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Abstract 

At a time when opinions about the potential gains and risks that Internet technologies might 
bring to education abound, research is needed to investigate what really happens when 
these technologies are introduced into classrooms and schools. This paper reports on an 
exploratory study of the use of Internet technologies (email and the World Wide Web) in 
state secondary schools, drawing on data collected in four Victorian schools. Qualitative 
methods, including participant observation, interviewing, email correspondence and 
journalling, were used to identify issues that arise when Internet technologies are introduced 
into the already established cultures and social structures of classrooms and schools. The 
data were sorted into themes. An overview of these themes is given, with reference to 
interview and journal excerpts, under the following headings: (1) observations about 
teachers, (2) observations about support, (3) observations about access to IT and (4) 
observations about the organisation of schooling. The observations are then discussed with 
reference to the literature and with particular focus on barriers to non-IT teachers 
incorporating student Internet use into their lessons. 
 

INTRODUCTION 

At a time when governments (Office for the Minister of Education, 1998; Stockdale, 1999) 
are supporting the establishment of information technology (IT) infrastructure in schools and 
curriculum documents recommend that IT be used "across the curriculum" (Victorian 
Department of Education, 1998), the potential gains and risks IT might bring to education 
should be investigated. Student use of Internet technologies is a relatively new 
phenomenon, and studies of Internet use in authentic school settings are rare. Before more 
specific questions can be asked, descriptive studies need to be undertaken with the aim of 
determining what the focus of future research might be. This paper reports some of the 
findings of an exploratory investigation. In particular, it focuses on barriers for teachers, 
access to IT, the importance of support and the role played by the organisation of schooling. 

METHODOLOGY 

This study aimed to provide some answers to a broad exploratory question: what happens 
when Internet technologies are introduced into the already established cultures and 
structures of secondary classrooms and schools? The exploratory nature of this question led 
to the use of data collection methods borrowed from ethnography. Wolcott (1988) writes that 
ethnography is well suited to answering the question, "What is going on here?" (p.202). In 
this study I drew on ethnographic approaches and techniques to collect a large body of 
descriptive data with the aim of establishing what was "going on." Ethnographic accounts 
draw their credibility from prolonged engagement in the field, the use of multiple data 
sources or data types and the presentation of data in ways that make the basis of 
interpretations clear. Within the bounds of a doctoral study, all attempts were made to meet 
the first of these two tests of credibility. To meet the third, extended excerpts from the data 
will be used here to support conclusions. The participants and the data collection methods 
are described below. 



Schools, Teachers and Students 

Four state secondary schools were involved in the study: Outback Secondary College, 
Newtown Secondary College, Greendale Secondary College and Riverside Secondary 
College(2). The main criteria for selecting schools were their enthusiasm to take part (as 
expressed by their Computers Across the Curriculum (CATC) teachers and these teachers' 
ability to enlist other classroom teachers to the project) and their ability to facilitate projects 
involving student Internet use. I chose country schools to add authenticity to on-line 
communication between schools, but I ensured that the schools were close enough to my 
home to enable frequent school visits. 

Outback SC (OSC) and Newtown SC (NSC) were involved in the first round of data 
collection which took place in terms 3 and 4 of 1997, during which time the data collection 
methods described below were piloted. Greendale SC (GSC) and Riverside SC (RSC) were 
involved in a second round of data collection which took place during terms 2 and 3 of 1998. 
During both periods, students were involved in inter-school communication projects, using 
email and the World Wide Web (WWW) to research a predetermined issue and to 
communicate with students in their own and the other school in order to complete a 
particular task. Figure 1 shows this interaction and gives details of the students and teachers 
involved in each school. 

Figure 1. Participants and the interaction of schools. 

 



Data Collection Methods 

I made use of the methods of ethnographic research - observation, interview and journalling. 
Denscombe (1984) explains that participant observation has emerged as a widely accepted 
method for tapping into "the subtle nuances and intricate complexities of cultural action" 
(p.108), arguing that in terms of accessing social situations, seeing those situations in their 
natural state, and providing detailed information on events and participants' reasoning, it is a 
particularly attractive method. However, Denscombe's (1984) own research experience 
indicates that access to school cultures can be accomplished more readily through "the 
judicious use of a combination of interview and observation than through participant 
observation alone" (p.109). Patton (1990) explains that the purpose of interviewing is to 
access things what the researcher cannot observe, things such as feelings, thoughts and 
intentions, and behaviours that took place at some previous point in time. These otherwise 
unobtainable things can be used to illuminate culture and the significance of behaviours. I 
chose both participant observation and interview to investigate what happens when Internet 
technologies are introduced into school and classroom settings. Journalling was used to 
record observations. 

Participant Observation 

I visited the schools on 40 occasions. These visits usually involved observing a double 
lesson and then remaining in the school for the rest of the day, observing staff meetings, 
activities in the libraries and computer rooms and activities in the staffrooms and in the 
school yards. To supplement these periods of direct observation, I was also in regular 
contact with teachers and students via email, telephone and fax throughout the projects. For 
each lesson that I did not attend, I observed students' email communications and then 
followed up with a telephone call to the teachers if I had any questions. 

During class time, I was a participant observer (Patton, 1990) or an active observer (Wolcott, 
1988), playing the roles variously of teacher and technician. In classroom environments 
where students are working on individual or group projects, teachers are in high demand, 
and the presence of computers exacerbate the role of teachers as roaming solvers of 
problems. In this context, the role of onlooker/observer is undesirable, if not impossible to 
practice. 

My role as researcher was explained to both teachers and students in broad terms: I was a 
research student who wanted to know what students and teachers thought about "the email 
project," as it became known. Although the role I played in classes was clearly that of a 
teacher as opposed to that of a student, I endeared myself to the students, some of whom at 
times demonstrated their trust by confiding in me. Although my purposes were only partially 
explained, no participants were deceived. 

The focus of my observations during the early stages of the study was broad. Beynon (1984) 
describes the development of focus in a similarly open-ended study: 

I did not stipulate in advance the direction the study should take, but left it open-ended. 
Obviously the focus and methods changed as I got to know the school, teachers and pupils. 
General chatting led into informal, then more formal, interviewing as hypotheses, "hunches" 
and propositions surfaced. Major "categories" were pinpointed after I had left and ordered 
my fieldnotes and were further investigated through "guided" interviewing of both staff and 
pupils when I re-entered the field in the summer term. (p.39) 

After the first round of data collection, I assessed my methods and performed a preliminary 
analysis on the data, identifying major categories of data and major issues. This led to a 



more refined focus for subsequent data collection; however, in accordance with the 
ethnographic approach, I made efforts to direct my attention to the context of what I 
observed and to be open to the unexpected, "probing for more, rather than fewer, factors" 
(Wolcott, 1988, p.204). 

Interviews 

I formally interviewed 28 student (seven from each school) and seven teachers (one from 
Riverside SC and two from each of the other schools). Students were selected for interview 
based on their involvement in incidents that I wanted to explore, on student email messages 
about which I wanted to ask and on their availability for withdrawal from class, the latter 
being the most influential factor on selection. I used the general interview guide 
approach (Patton, 1990) for the formal interviews, covering predetermined issues and 
episodes with spontaneously worded questions. In both student and teacher interviews, I 
responded to individuals and their comments, and I pursued issues raised by them. In this 
way, my interview guide was a loose one. Responses guided my questioning such that 
unanticipated issues were pursued and unanticipated questions were asked in some cases 
as they occurred to me. This is consistent with my exploratory approach and with Bogdan 
and Biklan's (1982) recommendations: 

In keeping with the qualitative tradition of attempting to capture the subjects' own words and 
letting the analysis emerge, interview schedules and observation guides generally allow for 
open-ended responses and are flexible enough for the observer to note and collect data on 
unexpected dimensions of the topic. (p.77) 

Formal interviews were audio-recorded and then transcribed. 

I used informal conversation interviews (Patton, 1990) to collect information from students, 
teachers and other staff members. These ranged "from casual conversation to direct 
questioning" (Wolcott, 1988, p.196). They are unplanned, occurring spontaneously as 
opportunities arise. Questions flow from the immediate context. Patton (1990) writes, 

The conversational interview is a major tool used in combination with participant observation 
... No predetermined set of questions is possible under such circumstances, because the 
evaluator does not know beforehand what is going to happen or what will be important to 
ask. (p.281) 

The informal interviews were not audio-recorded; rather, they were recorded in a research 
journal after the event. Patton (1990) recommends this method of recording interview data in 
instances when the interviewees are not aware that they are being interviewed. 

Research Journal 

Because of my role as an active participant (Wolcott, 1988, p.194), fieldnotes were not taken 
during classtime. Instead, they were recorded in a research journal as soon as possible after 
classes, interviews and meetings with teachers. Lee (1997) describes the keeping of a 
research diary as having three potential uses, as a repository for descriptive data, as a site 
for data analysis and as a test-bed for theories. My journal formed part of my data: it was a 
site for recording events. The observations recorded in the research journal are necessarily 
selective. They are filtered by the focus and perceptive powers of one person. They are 
filtered further because they were recorded after the event, relying on my memory. Ball 
(1984) points out that "the distinction between data collection and data analysis in participant 
observation research is necessarily artificial" (p.96). Perception and interpretation form part 
of an active dialogue that constitutes the observation. This is a weakness of ethnographic 



methods, but it is also a strength. Wolcott (1988) claims that "the ethnographer is the 
research instrument": 

that instrument -- the ethnographer in person -- has been faulted time and time again for 
being biased, inattentive, ethnocentric, partial, forgetful, overly subject to infection and 
disease, incapable of attending to everything at once, easily distracted, simultaneously too 
involved and too detached -- the list goes on and on. Be that as it may, what better 
instrument could we ever devise for observing and understanding human behavior? (p.190) 

Data Analysis 

Transcribed interviews, journal entries and email messages were put 
into NUD.IST (Qualitative Research Solutions, 1997), a database program designed to 
assist in the analysis of qualitative data. These data were then sorted into a large number of 
categories, based on the subject of particular sentences or groups of sentences. These 
categories were then collapsed into larger categories based on common focus and sorted 
into sub-themes. Once sorted, the data within each sub-theme was checked for consistency 
of sorting. 

RESULTS: THEMES IN THE DATA 

The description of themes that follows focuses on the barriers and tensions encountered 
during the projects. Themes are presented under the headings Observations about 
Teachers, Observations about Support, Observations about Access to IT and Observations 
about the Organisation of Schooling. 

Observations about the Teachers 

The teachers' experience and behaviours were central to what happened when Internet 
technologies were introduced into the classrooms and schools observed. Observations 
about the teachers are discussed under the following sub-headings: Teacher confidence and 
teacher competence and Classroom management and teacher authority. 

Teacher confidence and teacher competence 

The teachers' degree of confidence and competence with the technology (computers and 
Internet tools) contributed to the experiences of all involved in the project. A lack of 
confidence and competence was observed in the non-IT teachers when their students were 
using Internet technologies. This contrasted starkly with the high levels of competence and 
confidence observed when these teachers were teaching in their regular classrooms, that is, 
in settings not involving computers and Internet technologies. It also contrasted with the high 
levels of confidence and competence displayed by the two IT teachers involved in the study. 
To these themes, the case of Hazel (English teacher, NSC) is examined. 

Hazel 

Hazel's own self-reflective comments best reveal her lack of confidence with computers and 
Internet technologies and her associated fears and anxieties: 

I was quite interested but daunted by the idea of even using a word processor because I 
thought that you could break everything - you could break the whole - You know. It could 
even be connected to something, you know, in the government . I used to look at computer 
hackers and think I could accidentally hack into something and set off the next atomic bomb 



for all I know. Like it was a complete mystery to me. (Hazel, English teacher, GSC, Interview 
excerpt (Int)) 

Hazel had unrealistic fears about what could go wrong when she used computers. These 
fears were fuelled by her lack of knowledge and experience and by the images of 
technological disasters found in popular culture. These fears were exacerbated by frequent 
technical problems for which Hazel was not at fault but for which she blamed herself: 

I didn't realise how unreliable it is at all ... I had actually thought that the problems I had 
encountered with delays or not being able to open up the - page, is it called - well I thought 
that was me, that I was a learner and so there were easier ways of doing things, shortcuts 
that I'd learn later. (Hazel, English teacher, GSC, Int) 

Hazel's fears that she would "break everything" waned as she gained experience and 
became more familiar with the technology: 

I realised that that's one of the things I've learnt to - that that I've gotten over that fear a bit 
and I've maybe gone over to the other extreme where I think you can't break it. If you muck 
the whole thing up, just go out of everything and switch it off and start again, but just make 
sure that you close everything that's on the screen that can be closed. That could be wrong . 
That's how I think now, is if the whole thing becomes a shambles and you're not where you 
want to be and there are strange messages coming on your machine, close everything that's 
open and switch it off and start again, and nothing will have happened. The Earth will still 
spin on its axis safely. So I don't really - I don't have that fear any more. I thought I could 
wipe the hard drive and, you know, the work of five years of somebody else's would be 
gone. But I think now you have to get into a deeper level of the programs (that I don't even 
know how to get into) to even touch the hard drive. I think. I could be wrong there . I've got 
more confidence that mistakes are all right. They just cost you a lot of time and frustration. 
They're not going to break anything. (Hazel, English teacher, GSC, Int) 

Competence and confidence were closely related in the teachers observed. Hazel's initial 
low level of knowledge about computers and Internet tools led to unwarranted fears, and her 
low level of skills led to regular failures which reinforced her initial low level of confidence. 
With encouragement, support and opportunities to experience success with the technology, 
Hazel's confidence improved and she began to exhibit the type of risk-taking and playfulness 
that has been associated with learning in general (Miller, 1973) and with improved 
performance, increased learning and positive affective outcomes with IT (Martocchio, 1992 ). 

Teacher authority and classroom management 

In classroom contexts where students used Internet technology, the teachers' authority as 
users and teachers of the IT facilities emerged as central to their experience, particularly for 
those who found their authority to be compromised. A lack of authority was observed when 
non-IT teachers were outside their usual classroom environments, teaching in settings that 
involved student Internet use. When in the computer rooms, the non-IT teachers' positions 
as "experts" in the classroom were threatened, and the knowledge and skills that they 
normally bring to teaching and which confer their status as authorities, were challenged. 
Further, the computing facilities that were unfamiliar to the non-IT teachers, were strongly 
associated, by students and by the teachers themselves, with other teachers (usually the IT 
teachers in the schools), leading to further inhibition on the part of the non-IT teachers. To 
illustrate the negative effects of the unfamiliar environment of the computer rooms on the 
non-IT teachers' authority and ability to manage the classroom, the extreme case of Judy 
(English teacher, NSC) is examined. 



Judy 

Judy's confidence and competence with the technology were low. Her confidence did not 
improve noticeably as the project progressed. Her low level of confidence and her lack of 
computer skills were compounded by attacks on her sense of authority and credibility as a 
teacher and her lessened ability to manage the classroom to her satisfaction. The following 
excerpt describes the deterioration of a lesson that was typical when Judy was teaching in 
the computer room. 

As the lesson proceeded (with students working in their groups at the computers) the class 
became increasingly rowdy. This was escalated by students having problems printing. Some 
yelled out, "it won't print," then sat and did nothing or fooled around. Others simply fooled 
around. Not all groups had trouble printing. Ricky [IT-savvy student] went into the back room 
(where the printers are) supposedly to fix the problem. He didn't return until Judy shouted at 
him [15 minutes later] and insisted he return and help his group. Judy was very frustrated 
with him and was dubious about the reasons he gave for needing to remain in the back 
room. (Research Journal excerpt (Jnl)) 

Judy was not able to solve technical problems that occurred when her students were using 
the Internet technology. Newtown SC did not have a technician and the CATC teacher 
(Stuart, IT Coordinator), who might have provided some support, was away for the first three 
weeks of the project. When technical problems arose, Judy did not have the knowledge 
required to judge their extent and nature, so relied on IT-savvy students to respond to them. 
These students, faced with their own priorities and agendas, were not always as helpful as 
they might have been, leading to conflicts between these students and Judy. In the episode 
described above, Judy was dubious of Ricky's "excuse" for being in the "back room", that is, 
for being off-task, but found herself in the position of being unable to judge the validity of his 
"excuse" and of being dependent on him for resolving the problem. 

Conflicts between Judy and Ricky in the computer room reflected badly on Judy because 
Ricky's credibility as a computer user was widely known by students and staff. Ricky was the 
President of the school's computer club, a club whose role in the school included computer 
maintenance. On several occasions, Judy revealed that she was concerned about how 
others perceived her and that she believed that the "computer people" had a low opinion of 
her abilities. 

Judy said to me a number of times that computers seem to "stuff up" whenever she goes 
near them, and that computer people were always looking at her as though she was an idiot 
and saying, "it's never done that before." (Jnl) 

The "computer people" in Judy's school (NSC) included the IT staff, particularly the IT 
Coordinator (Stuart), as well as those students involved in the computer club. Judy said 
repeatedly that some students did not take her seriously when the class was using 
computers. In particular, she referred to individual students who were known to be 
knowledgable about computer technology. 

Judy said that Ricky [president of computer club] thought she was a complete dolt, and that 
when she took him to task for not being in class, he used technical language and gave 
convoluted excuses that she couldn't follow or understand. She said this undermined her 
ability to chastise him. (Jnl) 

This excerpt suggests that Ricky took advantage of his more advanced knowledge (and 
accompanying jargon) of computer technology. Judy suspected that her lesser knowledge 
was being taken advantage of and this diminished her sense of the students' respect for her 



and her sense of authority when teaching with the Internet. This diminished sense of 
authority was accompanied by an inability to effectively manage and monitor the class. The 
description above of the deterioration of a lesson was typical of lessons that Judy taught in 
the school's main computer room, and these problems seemed to be restricted to that 
particular room. Even after a number of "showdowns" with Ricky and other students in the 
computer room, her authority in subsequent lessons in regular classrooms was restored. 

Judy attributed her diminished authority and lessened ability to manage the class in the 
computer room to a number of factors, including her gender, her subject area (English) and 
her lack of knowledge about computers. She contrasted these qualities with those of an IT 
teacher in the school whom she saw as having authority in the computer room. 

Some of those boys react better to male authority figures, and ... they see Stuart [IT 
Coordinator] as the boss of the computers, so whatever he says in the computer room pretty 
much goes. (Judy, English Teacher, NSC, Int) 

When Judy first agreed to participate in the project, she had thought that Stuart would be 
more involved and would provide more support. 

Stuart seemed to be very enthusiastic about it. I thought Stuart would be involved more. 
They're his form group and he was quite enthusiastic about having it. But then when he was 
away so much that we hardly saw him and he wasn't around to help with the gear ... (Judy, 
English teacher, NSC, Int) 

Ownership of the computer room and equipment seemed to be at issue at Newtown SC 
because of the efforts made by the IT Coordinator (Stuart) to obtain large amounts of 
computer technology for the school and to involve the students in special computer-based 
projects. This teacher had established a name for himself in the school for developing and 
managing students' involvement with computers. In fact, he was the founder of the school's 
student computer club. Despite Stuart's efforts and intention to involve other teachers in 
computer-based projects, Judy saw the computer room and the computer club as "his baby," 
and this perception deterred Judy from claiming authority in that room. 

Judy's inability to solve technical problems and her low level of confidence with IT lessened 
her authority (as perceived by both her and her students) in the computer room. Her task 
was made more difficult because of the already established patterns of dominion in the 
computer room: some teachers and some students were strongly associated, by both the 
staff and student bodies, with computer technology and with the rooms in which computers 
were housed. Judy found it difficult to maintain a teacherly role in this environment. This was 
reflected and compounded by her lessened ability to manage the class. Judy did not 
recognise that teaching in a computer room might require different classroom practices, new 
classroom management techniques and strategies and a different role for students and 
teachers. Nor did she claim the authority that would enable her to institute new procedures 
in this room. Her lack of strategies left her unable to effectively respond to problems in a new 
and strange environment in which she was not conferred the authority to which she was 
accustomed. 

Observations about Support 

Support from others proved crucial to the non-IT teachers' successful use of Internet-based 
projects with their student. Support that teachers received from others during the study came 
from other teachers, technicians and students, and included the maintenance of IT and the 
solution of technical problems and support in the form of the professional development, 



encouragement and nurturing. The support that non-IT teachers received from others is 
described under the following headings: Technical Support and PD and Nurturing. 

Technical Support 

The need for technical support is a new and growing issue in the schools observed. The 
principal at Riverside SC pointed out the difference between the provision of technical 
support in state secondary schools and that in private industry with the following example. 

[The principal] said that the school had a lot of information technology, and that, compared 
to most government schools, RSC was "a privileged school". He then complained about the 
lack of technical support. He compared the school to a local company. In comparison, the 
school has far more IT, but only one trainee technician compared to 4 full-timers at the 
company. (Jnl) 

Each school had come to some arrangement (formal or informal) for the maintenance of IT 
facilities. This maintenance meant that, to varying degrees, teachers in these schools could 
assume that the computers would be in good order at the commencement of a period. At 
Greendale SC and Riverside SC, technicians could sometimes be utilised during classtime 
to remedy technical problems. The English teacher at Riverside SC explained how disruptive 
technical problems can be when there is no one with expertise to call on and how, in the 
past, this had deterred her from incorporating student Internet use into her classes: 

This year for the first time we had a technician too. But that was another deterrent too, until 
we had the technician, when the comp - um if the other teacher, who is the IT person in the 
school, was [teaching] and you decided to do something in that classroom and something, 
like for instance, the server went down, um, you just have to wait, you know, and in the 
meantime the kids are climbing off the rafters. (Emily, English teacher, RSC, Int) 

The risk of technical problems was a real and understandable barrier to the non-IT teachers 
who did not have the skills to solve them. The CATC teacher at Greendale SC explained 
how technical problems compounded problems with competence and confidence, further 
frustrating his efforts to encourage non-IT teachers to use the Internet. 

Bert [CATC teacher] mentioned teachers lack of knowledge and lack of confidence. He said 
that when he finally managed to get a teacher to try out the technology available, the 
chances of something going wrong (particularly with the Internet) were high, so the teacher 
could be deterred. He said it would be easier when the school's system had been upgraded 
and properly networked. He said that only the most persistent teachers used the computing 
facilities available. (Jnl) 

Problems with the Internet service (interruptions or slow service) were common at 
Greendale SC where it was often blamed on the large number of computers that were 
networked to one server, yet Riverside SC, with only six computers online, experienced 
similar problems. Server problems were often not immediately solvable at these schools 
and, at times, this took its toll on the patience and persistence of the teachers in these 
schools. At Newtown SC, members of the student computer club who were involved in the 
project could often solve technical problems quickly within the classroom. This arrangement 
was not without its problems, but the key teacher conceded that the success of the project 
was dependent on the technical abilities of these students, particularly because the IT 
Coordinator was often not available and the school did not have a technician. Similarly, at 
Outback SC, technical problems could be solved quickly due to the expertise of the 
teachers, both of whom were IT teachers. 



PD and nurturing 

Another form of support that was particularly important to the non-IT teachers was the 
encouragement and special efforts made by other teachers, librarians and the researcher. 
The English teacher at Greendale SC repeatedly expressed her gratitude for the support she 
received from the CATC teacher. 

Bert's very keen on it. He's the person who's responsible for um Computers Across the 
Curriculum and he was the person who introduced me to the idea and asked me if I'd agree. 
He's very keen and supportive. (Hazel, English teacher, GSC, Int) 

She also stressed that the assistance she received was particularly generous in the context 
of the heavy workloads of those who provided it. 

But there are time constraints on all the staff. [The technician's] run off his feet all the time 
trying to keep everything running all of the time, but they also take the time to teach me 
things if I ask them. If I can stay back after school there's usually time to do things then. 
(Hazel, English teacher, GSC, Int) 

Hazel's development as a teacher in the computer rooms at her school owed a lot to the 
support and encouragement she received from others. This contrasted with the situation at 
Newtown SC where Judy's (English teacher) attempt to integrate student Internet use into 
her teaching did not attract support from her colleagues. 

At Riverside SC, the librarians provided encouragement and made special efforts to 
accommodate the teacher involved in the study. They helped supervise the students' 
Internet use and they organised access to the computers. However, after the project had 
been running for several weeks, the teacher felt that this support had been removed: 

The other aspect is that no, the librarians in the first term, that's term 2 when we were doing 
it, they were really really helpful, I think, you know and they were very good. But now they've 
got to the point where I think they see me as having had enough access, you know. And it 
wasn't difficult then, too, to get in, because I was able to book or they'd shift a few kids 
around and stuff like that, but ... it's been a little bit difficult the last three weeks to try and get 
back in there, only because I can't help it. (Emily, English teacher, RSC, Int) 

The removal of this support proved to be an impediment to the progress of the project, 
reducing the enthusiasm of the teacher and leading to frustration among the students. 

Support from more computer-savvy colleagues was crucial for the non-IT teachers' 
continued involvement in the projects. Without this support, these teachers might not have 
attempted to use the Internet as the central tool for an extended communication project. 

Observations about Access to IT 

Communication between schools was a central task for the participation in and completion of 
the Internet projects. Therefore, regular access to computer technologies, particularly to the 
Internet, was crucial. This section describes barriers to whole class and individual access to 
the IT. The teachers' concerns about access issues, particularly concerns about equity and 
about students' social development, are then described. 

 



Class access 

Each school had different arrangements for facilitating class access to Internet technologies. 
At all participating schools, except Outback SC where the key teachers were IT teachers, 
difficulties were encountered when arranging for class access to the technology. 

Most teachers involved in the project ascribed difficulties gaining access to IT facilities for 
their students to a shortage of resources. 

Sixty computers [number of computers estimated by Judy to be in the school] - is quite a lot 
when you think about it, but when you look at the number of kids that want to use them, it 
isn't. Because that came out yesterday. It's um three days from the end of term and 
everyone wanted to print stuff and use the computers and there just wasn't one available in 
the school yesterday period four. So obviously, we could do with a lot more. (Judy, English 
teacher, NSC, Int) 

Scarcity of equipment is the most obvious contributor to difficulties gaining access to 
technology and one which cannot be dismissed Victorian State schools. However, 
Wellington (1990, p.62) points out, referring to UK schools, that even in situations where the 
funds are available, shortage of funds is the obstacle most frequently identified by teachers. 
Shortages of resources was not the only factor that inhibited the key teachers' ability to 
arrange whole class access. Other, more social factors played an important role in the 
difficulties that were experienced. These social factors are described below with reference to 
the history of computers in secondary schools. 

In most Australian secondary schools, computers for student use were first introduced into 
laboratories or computer rooms, so Computer Studies could be taught by specialist 
computer teachers (Bigum, 1990). This historical context of computers in schools has 
resulted in patterns of use and cultural associations that in many ways conflict with the 
current movement (started in Australia in the eighties) to integrate computer use across the 
curriculum and to encourage all teachers to take advantage of new technologies, like the 
Internet, for student learning. 

The IT Teachers from Outback SC anticipated that whole class access for non-IT teachers 
would be a problem during the email project due to lack of access to the technology: 

Now we decided to run it as part of the IT class because we knew that we had access to 
equipment. And even though it might have been desirable to involve [non-IT teachers], to get 
a broader view of the topic and so on and more perhaps expertise in handling it, the booking 
into the computer room to get access to the equipment would have been a problem at this 
school. (Grant, IT Teacher, OSC, Int) 

The integration of computers across the curriculum is not accommodated by the patterns of 
use and dominion which have developed over time. In many schools, the computer rooms 
are the domain of the IT teachers or other IT enthusiasts within the school. These teachers 
have priority because teaching their subject matter depends on access to IT. Grant realised 
that setup at Outback SC would not readily accommodate whole class computer access 
other than by the IT teachers who already had their classes booked into the computer room. 
This problem is widely recognised in the literature on computer education. 

The housing of computers in rooms and the subsequent competition between teachers 
emerged as a barrier for the non-IT teachers involved in the project. 



When you first came it was difficult for me to get in because people book three or four weeks 
or the term in advance, so they book every Wednesday period 1 and 2, so it is very hard to 
get in. (Judy, English Teacher, NSC, interview data) 
Hazel: [Gaining access to the computer rooms is] not easy. It's very difficult. I'm luck to have 
that timetabled period with year 9 ...  
Juli: So you need to book fairly well in advance, do you? 
Hazel: Yeah, well sometimes you just simply can't. You have to beg. (Hazel, English 
teacher, GSC, Int) 

However, this competition was not such a barrier when IT teachers or others with known 
associations with the schools' computer technology helped the non-IT teachers to organise 
access for their classes. The non-IT teachers' ability to gain class access to the Internet 
facilities was greatly increased when they were being assisted by someone who was 
associated with computers within the school: the CATC teacher, the librarians, the IT 
Coordinator. 

For example, Hazel's ability to organise access for her students was most effective when 
she was assisted by the CATC teacher who was recognised in the school as having an 
interest in the computer rooms and who was confident and persistent in his approach. On 
one notable occasion, Hazel was involved in a sports day and did not attend the class. 
Instead, arrangements for Internet access were made by the CATC teacher. On this day, 
accessing and using the online computers was trouble free. Other teachers who made 
regular use of the technology were more responsive to the CATC teacher's requests for 
cooperation than they were to Hazels'. 

The strong associations of other teachers with the rooms in which the technology was 
housed negatively influenced the non-IT teachers' ability to arrange access for their classes 
unless assisted by these other teachers. Judy (English teacher, NSC) reported that gaining 
access to the IT facilities was a hurdle during the project, and she explained (see earlier 
quotes) this hurdle by referring to the need for more equipment and to difficulties booking the 
computer room due to high demand. However, 'mental' obstacles were also observed. For 
example, Judy saw the computer room as belonging to another teacher, the IT Coordinator, 
and floundered when he was not around to support her efforts to gain access to the 
computer room. 

[Judy, English Teacher, NSC] also complained about difficulty in booking the room and she 
spoke about Stuart [IT Coordinator] as though it was his room. (Jnl) 

As described earlier, the confidence of the non-IT teachers involved in the study, particularly 
at Greendale and Newtown, was notably low. The following excerpt is one of many research 
journal entries that record how Hazel (English teacher, GSC) would give up when faced with 
barriers to access. 

For the second period, the library was unavailable because the technician was doing 
something with the machines. Hazel had asked another teacher, who was taking a class in a 
computer lab, if that teacher's students were using the Internet. The all were, so, at this 
point, Hazel gave up. (Jnl, GSC) 

Hazel learned over time that, despite the large number of computers at Greendale SC which 
were connected to the Internet, she had to be organised well in advance and that she often 
had to be persistent and "do deals" with other teachers. 

Today Hazel had organised to have the whole class in the computer room. She said she had 
"done a deal." (Jnl, GSC) 



This persistence had been modelled by the CATC teacher at Greendale. In contrast, Judy 
(English teacher) at Newtown rarely had the support of a teacher associated with IT and 
remained helpless in the face of practical barriers to class access. 

Access for individual students 

Individual student access to the IT facilities outside of classtime, or when the lesson was 
timetabled into regular classroom allowed students to finish work and projects to run more 
smoothly. Individual access is particularly important when students (as groups or individuals) 
are working on different projects and are at different stages, requiring different resources. 
However, this mode of access was not always available at the schools involved in this study, 
and was not always accommodated by those who supervised the computers. 

Drop-in access, where students from other subjects can use spare computers if available 
without prior booking, was seen to work well at Outback SC, a relatively small school whose 
class sizes tended to be low at senior levels. 

Grant: You get a lot of casual visitors from classrooms, so not whole classes but - So, if I've 
got a class of sixteen kids and you've got still nine computers available, we're often full to the 
brim. 
Bill: Yeah.  
Grant: Yeah, with the casual users who have come from classes with a specific job in mind. 
So we've been fairly flexible to that and it works okay. 
Bill: Quite often, like, we've had classes where there've been three VCE classes in here 
together, so because they - you know, cos you're able to share. Small classes are able to 
share the same computer room. 
Grant: If we didn't do that then it would be virtually impossible to get into the computer room 
because IT classes would book it out, and I know that's the case in a number of classes. (IT 
teachers, OSC, Int) 

At Outback SC, the drop-in system helped to overcome some of the limitations of having a 
centralised computer room. It allowed students from classes being held in regular 
classrooms to finish computing work or to use the Internet. For the projects described here, 
a drop-in system would have better enabled students in the other schools to check their 
email more regularly. However, these schools did not always support this more flexible 
approach. At Newtown SC, the drop-in system, coupled with an individual student booking 
system, was seen as a source of problems and was under review. 

If they want to get Internet access and they can't get through from the library, and the ones 
that are up in our unit are used, then they'll just say, "Can I to go to the [computer room]" 
and um, on the off chance that they get in, we say, "Yes." But usually, when they get to the 
library they're refused, and said, "there's no room; turn back." ... it's not fool proof, but that 
works reasonably well because the librarians have got control over the sheet. So the people 
aren't ripping it off the wall. (Judy, English teacher, NSC, Int) 

At Greendale SC the drop-in system was more effective due to the large number of 
computers that were online. However, difficulties were encountered because, despite policy 
that encouraged it, teachers were not always willing to have students from other subjects in 
their classrooms. 

I then took a representative from groups 1, 2, 3 and 4 to [a classroom with approximately 
thirty computers with Internet access]. A class was in progress. One of the students with me 
looked in through the window in the door and said that she didn't think that this teacher 
would let us in. The other students with me agreed that this teacher was "bossy." I entered 



the classroom and asked the teacher if we could use four machines. She said, no. None of 
her students were using computers, but she was involved in some chalk and talk. I assumed 
that she didn't want the disruption. The students who were with me were not surprised that 
she didn't let us in. They said that she never did let students from other classes in to use the 
computers. (Jnl, GSC) 

At Riverside SC, with only six computers online, a drop-in system was less feasible because 
the online computers (housed in the library) were often booked. Students were particular 
frustrated when the computers were booked but did not appear to be being used. 

When the bell went, Craig and Jim came to the library to see if they could use the Internet in 
the new period. The librarian said the computers were booked, but if not all of them were 
required, they could use one. They were told to wait and see. While they waited, I 
interviewed them. Jim said that the librarians sometimes disallowed them access to the 
computers because they'd been booked, even thought the teacher who booked them didn't 
end up using them. After being interviewed, Jim joined Craig who had been allowed onto a 
computer. Despite them having been booked, none of the computers were in use. (Jnl, RSC) 

On one occasion, observed at the library at Riverside SC, several drop-in students were 
turned away early in the period because the online computers were booked and being used 
by another class. However, by half way through the period, all of the computers were free as 
students moved away to do book work. Had the students who had sought earlier to check 
their email been aware of the availability of the machines they could have made use of the 
Internet. 

Teachers' Concerns 

Throughout the projects and in their reflections at the end of the projects, the teachers 
involved in the study returned repeatedly to issues that arose from students' access to the 
technology. In particular, teachers had concerns about student access to IT facilities outside 
of classtime. Issues that were raised repeatedly were that of equity among students and that 
of risks to students' social development. These two concerns are described next under the 
headings Access as an equity issue and Freedom of access and students' social 
development. 

Access as an equity issue 

The provision of resources always begs the question of provision to whom. The relative 
expense of computer technologies when compared to other information technologies used in 
schools calls attention to this question, particularly when computers and the Internet are 
promoted as the way of the future and the key to success and freedom. The analysis of 
technologies as players in the perpetuation of inequities is not new, nor is it restricted to the 
realm of school education. A large body of literature examines the differential access to and 
use of computer technology in schools by different social groups. This study did not 
systematically investigate the relationship between social markers and access; however, 
equity did become a regular topic of discussion between teachers and between teachers 
and the researcher at two of the schools involved in the study: Newtown SC and Outback 
SC. This discussion usually centred around the operation of a computer club at Newtown SC 
which was seen by key teachers at both schools to pose some risks. The computer club 
involved a group of year 10 students in the maintenance and management of the IT facilities 
at the school. It also provided these students with special access privileges. 

Membership in the club was voluntary and open to all year 10 students. A small fee was 
collected to cover the production of membership cards and other administrative materials. 



The membership voted for an executive council, including positions such as president, 
treasurer and secretary. Membership in the club enabled students to access the computing 
and Internet facilities outside of classtime. This access was managed and supervised by the 
executive members. The following is a record of my first observations of the computer club, 
made early in the project, prior to making queries as to its functions. 

[During the lunch hour] I sat in [the computer room] quietly working on [a computer]. The 
computer club crew were in there. They played music, ate their lunch ... , they gossiped 
about one of the boys ... After a time, a crowd of students gathered outside the locked 
entrance to the computers. The computer club students policed the entry of those students 
who had booked. They shouted through the door (which was black - no widow), "what's you 
name?" If the student's name was on a list or booking sheet or somewhere (??), the door 
would be opened slightly and he would be let in. Then the door would be locked. Some 
students were denied entry, despite pleas of having to finish work on the computers, 
because they had not booked. (Jnl, NSC) 

As the project progressed, Judy (NSC) made frequent reference to her reservations about 
this club, and was particularly concerned that not all students were benefiting from it. 

That is one drawback of [the computer club] - that really it should be spreading out wider and 
kids should be getting responsibility for the machines, but even when they are out of the 
classroom, it's still the same small group of people looking after it. (Judy, English teacher, 
NSC, Int) 

Judy was concerned that, although this initiative was based on democratic principles (open 
to all year 10 students, elected office bearers), in practice, knowledge, skills and access to 
IT facilities were being retained by a small group of students. 

The IT teachers at Outback SC did not see this initiative in action, but it was described to 
them by an IT Coordinator at Newtown SC during a visit to the school. They were very 
interested in the initiative and discussed it with waves of enthusiasm during many of my 
visits to their school, but they had reservations that involved issues of access and equity. 
When considering the possibility of establishing a similar type of club at Outback SC, Bill (IT 
Teacher) predicted, 

We'd probably get a coterie of those sort of students again, who would want to be 
enthusiastic about the computers and they'd probably either ... probably would be male and 
lack social skills and they probably would push other female students away from the 
computers for a start ... I mean there's an issue too. If you have the idea of students having 
control, I think is, in itself, very appealing. But um also there's a fair bit of responsibility that 
they share their skills and their knowledge with the other students, and also share that 
resource too. I mean that - that's probably, if you - if we did have a group that was like that, 
there'd be - an overriding concern of ours would be to ensure that those students shared that 
resource. Ah made - made their knowledge and skills available to other students as well - 
especially because we've got sixty-thousand dollars worth of equipment or more. Over their 
managing of that resource, we'd need to make it so there was an issue of equity so that 
everyone gained out of it. (Bill, IT Teacher, Int) 

Both Bill and his colleague, Grant, were attracted to the idea of a computer club which would 
lighten their maintenance responsibilities, while providing students with valuable experience. 
However, the issue of equity and the need to share equipment and knowledge were a 
deterrent. 



If we had a group of students who um were prepared to take on the maintenance of some of 
the equipment, that would be an enormous assistance to us - would help enormously. From 
time to time we have had students who are quite capable with electronics and good 
computer type minds, had a lot of experience with their own computers in setting up. And 
that can be quite useful. I don't think we should ah knock the idea on the head, but - Yeah. 
But I didn't like the exclusive club of computer users. (Grant, IT Teacher, OSC, Int) 

The benefits that the computer club at Newtown brought to the school and to the students 
involved were clearly appreciated by the teachers. Judy, in particular, admitted that due to 
her poor computer skills, she was very much dependent on the existence of the computer 
club to ensure that computer equipment and the Internet were in working order, and that the 
presence of some computer club members in her class often saved the day when technical 
problems arose. However, she had serious reservations about the equity of the system. 

Greendale SC also had a computer club. This club was run by the CACT teacher and offers 
an interesting contrast to the Newtown club. This club did not attract criticism from the 
teachers at that school. The Greendale club stressed the importance of sharing skills and 
acted as a means of bringing more students to technology by rewarding members for 
teaching non-members particular skills. This club had a hierarchical structure in which 
movement up the hierarchy was based on the recruitment and teaching of new members. 

I talked with Bert about the student computer club he ran. It was aimed at getting more 
students to use computers. The membership was hierarchical where a member's level 
depended on competence on computers. To move to the highest levels, students were 
required to recruit and tutor other students. (GSC, Jnl) 

In this way, the Greendale computer club functioned to widen the community of computer 
users in the school, rather than to distil the ownership of the technology in a group of 
executives. 

Freedom of access and students' social development 

The advent of a new technology is often accompanied with fears about the impacts of that 
technology on users. Concerns about the effects of student computer use on their social 
development were voiced by the key teachers at Outback SC and Newtown SC. Again, 
these concerns stemmed from perceived negative effects of the student computer club at 
Newtown SC and were often raised at the same time, involving the same students. Teachers 
from both schools voiced concerns about giving students unmonitored access to the IT 
facilities. They referred to a particular type of student for whom freedom of access to the IT 
outside of classtime might have negative effects on social development and result in anti-
social behaviour. 

In the following interview extract, Grant (IT teacher, OSC) describe those students for whom 
he anticipated unrestricted, unmonitored access would cause negative outcomes. 

Grant (IT teacher, OSC): The other thing is, the sort of kid that was coming in [at lunch time] 
was the same kid every day. And I didn't think it was particularly socially appropriate that 
they should -  
Bill (IT Teacher, OSC): Yeah. Those kids  
Grant: - constantly have their head in a computer and if you have a look at the nature of 
those kids, there is a problem. (Grant and Bill, IT teachers, OSC, Int) 



This issue first arose at Outback SC in relation to students' lunch time access, but was 
explored further in relation to the possibility of establishing a student computer club at the 
school. 

We talked about [the student computer club] on the way home ... our concern was that um 
as with the kids - students - same issues really with the students who come to use the 
computers at lunch time. There are students who have social problems and who can't relate 
to a lot of kids, who are probably very capable with computers, like computers and relate to 
computers, um and they would spend all the time with computers, as opposed to being 
outside um ah relating. (Bill, IT Teacher, OSC, Int) 

Although, these teachers only visited Newtown SC on one occasion and only heard the 
computer club at that school described in a positive light by its founder (the IT Coordinator), 
their predictions about students spending "all the time with computers" closely resembled 
Judy's direct observations of the practices of executive members of the computer club. 

And some of them almost live [in the computer room]. They're there on the holidays. We 
come in on curriculum days. We have meetings in the library and you see the same faces - 
they're there on days off. I don't know if they come in on weekends. (Judy, English Teacher, 
NSC, Int) 

Judy ascribed the poor academic performance of two executive members to large amount of 
time they spend working with computers and the subsequent neglect of their studies. 

I think Brian [student] just loves the technology and would sit and look at a computer all day, 
and probably doesn't interact - neither [Ricky nor Brian] interact very well with people. They 
both prefer electronics, but [Ricky in particular] is not doing very well at school because he's 
just leaving everything else go while he's doing all these important things on the computer. 
That may mean he won't pass year 10. (Judy, English Teacher, NSC, Int) 

However, she also spoke of the experience and skills that these students gained from their 
roles in the computer club, and she said that they would probably go on to secure jobs 
working with computers. 

However, the responsibilities and positions that these students held provided them with a 
sense of responsibility and ownership that led to conflicts with the teacher and undermined 
her sense of authority in the classroom. 

Whether it's some sort of self-importance thing, I don't know, that Ricky [student] gets 
something extra out of being allowed in that room [a control room attached to the main 
computer room]. Um that he considers that work more important than what we're doing, and 
I think he must inflate his importance because I don't think he could be that - as important as 
he makes out: That if he leaves the room, the printing wont work which is what he said. And 
I saw other people raise their eye-brows, like, "this is rubbish." Um he must prefer being 
there. (Judy, English Teacher, NSC, Int) 

These sketches of a particular type of student may be partly based on stereotype, but it was 
interesting that both the IT and the non-IT teachers anticipated and experienced these 
problems. Student interviews supported Judy's claims about the large amount of time some 
students spent either using or around computers at that school. 

Juli: Do you use computers outside of class time? 
Brian: Yep. I use them all the time - after school and - I sometimes stay here til about 11 
o'clock at night. 



Juli: Really?  
Brian: Yeah. 
Juli: Are you allowed to do that? Is that -  
Brian: Yeah.  
Juli: Do they have like a security person -  
Brian: Ah Mr Roberts [IT Coordinator] comes and locks up. 
Juli: Right? 
Brian: But I've stayed here til about 11. That's the latest I've stayed. 
Juli: Yeah. What would you be doing? 
Brian: Ah, going onto the Internet - doing some work. Cos I like doing it here with no one 
else here, so I've got the projector going and I've sort of got the TV going across the 
projector - 
Juli: Ah, okay? 
Brian: - while I'm doing my stuff. 
Juli: You make it into your own living room? 
Brian: Yep. (Int, NSC) 

At Greendale SC, Riverside SC and Outback SC, students' out-of-class use of the IT 
facilities was closely regulated and supervised, compared with Newtown SC where some 
students seemed to have unrestricted access to the facilities and the rooms in which they 
were housed due to their roles in the computer club and their related responsibilities. 
Teachers saw access for students on an individual, out-of-class basis as a double-edged 
sword, seeing potential negative effects, but not wanting to quash students' enthusiasm and 
the potential benefits. This conflict was particularly obvious in Newtown SC where the 
students were performing a service for the school. 

Observations about the Organisation of Schooling 

All observed barriers to teachers incorporating student Internet use into their classes 
occurred within the broader context of the organisation of secondary schooling. Many of 
these barriers are the result of or are exacerbated by tensions between this organisation and 
the conduct of project-based work with computers and the Internet by non-IT teachers. 
These tensions led to frustration for both teachers and students. 

School timetables structure the school day by orchestrating the intersection of students, 
subject area, location and time. This arrangement is restrictive when students are working 
on individual or group projects and require different resources at different times. The need to 
use resources that are housed in other rooms and to stop work and move on to the next 
class at the end of a period frustrated many of the students and teachers involved in the 
study. This was particularly evident at Riverside SC where students could only use the 
Internet from the library and at Greendale SC where students often had to move to other 
classrooms to use the Internet. 

Juli: Do you think your teacher [Emily] likes having you use the computers? 
Rose: ... it's a bit awkward having to go into class all the time and that, going, um moving 
around and stuff, it might be a bit in the way, but that's what's the program's for. 
Juli: So is it a bit of a bother having to come to the library? 
Rose: Yeah. (Int, RSC) 

References to time limitations was a recurrent theme in teacher interviews. Issues 
surrounding time were often connected logically and proximally (in interviews) with issues of 
access to IT and the structure of schooling. 



I have great frustration using that sort of stuff because the moment you start getting things 
going, the bell rings and you know, it's just a timing element of it. (Emily, English teacher, 
RSC, Int) 
Juli: What do you think the main barriers would be if they [other teachers] wanted to get 
involved in a project like we've just been doing? 
Emily (English teacher, RSC): There are less and less barriers, but I think the main barrier 
would be the lack of access, okay, and the lack of time. It's just that I know, in the limited 
time that I've had to do research on the Internet, - it's an addictive thing and sometimes you 
know - just when you find the right search engine, you have to go away and do something 
else. You know, the time is up and you can't continue. ...  
Juli: You see access as the main barrier? 
Emily: And time. 
Juli: And the time limitations during the structure of the day? 
Emily: Yeah. (Int) 

Similar frustrations were reported by students. 

An IT teacher at Outback SC pointed out how the structure of the school day in secondary 
schools complicated the running of project work by contrasting it with the relative freedom 
found in primary schools: 

Grant [IT Teacher, OSC]: The way the secondary college works, ah, with individual subjects, 
is probably a more complicated structure than perhaps running a project like this in a primary 
school where you can integrate a piece of curriculum across a number of areas with the one 
coordinating teacher. - and, so your time limits aren't so limited. (Int) 

In each school, students' increasing use of computer resources had led to means (both 
formal and informal) of moving outside of the dictates of the timetable. The movement of 
students around the school to access resources during a period is not a new phenomenon; 
systems for casual use of resources housed in libraries are well established. At Outback SC, 
Greendale SC and Newtown SC, casual drop-in systems were operating to enable access 
to spare computers within rooms being used by other classes. Outback SC had small class 
sizes, so there was often room for casual visitors. However, Newtown SC was less able to 
offer such a service with its larger class sizes. 

These systems lessen somewhat the space restrictions usually placed on students and their 
teachers, but they operate within the time requirements. Understandably, teachers rarely 
allow students to work on projects for other classes. This type of flexibility would only be 
possible if projects were interdisciplinary, involving teachers from different subjects areas. 
The division of student learning and knowledge into different subject areas is another quality 
of the organisation of schooling that conflicts with the integration of Internet-based project 
work. 

Spaces and teachers in secondary schooling are usually divided by subject or discipline 
area. Grant's (IT teacher, OSC) comment about the structure of primary schooling suggests 
that more fluid approaches to learning and knowledge might better accommodate extended 
project work using Internet resources. At Newtown SC, the IT Coordinator had originally tried 
to get both English and Mathematics teachers involved in the project but, although the tasks 
devised could have met curriculum requirements from both disciplines, the rigidity of 
teachers' and students' expectations of the types of activities and behaviours acceptable for 
each of these subject areas led to the Mathematics teacher playing a lesser role over time 
and then dropping out of the project altogether. 

 



DISCUSSION 

The Broader Social Context 

The integration of student Internet use across the curriculum poses many challenges to the 
long established roles and structures of schooling, including the organisation of skills and 
knowledge. These roles and structures form the broad context of the data reported here. 
Issues that arose for teachers and students involved in the study can be better explained 
with reference to this context. 

Many have predicted that the structures and roles of traditional schooling will be transformed 
as society increasingly embraces electronic communication technologies. One of the most 
controversial champions of this belief was Marshall McLuhan who believed that the 
organisation of schooling was incompatible with the integration of electronic communication 
technologies. McLuhan believed that the growing dominance of these technologies in the 
wider society would transform and revitalise formal education (McLuhan, 1964; McLuhan & 
Leonard, 1967; McLuhan & Powers, 1989). Many educationalists see similar transformations 
as necessary before technology can be fully integrated into schooling. 

The organisation of traditional schooling 

The organisation of traditional schooling is based on the separation of students (according to 
age and/or ability) and of knowledge (according to subject area and level of difficulty) 
(Meyrowitz, 1996). Table 1 lists organisational structures and roles that characterise the 
organisation of traditional schooling (3). 

Table 1. Structures of traditional schooling 

Structures 
Students separated according to age-based grouping. 
Knowledge compartmentalised into disciplines or subjects. 
Students and periods of time apportioned to subjects/teachers (timetable). 
Knowledge divided into chunks of subject matter and sequenced according to levels of 
difficulty. This is reflected in the design of text books. 
School grounds divided according to status of user (teacher or student/student age group), 
subject and type of use. 
Discipline-based staffrooms, libraries, equipment. 
Classrooms designed for teacher-led mass instruction. 
Organisation of school day reflects clear distinctions between work and play. 
Roles 
Student and teacher roles are distinct: students do the learning; teachers do the teaching. 
Teachers deliver information to students. Conduit model of learning/communication. 
Teachers are masters of specialist fields. 
Students and teachers use distinct areas within the school grounds. 
The movement of students around the classroom and communication between students is 
limited. 
Students engage in step-by-step mastery of content. 
Students work individually and competitively. 



At higher levels, students begin to specialise and are divided according to discipline. 
The hierarchical structure of knowledge within specialist fields discourages horizontal 
movement between subjects. 

Some characteristics of the structures and roles that organise secondary schooling inhibited 
the facilitation of Internet-based communication projects in the schools observed in this 
study. For example, the completion of tasks was inhibited by restrictions on time when 
periods came to an end and students had to wait until the next lesson in that subject. And 
teachers' sense of their own roles was challenged when students' knowledge was greater 
than theirs and when student behaviour was difficult to scrutinise. 

Other structures and roles were adapted to fit the task at hand. Students moved between 
locations. Students moved outside of the knowledge boundaries of the particular subject as 
they pursued issues in a way that was not predetermined or teacher-led. Teachers' and 
students' roles were sometimes reversed and teachers became the learners. 

Visions of the future of schooling 

Paraphrasing McLuhan's ideas about the imminent transformation of schooling, Meyrowitz 
(1996) observed, 

There are drives to "open" classrooms, to move away from schools that resemble traditional 
factories and prisons to those that resemble the round common areas of oral tribes. There 
are moves away from unidirectional and single-goal "teaching" toward more "cooperative 
learning." There is a tendency to reduce the strictness of age grading, to eliminate gender 
distinctions in skills and subjects learned, to individualize instruction, to "mainstream" once 
marginalized populations, and to diminish status distinctions between teachers and students 
and between teachers and administrators. (p.99) 

Table 2 lists the organisational structures and roles that might characterise this 
new tribal schooling. 

Table 2. Structure of the new schooling 

Structures 
Multi-age classes. 
Learning organised around problem posing and solving, project-based, multi-disciplinary 
research tasks. 
Students and time organised according to perceived project needs. 
Open plan resource centres. 
Classrooms designed for group work. 
Distinctions between work and play and between "in" school and "out" of school are blurred. 
Roles 
Both students and teachers are learners. 
Teachers facilitate student learning of multi-disciplinary information. 
Distinctions between teachers and administrators are blurred. 
Students are freer to move around the school grounds. 
Group work and communication between students is encouraged. 



Students participate directly in the solving of real problems. 
Students work cooperative. 
At higher levels, students are adept at using a range of resources and draw on diverse 
bodies of knowledge to solve problems. 

McLuhan was highly criticised by educationalists (Day, 1966; Meyrowitz, 1996; Tate, 1971) 
and, at the time of his writing, he generally was not taken seriously. However, his ideas are 
not so strange to educationalists today, many of whom argue that the type of environment 
sketched in Table 2 be adopted. In particular, advocates of the integration of technology 
across the curriculum argue that the organisational structures and roles of schooling will 
need to change. 

For example, Crawford (1997) argues that, 

Where IT resources are relatively immobile, pupils must move to use them. They may need 
to use them at any time. These features of IT teaching and learning contrast sharply with 
traditional teacher-centred, didactic approaches based on inflexible timetables and strict 
rules controlling pupil's movement about the school ... IT supports open, independent and 
flexible learning. (p.2) 

Cornu (1995) writes of the integration of technology as a process that transforms school 
organisation at all levels, including traditional notions of the pupils' timetable. Hawkins (1993) 
argues that more flexible scheduling will be required to enable desirable outcomes, such as, 
meaningful project work, group work, and thoughtful assessment of learning. She also writes 
that the way in which schools' spaces are organised will need to change if it is to promote 
both private and group work, and access to resources. Duchateau (1995) argues that "the 
computer provides a wonderful opportunity for inter- or multi-disciplinary activities, which are 
not limited by the existing subject frontiers" (p.22), predicting that independent subject areas 
will disappear. 

These writers posit that the full integration of IT comes hand in hand with a fundamentally 
changed environment, with new organising structures and new roles for teachers and 
students. The barriers encountered by teachers involved in the study reported here can be 
better understood in the context of the tensions between the structures and roles of tradition 
schooling and the conduct of project-based group work that utilises Internet resources. 

A New Role for Teachers? 

The classroom management skills required to manage a room where students are working 
in groups on computers, making use of the communication and information resources 
available to them via the Internet, are different to those required for managing a more 
traditional learning environment where individual students work on common teacher-
generated tasks. In reference to the under-utilisation of IT in schools, Hodgson (1995) 
writes, 

A wide range of explanations have been put forward in connection with this situation: 
restricted number of computers available in school and their limited power, lack of software 
of sufficient quality, complexity of user interface, difficulty for the average teacher to use the 
computer in the typical classroom on a sustained basis .... although these facts are related 
to important issues, none are as critical as those pertaining to the teacher's capacity and 
ability to cope with this new pedagogical environment. (p.28) 



He (1995) writes that, "renewed and diversified roles confront teachers in an IT educational 
environment" (p.27), where these roles include that of manager, task-setter, guide, 
accompanist, coordinator, explainer, counsellor, leader, resource, and even fellow learner. 
Goodson and Mangan (1995) argue that the fundamental culture of teaching, and of some 
subject cultures more than others, is not compatible with the integration of computers. Their 
research suggests that the classroom organisation that is typical for some subjects is 
incompatible with the use of computers. Swan and Mitrani (1993) demonstrated that 
"teaching and learning in computer-based classrooms is significantly more student-centered 
and individualized than teaching and learning in traditional classroom settings" (p.50). 
Duchateau (1995) describes these new roles as 

a shift from loud-speaker behaviour or knowledge funnel role, to learning environment and 
learning scenario producer; to resource-person, to a cartographer drawing maps for 
exploring knowledge lands, these lands being not enclosed in the artificial barriers of 
subjects. (p.23) 

The idea that the non-IT teachers involved in the study reported here were struggling with 
new roles that challenged their skill base and their ideas about what teachers do is useful 
when trying to understand the problems they encountered. 

CONCLUSION 

The view that the whole organisation of education will be transformed as the wider society 
embraces Internet communication technology is only one interpretation of the direction of IT 
in education. Kerr (1996) argues that many technological inventions have failed to be taken 
up by educators in any permanent or lasting way because they do not accommodate the 
already established environment of schooling. Internet technologies challenge teachers' 
images of what it means to be a teacher and encourage new types of interactions both 
within and between classrooms and between classrooms and the outside world. 

The study reported here suggests that non-IT teachers encounter barriers when 
incorporating student Internet use into their lessons. These barriers include ineffectiveness 
in gaining access to IT facilities and challenges to their authority as teachers and to the skills 
they usually use to conduct classes and solve problems. The discouragement resulting from 
these barriers can in-part be mitigated by support and encouragement from others. 

These barriers can be better understood in the context of a changing educational 
environment, where the traditional structures and roles are being challenged. The data 
suggests that teachers who are supported when challenged more likely be encouraged to 
persist with the new Internet technologies but, even then, they will continue to encounter 
barriers due to the organisation of schooling. 

Some studies suggest that for IT to be fully integrated across the curriculum, teachers need 
to embrace new roles and that these roles will reduce the current divisions between subject 
areas. Other studies suggest that teachers who are not encouraged to develop new skills 
and who do not adopt new ideas about what it means for them to be teachers will resist top-
down calls for the integration of IT. 

Kerr (1996) argues that the integration of new information technologies into schools will be 
ineffectual and impermanent unless time is invested to develop both teaching styles and 
teachers' visions of what classroom life is all about when technology has been integrated 
into education. Without this type of investment, initiatives will encounter resistance from 
teachers. 
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Footnotes 

1. The data referred to in this paper was collected as part of a doctoral study, yet to be 
completed. 

2. Pseudonyms are used throughout this paper to protect the privacy of organisations and 
individuals involved. 

3. Some of the characteristics and roles listed in Tables 1 and 2 have been taken from the 
analysis found in Meyrowitz (1996). 

 


