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Inside Chapter. 

The explosion in the use of computing in learning holds great potential 

for preschool education; and yet, information on common educational 

practices with computers at the level of preschool education is scarce. 

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, regarding the inclusion of 

computing technology in the educational practice at the preschool and kindergarten 

levels; secondly, to present a hands-on technical perspective on the matter of immersion 

of the computer in the daily practice of preschools, in the form of a four-way 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 society, and that immersion is reflected 

upon the daily activities, themes, and events taking place inside their classrooms, or 

ï in the case of preschools and kindergartens ï activity rooms. Technology in 

general ï and computers specifically ï being nowadays so prevalent 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 know-how 

and research on the use of computer technology, and easy-to-find sets of common 

educational practices. However, such is not the case, and scarcity is the norm, with 

1 
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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 content. That information falls short of 

providing adequate guidance for planning and managing practices, so this chapter 

also presents a summary of recommendations provided by those sources, regarding 

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

educational practice at the preschool and kindergarten levels. Useful as those 

recommendations and its sources are, they are either too specific or too generic as 

guidance for the practitioner that wishes to plan and conduct his/her own computer-
rich activities. The final section of this chapter thus provides a model to guide the 

practitioner using a 4-way approach to the development of activities. 

By means of this 4-way approach, this chapter aims to prove itself helpful as a 

resource for designing and conducting TEL practice at the pre-literate levels of 

education (preschool and kindergarten). 

 

2. Background 

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

computers is what research and NAEYC guidelines say we should be doing 

least often. » (Clements, 1994, p. 33) 

In the above quote, Douglas Clements is referring to ñmost oftenò uses of computer 

in early childhood education; but actual field surveys on common practices tend to 

focus on the formal1 levels of education, 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 common uses of 

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

reported, regarding the UK: 

ñAlthough observations in pre-school playrooms suggest that a computer is 

commonly available for use during free play (...) a search for survey evidence 

                                                        
1 I.e., ñelementaryò, ñprimaryò, ñbasicò, the actual nomenclature varying across national 
educational systems. 
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about the provision of computers or programmable toys in pre-school settings 

in Scotland (or elsewhere in the UK) revealed no statistical evidence about 

current usage or playroom availabilityò (Plowman & Stephen, 2003) 

Similar remarks could have been made ï and have been made ï about other 

countries. Two years ago, the researchers involved in a project to establish the 

educational impact of teacher training on preschoolers' learning mentioned how that 

project provided ñhitherto unavailable data and inferences about preschoolers' 

cognitive, social and technological capabilities within a technology-enhanced 

environmentò (Swaminathan et al., 2005). 

However, some survey efforts on the use of ICT in preschools have been taking 

place in recent years, albeit mostly focusing on the availability of hardware and 

software, rather than on educational practices (Kinderet2, 2002b; Specht et al., 

2002; Leung, 2003; Lynch & Warner, 2004). In November 2004, a review study 

reported ña current surge in research and writing on the use of ICT in early 

childhood educationò (Bolstad, 2004), the results of this surge being grouped in the 

following categories: ñ(1) óeffectsô research; (2) investigations of childrenôs 

behaviour and interactions around computers; (3) research into childrenôs 
experiences of ICT in early childhood education settings and at home; (4) research 

about practitionersô professional learning in, or through, ICT; and (5) case studies 

or exemplars of innovative use of ICT in early childhood education settingsò (ibid.). 

It is telling that these categories donôt include surveys on common uses of ICT ï or 

even just computers ï in preschool education settings. Assorted case studies, 

obviously, donôt provide a picture on how common or representative is each case. 

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 Research, with the cooperation of ñ242 early childhood managers or 

co-ordinators, and 402 early childhood teachersò (ibid., p. 62); and a pre-

intervention survey on 117 preschool settings in six countries3, as part of the 
research program KidSmart on the improvement of ICT use at this educational 

level (Siraj-Blatchford & Siraj-Blatchford, 2004). 

Thus, one is left with a patchy picture of the use of ICT in the practice, summarized 

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 to have learned how to handle the 

functions of a computer at home than in pre-school. In pre-school, 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 a pedagogical 

challenge. (...) The ICT are not integrated in other pre-school activities unless 

the teacher has participated in special projects (...). (...) teachers who have 

participated in competence development program[s] (...) are the ones that (...) 
use the computers in a pedagogical sense. More common is for these teachers 

to use ICT for documentation of various themes and/or to document childrenôs 

learning process as well as for the childrenôs own enjoyment. In those cases, a 

digital camera is used to take photos to be printed out through the computer or 

                                                        
2 This survey study encompasses settings in Bulgaria, Portugal, Spain, Sweden, and the UK. 
3 France, Germany, Italy, Portugal, Spain and UK. 
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stored (...). Teachers who have not participated in competence development 

programs use ICT mostly to relieve the pressure and for the children to have 

something to do ï to devote the childrenôs time. These teachers are more or 

less just circling around helping the children with various functions and 

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

In other words, the typical computer use in practice, in preschool contexts, is far 

from achieving 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. 

I therefore base my understanding of current non-programming uses of computers 

in preschool settings on these main reference sources, presented in the diagram 

below: recommendations from public bodies; analyses of the lectured contents of 

ICT courses in early childhood education curricula; 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 or in traditional media; and my own contact 

with preschool teachers and computer-activity teachers for preschools. 

 

A central research-based concept common in these sources is that ñsimply 

providing ICT equipment to schools or teachers will not necessarily make a 

difference; what makes the difference is the way in which this equipment and other 

resources are usedò (Bolstad, 2004, p. 4). That is, technology should be ñintegrated 

into the regular learning environment and used as one of many options to support 

childrenôs learningò (NAEYC, 1996, p. 2). Table 1, extracted from Bolstad (2004, 

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

framework for situating the various educational practices on the use of ICT. 

Localized surveys  

(Kinderet, 2002b) 
(Specht et al., 2002) 

(Leung, 2003) 
(Lynch & Warner, 2004) 
Siraj-Blatchford & Siraj-

Blatchford, 2004) 
(Bolstad, 2004) 

(Plowman & Stephen, 2005) 

(Clements, 1994) 
(Clements, 1999) 
(Haugland, 2000) 
(Klein et al., 2000) 

(Wyeth & Wyeth, 2001) 
(Clements & Sarama, 2002) 
(Plowman & Stephen, 2003) 
(Clements & Sarama, 2003) 

(Paz, 2004) 

Research articles 
and reviews  

(Davis & Shade, 1994) 
(Pierce, 1994) 

(Druin, 1996, pp. 77-81) 
(Seger & Verhoeven, 2002) 

(Gimbert & Cristol, 2003) 
(Teixeira, 2006) 
(Kent NGfL, n.d.) 
(KidSmart, n.d.) 

Case studies, 
examples and 

activity proposals  

(NAEYC, 1996) 
(Ministério da Educação, 1998) 

(NETS, 1999) 
(NCTM, 2000) 

(Learning and Teaching 
Scotland, 2003) 

(New Zealand Ministry of 
Education, 2005) 

Recommendations 
from public bodies  

SOURCES OF 
INFORMATION 
ON PRACTICES 

(Kinderet, 2002a) 
(Coutinho, 2005) 

(Swaminathan et al., 2005) 

Analyses of the 
lectured contents of 

ICT courses  

(Morgado et al., 2003) 
(Cruz et al., 2004) 

Personal contact 
with  preschool 
teachers and 

computer -activity 
teachers for 
preschools  
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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 

childrenôs learning 

A low level of 

quality 

(ñisolationò) 

Only one computer is 
available for children to 
use, at the teacherôs 
discretion. Only a few 
software programs are 
available, the software 
is unconnected with the 

current classroom 
themes and topics. The 
child operating the 
computer has his or her 
back to the other 
children and is not 
involved in their 
activities. 

Children seldom use the 
computer, nor do teachers 
encourage its use. Teachers often 

take a controlling and instructing 
role, partly to ensure that all 
children have equal opportunities 
to use the computer. 

Teachers stop 
engaging themselves 
once children are 
self-sufficient and 
have learned basic 
ICT skills. 

A good level of 

quality 

(ñintegrationò) 

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

Computers and other 
ICT equipment (such as 
digital cameras) are 
available for children to 
use. 
A range of software 
programs is available, 
including pedagogical 
programs, 

creativity/multimedia 
programs, and games. 

Sitting together in front of a 
computer, children help each 
other, negotiate turn-taking, 
collaborate, and tutor each other. 
Children communicate, discuss 
strategies, solve problems, and 
have fun together while they use 
games and educational programs. 

Children develop different 
strategies while learning to handle 
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 to 

send email, use the Internet for 
information, and write or 
illustrate, or lay down soundtracks 
and narration for their own stories 
on the computer. 

The computer is still 
not an integrated part 
of other activities in 
the preschool. Its 
uses can be described 
as learning by doing 
various activities on 

the computer, 
compared to learning 
through the 
computer. 

A high level of 

quality 

(ñimmersionò) 

Children use computers 
and ICT equipment 

throughout the day as a 
multifunctional tool that 
is integrated with other 
activities and themes. 
Children learn through 
the computer and from 
each other while using a 
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. 
Practitioners and children use 
computers to document childrenôs 
activities, make labels and signs 
as needed, and send messages. 
Parents can access information 

while in the setting. 

Teachers interact 

with and guide the 
children. They create 
possibilities in which 
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 

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

modern preschool education models put considerable importance into childrenôs 

relationship with the overall society. Under this perspective, the recent explosion in 

the use of the computer as a communication medium holds great potential for 

preschool education. It can improve childrenôs and teachersô contact with places, 

organizations, and people located far from the preschool room, and even allow for 

better coordination of activities between various teachers and various preschools.  

The next section of this chapter provides a hands-on technical perspective on the 

matter of immersion of the computer in the daily practice of preschools, in the form 

of a four-step guide, including the use of computer programming in this manner. 

3. The 4-way 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 teachers. So why havenôt I done that? Why did I combine the 

guidelines into a single integrated section? 

Basically, my decision came as a direct consequence of reasoning over hurdles 

documented in research on childrenôs use of computers in general ï and computer 

programming, specifically. I 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, and in the process developed a strong personal 

relationship with the products of their exploration (e.g., Morgado, 2006). But for 

many children, this is not the case: some canôt manage to control the system, others 

may embrace it, but just repeat over and over similar patterns. It is documented, for 

instance, that children can easily get weary from unforeseen system behaviour or 

difficulties (ibid.), and that ñintegrating adult mediation in preschool computer 

learning environments facilitates informed use of computer technologies and has 

positive effects on childrenôs performanceñ (Klein et al., 2000): even those children 

that broadly explore computers on their own can have huge gaps in their 
understanding; gaps preventing them from reaching more complex patterns of use. 

It is therefore the first precept of these guidelines that preschool teachers must be 

deeply involved in the activities conducted by children. This is not to say that 

they should be assisting children every step of the way: their involvement can be 

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 row of Table 1). 

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 Education for 

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 student progress 

and challenges, drive daily decisions and design instructional interventions to 

customize instruction for every studentôs unique needs. è (USDE, 2004, p. 41) 

The present chapter thus presents this lacking contribution to the use of computers 

in preschool settings: it focuses on providing teachers with a design and 

development structure. 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 educational theme/project. 

In this framework, the key idea is integration ï 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 it is adequately 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 worse, be used just as a reward or 

an electronic baby-sitter (e.g., Davis & Shade, 1994; Clements & Sarama, 2002; 

Tsantis, Bewick & Thouvenelle, 2003). 

« (...) computer activities yield the best results when coupled with suitable off-

computer activities. For example, children who were exposed to developmental 

software alone showed gains in intelligence, nonverbal skills, long-term 

memory, and manual dexterity. Those who also worked with off-computer 

activities gained in all these areas and improved their scores in verbal, 

problem-solving, and conceptual skills. » (Clements & Sarama, 2002, p. 342, 

my emphasis) 

To integrate computer-programming, my overall guideline is to use the 

computational environment, tools, and constructs, making them crucial to 

non-computer activities, rather than being simple add-ons. This idea is clarified 

by the following presentation of the ñ4 waysò. 

The 4 ways 

As mentioned before, here I present a four-step evolution, progressing in the 

amount of integration of computer use in educational activities. 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 for the development of 

activities. Rather, they are simply steps in this presentation of ideas to the reader: 

1. Computer as a destination: the computer is the final setting of the activity, 

which originated and develops mostly off the computer. 
2. Computer as a source: the computer is a source of inspiration or pieces to be 

used in an activity that takes place mostly off the computer. 

3. Mingled computer: the computer is both a starting point and an end, but 

neither the sole starting point nor the sole end, its presence and use varying. 

4. Automated computer: the computer is a place where programming is 

employed to automate or accomplish a task designed and under development 

with one of the three previous steps in mind. 
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To present these steps, Iôll use examples from an important set of typical preschool 

activities: that of world-knowledge activities (Ministério da Educação, 1998). Their 

aim is to draw the childôs attention to particular features of the world, such as the 

names employed to identify colours, the distinction between 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 each activity, these activitiesô strong 

ties with real-world phenomena render them particularly 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 preschool room, 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 a child-theatre 

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 activities 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 be physical items such as a flower 

garden, or a doll-house (or even a doll-igloo). 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 achieving growing 

recognition (e.g., Harel, 1991; Papert, 1993; Kafai, 1995), and is fundamentally 

connected to various pedagogical approaches, such as constructionism (Papert & 

Harel, 1991) and project learning (Kilpatrick, 1951; Beyer, 1997), and to 

pedagogical models for preschool, such as High/Scope (Epstein, 2003), Reggio 
Emilia, Montessori, Waldorf (Edwards, 2002), and Modern School (Vasconcelos, 

2001) 

Computer as a destination 

To convey the idea covered by this approach. consider the sample computer image-

matching game presented in Figure 1: 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 preschool when the overall 

context of activities is one of ñanimals are made of partsò ï hopefully, in this way 

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 development of such an activity. 

In the above figure, its composing drawings are amateurish, and this aims to 

represent an important feature: the bird and the animal parts are meant to be drawn  

by children. These images could then be used by the preschool teacher to build the 

image-matching activity, using any program usable for building interactive 

activities, such as PowerPoint (Microsoft, n.d.) or ToonTalk (Kahn, 1995). The 

teacher can also cut pieces from each animal picture using any common image-
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editing program and 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, which they will then play afterwards. 

Figure 1 - Matching animalôs parts to an animal 

 

But besides the images themselves, other features of such a game cannot be 

presented in an image such as Figure 1. There is no need to confine childrenôs 

participation to the drawing of pictures. They could (and I personally believe they 

should) be involved in the entire design process. 

In this example, childrenôs involvement in design could be achieved through some 

or by all of these actions:  

Á defining the gameôs rules ï what is right, what is wrong; 

Á define the game structure - what size is the animal, how many pictures 

to match, what sizes, what shapes, locations of pictures, etc.; 

Á define the content organization ï any animal goes? or only birds? can 

extinct animals be included? what about plants? 

Á define responses ï what should happen when the player fails? what 

about when the player gets it right? 

Á produce content and assign tasks ï what are the actual images to be 

used? where are they coming from (drawn, live photograph, scanned 

image, objects made & photographed, ...)? who takes part in producing 

these images? 

Á produce auxiliary items ï where do ñrightò and ñwrongò sounds or 

messages come from (recorded, written, etc.)? what should these 

messages say? are they appropriate? 

This potential can be explored further, if the teacher develops this activity within a 

computer programming environment that is age-suitable, for then children can be 
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involved in the production of behaviour and responses themselves, as described 

further ahead in the approach named ñAutomated computerò. 

The idea being presented here is: if the computer is the final setting of the 

activity, then that activity can originate outside the computer beforehand 
(animal parts identification with pets, toy animals, etc.), and in the computer itself it 

can involve pre-activities (drawing, in this case) aimed at bridging those original 

off-computer activities with the final intended computer activity. 

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

recording of activities. Figure 2 shows two different examples: on the left side, 

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

Christmas party 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 result is a computer-based record of both the party and 

childrenôs views about it, in text and audio formats. On the right side of Figure 2, a 

user-controlled 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 multi-dimensional storage places for childrenôs activities 

ï in this case, the wall was used as a place to record pictures of flowers. While the 

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

well be scanned versions of children's hand-made drawings, hand-made objects, 

photos of real-world flowers, photos found on the Internet, etc. 

Figure 2 ï Recording activities 

 

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. Such is the case when the 

result of a computer activity determines something in the physical world. 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 that Figure 1, 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 card, vd. Figure 3), and stock it in a ñlarderò in the 

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 supermarkets, or depending on roads that may become 

temporarily blocked by snow or landslides. 

Figure 3 ï Fruit cards and toy fruits, usable in preschool activities  

 

The idea being presented here is: in the context of an activity that was 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 of computer use in this fashion is a multimedia-based activity, 

from which other activities (off-computer) are derived. Figure 4 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 current weather. But invariably weather conditions change during 

the day, and a single icon (ñsunò, ñcloudyò, etc.) may not suffice. This is another 

source of off-computer activities: dealing with conflict mediation & group rules. 
Further, the elements in this environment speak out aloud information about the 

weather: for instance, picking up a ñsnowmanò icon, results in the following speech 

being heard: ñWhen rain drops cool down and freeze, we get snow or haze.ò Such 

pieces of information can in themselves cause children to wonder about their 

meaning or arise the interest to know more about a subject ï and from this interest, 

more off-computer (an on-computer) activities can emerge (Teixeira, 2006). 

Figure 4 ï 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 off-computer activities and a source of materials for off-computer 
activities. This means that the computer is entirely involved in an activity, rather 

than being an ñextraò part of it. 

Figure 5 ï City with houses for four  professionals (plus a "pictures" house) 

 

Figure 5 and the other figures in this section are from an activity developed around 

the ToonTalk environment, based on the concept of interchanging services among 

professionals. It was designed and developed in a preschool room where the overall 

theme/project ñprofessionsò was already being developed (Morgado, 2006). The 

mailman needs bread from the baker, who needs cleaning services from the janitor, 

who needs letters and bread... (the fourth professional, on the bottom right corner, 

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

Figure 6 ï Gardenerôs house, with wardrobe, products, and tools 


