a educação. Revista Portuguesa de Inves-
tigação Educacional, 1, pp. 5‑22.

han, C. (2002). Leadership of a Pre‑school Princi‑
pal in the Use of Information and Communica‑
tion Technology: a hong Kong experience. Con-
temporany Issues in Early Childhood, 3, 2, pp. 
293‑297.

haugland, S. W. (2000). Computers and Young 
Children. ERIC Digest, ED 438926.

haugland, S. W. (2002). Computers in the Early 
Childhood Classroom. Earlychildhood.com. 
The Professional Resource for Teachers and 
Parents. Retrieved July 2007 from

http://www.earlychildhoodnews.com/earlychild‑
hood/article_view.aspx?ArticleID=239. 

haugland, S. W & Wright, J. L. (1997). Young Chil-
dren and Technology - A World of Discovery. bos‑
ton: Allyn and bacon.

healy, J. (1998). Failure to Connect: How Comput-
ers Affect Our Children’s Minds -  for Better and 
Worse.  new York: Simon and Schuster.

Jonassen, h. D.; howland, J.; Moore, J. & Marra, 
M. (2003). Learning to Solve Problems with Tech-
nology. A Constructivist Perspective. new Jersey: 
Merrill Prentice hall.

Kosakowski, J. (1998). The Benefits of Information 
Technology. Eric Document Reproduction Serv‑
ice. nº ED420302.

Labbo, L. D. & Ash, g. E. (1998). What is the Role 
of Computer‑Related Technology in Early Lit‑
eracy. In S. neuman & K. Roskos (eds.), Chil-
dren Achieving. Best Practices in Early Literacy. 
newark, Delaware: International Reading Asso‑
ciation, pp. 180‑197. 

Laboo, L. D.; Reinking, D. & Mckenna, M. C. 
(1999). The Use of Technology in Literacy Pro‑
grams. In L. gambrell; L. Morrow; S. neuman 
& M. Pressley (eds.), Best Practices in Instruc-
tion. new York: guilford, pp. 311‑327.

Lefever‑Davis, S. & Peraman, C. (2005). Early 
readers and electronic texts: CD‑RoM story‑
book features that influence reading behaviors. 
The Reading Teacher, 58, 5, pp. 446‑454.

Lewin, C. (2000). Exploring the effects of talkink 
book software in UK primary classrooms. Jour-
nal in Research in Reading, 23, 2, pp. 149‑171.

Mioiduser, D.; Tur‑Kaspa, h. & Leitner, I. (2000). 
The learning value of computer‑based instruc‑
tion of early reading skills. Journal of Computer 
Assisted Learning, 16, pp. 54‑63. 

Moxley, R. A.; Warash, b.; Coffman, g.; brinton, 
K. & Concannon, K. R. (1997). Writing Devel‑
opment Using Computers in a Class of Three‑
Years olds. Journal of Computing in Childhood 
Education, 8, 2/3, pp. 133‑164.

nAEYC (1996). Position Statement: Technology and 
Young Children. Ages 3 through 8. Washington, 
D.C.: national Association for the Education of 
Young Children.

nÓnIo (2002). Estratégias para a Acção – As TIC 
na Educação. Programa Nónio Século XXI. Lis‑
boa: Ministério da Educação/Departamento de 
Avaliação, Prospectiva e Planeamento.

oliveira‑formosinho, J. & formosinho, J. (2001). As‑
sociação Criança: Uma Comunidade de Apoio ao 
Desenvolvimento Sustentado na Educação de In‑
fância. In J. oliveira‑formosinho & J. formosin‑
ho (orgs.), Associação Criança: Um Contexto de For-
mação em contexto. braga: Livraria Minho, pp. 27‑61.

 sísifo 3  |  lúcia amante  |  the ict at elementary school and k indergarten 59



Papert, S. (2001). Change and Resistance to Change 
in Education. Taking a Deeper Look at Why 
School hasn’t Changed. Novo Conhecimento, 
Nova Aprendizagem. Lisboa: fundação Calouste 
gulbenkian, pp. 61‑ 81.

Perrenoud, P. (1994). A organização, a Eficácia e a 
Mudança, realidades construídas pelos actores. 
In M. g. Thurler & P. Perrenoud, A Escola e a 
Mudança. Lisboa: Escolar Editora, pp. 112‑131.

Piaget, J. (1971). A Génese do Número na Criança. 
Rio de Janeiro: Zahar.

Pierce, P. L. (1994). Technology integration into 
early childhood curricula: Where we’ve been, 
where we are, where we should go.  Research 
synthesis on early intervention practices. Re‑
trieved July 2007 from http://www.eric.ed.gov/
ERICDocs/data/ericdocs2sql/content_storage_
01/0000019b/80/14/29/7e.pdf

Ponte, J. P. (2002). As TIC no início da escolaridade 
‑ Perspectivas para a formação inicial de profes‑
sores. In J. P. Ponte (org.), A Formação para a 
Integração da TIC na Educação Pré-Escolar e no 
1º Ciclo do Ensino Básico. Porto: Porto Editora, 
pp. 19‑26. 

Rada, J. (2004). oportunidades e riscos das novas 
tecnologias para a educação. In J. Tedesco (ed.), 
Educação e novas tecnologias: esperança ou in-
certeza? Unesco: Cortez Editora, pp. 109‑119.

Ramos, J. L. (2005). Experiências Educativas En‑
riquecedoras no âmbito das tecnologias de Infor‑
mação e Comunicação em Portugal. Contributos 
para uma reflexão. In R. V. Silva & A. V. Silva 
(orgs.), Educação, Aprendizagem e Tecnologias. 
Edições Sílabo, pp. 175‑217.

Ramos, J. L.; folque, M. A. & Pacheco, f. (2001). o 
projecto DATEC – Procurando a qualidade na 
utilização das tecnologias na educação de infân‑
cia. Cadernos de Educação de Infância, 60, pp. 
34‑40.

Salomon, g. & Perkins, D. (1996). Learning in 
Wonderland: What do computers really offer 
education? In S. T. Kerr (ed.), Technology and 
the Future of Schooling: Ninety-fifth yearbook of 
the National Society for the Study of Education, 
part 2. Chicago: University of Chicago Press, pp. 
111‑130. 

Scrimshaw, P. & Perkins, g. (1997). Tinker Town: 
Working together. In R. Wegerif & P. Scrim‑

shaw (eds.), Computers and Talk in the Primary 
Classroom. Clevedon: The Language and Edu‑
cation Library, pp. 113‑132.

Shields, M. K. & behrman, R. E. (2000). Children 
and Computer Technology: Analysis and Rec‑
ommendations. Children and Computer Technol-
ogy, 10, 2, pp. 4‑24. 

Siraj‑blatchford, J. & Whitebread, D. (2003). 
Supporting Information and Communications 
Technology in the Early Years. glasgow: open 
University Press.

Stables, K. (1997). Critical Issues to Consider 
When Introducing Technology Education into 
the Curriculum of Young Learners. Journal 
of Technology Education, 8, 2 (Digital Library 
and Archives). Retrieved July 2007 from http://
scholar.lib.vt.edu/ejournals/JTE/v8n2/stables.
jte‑v8n2.html

Sutherland, R.; Robertson, S. & John, P. (2004). 
Interactive education: teaching and learning in 
the information age. Journal of Computer As-
sisted Learning, 20, pp. 410‑412.

Thouvenelle, S. (2002). Do Computers belong in 
Early Childhood Settings? Early Childhood To-
day, 8, 5, pp. 48‑49.

Thurler, M. g. (1994). Levar os professores a 
uma construção activa da mudança. Para uma 
nova concepção da gestão da inovação. In M. g. 
Thurler & P. Perrenoud (orgs.), A Escola e a 
Mudança. Lisboa: Escolar Editora, pp. 33‑59.

Trushell, J. M.; Maitland & burrel, C. (2003). 
Pupil’s recall of an interactive storybook on CD‑
RoM. Journal of Computing Assisted Learning, 
19, 1, pp. 80‑101.

Uchikoshi, Y. (2005). narrative development in bi‑
lingual kindergartners: Can Arthur help? Devel-
opmental Psychology, 41, pp. 464‑478.

Underwood, J. D. M. & Underwood, g. (1990). 
Computers and Learning. Helping Children Ac-
quire Thinking Skills. oxford: basil blackwell.

Van Daal, V. & Reistma, P. (2000). Computer‑as‑
sisted learning to read and spell: results from two 
pilot studies. Journal of research in reading, 23, 
2, pp. 181‑197.

Van Scoter, J. & boss, S. (2002). Learners, Lan-
guage and Technology: Making Connections That 
Support Literacy. Portland, oregon: northwest 
Regional Educational Laboratory.

60  sísifo 3  |  lúcia amante  |  the ict at elementary school and k indergarten



Van Scoter, J.; Ellis, D. & Railsback, J. (2001). 
Technology in Early Childhood Education: 
Finding the Balance, Northwest Regional Edu-
cational Laboratory. Retrieved July 2007 from 
http://www.nwrel.org/request/june01/textonly.
htm

Verhallen, M.; bus, A. & De Jong, M. (2006). The 
promise of multimedia stories for kindergarten 
childrens at risk. Journal of Educational Psy-
chology, 98, 2, pp. 410‑419.

Vigotsky, L. S. (1991 [1978]). A Formação Social da 
Mente. 4ª ed. S. Paulo: Martins fontes.

Wegerif, R. & Mercer, n. (1997). A Dialogical 
framework for Researching Peer Talk. In R. 
Wegerif & P. Scrimshaw (eds.), Computers and 

Talk in the Primary Classroom. Clevedon: The 
Language and Education Library, pp. 49‑61.

Wise, b.; Cole, R; van Vuuren, S.; Schwartz, 
S.; Snyder, L.; ngampatipatpong, n.; Tuan‑
tranont, J. & Pellom, b. (2006). Learning to read 
with a virtual tutor: foundations to literacy. In C. 
Kinzer & L. Verhoen (eds.), Interactive Litera-
cy Education. Mahwah, nJ: Lawrence Erlbaum. 
Retrieved July 2007 from http://cslr.colorado.
edu/beginweb/virtual_tutor/virtual_tutor.pdf

Wood, D.; bruner, J. & Ross, g. (1976). The Role 
of Tutoring in Problem Solving. Journal of Child 
Psychology and Psychiatry, 17, pp. 89‑100.

Translated by Robert g. Carter

 sísifo 3  |  lúcia amante  |  the ict at elementary school and k indergarten 61



62  sísifo 3  |  lúcia amante  |  the ict at elementary school and k indergarten


