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Inside Chapter

1 The explosion in the use odmputingin learning holds great gential
for preschool education; andey; information on common educational
practices withcomputersat the level of preschool educatitnscarce.

This chapter shares two distinct goals: firstly, to provide context for the practitioner, by
providing a panorama of the information available on actual field practices| and
recommendations by official bodies from several countries, regardingp¢hesion of
computing technology ithe educational practice at the preschool and kindergarten
levels; secondly, to present a haradstechnical perspective on the matter of immersion
of the computer in the daily practice of preschools, in the form fouaway guide,
including the use of computer programming in this manner.

At the end, a list of readings and activity suggestions is provided to help the reader put
these ideas into practice.

1. Introduction

Young children are immersed in human societyd ¢hat immersion is reflected
upon the daily activities, themes, and events taking place inside their classrooms, or
T in the case of preschools and kindergarteractivity rooms. Technology in
generali and computers specificallybeing nowadays so pralent in society, has
similarly entered these educational spaces, even with all expected constraints of
budget allocation, time allocation, and lack of methodological information.

One might therefore expect a deluge of information stemming from field-kiogw
and research on the use of computer technology, and®éisg sets of common
educational practices. However, such is not the case, and scarcity is the norm, with
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field surveys tending to focus on formal levels of education, for children aged 6 or

older (UNESCO, 2003).

This chapter provides the practitioner with the background details that inform and
support the practice, and thus the first part of it contains a perspective on the

sources of actual information and their contéftiat information fak short of
providing adequate guidance for planning and managing practictsis chapter
alsopresents a summary of recommendatipravidedby those sourcesegarding

the inclusion of Information and Communications Technologies (ICT) in the

educationh practice at the preschool and kindergarten levekseful asthose
recommendations and its sources, éreyare either too specific or too generic as
guidance for the practitioner that wishes to plan @rtlucthis/her own computer
rich activities.Thefinal section of this chaptéhus provides a model to guitiee
practitionerusing a 4way approactio the development of activities

By means of this 4vay approach, thishapteraims to prove itselhelpful as a
resource for designing and conductingLTpgractice at the préterate levels of
educatio (preschool and kindergarten).

Computer integration in preschool

Background on practices

Practice methodology

—

Surveys, research & Summary of 4-way
recommendations recommendations approach
from public bodies from all sources

about practices
Reference information Contribution

2. Background

« What we as early childhood educators are presently doing most often with

computers is what research and NAEYC guidelines say addshe doing

least often. XClements, 1994, p. 33)

I n the above quot e,
in early childhood education; but actual field surveys on common practices tend to

Dougl as

Cl ement s

focus on the formalevels of educan, for children aged 6 or older

« In most of the countries researched on, the studies have been limited to ICT

indicators used in the primary and secondary level. » (UNESCO, 2003)
At the level of preschool education, field surveys documenting commanatfise

computers are rare. For instance, a literature review of the field, conducted in 2002,

reported, regarding the UK:

iAl't hough o b s-shoul playroams suggest thap & @omputer is
commonly available for use during free play) a search forsurvey evidence

e, fel ement aryo, @ patual mamenckature Varireg sacrass natiohah

educational systems.
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about the provision of computers or programmable toys irspl®ol settings
in Scotland (or elsewhere in the UK) revealed no statistical evidence about
current usage or playroom availabilityo (Pl

Similar remark could have been madé and have been made about other
countries. Two years agdhe researchers involved in a project to establish the
educational impact of teacher training on preschoolers' learning mentioned how that
pr oj ect highertownadagdattleddia and inferences about preschoolers’
cognitive, social and technological capabilities within a technoleglyanced
environmerd (S wa met a,2008).a n

However, some survey efforts on the use of ICT in preschuols been taking
placein recent yees, albeit mostly focusing on the availability of hardware and
software, rather than on educational practices (KinteB&02b; Spechet al,
2002; Leung, 2003; Lynch & Warner, 2004). November 2004a review study

r e p o ratcardnt dirge in researchnd writing on the use of ICT in early

childhood educatiom ( Bol st ad, 2004), the results of thi
foll owing (claajt egeffestsoi research; (2) i nvest
behaviour and interactions around computers; (3sm®ar c h i nto children
experiences of ICT in early childhood education settings and at home; (4) research

about practitionerséd professional l earning in
or exemplars of innovative use of ICT in early childhood educattings ibil.).

It is telling that these categorioes dondt 1inc
even just computer$ in preschool education settings. Assorted case studies,

obviousl vy, donoét provide a picthecase on how cot

Fortunately, two welcome contributions to the field have taken place: a nationwide

survey on actual use of computers, conducted by the New Zealand Council For
Educational Re s ear c h242 early childhaodhreanagesscop er at i on o f
co-ordinators, and 402 early childhood teacheérsibifl., p. 62); and a pre

intervention survey on 117 preschool settings in six coufitr@s part of the

research program KidSmart on the improvement of ICT use at this educational

level (SirajBlatchford & SirajBlatchford, 2004).

Thus,oneis left with a patchy picture of the use of ICT in the pracscenmarized
by the following statements (originally made to describe the state of the practice in
Sweden, in 2004/2005):

« (...) it is more common for the children thave learned how to handle the
functions of a computer at home than in-pahool. In preschool, the children

use computers in other activities, that is, to do things, to play and to let time
pass. It is extremely unusual for teachers to use ICT as dagpgical
challenge(...) The ICT are not integrated in other psehool activities unless

the teacher has participated in special projetts). (...) teachers who have
participated in competence development prodsiifa..) are the ones that..)

usethe computers in a pedagogical sense. More common is for these teachers
to use I CT for documentation of wvario
|l earning process as well as for the ¢
digital camera is used t@ke photos to be printed out through the computer or

s the
i

u
hil dre

2 This survey study encompasses settings in Bulgaria, Portugal, Spain, Sweden, and the UK.
3 France, Germany, ltaly, Portugal, Spain and UK.

Page4



TEL practicesn preschool and kindergarten education: integrating computer use and computer programming
in off-computer activities

stored(...). Teachers who have not participated in competence development

programs use ICT mostly to relieve the pressure and for the children to have
somethingtodét o devote t he esleachedsraembrsort i me . Th
less just circling around helping the children with various functions and

technical support if they can! » (Kinderet, 2002a, p. 40)

In other words, the typical computer use in practice, in preschool contexts, is far
from achievirg the recommendations published by various public bodies, such as
those mentioned above, which were based on case studies and specific research on
the potential benefits and challenges of computer use in early childhood education.

| therefore baseny undestanding of current neprogramming uses of computers

in preschool settings on these main reference squpcesented in the diagram
below remmmendations from public bodieanalyses of the lectured contents of

ICT courses in early childhood educatiamricula research articles and reviews
localized surveys on actual practices in the field, conducted at regional, national, or
international levels; case studies, personal accounts and examples, sample activities
and generic ideas found on the Web otraditional media; and my own contact

with preschool teachers and comptaetivity teachers for preschools

Analyses of the

lectured contents of

ICT courses Case studies,
Localized survevs examples and
) (Kinderet, 2002a) activity proposals
(Kinderet, 2002b) (Coutinho, 2005) Yy Prop

(Sp(elz_cht et azla()zigoz) (Swaminathan et al., 2005) (Davis & Shade, 1994)
eung, . ;
(Lynch & Warner, 2004) o ‘(Plfgcg% 199‘;)7 o1
Siraj-Blatchford & Siraj- v (Druin, + pp. 77-81)
Blatchford, 2004)

(Seger & Verhoeven, 2002)
(Gimbert & Cristol, 2003)

(Bolstad, 2004) SOURCES OF e
(Plowman & Stephen. 2005) INEORMATION (Teixeira, 2006)
(Kent NGfL, n.d.)
Research articles ON PRACTICES (KidSmart. n.d.)
and reviews Recommendations
(Clements, 1994) from public bodies
(Clements, 1999)
(Haugland, 2000) Personal contact (NAEYC, 1996)
(Klein et al., 2000) with preschool (Ministério da Educagé&o, 1998)
(Wyeth & Wyeth, 2001) teachers and (NETS, 1999)
(Clements & Sarama, 2002) t tivit (NCTM, 2000)
(Plowman & Stephen, 2003) computer -actvity (Learning and Teaching
(Clements & Sarama, 2003) teachers for Scotland, 2003)
(Paz, 2004) preschools (New Zealand Ministry of
Education, 2005)
(Morgado et al., 2003)
(Cruz et al.. 2004)

A central research as e d concept common isimplyt hese sour c
providing ICT equipment to schools or teachexill not necessarily make a

difference; what makes the difference is the way in which this equipment and other
resourcesareuseéd ( Bol stad, 2004, p. 4iptegraftchat i s, tecl
into the regular learning environment and used as oneawfynoptions to support
children®ds( NRERRY Q,i nIpbl®l6extragied froth Bolstad (2004,

p. 41), summarizes the evolution and development of the field and provides a

framework for situating the various educationagtices on the use tET.
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Table 1. Levels of quality of ICT use in an early childhood education setting

(from Bolstad, 2004, p. 41)

Physical and technical
arrangements

Role of children and adults

Scaffolding of
chil dr engd

A low level of
quality
(Ai sol

Only one computer is
available for children tg
use, at th
discretion.Only a few
software programs are|
available, the software
is unconnected with th
current classroom
themes and topic3he
child operating the
computer has his or he
back to the other
children and is not
involved in their
activities.

Children seldom use the
computer, nor do teachers
encourage its us@eachers often
take a controlling and instructing
role, partly to ensure that all
children have equal opportunitig
to use the computer.

Teachers stop
engaging themselve
once children are
selfsufficient and
have learned basic
ICT skills.

A good level o
quality
(Aint eg

The computer is
relocated into a more
central position among
other classroom
activities.

Computers and other
ICT equipment (such g
digital cameras) are
available for children tg
use.

A range of software
programs is available,
including pedagogical
programs,
creativity/multimedia
programs, and games.

Sitting togethein front of a
computer, children help each
other, negotiate turtaking,
collaborate, and tutor each othe
Children communicate, discuss
strategies, solve problems, and
have fun together while they us
games and educational progran
Children develop diffrent
strategies while learning to han(
the computer and/or different
programs. They ask friends,
experiment, guess, move the
mouse aimlessly, use help
functions, and explore by
themselves or with friends.
Teachers encourage children tg
send email, uséné Internet for
information, and write or
illustrate, or lay down soundtrag
and narration for their own stori
on the computer.

The computer is stil
not an integrated p4
of other activities in
the preschooal. Its
uses can be descrih
as learning byaing
various activities on
the computer,
compared to learnin
through the
computer.

A high level of
quality
(AP mmer

Children use computer
and ICT equipment
throughout the day as
multifunctional tool thai
is integrated with other
activities and tames.
Children learn through
the computer and from
each other while using
variety of programs or

creating their own.

Children explore new topics, are
creative in their search for
information, ask questions, and
express their reflections and
feeling.

Praditioners and children use
computers to d
activities, make labels and sign:s
as needed, and send messages
Parents can access information

while in the setting.

Teachers interact
with and guide the
children. They creat
possibilities in whih
ICT can be used to
support children in
developing new
experiences and to
expand their world.
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Even though this table does mention the use of ICT, not just computer, the

examples it provides are focused on the use of computers within the preschool

classoom. But children are immersed in human society, not just the classroom; and

modern preschool education models put consi d
relationship with the overall society. Under this perspective, the recent explosion in

the use of th computer as a communication medium holds great potential for
preschool educati on. I't can i mprove chil dren
organizations, and people located far from the preschool room, and even allow for

better coordination of actities between various teachers and various preschools.

The nextsectionof this chapter providea handson technical perspective on the
matter of immersion of the computer in the daily practice of preschools, in the form
of a fourstep guide, including thuse of computer programming in this manner.

3. The 4way approach to computer use in preschool and kindergarten

] General guidelines \

It would perhaps be expectable to provide this approach divided in two categories:
children and t e ac hdeneghat? Why didv h gombimex thee n 6 t I
guidelines into a single integrated section?

Basically, my decision came as a direct consequence of reasoning over hurdles
documented in research on chandampatards use of ¢
programming, specifally. | have no qualms about letting children explore a

computer environment by themselves. And indeed for some children this would

likely turn out just fine: in various cases, children involved in research learned by

themselves and from each other, andhie process developed a strong personal

relationship with the products of their exploratiang, Morgado, 2006). But for

many children, this is not the case: some can
may embrace it, but just repeat over and surilar patterns. It is documented, for

instance, thathildren can easily get weary from unforeseen system balraoio

difficulties (ibid.) , a n (htegrating fadultiimediation in preschool computer

learning environments facilitates informed use of potar technologies and has

positive effects n( kelhat ROHO): evandieose ghéldreh or manc e

that broadly explore computers on their own can have huge gaps in their

understanding; gaps preventing them from reaching more complex paftases

It is therefore the first precept of these guidelines phaschool teachers must be
deeply involved in the activities conducted by childrenThis is not to say that

they should be assisting children every step of the way: their involvementcan b
varied, from direct assistance on computer use, to mere concern with the actual
events taking place at the computer or the results of those events, as is clarified
further away in the description of the 4 ways (see also the final rowldé1).

But teachers can be of little help beyond simple manipulative assistance, if they are
themselves groping to achieve some understanding of the whole process. As was
mentioned in 2004, in recommendations from the U.S. Department of Entufaati
states, districts and individual schools, on the effective use of technology to
enhance learning:
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« Ensure that every teacher knows how to use data to personalize instruction.

This is marked by the ability to interpret data to understand studegrgss

and challenges, drive daily decisions and design instructional interventions to

customi ze instruction f @WBDEe20G pydl)st udent 6s u

The present chapter thus presents this lacking contribution to the use of cemputer
in prestool settings it focuses on providing teachers with a designd
developmentstructure. In other words, it provides a framework to help teachers
plan activities, customizing them to suit the context of a particular child, preschool
room, activity, or eduattional theme/project.

In this framework, the key ideaiistegrationi or, using the terminology employed
in Table 1, immersion. It relies on the assumption that teachers have a latent
professionalism that can be tapped, if &dequately supported and strengthened.

This key idea is supported by existing research, which recommends that the
computer is integrated in other activities, with broader scope, rather than simply
used to duplicate current educational methods or worsgsdebjust as a reward or

an electronic babgitter .9, Davis & Shade, 1994; Clements & Sarama, 2002;
Tsantis, Bewick & Thouvenelle, 2003).

« (...) computer activities yield the best results when coupled with suitable off
computer activities. For examglchildren who were exposed to developmental
software alone showed gains in intelligence, nonverbal skills, -temg
memory, and manual dexterity. Those wdleo worked with offcomputer
activities gained in all these areas and improved their scoreseibal;
problemsolving, and conceptual skills. (€lements & Sarama, 2002, p. 342,
my emphasis)
To integrate computgsrogramming, my overall guideline is tose the
computational environment, tools, and constructs, making them crucial to
non-computer activities, rather than being simple addons. This idea is clarified
by the foll owing presentation of the A4 wayso

The 4 ways

As mentionedbefore here | present a foigtep evolution, progressing in the
amount of integration of computer use in educationélities. These steps are
presented resorting to small examples that illustrate them, and with each example,
comments specify the actual integration and contextualization idea it aims to cover.
However, these steps are not intended as successive steps fmvelopment of
activities. Rather, they are simply steps in this presentation of ideas to the reader

1. Computer as a destination the computers the final setting of the activity,
which originatedand develops mostly offie computer.

2. Computer as a souce: the computeis a source ahspiration orpieces to be
used in an activity that takes plaoestly off the computer.

3. Mingled computer: the computeis both a starting point and an end, but
neither the sole starting point nor the sole, ésdporesene and use varying

4. Automated computer: the computer is place where programming is
employedto automate or accomplish a tatdsigned and under development
with one of the three previous steps in mind.
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To present these st ep sortantisd of typical prescheck a mpl es f r o
activities: that of worleknowledge activities (Ministério da Educacéo, 89T heir

aim is to draw the childbds attention to part.
names employed to identify colours, the distincti@ween geometrical shapes,

the composing parts of an animal, the features of each season, the origin of each

kind of food, etc.

Besides the particular knowledge content of
ties with realworld phenomena render therarpicularly rich in opportunities for
learning. For instance, knowing where milk comes from obviously involves finding
out what a cow is, how it is milked, and so on; but it can also involve notions such
as the size of a cow and comparing it to the presctomm, and estimating how
many cows would fit there; it can involve the exploration of how the milk goes
from the cow to the supermarket shelves, and involve social elements such as
transactions, buying, selling, advertising; it can involve playing &-théatre

piece or a playground game about herding cows, which will include significant
physical activity; and it can include making cow puppets or drawings, with
associated skills of representation and fine control.

The use of preschool educational &t in this manner is often within the scope

of design projects. In such projects, students design and create artefacts (either
alone or in a group), which can then be shared and discussed with others, or
enjoyed as a final piece. Such artefacts can Hsigal items such as a flower
garden, or a dolhouse (or even a ddlyjloo). But they can also be immaterial
items, such as a story, a theatre play, or a virtual computer game or environment.
The educational value of such design projects has been achigvbwing
recognition €.g, Harel, 1991; Papert, 1993; Kafai, 1995), and is fundamentally
connected tovarious pedagogical approaches, such as constructiqfiapert &

Harel, 1991) and project learning Kilpatrick, 1951 Beyer, 1997, and to
pedagogicalmodels for preschool, such as High/Scopgstein, 2008 Reggio
Emilia, Montessori, Waldorf (Edwards, 2002), and Modern School (Vasconcelos,
2001)

Computer as a astination |

To convey the idea covered by this approach. consider the sample coimaggter

matching gameresented irfrigure1: the four circled images on the left are animal

parts (top to bottom: hoof, beak, horn, pigtail). One of them belongs to the bird on

the right. Typically, this activity might be developed in pcsol when the overall

context of activities i sihopefdly ofthisWwagni mal s ar e
the child player would be more prone to focus on the concept.

But rather than being mere players, children can be involved in the complete design
and developmenof such a activity.

In the above figure, its composing drawings are amateurish, and this aims to
represent an important feature: the bird #trelanimal partare meant to be drawn

by children. These images could then be used by the prddelacher to build the
imagematching activity, using any program usable for building interactive
activities, such as PowerPoifiicrosoft, n.d.)or ToonTalk (Kahn, 199%. The
teacher can also cut pieces from each animal pictsirlg any common image
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edting programand use those pieces and the original pictures to develop the

matching game. With this simple feature, the children when drawing are not just
ending their activity there: they are contributing to a game to be developed by the

teacher, whichttey will then play afterwards.

Figurel-Mat chi ng ani mal 6s parts to an ani mal

¥
v

But besides the images themselves, other features of such a game cannot be
presented in an image such Eigurel. Thereisno need to confi

participation to the drawing of pictures. They could (and | personally believe they
should) be involved in the entire design process.

I n this exampl e, chil drenés involvement in de
or by all d these actions:

A
A

A

defi ning t HhHehagsright @latisrwtohge s

define the game structurevhat size is the animal, how many pictures
to match, what sizes, what shapes, locations of pictures, etc.;

define the content organizatidnany animalgoes? or only birds? can
extinctanimals be included? what about plants?

define responses what should happen when the player fails? what
about when the player gets it right?

produce content and assign tasksvhat are the actual images to be
used? wherare they coming from (drawn, live photograph, scanned
image, objects madg& photographed.,..)? who takes part in producing
these images?

produce auxiliary item§ wher e do fArighto and
messages come from (recorded, written, etc.)? whatildghthese
messages say? are they appropriate?

This potential can be explored further, if the teacher develops this activity within a
computer programming environment that is-agéable, for then children can be
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involved in the production obehaviourand responses themselves, as described
furtheraheadim he approach named. "MAut omated comput er

The idea being presented here ifsthe computer is the final setting of the
activity, then that activity can originate outside the computer beforehand
(animalparts identification with pets, toy animals, etc.), and in the computer itself it
can involve preactivities (drawing, in this case) aimed at bridging those original
off-computer activities with the final intended computer activity.

A more traditional usef this approach is to use the computer as a medium for

recording of activitiesFigure 2 shows two different examples: on the left side,

children selected their preferred photographs from an activity (in this case a

Christmas pdy at their preschool), and then discussed and decided which

sentences would better illustrate each one. The preschool teacher then placed those

photographs in a presentation, typed the sentences, and in some cases recorded

children saying them. The resigta computebased record of both the party and
childrends views about it, i nFigue & and audio
usercontrolled figurine is standing inside a virtual house in the ToonTalk program.

Given that these houses are quite plain, with just one door and bare walls and

floors, they can be used as mudti mensi on al storage places for ¢
T in this case, the wall was used as a place to record pictures of flowers. While the

flowers visble in this figure are all from different digital sources, they could just as

well be scanned versions of children's hamatle drawings, hanshade objects,

photos of realvorld flowers, photos found on the Internet, etc.

Figure 27 Recording activities

We liked our
Christmas Party a

lot. ‘e,
Here we are, with ‘é'
G., our trainee

teacher.

Computer as source

The converse of the example in the previous section occurs when the final activity
takes place off the computer, rather than at the computer. Stiehdasavhen the

result of a computer activity determines sthing in thephysicalworld. Perhaps

the simplest example is when the preschool teacher or a preschool child acts as
referee or judge to confirm the eligibility of the computer activity.

For instance, suppose tHagurel, instead of a bird and animal parts, there was the
dark silhouette of a fruit and several fruit pictures as matching options.

Getting a proper match could also mean that the child was entitled to receive a real
fruit (or a toy one, or a fruit cardd. Figure3) and stock it in a #d@Alar
preschool room. That, in turn, could be an activity involved in a broader context,
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such as the benefits of keeping a larder stocked during winter, when one lives far
from drugstores or supermats, or depending on roads that may become
temporarily blocked by snow or landslides.

Figure 371 Fruit cards and toy fruits, usable in preschool activities

The idea being presented herdristhe context of an activity that weas planned to
take place off the computer, the computer may be integrated, by turning it as a
source of pieces to be used off the computer

Another example otomputeruse in this fashion is multimediabasedactivity,

from which other activities (offomputer) are derivedrigure4 show a computer

environment, which children can use to record weather conditions (from Teixeira,

2006). In order to fill in the table, children must assemble outside or at the window

to check out the gtent weather. But invariably weather conditions change during

the day, and a single icon (fAsunod, ficl oudyo,
source of offcomputer activities: dealing with conflict mediation & group rules.

Further, the elements inithenvironment speak out aloud information about the

weat her: for instance, picking up a Asnowmano
being hear d: AWhen rain drops cool down and f
pieces of information can in themselveause children to wonder about their

meaning or arise the interest to know more about a subgotl from this interest,

more offcomputer (an orwomputer) activities can emerge (Teixeira, 2006).

Figure 417 Computer activity: record the weather conditions
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Mingled computer
The combination of the two previous ideas is that the computer can be both the

destination of ofitomputer activities and a source of materials forcofhputer
activities. This means that the computerentirdy involved in an activity, rather
than being an fiextraodo part of it.

Figure 57 City with houses forfour professionals (plus a "pictures" house)

Figure5 and the other figures in this section are framaativity developedround

the ToonTalk environment, based on the concept of interchanging services among
professionals. tvas designed and developedaipreschool room where the overall

t heme/ pr oj e cwas dirgag befng degeloped Vorgad@006). The
mailmanneeds bread from the baker, who negdaning services from the janitor

who needs letters and breadthe fourth professional, on the bottom right corner,

is a gardener, who provides plants for the decoration of each house).

Figure 61 Gar d e ner 0 s wardrabe, products,iand tools
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