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Abstract

The integration of ICT places pressure on teachers to develop and broaden their repertoire of

pedagogical practice. We observed a number of different approaches to providing support to

teachers for this purpose in the e.ffects case study schools. This support ranged from a single

‘expert’ teacher who had accumulated all responsibility for teaching ICT skills to both

students and colleagues, through to a committee composed of a cross section of school

leaders and teachers, and supported by external consultants. The longitudinal nature of this

study allowed us to trace the development of these forms of professional learning over an

extended period of time, and to describe how they were influenced by other background

issues, such as leadership; and contextual variations, such as changes in personnel. This paper

describes how sustained professional learning opportunities, which develop teachers’ ICT

skills alongside their pedagogical understandings, may afford enhanced learning opportunities

for students through ICT.

Background

This paper draws upon research undertaken between 2001 and 2004 as part of the e.ffects

projecti1 Formally titled Enhancing Learning Using New Technologies, this project was

jointly funded by the Australian Research Council (ARC) and the Curriculum Support

Directorate within the NSW Department of Education and Training (DET) through the ARC

Strategic Partnerships with Industry - Research and Training Scheme (SPIRT).

The e.ffects project was case-study based and with a longitudinal element. It brought together

a team of researchers with a range of expertise on learning, inequalities, school reform and

educational leadership to investigate and analyse practices related to learning and technology

at a variety of schools in NSW, all of which had been reported as having some good practices

                                                       

1 The research team was led by Dr Debra Hayes of the University of Technology Sydney and included

(from UTS) Professor Lyn Yates, Professor Shirley Alexander, Sue Harriman, Joanne Dwyer, Vijendra

Lal, Sue Anderson in association with (from NSW DET) Sally Blackwell and Michelle Ellis.
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in this area. The focus of the study was not on learning to use technology, or learning about

technology, but on learning in schools more broadly, using and taking place in the context of

new technology. We were interested in how the schools we studied had attempted to integrate

new technology in their practices; and we were interested in observing classrooms, and

interviewing teachers, principals and students to see what was being conveyed to students, or

what students were learning, in different classes in particular school contexts.

Introducing new technologies into schools puts new demands on schools and teachers whilst

also creating some opportunities. The hardware and software made available to schools, the

support materials, the curriculum guidelines have been changing markedly, not just prior to

this study, but as we proceeded with it. A number of past studies (internationally as well as in

Australia) have reported disappointments in how schools have integrated new technology, and

others have taken an action focus that introduces a particular new innovation, supports it,

studies its outcomes. This study however took a limited number of schools and set out to

examine ‘what happens’ in schools which are known as good schools and which are dealing

with these general conditions of ongoing change. Our focus was broad: an intention to

consider ‘form, impact, effectiveness and differential effects’ of the integration of technology

across a number of NSW school sites. That is, we took ‘enhancing learning’ as an open-ended

issue: what it looked like, or might look like, was part of our investigation. We took the

school as the ‘case’ because we wanted to take seriously the particular conjunctions of student

demographic, staff composition, school culture and agendas that comprise each school, and

we studied schools working within the normal and general context of the NSW curriculum,

rather than ‘lighthouse’ schools or classes working with special conditions, support and

opportunities. Evidence of practice was collected over the three years of the study. This

longitudinal aspect of the research provides a distinctive insight into the integration of ICT

across a range of NSW schools from the perspective of schools and teachers.

What schools were involved

Four schools were visited in 2001 (two high schools and two primary schools). In 2002, the

four original schools were revisited and one additional high school was included. In 2003, the

five schools already participating were revisited and one additional primary school and one

additional high school were included.
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Overview of participating schools

School/  Year of

participation in study

Location Number of

students

Number of

teachers

Voluntary

contrib’n

Student

diversity

Sterling Crescent PS

2001-3

Fringe

suburban

515 50.9 $25 NESB: 5%

ATSI: 5%

Windy Hill HS

2001-3

Outer

suburban

923 64 $90 NESB: 13%

ATSI: 5%

The Pastures PS

2001-2003

Outer

satellite

360 22 $10 NESB: 7%

ATSI 4%

Banksia HS

2001-3

Outer

suburban

comprehens

ive

948 66.5 Nil NESB: 47%

ATSI: 3%

Low SES

Landmark HS

2002-3

Central

satellite

suburb

1200 94 $75 (7-10)

$90 (11-

12)

NESB 87%

ATSI: 1%

Wattle Point PS

2003

Rural town 387 18.3 $27 NESB: >1%

ATSI: 3%

Lockley Park HS

2003

Inner city

selective

922 63 250 NESB: 75%

High SES

How the research was conducted

The research took the form of periodic visits to each of the case study schools by a small team

of researchers. During each visit, we spent time in teachers’ classes making notes about the

form ICT integration was taking and talking with students about their experiences and

understandings of what they were doing. We also spoke at length with these teachers in an

audio taped semi–structured interview. The interviews provided teachers with an opportunity

to explain and interpret our observations in their classrooms. During our visits, we also spoke

with principals and other key personnel in the area of ICT integration, and we conducted

some interviews with small groups of students.
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Interviews completed and classroom observations

Interviews completedSchool

Students Senior

executive

Teachers Total

Classroom

observations

Sterling

Crescent PS

2001-3

30 4 20 54 16

Windy Hill HS

2001-3

17 6 19 42 14

The Pastures

PS

2001-2003

27 4 19 50 10

Banksia HS

2001-3

36 8 17 61 12

Landmark HS

2002-3

28 2 13 43 10

Wattle Point

PS

2003

7 3 9 19 4

Lockley Park

HS

2003

8 1 9 18 5

Total 153 28 106 287 71

Findings related to professional learning

There were very limited opportunities in the case study schools for teachers to engage in

sustained professional dialogue about classroom practice. This appeared to be a significant

limiting factor to the integration of ICT, and indeed the enhancement of professional practice

generally. The allocation of time for teachers to come together was rare. Consequently,

opportunities for professional learning were generally ad hoc, occurring in corridors and

informal settings.

In relation to ICT, most teachers identified areas of personal need with an emphasis on

learning the skills to use specific software packages. Less commonly, teachers identified the

need to have instruction and support on how to use computers purposefully in their classes,

and how to manage group activities that involve computing. This may reflect the fact that

teachers are still struggling to develop basic ICT skills, but it may also reflect difficulties

associated with changing classroom practices generally and integrating ICT specifically. As

one principal noted:

Integrating it (ICT) into the classroom has been much trickier. (2001)
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Computer coordinators and active users of technology in schools frequently commented that

other teachers were ‘keen to learn’ but often scared or lacking confidence. This appears to be

exacerbated by teachers not having access to computers for personal use. One computer co-

ordinator noted:

The biggest variable factor is the enthusiasm, imagination and level of expertise

of the staff (2002)

Systemic training and support

Each school had some involvement in the systemic program known as TILT (Technology In

Learning and Teaching). In one school, all teachers had completed the course. Teachers’

comments about TILT varied; some found it useful, whilst others considered that it had

limited value.

TILT was useful for me but now I need to know how to use (the computers) in the

classroom” (Year 5 teacher)

Some of the other issues related to TILT that were frequently raised during interviews

included:

• time lag between being trained in a particular application and actually using it in

class settings (if at all)

• lack of relevance to classroom activities

• range of expertise levels in the group and inability of trainers to cater for all –

for some participants it was too difficult, others too easy

• skills focus not providing implementation strategies or support.

Teachers frequently expressed the need for more professional learning, with an emphasis on

how to use ICT in classrooms. It was frequently asserted that there was insufficient systemic

support and that district level support officers were difficult to access due to being spread too

thinly across large geographical areas.

Support from Professional Associations

In secondary schools, a number of teachers reported accessing support for ICT integration

through their professional association.
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STANSWA (Science Teachers’ Association of NSW) provide lots of ideas and

there is the science web ring where we share resources (secondary teacher, 2002)

Informal professional development

Most teachers said they learnt computing skills by themselves, mostly through exploration

and trial and error, either at home or informally at school. Partners (most frequently

husbands) were described as providing help. This supports the findings of an earlier study by

Forgasz, and Prince (2001) that linked computer ownership to use of ICT among secondary

mathematics teachers. Two primary school teachers in our study made the following

comments:

But just getting a computer and being able to play, that’s the best thing, just trial

and error at home. (2002)

… I mean, there’s no training involved here, it’s a case of staying ahead of the

kids and taking Inspiration home the holiday before we show it to the kids and

learning how to use it. (2003)

Each school has made some effort to provide informal training and/or support for teachers at

a school level. This often occurs in an ad hoc manner, with collegial support the major source

of personal progress. This is particularly so in the larger schools. Sharing ideas,

troubleshooting by other teachers and informal discussions were all highly valued by

teachers. Often this is dependent on the available time of the provider (computer teacher,

expert teacher or principal). A secondary teacher described what this looked like at her

school:

…a lot of the stuff happens informally, so [name] and I are sitting here and if I

don’t know how to use something, then she’ll show me or I’ll show her. Most of

it’s informal. If I need to know something, then someone will show me how to do

it. Or I’ll go and ask [the computer coordinator] how I’ll do it (2003)



HAY04515 7

There was a consistently identified desire for the informal assistance to continue, as well as

demand for more structured opportunities to for professional learning. The frustration of one

primary teacher is expressed in this comment:

… teachers’ knowledge of how to use computers has increased. I really believe

whilst they offered the TILT programme that they probably needed to look even

further at training and development of staff members. We have learnt so much by

just trial and error and wasting time. And we’ve got a lot more things to do than

sit and waste time with computers trying to work out programmes and things.

(2003)

Whilst the need to improve access to technology and technology related skills was a primary

concern in the case study schools, factors such as pedagogical beliefs and lack of a

collaborative culture are likely to be even more important influences on the integration of

technology in the classroom (see for example Parr, 1999). All teachers spoke about the

importance of collegial support and the importance of assistance they had received from

colleagues. In the next section, we outline some of the forms of professional learning that we

observed and comment on their perceived success in supporting a change in pedagogical

beliefs.

School-based professional development models

Teaching teams

The form of professional learning that appeared to have the greatest success in actually

changing teachers’ classroom practices combined opportunities for collaborative learning

with sustained professional dialogue.

In two of the case study schools we observed two types of teams that teachers reported were

impacting on their classroom practice. The first involved teachers working in the same stage

meeting regularly to plan teaching units and develop common understandings of learning

outcomes facilitated by ICT. These teams operated in a primary school and were strongly

supported by the senior executive who viewed them as the primary mechanism for

professional learning in the school. The importance of regular opportunities to work with

other teachers was described in the following way in a primary school:
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I’ve always tried to integrate [ICT] into my activities. But I think the fact of the

matter is when you are able to spend some time sitting down once a week, like

we’re doing it once a week in a T and D (training and development) afternoon,

and just sitting down and actually me using it, so I could go through all the bumps

and all the rest of it and then bringing it back into the classroom made me feel a

lot more comfortable in what it could do. And just brainstorming it with others as

well. (2002)

The second grouping was based upon a train-the-trainer model whereby one teacher had

received external training in Microsoft applications and their integration in teaching units.

She was sharing the knowledge she had gained with teachers who had volunteered to

undertake the training over a number of weeks after school. The teacher trainer described this

approach during our interview with her:

I’ve done professional development within the staff quite often. … But this

interested me greatly and I went for it…and it benefited me personally and it’s

certainly benefited the people. And the people that I’ve worked with aren’t first

time computer users either, there was a range there. … who’ve been doing

portfolios and PowerPoints and using [Publisher] for quite a number of years,

but this course put it into perspective, and sort of almost put the computer

program in perspective, even as far as teaching the children goes, you know, what

you should teach them first, what you should teach them second, what you should

teach them third and things like that. And what you need, what skills they need in

order to go on. To use the computers as a tool, not an extra subject, because

that’s how it should be used. (2003)

Both these forms of professional learning were commented on favourably by teachers in their

interviews - opportunities to learn from colleagues in a structured and sustained way were

most frequently noted as the advantages of these processes. In terms of ICT, professional

dialogue about how to integrate technology into teaching units was also valued. The strength

of these forms of professional learning is likely to be their collaborative nature, which has

been previously identified as supporting an increased use of problem solving strategies and

teaching of thinking through ICT (Ewing, Dowling, and Coutts, 1998)
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Expert-novice sharing

Several strategies involved an expert or specialist teacher working to instruct students and

teachers in ICT skills. This might include a teacher with recognised expertise in ICT working

regularly with class groups in a laboratory whilst classroom teachers are released from face to

face instruction for planning. Some teachers viewed this opportunity as sufficient for

fulfilling the ICT needs of students. There was a general assumption that skills learnt in the

laboratory could be accessed during regular classroom activities. However, we observed little

evidence of this transference.

We also observed external experts working in a class for a period of time, to teach a specific

skill (e.g iMovie);

On a very limited scale we observed computer teachers team-teaching with classroom

teachers during a project or unit of work. In these cases the classroom teacher was learning

alongside the students.

I access [the computer coordinator’s] knowledge a lot. She’s terrific, she’ll come

and spend time at lunchtime or after school or before school and show you how to

do things. Having to do things in class, you know, I don’t have any help, what

could I do, I’ll try that, oh that worked, that’s great, so. Yeah, just having to do it

and having them in there. (2002)

Structured professional development programs

Professional development sessions (isolated or ad hoc one-offs, or in programmed series) are

conducted after school or through staff meetings. Again these tend to be focussed on skill

development, they are usually run internally, using existing staff expertise. These were

described as very useful and the time given by colleagues is appreciated:

…our school’s terrific with doing T and D exercises, we’ll all go down to the

computer room for a staff meeting or a school development day and work through

one process, whether it’s spreadsheets or data entry or, you know, all those sorts,

it really helps. (Primary teacher, 2002)
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School wide computer-based projects

In a couple of cases there was a suggestion that a whole-school project would be used to

involve several teachers and classes in new activities (e.g. developing a CD-ROM to celebrate

the school’s 20th anniversary, expanding the student online newspaper). We did not observe

any of this style of activity. However, mandatory completion of computerised reports and

portfolio assessment were seen as motivators and professional learning opportunities for staff.

Often combinations of these strategies are used.

“…It’s very much my philosophy that you’ve got to do things with technology to

make the staff use it or otherwise some staff will resist it. So all reports are

computerised, but the technology team is now going to the next stage and say,

well, can we get a better package to enable the staff to do this. So they’re learning

how to do it better.” (Principal, 2003)

We’ve got a brand new reporting system, tracking data base system, this year. So,

you know, I’m having tea with two of them tomorrow night and we’re taking

laptops so in a relaxed situation I can show them how to use the …”  (Primary

teacher, 2003)

The overwhelming impression was one of professional development provided in any way that

was possible at the time. Several well-planned programs were ‘put on hold’, did not eventuate

or were not maintained because of staff changes, pressures on time allocated or other school

priorities taking precedence. Some schools described their PD programs as part way through.

The short, infrequent sessions provided for professional learning tend to lend themselves to

isolated skills development rather than the exploration of strategies for integration,

management issues or project development.

Supporting ICT integration through teacher professional learning

Teachers are still, for the most part, treated as solo practitioners operating in

isolation from one another under conditions of work that severely limit their

exposure to other adults doing the same work. The work day of teachers is still

designed around the expectation that teachers’ work is composed exclusively of
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delivering content to students, not, among other things, to cultivating knowledge

and skill about how to improve their work.

Elmore, 2002, p. 4

The integration of ICT into classrooms is highly dependent upon the confidence and

capabilities of classroom teachers. At the moment, teachers are taking the bulk of

responsibility for their own professional learning since opportunities for ‘on the job’ learning

are rare. The absence of this kind of support not only impacts upon teachers development of

ICT skills, it also limits their ability to deepen and broaden their repertoire of pedagogical

practice more generally. Our experiences in the case study schools suggest that :

• The personal is pedagogical.

The uptake of ICT by classroom teachers appears to be strongly influenced by personal

experiences and professional networks. Teachers related numerous stories about how their

personal encounters with ICT, which included online learning and Internet

banking/shopping/communication developed their understanding of its potential and

motivated them to develop ways of integrating it into their teaching. The importance of

friendly, generous and technologically knowledgeable colleagues was also strongly valued.

• The integration of ICT is rarely a seemless transition

Access to functioning technology is necessary for ICT integration but most K-6 classrooms

have a maximum of three computers, and sometimes these are shared with another class. In

secondary schools, most computers are located in heavily booked computer laboratories. The

networked classroom is yet to be realised in most schools.

• Schools frequently rely on one teacher for technical advice and repairs

Maintenance is an ongoing issue for most schools, and many rely on a one teacher to fix

computers when they do not work and provide technical advice. Since this person is unlikely

to receive any time allocation for fulfilling this necessary task, there are often delays

encountered in fixing computer problems.

• Teacher professional development related to ICT is generally ad hoc, ‘just in time’ and ‘in

their own time’

The lack of professional development related to ICT reflects the lack of professional

development generally. Few schools sustain professional learning teams and stage/faculty

teams are generally given over to organisational matters. When it does occur, its ad hoc

nature is reflected in the spontaneous gathering of teachers around a computer to share
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expertise; its ‘just in time’ nature is reflected in the need to solve problems quickly as they

arise; and its ‘in their own time’ nature is reflected in the fact that these opportunities are

unlikely to be structured into the organisational programs of schools.

• Teachers need more support with resources and strategies integrated with KLA curriculum

and assessment guidelines

There is increasing support for ICT integration in curriculum documents but this varies across

KLAs and Stages.

Integrating ICT poses multiple problems the teachers and school leaders. Some of these

challenges can be overcome through better access to functioning technology, but the

challenge of increasing teachers ability to integrate ICT into their teaching practices relies

upon less tangible factors such as a collaborative culture that supports sustained professional

dialogue an opportunities for professional learning.
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