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Abstract 
The introduction of a National Curriculum for UK schools in the late 1980s was 
accompanied by a definition of pupil IT capability. That definition places a strong 
emphasis on pupils' ability to use IT tools and information sources to analyse, process 
and present information. This definition has proved to be durable in that it has, in 
essence, remained intact even though the National Curriculum as a whole has been 
modified. 

The practical consequence of this definition is that classroom activity has focused 
on teaching pupils how to use particular IT tools to carry out particular tasks. IT 
activities for trainee teachers and for teachers on in-service courses have followed a 
similar pattern. 

In this paper it is argued that a change of emphasis is needed. Teaching pupils to 
focus on the particular produces learning that is "brittle". In other words, it is not the 
type of learning that will prove to be durable in a rapidly changing domain even 
though that is exactly what is needed given the general characteristics of IT. 

The paper proposes a revised definition of IT capability which is designed to foster 
learning that has a focus on pupils' own ability to identify situations where IT can be 
effectively deployed and, significantly, on their ability to adopt learning strategies that 
enable them to acquire the practical skills that could lead to the realisation of 
possibilities. 
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1 INTRODUCTION 

Definitions matter. The reason that they matter is because the act of defining initially 
creates and then confines the scope of legitimate discussion about an entity. 
Definitions that remain un-contested for long periods of time often come to underpin 
notions of orthodoxy and when that orthodoxy becomes pervasive it can be difficult 
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and painful to challenge, even when it can be shown that there is a strong case for so 
doing. 

Although IT (Information Technology) is still a recent phenomenon in education it 
has always been associated with an intense debate whose aim is to define both the role 
and the significance of IT in this context. During the 1980s alternative conceptions of 
the computer as teaching machine and the computer as tool both featured in the 
discussion (see, for example, Watson, 1987 and Taylor, 1980) but by 1989 a broad 
consensus which placed a strong emphasis on the latter emerged in the UK. The 
defining document that simultaneously captured the state of debate at the time and 
provided the framework for developments in the following years was produced by 
HMI in that year (HMI, 1989). 

One consequence of the debate in the late 1980s was an attempt to define the 
concept of IT capability. It was at this time that a National Curriculum was being 
introduced into the British education system and one aspect of this was a definition of 
IT capability (DES, 1990) for school-age pupils. The definition proved to be un
contentious (in the UK) and so, despite a number of major upheavals to the National 
Curriculum, it has remained largely intact. IT capability is currently defined in the 
following way by the National Curriculum: 

"Information technology (IT) capability is characterised by an ability to use 
effectively IT tools and information sources to analyse, process and present 
information, and to model, measure and control external events. This involves: 
• using information sources and IT tools to solve problems; 
• using IT tools and information sources, such as computer systems and 

software packages, to support learning in a variety of contexts; 
• understanding the implications of IT for working life and society." 
(DfE, 1995) 

The detail of the HMI ( 1989) report points to activities such as active exploration and 
self-managed learning (see, for example, paragraphs 11, 15 and appendix Sb) and so, 
to a certain extent, does the revised National Curriculum (DfE, 1995) through phrases 
such as " .. become discerning in their use of IT", " .. develop a greater responsibility for 
their use of IT" and " . .learn to operate unfamiliar systems". However, these concepts 
do not find explicit expression in either the main statement or in the detailed 
requirements of what pupils should be taught. Indeed, the main consequence of the 
definition that we have is that IT activities in school have tended to focus on showing 
pupils how to do a particular task or to use a particular IT tool in ways that are 
typified by the range of exemplar activities described by SCAA (1995). This focus on 
the particular is echoed by NCET (1995b) when they discuss progression in IT 
capability in the following way: "Pupils acquire new skills in response to the needs of 
an activity ... consolidation of skills .. .leads to IT Capability." In other words, the focus 
is firmly on the skill and not on the mechanism by which it is acquired. 

In another context, the DES (1989) produced the most significant attempt to define 
IT capability in higher education, but that attempt only related to trainee teachers and 
its influence was short lived. Within three years all that remained was the requirement 
that trainee teachers, should be able to "demonstrate ability to select and use 
appropriate resources, including Information Technology" (DfE, 1992). In the absence 
of guidelines it is hardly surprising that the development of student IT capability (in 
higher education) has lacked a clear focus. 
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2 IT CAPABILITY AND WIDER EDUCATIONAL AIMS 

Educationally focused political headlines have, for a number of years, been dominated 
by calls for a "back to basics" campaign but away from that rhetoric there are widely 
held views that force a consideration of other objectives. NCET, for example, express 
a commonly held view when they say: 

"Constant change will be a continuing feature of our lives. Much of that change 
is a result of the progress of technology. Schools and colleges will need to 
prepare learners to work confidently with the new technologies. More 
importantly, they must prepare learners for a working environment characterised 
by changing skills requirements and changing work patterns." (NCET, 1995a) 

The critical issue here is constant change and, in particular, change associated with 
technology. It is this issue that points to a key problem associated with current 

definitions of IT capability. Those definitions say nothing about change or about how 

to help pupils and students to manage change even though it is a defining 
characteristic of the technology. 

Indeed, it is argued that the problem is even more acute than it first appears. As we 

have seen, the current definitions of IT capability focus on teaching pupils how to use 

particular IT tools to carry out particular tasks. It is highly likely that the results of 
that process will prove to be very "brittle" - in other words, they are not transferable 

and they lack the flexibility that facilitates durability in the face of change. 
This problem must also be seen against the background of developments in our 

understanding of how humans learn, of the significance of preparation for adult 

learning and of the characteristics of effective learners. 
We have already seen that an acceptable definition of IT capability must recognise 

the dynamic of continual change and this implies that learning and re-learning are 
implicitly associated with IT capability. If we also take the view that human cognition 
is socially grounded (Crook, 1994) it also becomes clear that what is learnt in that 

particular social setting must be seen, in part, as preparation for becoming an effective 

learner in the social settings that will be met post-school. 
Learning is now a lifelong issue. Claxton (1996) echoes many others when he says 

"Learning can no longer be seen as a task for people in the first quarter of life. And 

what it is that needs to be learnt, and the level of flexible understanding that is 

required, is also undergoing a profound change." Knowles (1990) reminds us that 
adult and child learners differ in important respects - for example, in the degree to 
which they are able to identify learning goals and the extent to which they can use 

past experience as a key resource, but it is also important to remember that an 
increasingly important function of school (and university) education is to foster the 

skills and attitudes in learners that will enable them to play an active role in managing 
their own life-long personal development. Candy (1990) identifies a number of traits 

of autonomous learners and whilst he suggests that we should be wary of attempts to 
develop autonomous learning as a generalised capability he does identify 
characteristics such as the ability to engage in deep-level learning and the ability to 

make intelligent guesses about items of information that are missing that can be 
directly applied to the context of the development of pupils' IT capability. 
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So we are now faced with the issue that pupils and students need to be prepared for 
lifelong learning and it is schools that have the first responsibility for laying the 
foundations. The concrete expression of that preparation must be found in the nature 
of the educational goals set by the National Curriculum and in the fine detail of its 
requirements. The current definition of IT capability is part of the fine detail, but it is 
providing a focus that is, in some important respects, inconsistent with key 
educational aims. 

3 AN ALTERNATIVE VIEW OF IT CAPABILITY 

When proposing change there is always a tension between the desire to argue for 
dramatic change that would (perhaps!) lead to a radical change in practice and the 
alternative of suggesting incremental change on the grounds of a pragmatic 
assessment of the likelihood of effecting something real. Marshall (1994) provides us 
with a grim catalogue of innovations that have failed because their underlying 
philosophy is too far removed from current practice and from this it is clear that an 
incremental approach that provides bridges from the known is more likely to bear 
fruit. In Vygotskian terms, we are more likely to make progress if attention is focused 
on the zone of proximal development (Vygotsky, 1978) with proposals for change 
providing cues that are accessible to and achievable by teachers (and others) given 
their current understanding. 

This approach does not always sit comfortably with articulate pleas for substantial 
change. In his discussion of technological literacy Beynon (1993), for example, 
mounts a persuasive argument that technology is over-vocationalising education. He 
goes on to propose that teachers (the focus of the discussion) should develop the 
ability to "read technology" but whilst the argument is extremely persuasive in terms 
of its desirability it is also clear that underlying concepts are some distance (in 
cognitive terms) from where most teachers are. The real issue, then, must be to 
provide definitions, and by implication guidance, that link current practice to more 
desirable goals. 

Somekh and Davies (1991) through a discussion of pedagogy for Information 
Technology provide us with a very helpful list of Ieamer (i.e. school-age children) 
competencies that, they argue, we should seek to encourage. Phrases such as 
" . .increasing independence of thinking and self-sufficiency .. ", " .. purposefully to select 
and use available resources .. ", " .. take risks ... and learn from mistakes .. " and " .. take 
responsibility for their own learning .. " all occur in the argument and these are 
consistent with the goal of equipping pupils with the skills required for effective life
long learning. When these ideas are linked with the insights that Kennewell (1995) 
gives us into the cognitive processes associated with the development of IT capability, 
a clearer picture begins to emerge of how we might move forwards. The issue that 
neither address, however, is the ability of individuals to identify opportunity and to 
manage the process of acquiring the skills that are necessary in order to translate mere 
possibility into actuality. And it is this ability which is key for adult learners. 

Taking these ideas together, an alternative to the current definition of IT capability 
could be: 
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IT capability is characterised by the ability to identify situations where IT tools 
can be deployed to good effect and by the ability to manage the acquisition of 
the practical skills that are required for that effect to be realised. 

Pupils who posses an IT capability will be able to: 
• use IT tools and information sources to analyse, process and present 

information; 
• use IT tools and information sources to solve problems; 
• make focused explorations of and with IT tools, thus extending their own 

skills and understanding; 
• demonstrate an understanding of the implications of IT for society. 

Note, in the new definition, that IT capability is separated out from the use of IT in 
teaching and learning. This is quite deliberate. It has been effectively argued by others 
(NCET, 1995a) that IT can be used to improve the quality of teaching and learning but 
we must not confuse this use of IT with the development of a personal IT capability. 
Students at all levels regularly make highly effective use of IT based learning 
materials and that is to be applauded, but we must not make the mistake of, for 
example, equating the manipulation of a small number of variables in a complex 
population model with the development of serious IT capability. 

So what difference would this definition make in practice? One consequence would 
be a new focus on personal qualities (willingness to explore, inquisitiveness, taking 
responsibility and organising personal learning) that transcend vocationalism (thus 
meeting some of Beynon's objectives) and an increased emphasis on strategic issues 
along the lines of those suggested by Somekh and Davis (1996). 

More specifically, classroom activities to encourage IT capability might include: 

• An increase in the discussion of analogues of computer activities with the aim of 
helping pupils to develop robust mental models of computer functionality. 

• Pupils should be encouraged to explore a new item of software and to find out all 
they can about it. Following explorations, they should be encouraged to reflect on 
how they organised the exploration and to discuss alternative approaches with 
others. 

• Pupils should be encouraged to identify connections and spot patterns in the way 
that computer systems work. Those patterns provide powerful clues when new 
situations and problems are met. 

• When problems are met by pupils, teachers should, where possible, resist the 
temptation to provide a "quick fix". With hands in pocket, the teacher should use 
normal questioning techniques to lead pupils to solutions by helping them to relate 
the immediate problem to their existing knowledge. 

• An active classroom discussion of the range of strategies that can be adopted when 
problems occur. The premise should be that facing and overcoming technical 
problems is normal and there are both high and low level strategies that can be 
used to overcome them. 
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• Many computer programs provide readily accessible facilities that are either 
partially or totally incomprehensible - for example, many spreadsheet programs 
can produce a dazzling array of graphs but none of them are universally 
appropriate. At one level there is the issue of teaching pupils to select a graph that 
is appropriate to the data but for the learner (and it is acknowledged that this is 
particularly demanding) this is only a particular instance of the general problem of 
finding out how to make good use of a readily available, powerful but mysterious 
tool. Strategies for coping with this type of situation should be discussed and pupils 
given the opportunity to practice them. 

• When pupils are engaged in (non-IT focused) learning activities they should be 
encouraged to discuss and identify the role that IT could play. They could then 
identify what they could do given their current skills and beyond that they could 
identify the IT skills that they would need for the full potential to be recognised 
and plan for the acquisition of those skills. On occasions they should follow the 
process through. 

• Getting help is a critical issue. Classroom discussion of how we can best help each 
other and how we can get the most from books, teachers, manuals, on-line help and 
other sources will help pupils to acquire a key skill for long term independent 
learning. 

Few of these activities will involve a radical departure from current practice but they 
do require change. Principally, that change involves a greatly reinforced emphasis on 
the strategic issues of learning and on an explicit identification and discussion of 
them. 

4 CONCLUSIONS 

The current (UK) definition of IT capability for pupils provides a solid base for 
classroom activity but we have seen that it lacks a key dimension if our goal is to 
achieve something that is durable in the long term and which also stimulates the 
acquisition of skills that are transferable to other areas. 

The proposal for a revised definition is based on the need to equip pupils with the 
skills and insights to manage a dynamic technology where simple knowledge of the 
particular is of little long term benefit. There is, however, also the recognition that 
implied new activities must be within reasonable cognitive distance for most teachers 
if there is to be any likelihood of their widespread adoption. 
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