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We live in times of considerable uncertainty; uncertainty about what is important in education, and uncertainty about what matters in the upbringing of young children.  Rapid social change makes it difficult for us to envisage the future worlds that the next generation may inhabit, and so it is hard for us to know which dispositions, values and practices will remain important and which new ones may be required.  This uncertainty is reflected in the education systems of post-industrial economies, locked, as they are, in a struggle between the valorisation of traditional routines and the lure of radically different futures.  Technological innovation is a significant force in this struggle, and is sometimes seen as a threat to highly-valued skills, and at other times as a way of changing educational practices.  Perhaps it is not surprising then to find that these positions are played out in the field of literacy education.


Since it is generally accepted that the acquisition of literacy is a prime function of compulsory schooling, the impact of screen-based communication, which has revolutionised the social practices of literacy, demands the serious attention of educationists (Kress, 2003).  As new techno-literacy practices become more deeply embedded in society, they impact on ever younger age groups (Marsh, 2003).  What we have come to call ‘new technology’ is ubiquitous in the everyday lives of children, from birth to maturity. A considerable part of the technological environment they inhabit directly involves literacy, both in the broadest sense of the term, and in the more specific domain of alphabetic writing.  This chapter focuses on young children’s on-screen encounters with lettered representation, the productive aspect of writing-with-new-technology, and the implications that this has for writing pedagogy.  Whilst different tools and technologies for screen-based communication continue to be developed, here I use the terms digital or on-screen writing to refer to alphabetic meaning-making practices that are digitally mediated, whether those practices involve the use of laptop or desktop computers, online or offline practices, word processing or messaging software.


The following is based upon a view of what currently constitutes writing, although it may be worth acknowledging at this point, that theorists are beginning to envision radically different futures for writing, from the design of multi-modal texts (Kress, 2003) to the potential for alternative systems of computer-mediated symbolic communication (Harris, 2000).  Nevertheless, the very nature of recent changes in written communication has led to the development of new theoretical perspectives about the role of literacy in everyday life and in childhood, and this is an important starting point for this review. Here, I overview some of the more influential of these.

Theorising changes in written communication


It is not just the case that patterns of communication are changing; our social lives are changing, too.  But, these changes are not simply a result of technological innovation (Robins and Webster, 1999). In fact it is more accurate to say that new tools for communication have emerged out of a changing social world (Kress, 2003). This is a world which places people in different relationships with one another and even engenders an altered sense of who we are (Giddens, 1991).  So, communication needs have changed along with the capacity to communicate in new ways.  Digital media in general, and digital writing in particular, have begun to reinforce this sense of a new social order and, as a result, are of central importance to those concerned with the welfare and education of children and young people.  As Gee (2000) points out, networking within distributed systems is a key characteristic of new capitalism and one that is exerting an influence on business and labour markets, and causing us to rethink what we mean by knowledge and knowledge-building.   From this point of view, the wide-reaching impact of new media on everyday life highlights the importance of social theory in understanding and interpreting the changes that are taking place.


Whilst new information and communication technologies (ICTs) fundamentally change the ways we write, and communicate, it becomes clear that they also change how we interact and who we interact with.  As Nixon (2003) suggests, a theoretical perspective that focuses on literacy as a social practice is likely to be helpful here.  The work of Barton (1994) and Barton and Hamilton (1998) is particularly influential in this respect.  Their explorations of literacy as a social practice show how specific activities (such as sending an email or contributing to a discussion board) are linked to the wider social structures in which these events are embedded and help to shape (Barton, 1994).  Specific ‘situated’ literacy acts or events can then be analysed – for instance, by looking at the participants and settings, and the particular artefacts, activities, and technologies that are used (Hamilton, 2000). These are aspects of literacy practices which are linked to broader sets of values, attitudes, feelings, and relationships (Street, 1993).


Another useful perspective comes from paying closer attention to text, design and communication. As we have seen, new technology involves new ways of meaning making, and these challenge the authority of the book and the page as dominant sites for representation (Kress, 2003).  The socio-semiotic approach developed by Kress (1997; 2000; and 2003) has led us to careful consideration of the characteristics of screen-based communication.  His work has highlighted the affordances of the screen and the facilities of different media, and this in turn has helped us to understand the visual nature of the screen and how its characteristics differ from that of the page. An emphasis on the materiality of new textual forms has shifted our attention to the multimodal design features of screen-based texts such as Word documents and web pages.


My own work (Merchant, 2006), and my collaborative work with colleagues and teacher-researchers (described in Larson and Marsh, 2005) is shaped by Kress’s ideas about the changing nature of literacy, the different affordances of page and screen,  and the increasing importance of multimodality (Kress, 2003).  This perspective enables us to sharpen the focus on the nature of the texts that can be produced by children working onscreen. It also uncovers the rich diversity of resources and knowledge about text that young learners bring to the school context. In adopting this approach questions about the materiality of digital writing are brought to the fore (Merchant, 2005a). We are also faced with the challenge of developing new analytical frameworks to apply to digital texts produced by children (Bearne, 2003).


The dramatic shifts in the forms, uses, and technologies of writing that have taken place over the last twenty years raise fundamental issues about the nature of literacy and the role of education in promoting literacy.  A significant amount of the existing body of writing and research on the topic acknowledges the possibility that ICT might help in instruction, or in the acquisition of literacy; but this rests on the assumption that literacy is somehow separate from technology - that it exists, or is applied to practices of meaning-making associated with conventional print-based text.  An alternative perspective, and one captured in part by the term “new literacy” (Lankshear & Knobel, 2003) implies that there is an intimate relationship between technology and new communicative practices and suggests that, because literacy is radically changed by new practices, we need to re-draw the literacy maps of schooling.  At the same time, of course, we need to turn our attention to the relationship between literacy and ICT in the school curriculum.

Central questions


The relationship between literacy and ICT is called into question by any serious consideration of digital writing in the school curriculum. The ways in which we conceive of ICT are particularly relevant, here.  In the UK, there are a number of competing discourses which see ICT either as a set of skills (the National Curriculum for ICT, QCA, 2000); as a tool or vehicle for learning (DfES, 2004) or as transformative influence which effects all aspects of schooling (DfES, 2005).  The New Zealand directive, Interactive Education (Ministry of Education, New Zealand 1998) contains similar contradictions, conceiving of ICT as a ‘range of tools’, a way of enriching the existing curriculum framework and on occasions as transformational - particularly with respect to a more flexible vision about the time and place of learning and the nature of communication within schools and between schools and communities.  By contrast, the U.S. Partnership for 21st Century Skills Assessment Report (Partnership for 21st Century Skills, 2004) gives a systematic analysis of how new technologies can be used to transform the content of four curriculum subjects (geography, science, mathematics and English), showing how tools can be applied and providing examples of learning outcomes at 4th Grade, 8th Grade and 12th Grade.


These discourses influence thinking about the relationship between new technology and literacy.  Seeing ICT as a set of skills suggests that there are specific items of procedural knowledge that can then be applied in other contexts (such as cutting and pasting in word-processing).  ICT as a tool for learning suggests an emphasis on software and transferable strategies (such as practising specific writing skills), whereas transformative views, often broader in outlook, envision new kinds of learning, communication and interaction, and emphasise embedded and pervasive uses of ICT.  Each of these views will, of course, determine the questions asked and the kinds of research that are needed.  


The first serious writing about the use of ICT to promote literacy in the classroom began to emerge in the 1980s (e.g., Johanson, 1988).  This was followed by considerable speculation, much of it focusing on the influence of new technology on traditional literacy skills (Cochran-Smith, Paris & Kahn, 1991).  As computers became more commonplace, the concerns of many educators and policy makers shifted to a consideration of the social implications of screen-based interaction. Work on ICT and collaborative writing, and pupils’ interactions when working on-screen attracted the interest of researchers (Vass, 2002; Wegerif & Scrimshaw, 1997), driven by an interest in collaborative learning as much as by a reaction to the idea of the isolated techno-subject (Luke & Luke, 2001). At the same time there was considerable experimentation with educational software, such as reading and writing packages that were child-friendly, reflecting the growing recognition by software designers of an emerging market created by educational policy and investment in computing. An emphasis on digital writing as a way of motivating learners – a way of helping those with general or specific difficulties – from the reluctant to the gifted and talented; from the marginalized to the isolated or the digitally disadvantaged has continued to grow (Kamil, Intrator & Kim, 2000).  This all follows a trend towards a more integrated (or domesticated) view of new technology in education; however, there are still relatively few examples of how ICT might transform literacy in educational contexts, and radically change how we learn to write.  Yet, as we have seen, when we look at screen-based communication in the world outside the school, its impact on literacy practices is hard to ignore (Kress, 2003; Lankshear & Knobel, 2003). 


I want to move now to a consideration of the key issues at stake in promoting digital literacy in the early years and through the initial stages of children’s compulsory schooling. To begin with I focus on what we know about the experiences of digital writing that children bring with them to the learning environment.  I then move on to the question of what sort of experiences we want children to have in terms of curricular goals and instructional models. This leads into a discussion of the pedagogies and resources needed to support different sets of curriculum goals.
Children’s experience with digital writing


Although digital writing now plays a central role in many everyday informal and occupational settings, a number of commentators (following Tapscott, 1998) have expressed concern over the unevenness of pupils’ out-of-school experience.  They suggest that a lack of experience, or even experience of the ‘wrong kind’ may create or compound disadvantage in the education system.  The notion of a ‘digital divide’ (Tapscott, 1998) has provoked considerable debate, but in reality, the situation may be far more complex than a simple binary divide separating the ‘haves’ from the ‘have-nots’.  As a recent study of children and computing in the home points out, some children are excluded from the world of ICT and some exclude themselves (Facer, Furlong, Furlong, and Sutherland, 2003:).  But the researchers go on to demonstrate that:
"…a significant minority of children are excluded from home-based access to ICT because of cost; cost is a major feature in the initial purchase of a computer and in on-going maintenance and upgrading."
 (2003, p.227)

However, they also show that family settings vary in the extent to which they recognize and promote educational uses of new technology. So whilst it is important to map the new textual worlds of childhood (Carrington, 2005; Marsh, 2003), competence within these textual worlds is likely to be unevenly distributed (Snyder, Angus and Sutherland-Smith, 2002).  The challenge for the education system, then, is to recognize and respond to the rapidly changing world of digital communication, and to build on children’s varied experience and interest (Merchant, 2006).  This can only be achieved through a re-examination of curriculum goals and pedagogical approaches, accompanied, of course, by appropriate resource and professional development. 

Curriculum goals and models of instruction


The curriculum goals of English language education systems frame literacy in terms of book-reading and paper-based print media.  Primacy is given to the pen and pencil as tools for writing and, where new technology is mentioned, it is referred to in terms of a supplement or extension to traditional literacy practices.  Similarly, where reference is made to developing children’s experience of different text types, or genres, these are predominantly print-based forms.  For example, curriculum guidance for 3-5 year-olds in England and Wales, encourages practitioners to “provide a variety of writing tools and paper” (ICT is not mentioned), and “give children extensive experience” so that they are able to “use a pencil and hold it effectively to form recognizable letters” (DfEE, 2000, p. 66-67).  Elsewhere, in a section dedicated to ICT, teachers are told to help children to “find out about and identify everyday technology” - examples given include the use of a “talking word processor” and a “paint program to develop early mark making” (DfEE, 2000, p. 92-93). 

Much the same is found in the curriculum for 5- 11 year-olds in England and Wales, and indeed, in other English language education systems. So, for example, the language curriculum in the Canadian state of Ontario emphasizes the importance of being able to print legibly and ‘leave spaces between words’ (Ministry of Education, Ontario, 1997).  Interestingly, though, this skill is categorized under visual representation.  In New Zealand, ‘visual language’ is given prominence in the English curriculum, although, again, clarity and fluency of handwriting is emphasized (Ministry of Education, New Zealand, 2002). These are systems that reify print and book-based literacies, and take cognizance of digital writing either as a way of enriching conventional print-based practices, or as part of the more specialist domain of technology studies.

This response to new technology does, of course, provide one possible model for the development of digital writing.  The model uses pencil-and-paper technology as a starting point, privileging pencil control over keyboard skills, and print over screen-based text.  In essence this is a sequential model whereby digital writing is gradually introduced as children progress through the system, and this progression is supported by work in the ICT curriculum. The model assumes that a certain degree of control over traditional writing processes is desirable or even necessary before the introduction of new technology.  There are a number of problems with this model.  First, and most significantly, it fails to take into account the pervasive influence of digital writing in the practices that constitute the literacy environment of young children (what was once referred to as the ‘print environment’, Whitehead, 1997). By doing this it simply ignores the literacy capital (Bearne, 2004) of significant numbers of pupils.  Moreover, it enshrines a belief in the primacy of traditional literacy practices, creating an unhelpful dichotomy between school-based and out-of-school practices (Hull and Shultz, 2001). 


A second possible model would seek to balance out the emphasis on old and new technologies for writing. In this parallel approach specific aspects of digital writing would be used alongside print-based skills, forming an identifiable and progressive strand in the literacy curriculum.  So, for example letter recognition and letter formation would be learnt at the same time as basic keyboard skills. This approach would involve re-visiting curriculum guidance in literacy and ICT and seeking to identify parallel paths of progression in learning. An obvious difficulty here stems from the fact that we already have good reason to question standard unilinear models of literacy development (Dyson, 2001).  Similar problems exist with ICT in the curriculum.  Tying together two highly contested developmental sequences would be inadvisable.  Of course, in common with the sequential model, the parallel model implies that there is a separation between literacy and the technologies of literacy. As we have seen, this separation is in itself problematic.  


A third and alternative model would be one in which new technology infuses the curriculum, providing young children with planned opportunities to engage with ICT as a writing tool from the very earliest stages of schooling.  This would include the use of digital tools for early mark-making and necessitate a reconceptualisation of emergent writing (Merchant, 2005a; Turbill, 2001) and subsequent paths of literacy development.  The infusion model would include traditional print-based practices and would need to address issues of choice and appropriacy in the use of different writing tools.  Making such choices would presumably need careful and critical thinking about communicative purpose, the affordances of specific media and resultant design choices (Bearne, 2003). This could be a way of avoiding the temptation to base our view of digital literacy on old print-based models.  The need to think of future patterns and developmental paths for literacy is captured by Labbo (2000), who points out that:

"It is likely that multi-age and cross-age collaborative projects will place increasing pressure on curriculum developers to reconceptualise how children acquire and develop digital literacy in ways that challenge traditional notions of development."   

(2000, p.10)

This suggests a more radical view of digital literacy, and one in which new relationships and ways of learning come in to play.  It seems, then, that there is a need for exploratory research which looks at how digital literacy can infuse and transform both pedagogy and the curriculum.

Implications for pedagogy and resources


The relationship between curriculum goals, pedagogy, and resource provision is complex at the best of times.  When we consider the rapidly changing world of digital writing, this relationship becomes even more complex.  Nonetheless, we can begin to trace the implications of the three models presented above in terms of the pedagogy and resources that would be needed to develop them.  Figure 1 summarizes this.

	Curriculum model
	Pedagogy
	Resources

	Sequential introduction of digital writing
	Existing approaches with up-dating in the light of new knowledge and resources
	Routine upgrading of hardware and software with regular pupil access

	Parallel introduction of digital writing
	Specific approaches related to the development of screen-based writing practices
	Increased investment in new hardware and software with increased pupil access

	Infusion of curriculum with digital writing
	New approaches based on a changed view of literacy and the possibilities of new technology
	Heavy investment in hardware and software with pupil access at all times


Figure 1: The pedagogical and resource implications of curriculum responses to digital writing.

Of course, any significant change of policy or emphasis is dependent upon substantial professional development and accompanying reforms in the preparation of new teachers and teaching assistants.  Initiatives like Ireland’s Schools IT 2000 (Ireland Department of Education and Science, 1998) pledge support to new policy directives with an investment in professional development. Based on a view that there is no single formula for integrating ICT into the school curriculum and recognising the importance of ‘appropriate professional development’, the Irish initiative has developed a school-focused approach which provides an ICT infrastructure with resource and support mechanisms for policies developed at school level. In a similar vein, current work by eMINTS (2000) in the U.S. illustrates the significant impact of inquiry-based peer coaching and ICT use on pupil learning outcomes.


Nonetheless, educational innovation in the use of ICT has tended to be resource-driven. Over the last 20 years, national governments and local administrators, often in partnership with entrepreneurs, have invested large sums of money in purchasing hardware and software for schools and classrooms.  According to Torgerson and Zhu (2004), over £1billion has been spent by the UK government in the last 5 years alone, whereas it is estimated that Australian Governments have invested half a billion dollars a year since, 2003; and this pattern is repeated elsewhere. Unfortunately, as critics have pointed out, this investment in new equipment has not always been matched by a similar investment in professional development (Torgerson and Zhu, 2004). Teachers’ confidence in their personal use of ICT is generally quite low. Research commissioned by the Scottish Office (Williams, Wilson, Richardson, Tuson, and Coles, 1998) suggests that teachers ‘are still in the early stages of ICT development’. A similar pattern emerges from the NCES report on teacher quality in the U.S. (NCES, 1999), and a more recent review on barriers to the uptake of ICT by teachers suggests that confidence, along with time and access, are crucial determining factors (Becta, 2004). Partly as a result of this, the development of innovative classroom practice has largely been the province of enthusiasts.  But, nevertheless, any meaningful exploration of digital writing in the school system is, of necessity dependent upon technology, and so the resource issue certainly warrants close attention.

In considering the resource dimension of digital literacy, it is useful to separate out some distinct, yet inter-related elements (see Holloway & Valentine, 2002, for a useful exploration of these issues).  So, for example, there are issues of provision - what hardware and software is provided and how it is updated; location - where this equipment is situated in schools or classrooms; access - how and when teachers and pupils can get to the hardware and software; and use - the actual practices that are promoted in, and outside of, the formal curriculum. There is growing recognition that these factors work together to constitute classroom practices, and that changes in ICT policy need to take account of their interplay (Becta, 2004; Holloway & Valentine, 2002).  Future research that focuses on school, district or system-level innovation in ICT will need a design and research tools that are sufficiently robust to cope with this complexity.

Reviewing the research


The following review of research on children and digital writing is divided into four parts. I begin by giving an overview of recently published research reviews concerned with children’s use of ICT in general, before moving onto a closer consideration of three specific aspects of digital writing. The first of these is concerned with studies that concentrate on children’s experience of digital writing in different contexts. This includes work on access and activity around new technology in the home alongside studies that have attempted to give voice to children’s attitudes and thinking about digital communication.  The following section looks at the use and application of various forms of ICT in classroom settings and draws on a variety of studies which focus on children’s engagement with new tools and technologies for writing.  In the final section I look at the work that has examined the development, use and evaluation of hardware and software that has been specifically designed for classroom environments and educational purposes

Reviews of general ICT use among young children

As Leu (2000a) observed, a relatively small amount of work on digital literacy has been published in journals that address the development of reading and writing in educational contexts. In fact Kamil and Lane (1998) identified only 9 out of 437 research papers in 4 leading research journals that dealt with technology and writing in a five year period (1990-1995).  More recently, along with a growing academic interest in the field, a number of research reviews have been published, and although none of them focus directly on digital writing in the early years, they provide a background for the more specific review that follows. Reviews of literacy and ICT include the work of Lankshear and Knobel (2003b) who analysed existing studies of ICT in early childhood education (0-8 years); Labbo and Reinking’s (2003) review of the use of computers in early literacy education; and the EPPI review of the impact of ICT on literacy learning in English in the 5-16 age range (Andrews, 2004). Finally, following Cochran-Smith (1991) and Bangert-Drowns (1993), Goldberg, Russell, and Cook (2003) report on a meta-analysis of research on the impact of the word-processor across a similar age range.


Lankshear and Knobel (2003b) identified the limitations found in the relatively small corpus of empirical studies and specifically observe that:

"…the corpus of studies is swamped by an emphasis on developing a generic capacity to encode and decode print rather than to promote competence as ‘insiders’ of practices and discourse communities that extend beyond conventional classroom reading and writing."
(2003b, p.77)

More often than not this so-called generic capacity is measured in terms of conventional paper-based skills – a flawed approach, which has been subject to critique in the work of Reinking (1994), Leu (1997) and Leu, Kinzer, Coiro, and Cammack (2004). The Lankshear and Knobel (2003b) study also shows how, even in the context of the relatively low levels of published work in mainstream literacy research journals (as identified by Kamil and Lane, 1998, and Kamil, et al, 2000), only a fraction were concerned with new technology in early childhood. 


The prevalence of this conventional view was also supported by Labbo and Reinking’s (2003) review of computers and early literacy education, which addressed a range of topics including early writing, the development of phonological abilities, independent reading, collaboration, and new literacy skills. Labbo and Reinking (2003) suggest that there is a growing body of research in the area of computers and young children, but also a pressing need to acknowledge the complexity of computer learning environments. They argue that ‘context counts when it comes to effective use of computers in early childhood classrooms’ (p.348), and in this sense their work contrasts sharply with earlier overviews such as that given by Bangert-Drowns (1993) which, by nature of its design, excluded classroom and individual case studies.  Assumptions about what counts as relevant research in this field are called into question by Labbo and Reinking (2003) in a way that suggests that attention may be beginning to turn from considering whether to use new technology to how to use new technology in classrooms.


The EPPI review, set up in 2001, attempted to address the question ‘What is the impact of ICT on literacy learning in English, 5-16’ (Andrews,Robinson and Torgeson, 2004). In the EPPI study (Andrews, 2004) a sub-review looked at the effectiveness of ICT in improving young people’s literacy.  The sub-review focused on 5-16 year olds and on the basis of its systematic review and analysis of randomised control trials concluded there was no evidence to support the claim that ICT-based literacy instruction and resources were any more effective than non-ICT approaches (English Review Group, 2004).  Although this suggests some caution, particularly with respect to resource investment, it is interesting that the research question itself constructs ICT as distinct from literacy; that is, as a way to become literate rather than a site for literacy in its own right. 


In this sense, this is similar to the results found in Goldberg, Russell and Cook’s (2003) meta-analysis of studies that compared writing with computers to pencil-and-paper writing in Grades K-12. Goldberg et al (2003) limited their review to quantitative studies conducted in the ten years up to 2002 and concluded that word-processing had a positive impact on learning to write.  Although there was no evidence to support the claim that learners were more engaged and motivated when using word-processors (as compared to pencil-and-paper writing], the studies did show that writing with a word processor resulted in texts of greater length and higher quality.  Furthermore, similar to the earlier findings of Cochran-Smith (1991) and Bangert-Drowns (1993), they observed how writing on computers tended to be more of a social process with more collaboration and sharing of text than in pencil-and-paper work. They also found a tendency for students to make more revisions during text production when using a word processor. 

Children’s experiences with digital writing in their everyday lives 


A number of studies and large-scale surveys have documented the changes in children’s engagement with new technology and the impact of new media on their everyday lives.  These include the work of Livingstone and Bovill (1999); Roberts, Foehr,  Rideout, and Brodie, M. (1999); Roberts, Foehr, and Rideout, (2005); Facer et al, (2003); and Livingstone, Bober, and Helsper (2005).  Such studies are typified by their tendency to address a wide range of technologies and usually only provide a fleeting glimpse of children’s engagement with digital writing.  However, they are helpful in capturing the changing nature of the communication environment that children are growing up in, and developing an appreciation of the literacy capital that children may, as a result, draw on in school settings.  Furthermore, these studies are useful in helping us to place what we are beginning to learn about digital literacy in the context of the wider arena of new media.


The ScreenPlay project (Facer et al , 2003) was based on a survey of 855 secondary and primary pupils, and used follow-up interviews and case studies to illuminate the impact of home computer ownership on the everyday lives of children and young people.  This study explored some of the variations in children’s engagement with new technology (see above), but also provided good evidence about the impact of new media on childhood. The researchers showed how children and their families inhabit an increasingly digitalised world typified by interactivity and rapid information flow.  This contrasted with children’s experience of ICTs in school where “computers are primarily seen as a resource for learning rather than a context for learning” (Facer et al, 2003, p. 232).  In turning their attention to digital writing, the ScreenPlay team noted that all the case study children used on-screen writing at one time or another.  Despite a diverse pattern of practices and software use, children in the study tended to be driven by interest rather than skill acquisition, and the screen was primarily perceived as a visual space, in which design and text features (such as font colour and size) were highly-prized.  These researchers suggested that children’s use of email and chat was constrained both by internet availability and, in some cases, by an absence of online social networks.   However, they also predicted a rise in home email usage in the UK, and, as we shall see, this is supported by more recent work. 


Livingstone, et al (2005) concentrated on the online experiences of the 9-19 age group in the UK. Their data illustrate the increased use of interactive and peer-to-peer communication, but clearly shows that online opportunities are unevenly distributed, varying according to socio-economic status and age and in some instances, such as instant-messaging and texting, according to gender. They also suggest that internet literacy is influenced by accesss, in that:

"…one opportunity leads to another in a virtuous circle of online experiences, so the benefit of enhancing online opportunities is magnified."
(2005, p.3)

Data of a similar nature is produced by the Kaiser Family Foundation (Roberts et al., 2005) who focus on 8-18 year-olds’ engagement with new media in the US. They report rapid increases in the uses of video-gaming and the Internet; in addition to this 66% of their sample used instant-messaging on a regular basis.  The study describes how a majority of young people from each of the major ethnic and socio-economic groups have Internet access, but outline how there are marked differences between groups. Roberts et al. distinguish between the consumption of screen media (TV, DVD, video and movies) and what is read (for example: magazines, newspapers and books).  The research does not undertake a focused examination of digital writing but does provide good evidence of the widespread use of instant-messaging, email and chat.


An important, yet significantly under-researched area relates to younger children’s experience of digital literacy. So, for example, Labbo and Reinking (2003) comment on the ubiquitous nature of digital communication in young children’s lives, but suggest that research into computers in early literacy is ‘broad’ and ‘shallow’- broad in the sense that ICT has some application in most aspects of early literacy, but lacking the depth of an established tradition that draws on a repertoire of methodologies.  It is not surprising then to find that studies based on a view of literacy as a social practice are few in number. Snyder et al. (2002) provide an interesting model with their series of case studies which look at computer-mediated literacy events in home and school, but this, like the work of Facer et al. (2003) relates to older children.


In contrast, Marsh (2003) takes an in-depth view of the emergent techno-literacy practices of 44 young children between the ages of 2.6 and 4.0 years of age, finding widespread engagement in a variety of literacy practices associated with new media in the home context.  Marsh’s work documents literacy practices related to television and film, computer games, mobile phones and music. Similarly, my own study of young children in an early years setting shows the richness of children’s experience of digital communication through observations of their spontaneous integration of portable technology in routine play scenarios (Merchant, 2005a). 


However, the gap between what children know and engage with in their out-of-school lives is in stark contrast with the conventional view of literacy and literacy development.  As Marsh (2003) concludes:

"…when children attend nursery, only very selective areas of their home literacy experiences are normally focused on."





(2003, p.61)

The disjuncture between home and school literacies, which has become a recurrent theme in the literature is, then, no less true with younger children as it is with older children.


Research that explores children’s own views of digital communication at home and school provides another interesting dimension to this topic. An example of this is the work of Selwyn and Bullon (2000) who focused on two groups of children, eliciting their views about engaging with ICT at home and in the school. As with other research they found different levels of access to computer culture. The children in this study reported that their engagement in school was dominated by the use of word processing and drawing programmes, but also expressed considerable frustration with respect to their school experience of using ICT which they felt was sporadic and over-regulated. The children reported that they had little sustained engagement with writing on screen.

Using ICT in the writing classroom. 


As Labbo and Reinking (2003) suggest, there is some evidence to suggest that technology can support young children’s writing development in the classroom.  The problem with the research is that it is unable to answer some of the basic questions that classroom practitioners ask.  These include, for example, how to organise early learning environments in order to maximise opportunity and learning, whether to use child-friendly word-processors, and how and when to introduce keyboard skills. In addition, there are many unresolved questions about the use of ICT as an instructional tool.  There is conflicting evidence concerning the effectiveness of pedagogical applications and programs designed to practice literacy skills, such as letter identification, sound-symbol correspondence, and word recognition. Despite this, there is some evidence on the value of word-processors in the development of early writing (Breese, Jackson and Prince, 1986; Dalton & Hannafin, 1987; Dauite, 1985;), and in a critical review of the literature, Cochran-Smith (1991) highlights some of these (particularly with respect to drafting, reviewing, and editing), suggesting that the quality of children’s digital writing is dependent on teachers’ strategies and the social organisation of the classroom.


Word-processors allow developing writers important flexibility and freedom to experiment with what they have written, whether this consists of revising texts without the chore of copying out, including illustrative material, or simply deciding on appropriate presentational features.  Examples of this sort of work are given in classroom case studies of ICT and writing (Moseley et al, 1999). Here there are descriptions of 6 year-olds using a talking word processor (Clicker), and creating visual stories on- screen (using KidPix).  However, despite extensive documentation of this sort of practice in English-language settings internationally, practice still remains patchy.  An observational study of practice in 9 classrooms in England by Mumtaz and Hammond (2002) concluded that word-processors, whilst being the most commonly used software in literacy teaching, were not well used in many classrooms.  They found that on the occasions in which word-processing was used, it was mainly for presentational purposes, for individualised ‘writing up’ activities and for on-screen punctuation and spelling practice.


There is relatively little work that addresses the use of new technology in the very early stages of writing.  Researchers have grappled with how to provide experiences that are appropriate to young children’s physical and cognitive development (Labbo, 1996), as well as how to introduce digital literacy into the distinctive kinds of learning environments and curricula that are provided for young children. Turbill (2001) carefully described some of the challenges and frustrations of integrating ICT into existing early years’ routines.  She identified some of the possibilities, but also concluded that there is a need for more hardware, more technical support, and more professional development time for early years’ teachers. Work that has focused on ways of integrating ICT into existing routines seems particularly worthwhile. For example, Labbo, Sprague, Montero, and Font (2000) conducted an action research study into the effective use of a computer centre for supporting literacy in a kindergarten.  Labbo and her colleagues identified three specific teaching strategies.  These include (a)‘targeted moments’ (10-15 minutes) with a specific skill focus tailored to children’s needs; (b) ‘spur-of-the-minute ideas’, in which teachers use digital writing in response to spontaneous, incidental or child-initiated topics; and (c) ‘thematic connections’, which are planned in relation to overarching curricular goals. These are seen as ways of reversing the trend towards unproductive time spent on computers in early years’ classrooms (Labbo et al., 2000; Turbill, 2001).


In a case study of pre-schoolers’ uses of digital writing (Merchant 2005a), I show how laptop computers can easily be integrated into imaginative play.  The texts produced by young writers in these sorts of contexts call into question established developmental models of emergent literacy (Clay, 1975; Teale and Sulzby, 1986).  As Turbill (2001) suggests, there are many parallels between being a ‘beginning computer user’ and beginning to use print’.  However, there is a need to revisit Clay’s (1979) ‘concepts of print’ which are derived from observations of young children’s interactions with conventional texts.  The equivalent concepts of screen-based text would need to consider keyboard use, the mouse-cursor relationship, screen navigation, and so on (for further exploration, see Merchant, 2005a). It becomes clear that there is a need for more detailed work on the role of ICT in the early stages of writing development.  This is, of course, not just the case for English-language education systems. In an overview of ICT in Finland  Kankaanranta and Kangassalo (2003) report that ICT is ‘invisible’ in early years’ curricula. In an attempt to redress this, their work is based on case studies of innovative uses of ICT in early childhood settings that involve the use of games and paint programmes to develop children’s visual skills, numerical and linguistic development. Kankaanranta and Kangassalo (2003) report on two projects, one that aims to infuse early years settings with new technology and another which involves sharing digital portfolios between schools.  This work illustrates the potential for using technological tools in early education settings, but suggests that computer access and levels of teacher competence and confidence are barriers to progress.  They conclude that ICT in early childhood education “has yet to achieve the same status that it enjoys in the education of older children.” (Kankaanranta and Kangassalo, 2003, p. 292)

Examining the characteristics of children’s on-screen writing has received the attention of a number of researchers. Matthewman and Triggs (2004) reported on children’s use of visual features in onscreen writing.  Their study suggests that visual elements (such as font size and colour, layout and use of image) may be significant at all stages of composition.  Merchant (2005b) reported similar findings in his analysis of children’s onscreen work that focused on the production of multimodal texts. He found that children’s on-going attention to the visual appearance of texts, at all stages in their development, contrasted with traditional models of writing which associate presentational features with the production of a final draft.


Classroom explorations of the interactive, communicative potential of screen-based technology have been comparatively well-documented.  It is widely acknowledged that e-communication opens up new opportunities for children and involves them in the production of new kinds of written text (Merchant, 2006).  Several studies focus on pupil involvement in international communication through email (Garner and Gillingham, 1998; Tao and Reinking, 2000; and Tao et al, 1997), whereas others have put children in contact with adults (Harris and Kington, 2002; McKeon, 1999; Merchant, 2003; and Merchant, 2005b). McKeon’s (1999) study of 23 children’s e-mail interactions with pre-service teachers looked at the balance between purely social exchanges and topic-focused exchanges (in this case book-talk).  Roughly half of the exchanges of these nine and ten year olds fell into each category. Harris and Kington (2002) report on a case study of ten year-olds in e-mail contact with employees at a mobile phone factory some 30 miles away from the school.  ‘Epals’ learnt about children’s interests and in turn offered insights into the world of work.  Teachers involved in the project commented on how they found out more about their pupils when reading the messages they exchanged.  A more formal evaluation also showed gains in pupil motivation and social skills.


These studies all draw attention to the social nature of email exchange.  This is not surprising, since e-communication is a transparent example of literacy as a social practice.  Educators’ concerns have tended to focus on whether such social interaction has an educative function, or whether frivolous message exchange is the equivalent of unproductive classroom talk (Merchant, 2003).  Further concerns have centred on the use of informal language, abbreviation and the kinds of linguistic innovation shared in chatrooms, on SMS, and in instant-messaging (Merchant, 2005b). My work, based on work with 9 and 10 year-olds in a classroom setting, shows how informal digital communication can be used to develop new and more conventional literacy practices (Merchant, 2005b).  This research shows how pupils draw on their knowledge of popular digital communication in email message exchanges and how their awareness of the affordances of new media and their perceptions of audience influence the ways in which they write. In a close analysis of the frequency and content of email exchanges between 301 eleven year olds, Van der Meij and Boersma (2002) also drew attention to the social nature of this communication.  The researchers draw attention to the need for more work in this area, observing in passing that “email is not yet the integrated communication tool that it is in business settings” (Van der Meij and Boersma, 2002, p. 199).  In short, the ubiquity of interactive written discourse in work and leisure – and even in some educational settings - finds few parallels in most primary classrooms.


A final, but important strand in classroom-based research places the emphasis on face-to-face pupil interaction in computer-based activities. As we have already seen from the work of Cochran-Smith (1991) and Bangert-Drowns (1993), screens are often more public spaces for written text, and as a result seem to prompt more shared behaviour.  Placing the emphasis on talk as a tool for thinking Mercer, Fernandez , Dawes, Wegerif, and Sams (2004) look at children’s literacy work in settings where computer software is used as a resource for organising collaborative activity. They provide vignettes that show how new technology can be embedded in collaborative classroom routines. A similar theme is pursued by Vass (2002) who looked at the talk and collaborative activity of 8 year-olds engaged in joint poetry writing. Here data on collaborative talk were gathered from observations of classroom and IT suite activity which enabled the author to draw up a framework for the relationship between aspects of the writing process and discourse forms in children’s talk. However, the extent to which the different technologies mediated the process of collaborative writing was not explored.  Clearly, this is a rich an important area for future research.

Using and developing purpose-built classroom applications


Much has been written about the development, use, and evaluation of hardware and software that has been specifically designed for classroom environments and educational purposes.  However, little of this places an explicit focus on children’s writing development.  As a result, there are some unanswered questions about which kinds of writing interfaces, hardware, and software are most appropriate for young writers. Some of the studies considered above have employed specific educational software.  So, for example, Labbo, Sprague, Montero, and Font (2000) used  KidPix Studio Deluxe; Moseley et al (1999) describe the use of Clicker (a talking word-processor), and  KidPix; and I describe the use of  the First Class email system and Powerpoint (Merchant, 2005b). Other studies either use ‘standard’ software packages, such as Microsoft Word and PowerPoint, or do not specify the software used. Professional opinion is divided when it comes to the use of software specifically designed for educational purposes, and consequently on when and how to introduce the more widely used packages associated with adult use. In the arena of early childhood education these issues come into focus in the debate around developmentally appropriate software (Bredekamp and Rosegrant, 1994) with some practitioners and researchers arguing for the use of simplified keyboards and age-appropriate word-processors, and others suggesting that children should be given a staged introduction to the tools they will be using later on in their school careers and in later adult life.


But of course, both hardware and software can be modified, adapted, or specifically designed for young learners. In their review of research on ICT and pre-school children, Plowman and Stephen (2003) highlight the learning needs of the under-fives, making the point that:

"Design for young children is not simply a matter of scaling down the hardware, however, as pre-school users are not scaled-down adults but have specific requirements of equipment, such as robustness and mobility." 

(2003, p.56)

They go on to describe a number of electronic and communicative toys, interfaces, and developmentally appropriate software specifically designed to meet the needs of young children.  This may cause us to reconsider the emphasis which has been placed on desktop computers in work on early digital writing.  Newer technological developments in the form of portable and hand-held equipment may, in fact, turn out to be more adaptable and more appropriate for younger learners.  Moving in a rather different direction, Lingau, Hoppe,& Mannhaupt (2003) describe roomware environments for beginning writers that make use of new embedded interfaces such as large touchscreens and modified interactive classroom furniture as tools for the collaborative production of written text.  Clearly there is much potential for development as technology continues to evolve, but enthusiasm needs to be tempered by a clear sense of what we are trying to achieve with young writers.


The Internet has had a profound effect on the literacy lives of much of the adult population and, as we have seen, is becoming influential in children’s lives in out-of-school contexts.  There is now a sense of a developing research base that addresses the educational implications of reading online (Leu, 2000b, Leu et al, 2004), although less attention has been given to writing online.  As connectivity becomes faster and more widespread in schools and classrooms, there are more possibilities for writing and publishing online.  We have already seen that there are a number of accounts that show how email has been creatively woven into the fabric of classroom life (Merchant, 2003; Merchant, 2005b).  Explorations of other forms of online writing are not so well documented.  Johnson (2002) catalogued 15 net-based resources that can be used to connect pupils in dispersed locations and provide opportunities for publishing on the web and argues that children can use online environments to communicate in significant ways, but acknowledges that more work is needed in this area if we are to understand the processes, benefits and possible pitfalls of this kind of work.  In a similar vein, Watts and Lloyd (2004) described work with an online multimedia service that functioned as a resource for the development of the journalistic writing of eleven year olds. The results of this work show how rapidly children became autonomous and active learners, developing important literacy skills in a new context. The researchers observe that the project raises important issues in the organisation and management of classroom teaching as control is devolved to the learner. There is clearly a pressing need for more work that looks at ways of writing and publishing onscreen using net-based resources.  Furthermore, the implications that this has for how we organise and instruct pupils and even how we conceive of teacher-pupil and pupil-pupil relationships are only just beginning to receive attention.

Future directions


This chapter has outlined the growing body of research in the field of digital writing, but as the review shows, there are still many unanswered questions. We urgently need exploratory research that looks at how digital writing can infuse and transform the early years’ curriculum.  Such research should focus on young children’s experimentation and text production and aim to identify pedagogies that support and extend children’s onscreen work.  In particular we need to know how to best organise early learning environments to maximise the benefits of new technology for writing.  This will help us to develop ways of structuring children’s earliest encounters with digital writing in the school that are sensitive to children’s existing knowledge and skills. 


Underpinning much of the work described here is a distinction between seeing ICT as a medium for literacy – a new literacy in its own right (Lankshear and Knobel, 2003a) and as a means for achieving literacy (Torgerson and Zhu, 2004).  In advocating a view of digital literacy as a social practice, I have favoured the former view, following Bigum (2002) who presents a curriculum model which embeds new technology in authentic meaning-making practices.  It therefore seems that the time is now right for literacy researchers to engage more systematically with digital literacies, particularly with respect to the integration of new technologies into classroom life. We need to know more about the diversity of young children’s experience of digital writing in out-of-school contexts in order to better understand their literacy capital, but we also need to understand how to build on that so that new technology can be used to motivate and develop children’s meaning-making in early education. 


At the levels of policy, curriculum change and professional development there is much work to be done. The academic community is already taking the lead in describing and debating the ways in which English and literacy are being defined (and re-defined) in everyday life.  We are beginning to develop an understanding of the needs of young people growing up in a context in which reading and writing on-screen are pervasive.  As Labbo (2000) outlines:

"To be digitally literate will mean to learn skills necessary to navigate, locate, communicate on-line, and participate in digital, virtual and physical communities.  Therefore, literacy will be seen as informatic, involving a range of meaning-making strategic abilities required to navigate through and  assemble knowledge from various informational sources in cyberspace."








(2000, p.6)

In reflecting the general shift of emphasis from whether to use ICT to how to use ICT in literacy, there is a need for careful consideration of digital writing.  In particular there is scope for more work that shows how digital writing can be embedded in classroom practice in ways that provide authentic contexts for learning, meaning-making and communication.  However, because digital writing involves new kinds of skills and new kinds of social practices it cannot simply be grafted on to existing instructional practices and curricular objectives.  We need to re-evaluate the ways in which writing is taught and develop our understanding of what actually constitutes writing development in digital environments.  This will involve more exploration of what experiences, resources, and guidance are most helpful in the early stages of emergent literacy, and  working towards an understanding of the appropriate balance between investigation and skill instruction (such as keyboarding skills and menu navigation).  However, curriculum development must also be balanced against current understandings about early learning and what is appropriate at different stages of physical and cognitive development.


Further questions concerning how and when children are best introduced to different genres of digital texts, e-communication, and online environments will need to be addressed and these questions will require a view of literacy that transcends traditional views of reading and writing.  As Leu (2000b)suggests:

‘Research time might be better spent on exploring issues of how to support teachers’ efforts to unlock the potentials of new technologies, and not demonstrating the learning gains from technologies we already know will be important to our children’s success.’









(2000b, p.3)

In the meantime most children and young people are apprenticed to digital writing through informal learning in out-of-school contexts.  Given the centrality of new literacies in everyday life and the unevenness of provision, access and use, a failure to embed digital writing in classroom practices may simply perpetuate disadvantage.  Alternatively, we can rise to the challenge, by accepting the wide reaching changes in written communication that are taking place and looking for new ways to extend the experience of young writers in school settings.
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