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Abstract 
Many different countries have been coping with the difficult decision of whether to 
include the teaching of information technology (IT) as a separate subject or to 
encourage the use of IT across the curriculum, within all traditional school subjects. 
Nations and individual schools which adopt the policy of teaching IT as a separate 
subject only have to persuade and effect the change in pedagogical practice of a small 
minority of teachers within a school, whereas if the policy is to effect an integration of 
IT right across the school curriculum, then the majority of teachers within a school 
have to change their pedagogical practice to make appropriate use of IT within their 
lessons. 

Substantial research, based on the work of Fullan and others, has shown that a 
change in pedagogical practice not only depends upon the willingness of the 
individual teacher but on the policies and practices of the institution as a whole, and of 
the culture within that institution. Research at King's College into the uptake of 
computers in schools, the impact of teacher training, and the pedagogical practices in 
the classroom has provided evidence that the regular use of computers in the 
classroom is related to the attitude of the headteacher (principal), the attitude of the 
teachers to IT, their expectations of the learning impact of the technology, the 
responses of the pupils and the teachers' understanding of the role of the computer 
within the subject being taught. 

This paper reviews the findings reported in the literature and more recent results 
being gathered from research into the uses of experienced and inexperienced IT 
teachers, being undertaken at King's College. This range of research results is used to 
support a theoretical framework relating the changes in pedagogical practices to the 
training needs of the class teacher. Consideration in this review will be given to the 
two approaches of using IT across the curriculum and teaching IT as a separate 
subject. It is argued that in order to bring about the necessary permanent changes in 
individual teachers' pedagogical practices, teacher trainers must regard the whole 
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school as a living evolving organism which needs to be nurtured through training to 
become dependent upon IT and its ever changing environments for its future health 
and success. 
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1 INTRODUCTION 

For more than a decade there have been discussions in the international literature and 
amongst policy makers about whether computers in education (Information 
Technology in education) should be taught as a separate subject and/or integrated 
across the curriculum. This difficult decision has been influenced by national resource 
implications, the nature of hardware and software made available to schools, the 
pedagogical practices and national curriculum policies, and the level of expertise 
amongst the existing teacher profession. In spite of sustained government efforts 
through national programmes to establish regular integrated use of IT in schools there 
is still substantial evidence of the lack of successful integration as reported, for 
example, by the International Association for the Evaluation of Educational 
Achievement (Pelgrum and Plomp, 1991), in a study of the use of computers in 
education in 19 education systems, and in the recent IFIP working conference on 
Integrating Information Technology into Education (Watson and Tinsley, 1995). 

In the UK there have been national programmes as long ago as 1973 to promote the 
use of computer assisted learning in education (Cox, 1983) and in recent years since 
the introduction of the National Curriculum in 1988 it has been government policy 
that IT should be used across the curriculum in all subjects wherever it was considered 
to be appropriate. However, in spite of these requirements which include the recent 
addition of IT as a separate subject, the IT practice and focus varies significantly from 
school to school. Evidence from research such as the Impact project (Watson, 1993) 
and the STAC project (Ridgway and Passey, 1995) has shown that not only does the 
level and nature of use depend upon the resource provision, access and particular 
curriculum requirements but that the majority of teachers involved in these studies 
lacked sufficient pedagogical skills to be able to use IT advantageously in their 
lessons and they were unaware of the substantial contribution IT can make to pupils' 
learning. 

Although research has shown that the majority of teachers make insufficient 
effective use of IT, there is substantial research evidence over the past 20 years to 
show that using computers in education can enhance the learning of concepts, the 
development of process skills, and can promote a positive attitude towards learning. 
The work of Cox and Elton (1974), the Organisation for Economic Co-operation and 
Development (1987), Millar (1991), the Tools for Exploratory Learning Project (Bliss 
et al, 1992), Cox (1992), the Impact Project (Watson, 1993) and Nicholson (1993) are 
a few examples of many research studies which have shown positive gains in learning 
promoted by the use of IT in education. 

Given that there are national requirements or programmes in many countries to 
promote the use of IT in schools and given that there is overwhelming evidence for 
the benefits which IT use can provide, why is there such resistance to change and 
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what are the barriers which prevent the adoption and integration by teachers in the 
classroom? This paper provides evidence from two small scale research projects to 
support the research findings of others described above regarding these frequently 
raised questions. 

2 USES OF INFORMATION TECHNOLOGY IN EDUCATION 

To consider the changes in attitude and pedagogical practices needed to enable 
teachers to use IT in the school curriculum, firstly it is important to clarify the nature 
of IT use in educational establishments. The uses of IT in education broadly embrace 
four types of uses, as is shown in figure 1. 

Figure 1 Interrelation among four different areas of Information Technology use 

Van W eert ( 1986) defined these four areas of use as follows: 
(i) Learning about information technology, which covers the learning about the social 

impact of IT; developing skills in the use of applications; learning the principles 
of programming; and of software and machinery structure. 

(ii) Learning with the aid of information technology refers to a further aid to the 
learning process, such as a CD-ROM encyclopaedia, a graphics calculator, or 
sensors for collecting data; in all such cases the computer is used as a support or 
a resource, but does not provide the teaching modality. 

(iii) Learning by means of information technology, as defined by van Weert, includes 
both Computer Assisted Learning (CAL) such as science and geography 
simulations and computer based modelling; and Computer Managed Learning 
(CML) referring to computer based programme management of a pupil's 
learning progress through a particular course. 

(iv) Information technology as an aid to school management, refers to the use of IT 
for carrying out tasks related to the school management and to store information 
related to the students' learning progress. 

From the research referred to earlier it is clear that to promote educational uses of IT 
to enhance learning in all subjects then it would be desirable for all teachers to 
achieve (ii) and (iii) above. However, a common way of promoting the use of IT in 
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schools, in many countries, is to expect the teacher to teach about IT (i) and possibly 
to use IT for administration (iv). Several reasons are given for this restricted use: lack 
of resources, lack of trained teachers, insufficient time, and inappropriate software. 
What is rarely stated by policy makers is that to use IT as a means of enhancing 
learning often requires a substantial change in pedagogical practice, and that this 
change in pedagogy is closely related to the nature of the IT task. Even if innovative 
teachers can make this change the level of support through their institution may help 
them sustain this change or alternatively in many cases prevent successful integration 
taking place. 

3 ATTITUDES TO USING IT IN EDUCATION 

In a longitudinal study of IT use across the curriculum, Cox and Rhodes (1989) 
investigated the sustained integration of computer use in primary schools and the 
relationship between long term integration and the attitudes of the teachers in the 
schools. The research methodology used was qualitative, gathering evidence through a 
range of methods, including structured teacher interviews. Recent extensive analysis 
of the earlier data collected from 160 primary teacher interviews, 60 classroom 
observations, headteacher interviews, teacher trainer interviews and observations of 
six teacher training courses provided evidence of the teachers' attitudes towards the 
value of IT use in their schools. 

Teachers were interviewed with different questions according to their use of IT in 
their classrooms. From observations and teachers' reported use over three years and 
their decision to attend further professional development courses, the teachers were 
grouped into categories: enthusiasts; dabblers; conformists; marginalists and 
disenchanted (Rhodes, 1996). Headteachers were classified according to the grouping 
by Bliss, Chandra and Cox (1986) as democratic, autocratic, and laissez-faire. 
Analysis of the data showed that where the head-teacher had a positive attitude to IT 
in education, and a democratic style of leadership, every teacher in the school had a 
positive attitude towards the use of IT and were classed as either enthusiasts or 
dabblers. 

Where the headteacher had an indifferent or negative attitude towards the value of 
IT in education, then there were disenchanted non-users and marginalist lone users in 
their schools. If the headteacher had also a laissez-faire style of leadership then there 
was little growth in the use of IT in the school. Where the headteacher had an 
autocratic leadership style IT was introduced without the support of the staff and 
significant resentment was expressed by the class teachers about having to use IT. 

Although this was not a large scale quantitative study using conventional attitude 
questionnaires, the extensive qualitative responses of the teachers and evidence of 
their IT use (or lack of it) indicates that both the leadership style and the attitudes of 
the headteacher to IT in education can be a major influence on the successful 
integration of IT use by the teacher in the classroom. 

Evidence from this study reported earlier (Cox and Rhodes, 1989) also showed that 
the teacher's ability to integrate IT use in the lessons depended upon the type of 
educational software used. A second longitudinal study involving regular observations 
of two teachers using IT in a secondary school provides further evidence to support 
this finding. 
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4 PEDAGOGICAL PRACTICES 

In a recent longitudinal project (Pittaway, 1996) two secondary school teachers were 
observed in their use of IT over a period of more than two years, involving classroom 
observations and teacher interviews. The teachers were chosen for the stages in their 
development of IT use. One teacher was the IT co-ordinator for the school and had 
been using IT for six years in mathematics, the other was a teacher enthusiastic but 
new to IT use who was also using it in mathematics with 13-14 year-old pupils. 
Extensive observations of the types of software chosen by these two teachers and the 
pedagogical practices in the classroom showed that the experienced IT teacher made 
careful preparation of the educational activities to be completed by the pupils using 
the software and also monitored their progress throughout the lessons regarding the 
content and relevance of the activities. She had developed a facilitating role with the 
pupils and was able to promote individualised learning and innovative uses of the 
software. 

The inexperienced teacher, who for her non-IT lessons prepared class activities and 
questioned pupils regularly, discarded these pedagogical practices when using 
educational software and restricted herself entirely to technical advice on using the 
software. The teacher showed no inclination to supervise the educational aspects of 
the IT based lessons. This supports the findings of others that teachers get distracted 
by the technology and need to pass through this phase to obtain an appropriate change 
in pedagogical practice. 

In the case of the inexperienced teacher she had only reached the first innovation 
stage of school IT development as indicated in Ridgway and Passey ( 1995). However, 
what is interesting here is that there was no evidence that either of these teachers had 
to make a significant change in their pedagogy. In the case of the experienced teacher 
she showed evidence over several years that innovation and change were part of her 
pedagogical practice and the inexperienced teacher had succeeded in using IT 
regularly but had avoided having to make any fundamental challenges to her values 
and class practice by marginalising herself from the educational activities of her IT 
lessons. 

5 FRAMEWORK FOR THE INTEGRATION OF IT 

The research reported here supports the work of others in developing plans for the 
successful integration of IT, however there are three particular aspects not often 
considered which are particularly relevant when considering different national 
priorities. 

Teaching IT as a separate subject 
If the decision is to teach IT only as a separate subject ((i) on Van Weerd's model) 
then the problems of headteacher support and co-operation amongst teachers of the 
institution as a whole does not arise since a small core of specialised teachers can 
deliver this curriculum. There is also less cost for in-service education of teachers. 
However, if as some countries are planning, the aim is to use such specialist teachers 
to train others in the school at some later stage then all the other issues described 
below will need to be addressed . 
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Evidence from research has also shown that it is possible to teach IT as a separate 
subject with little change in pedagogical practice other than organising the uses of the 
equipment and software. 

One of the major dangers of adopting the policy of only teaching IT as a separate 
subject is that pupils will be deprived of the enhancements which IT use can bring to 
the learning of other subjects, and that those pupils not learning IT will be deprived of 
the opportunities to develop the very necessary range of IT skills for the workplace. 

Integrating IT across the curriculum 
The research described here has shown that if IT use is to be integrated across the 
curriculum that this implies not only that most of the teachers in the school will need 
adequate training and support but that if pupils are to use it regularly in any one 
subject then that subject teacher will need to use it every day in order to enable all 
pupil groups to use it even once every two weeks. 

The implications in terms of resourcing and teacher education for IT across the 
curriculum are dependent upon many institutional factors described by Ridgway and 
Passey, such as the support of the senior management, in-service education, resources 
policy, etc. Extensive studies by Fullan (1991) on effective innovation in schools has 
shown that the three aspects, technological, cultural and political need to be addressed 
for institutionalisation of an innovation to be sustained. Evidence from a research 
project of Rosenholtz (1989) on teachers' communications in schools found that the 
majority of teachers were isolated from each other and there was a lack of collegiality 
and a lack of collective enterprise amongst teachers in a school. fu a recent literature 
review by Grunberg (1996) of research into innovation in schools it was shown that a 
lack of collegiality within schools was a major factor in preventing innovation to be 
sustained. 

Therefore, in order to deliver IT across the curriculum it is necessary to engage the 
whole school in the process of change. Using IT in lessons does not necessarily mean 
there is the required change in pedagogical practice. It is argued that in order to bring 
about the necessary permanent changes in individual teachers' pedagogical practices, 
teacher trainers must regard the whole school as a living evolving organism which 
needs to be nurtured through training to become dependent upon IT and its ever 
changing environments. 

6 CONCLUSIONS 

From the literature and the research reported here it is evident that there will be 
different teacher education requirements for teaching IT as a separate subject and 
integrating the use of IT across the curriculum. More than 20 years research has 
shown however that the use of IT across the curriculum enhances individual pupils' 
understanding, therefore the decision to teach IT as a separate subject without also 
including it across the curriculum may require less investment of resources and 
teacher education in the short term, but may well lead to a deprivation for the pupils 
and serious disadvantages to such an education system in the long term. 

It cannot be assumed also that IT teachers will be able to train other teachers within 
a school since the whole issue of institutional culture and politics may mitigate against 
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any fundamental change for the rest of the teachers. The question is really not can we 
afford to teach IT across the curriculum but can we afford not to? 
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