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Abstract

In the past two decades global investment in new technologies for schools has run into billions of
dollars. Schools world-wide arc expected to provide all forms of hardware, software and
communicative tools to assist, and hopcfully transform, the lcaming proccss for their students. As
studies repeatedly show. however, reality rarclv matches the rhetoric. The most common uses for
the new technologices in schools, especially in post clementary schools, are word processing and
scarching the Intemet. Recent major US and Australian survey studics indicate that relatively fow
secondary level tcachers are prepared to integrate the more complex digital tools into their teaching
practices in the pursuit of new leaning opportunitics for their students. This study examines the
experiences of teachers and students in cach of thesc countrics who de so. The study explores
pedagogical practices in grade 7 and 8 classcs in the US and Australia in which extensive usc was
made of multimedia technologics, in addition to the Inicrnet and word processing, for lcaring
tasks. The study investigated the ways in which teachers and students tcach and lecam with new
muitimedia tools, and the contextual conditions which assist or constrain them to do so cffectively.
The research methodology adopted was a comparative, mainly qualitative, study of the experiences
and perceptions of 25 staff and 356 students in two US and two Australian schools where
multimedia tools were incorporated into the learning process. Classroom obscrvations in all schools,
a student on-linc questionnaire, and focus group discussions with students and staff at the four

schools comprisc the major sources of data.

The study demonstrates that the young Australian and American students cnjoyed working with
peers to construct learning products with multimedia tools, cven more so when both the cognitive
challenge and interest in the topic were high. However, the study also found that in both countrics
effective usc of these technolugies, by teachers for instruction and students for learning, cannot be
divorced from the complex interrclationship of contextual factors at play in the cducational sctting
and system. The findings support the notion that successful intcgration of multimedia tools into
classroom learning tasks is very much dependent on quality instructional design and on supporttive
frameworks - administrative, technical and collegial - for teachers in schools. Sustainable
cducationai usc of the digital tools which so cngage young people requires that these supportive

structures be embedded in the ccology of a school.

The findings suggest that if schools wish to pursuc the leaming opportunitics that use of ncw, more
complex technologics offer their information age students, then schools, and the systems and
govemments in which they operate, need to address these contextual factors. In particular, schools
need to consider how professional communitics of practice opcrate and/or can be fostered in their

institutions to support the work of the teacher.
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Chapter 1

Introduction

This study is about the ways in which tcachers and students teach and learn with ncw multimedia
tools. and the contextual conditions which assist or constrain them to do so cffectively. It is also a
comparative study: it contrasts two schools located in Victoria, Australia with two in Califomnia,
US. In cach of these schools, the focus is the grade 7 and 8 classes in which teachers require
students to construct multimedia learning products with digital tools. On opposite sides of the
world, these tcachers face similar government and community cxpectations to incorporatc ncw
computer technologics routinely into curriculum practice. Reflective of the global cconomic reach
of the US computer and tclecommunications industry, an almost identical range of technologics -
computers and softwarc - is now found in these schools. Morcover, teachers in the US and
Australia, not only usc similar tools in their schools, it is incrcasingly apparcnt that they also share
a common range of pedagogical and organisational challenges when they do take on new

technologics in their individual sctiings.

Using mainly qualitative rescarch methodology, this study investigates how middle ycars teachers
in cach country, design and implement lcarning tasks with multimedia tools, the pedagogical and
organisational challenges they face, their attitudes to the process, and their vicws about the value of
using these technologics for classroom leamning tasks. The teachers arc not specialist computer
teachers. Rather, they follow the standard, common curriculum, intcgrating the usc of a range of

technologics into the instructional design of their respective disciplines.

In both countrics the cxperiences and attitudes of the students to the multimedia-infused learning
tasks are also cxamined. Australian and American young pcople have been surrounded with digital
gadgets almost from birth. Many are familiar and comfortable with new forms of sound, vision, and
intcractive digital tools. They arc not averse to risk when cxperimenting with these tools, and often
arc morc competent in using them than adults. In the classes studied here, teachers required their
students to construct and represent meaning with the types of contemporary cultural tools —
including multimedia presentation and webpage authoring software incorporating graphics, sound,
animation and hyperlinks - morc commonly uscd outside of school or in specialist classes within
the school. From an cxploration of the teachers™ and students’ expericnces, the study hopes to
develop understanding of the characteristics integral to cffective pedagogical practice in these

complex fcarning environments.




This introductory chapter scts out the broad context of the study. 1 outline issues important to
understanding the place of educational technologies in schooling in Australia and the US: the
3 pressing demands on schools to take up technology in the education process: the dcbatc about the
E merits of doing so; the limited ways in which teachers are rcported to be using the available
technolagy and the reasons for this. I also outlinc bricily the major approaches to teaching and
learning generally adopted in multimedia cnvironments and present the study’s aims and specific
rescarch questions. Finally, I discuss the terminology used, make some bricf remarks about doing

rescarch in a digital environment and conclude by cxplaining the organisation of the thesis.

1.1 Current imperatives for use of new techrologies in schools

Information and communications technologies currently have a central role in the global cconomic

system driven by the US. Indeed, access to new technologies in schools and their use in the
cducation process, is considered highly important both for developed and devcloping nations alike.’
Govemments, giobally, urged by the corporate sector and other community organisations, cxhort
schools to transform themselves with the affordances of the new tools to more effectively serve the
needs of the cmergent knowledge-based information cconomy: young people must be prepared for

a digital future. For example, the bricfing notcs (Technological Literacy for the 21st Century, 1996)

accompanying President Clinton’s State of the Union Address, proclaim:

Nothing is more critical to preparing our public schools for the 21st century than
ensuring they have the modern technology to preparc students for the information
age. The President challenges the nation to work together in a major new national
effort to help every student become technologically literate for the 21st century.

i

In similar vein, in 1997, Tony Blair, Primc Minister of Britain, in the Foreword to Connecting the
Learning Society, a major government tcchnology inriiative for education, said:

By 2002, all schools will be connected to the superhighway, frce of charge: half a
million teachers will be trained; and our children will be leaving school iT-literate,
having been able to exploit the best that technology can offer.

Likewise, in December 1999, Europcan Commissioner Romano Prodi announced the initiative,

eEurope: An Information Society for All. Prodi said:

It becomes even more vital in the digital age to ensurc life-long-lcaming and the
emergence of new gencrations of creators, researchers, and cntrepreneurs and to
empower all citizens to play an active role in the information socicty. Achieving
this starts at school.

! Sec OECD report Measuring the Information Economy, 2002. Sco:cs of additional confcrence themes and
papers on the central place of ICTs for the global cconomy can also be found on the World Economic Forum
website.




In Australia, too, Ministers of Education in all states concur with the need to link use of new*
technologies with current  education practice. Thc 1996 National Goals for Schooling
(MYCEETYA, 1999) statc:

All students will lcave school as confident, creative and productive users of new
technologies, including information and communication tcchnologies, and
understand the impact of thosc technologies on socicty.

Education authoritics and administrators at the state and district Ievel in the US and Australia have
taken up thesc national calls. Learning T echnologies in Victorian Schools 1998 -2001 (Department
of Education, Victoria 1998) states that:

Young people must be cquipped with the skills and understandings to be cffective
members of a digital age.

And in California, Connect, Compute and Compete, the Report of the California Educational
Technology Task Force 1996, asserts:

Technology has the power to tcach, to motivate, to captivate and to transform an
ordinary classroom into a training ground for the next gencration of artists,
entreprencurs, and government Icaders. Unfortunatcly, California school children
have far less technology than they nced to take their rightful place in tomorrow's
information socicty. An estimated 60 per cent of all jobs in the United States by the
year 2000 will require a working knowledge of information technologics.

Government initiatives to support the rhetoric abound at federal and state levels in Australia, the
US, Britain and Europe. Offices of cducational technology have been cstablished within
departments of cducation: substantial funds for purchasc of computer hardware, software, cabling
and Internct connections have been allocated; large-scale programs for training teachers in the usc
of technology in their curricula have been cstablished and in some instances, teachers have been
issued personal computers to assist familiarity with their usc. Comprchensive web sites have been
constructed at national, statc and local levels to disseminatc information on tcchnical and

curriculum issucs and to provide on-linc professional development for teachers.

Busincss leaders, cspecially those in US-based tcchnology corporations, also publicly voice the
need for preparing young people for the increasingly digital cnvironment found in most workplaces
and which underscores so much of modern life. The US CEO Forum on Education and Technology.,
comprising chicf exccutive officers, and other very senior staff of leading technology organisations,
together with representatives of national education organisations, was founded in the fall of 1996
‘to help ensurc that America's schools effectively prepare all students to be contributing citizens
and productive workers in the 21st Century’ (School Technology and Readiness Report (STAR).
The power of digital learning: integrating digital content., CEO Forum, 2000). The organisation

was formed in response to President Clinton's 1996 technology literacy challenge, referred to

(V3]

A i e TR e




P T2 Sty w i}

-

carlicr, in which he urged lcaders from across the country to work together to connect all schools to
the Internet by the year 2000. Underpinning the work of the CEO Forum is the funding of large

research projects and dissemination of their findings.

Many multinaticnal technology companics, cither through direct grants, or by channclling grants
through foundations, also provide large amounts of money, cquipment and support in various forms
to promotc the usc of cducational technologics in schools and higher cducation institutions.
Computer companics such as IBM. Microsoft, Applc Computer, Hewlett Packard Corporation,
Cisco Systems, Adobe Systems, Intcl Corporation, Bell Atlantic, AOL., all have large sections
within their organisations and wcbsites focused dircctly on sales, training and support for
technology-based curriculum at all levels of schooling. Several large non-profit foundations in the
US have as a focus the funding, support, research and dissemination of research and ideas on the
effective use of technology for lcarning. Some of these include The Milken Family Foundation, the
George Lucas Education Foundation, thc Benton Foundation and Joint Venture Silicon Valley
Nctworks to namc just a few. Thus in receni years there has been considcrable partnering of
governments, cducational bodies, corporations, and not-for-profit organisations in the quest for
developing and supporting widc-scale use of new technologics in cducation. This is dcemed

essential by them if countrics are to meet local, if not global, cconomic and social imperatives.

Despitc exhortations, and expenditurc of vast sums on computcr hardware and softwarc, however,
only a very small proportion of schools deliver programs or foster lcamning in the transformative
ways cnvisioned by the proponents of the rhetoric. Scarching World Wide Web resources for
information, and word processing, are the current mainstavs of computer tcchnology usc in schools
worldwide — thus sustaining the rescarch and presentation of work in written form that has
characterised student life for centurics. It is in specialist computer and technology classes, usually
clective subjects, that students arc most likely to experiment and lcam with a broader range of
digital hardwarc and software. But these uscs, available to only a few within the student body, do

not match the wholesalc transformation of schools hoped for by governments and coiporations.

Despite considerable rescarch cfforts into transformative uscs of technologics for teaching and
lcarning (for examplc the 10-year Apple Classrooms of Tomorrow project), which indicate some
positive outcomes within the context of well-resourced and well-supported rescarch programs,
there is little evidence yet of a comprehensive incorporation into the institutionalised education
systems characteristic of Australia and the US. It is now almost 20 ycars, for instance, since
multimedia tools were available in schools in both countrics, yet few schools and teachers, as

shown by nationwide studics in both countrics, usc these technologies on any regular basis.




1.2 The contested nature of the value of computer use in school .

Alongside the public rhetoric of governments and busincsscs. and the billions of dollars pourcd by
them into the provision of ncw technologies in educational scttings, there is considerable ongoing
debate about their valuc: dcbatc about the role computers should play in cducation gencrally.
cspecially in the carly years, and whether or not their usc contributes to improved student lcarning.
This debatc occurs not only within cducation and rescarch communitics, but frequently in the
public arcna as well, particularly in the United States. Proponents and antagonists whether they are
academics, school cducators and administrators, commcntators or authors, often gain widc media
coverage. In 1997, for example. Ted Oppenhceimer, then Asscciatc Editor of Newsweek Interactive,
received extensive coverage for his strong critique in The Atlantic Monthly of computcr-bascd
learning in schools. He referred to the large numbers of studics which show cquivocal findings
about the value of cducational technology, and criticised the diversion of government funding away

from music, art and physical educatios programs and ficld trips (Oppenheimer, 1997).

Similarly, Clifford Stoll. a long time critic of the alicged socictal bencfits of technology (Stoll.
1995: 1999) but formerly a proponcnt and cnthusiast, turns his attention specifically to schools. His
1999 book High Tech Heretic: Why Computers Don't Belong in the Classroom and Other
Reflections by a Computer Conirarian cncourages cducation policy makers to rethink the rush to
embed technology in schoois. Stoll rejects the idea that students need to use computers intensively
and at an carly age to become computer litcrate. He argucs that the computer skills nceded by
adults are relatively few and casily lcamed, and hardly require computers in cvery classroom from
kindergarten through 12th grade. Further, time on the computer incvitably means time taken away
from real interaction with teachers and other students and reduces time for children to become
proficicnt in forcign languages and musical instruments, for cxample. Young people raiscd in a
digital culturc nced less time in front of a screen and more hands-on lcaming cxperiences, he

argucs.

For ncarly two decades, Larry Cuban, Professor of Education, Stanford University, has urged
cextreme caution on the rush to make computers pervasive in schools. He argucs his casc on the
basis of historical analysis of classroom usc of new technologics since the radio, all of which werc
also supposed to rcform classroom learning (Cuban, 1986; Cuban, 1999; Cuban, 2001). Cuban
believes that “there is no substantial body of evidence that computers have transformed teaching or

learning’ (quoted in Busincss Weck, September 2000).

William Rukeyser, a founder of Leaming in the Real World a non-profit organisation located in

California, has also becn a persistent critic of the usc of technology in cducation, especially before




sccondary schoo! age. He too argucs that there is little evidence to support the ciiormous amounts
of money cxpended on cducational tcchnology and plcads for decisions about computcr-bascd

instruction to be bascd on "data and analvsis, not faith, fear and hype (Rukeyscr, 1998).

Others critics caution about the introduction of computers into the carly years of schooling. Janc
Healy, whosc book, Failure to Connect: How Computers Affect Our Children's Minds - for Better
and Worse. received considerable publicity in the US and her vicws arc cxposed widely on the
World Wide Web. She argucs that the physical, social and cognitive development of children is
placed at considerable risk with carly and inappropriatc usc of computcr technologics (Healy,
1998). That computers have no place in the cducation of voung children is also the tenet of the
Alliance for Childhood’s 2000 report, Fools” Gold: A C ritical Look at Computers in Childhood.
Their report, availablc in print and on-linc, argucs:

Computers posc scrious health hazards to children. The risks includc repetitive

stress injurics, cyestrain, obesity, social isolation, and, for some, long-tcrm

physical, cmotional. or intcllectual developmental damage.
Concemns about the impact of Internct usc on young people arc also prevalent. The Center for
Media Education in a 1996 report, Web of deception. Threats 1o children from online marketing).
cxpressed grave concerns about the invasion of children’s privacy through solicitation of personal
information and tracking of onlinc computer usc and the cxploitation of vulncrable, young
computer users through new unfair and deceptive forms of advertising. A US survey commissioncd
by Public Agenda (1999) indicated that vulncrability of children to dangcrous strangers and
pornography, and access to information about building bombs arc major community concerns.
Internct pornography and on-linc sexual solicitation of children arc major concerns, noi only for

parents but also for cducators and school administrators.

Vocal proponents fer the place and importance of technology in schools abound as well. These
include authors and commentators, Don Tapscott and Douglas Rushkoff, and academics, Decker
Walker (like Cuban, a Profcssor of Education at Stanford) and Roy Pca, Dircctor, Center for
Technology in Leaming, at the prestigious SRI Internaticnal. They argue that we have no choice
but to adopt the current technological culture in schools, that it can and should be used in the
pursuit of improved student learning. Not only arc young pcoplc comfortabic and familiar with all
forms of media and communication technology - it is their means of cxpression - but modern
working lifc and leisure will increasingly be structured around technology. Don Tapscott (1999, p.8)
in Fducating the Net (Generation, pronounces:

Everybody relax. The kids are all right. They arc lcarning, developing, and thriving
in the digital world. They nced better tools, better access. more services and morc
frecdom to explore, not the opposite. Rather than hostility and mistrust on the part




of adults, we need a change in thinking and in behavicur on the part of parents,
cducators, lawmakers. and busincss Icadcrs alike.
And. Douglas Ruskoff, author and world-wide syndicated columnist on computcr-rclzitcd issucs,
argucs:
Traditional cducationa' prioritics based on lincar thought (written text, planning
ahcad, writing or rcading music. causc and cffect rcasoning) arc giving way to
holistic flow of living in thc moment.

He belicves that ‘screenagers” arc not “bound by old-fashioned idcas of order but thrive in the statc

of chaos found on the Intcrnet’(Rushkoff, 1996).

In predicting futurc scenarios, Decker Waiker belicves that Americans will expect cducated people
in the next generation to: usc scveral symbol systems (visual, graphic, charts, tables, cquations,
computer languages. sound): apply knowledge in life: think strategically: manage informattori.
lean, think, and crcatc as part of a tecam (Walker, 1999). Pca, Dircctor of SRI's Center for
Technology in Learning, is of a similar view. In a public debate with Larry Cuban. Pca was
adamant that ncw technologics arc ‘essential to cducation for the futurc ... that it's the
responsibility of cducators and allicd disciplincs to find designs for their cffective usc or fall

drastically out of step with socicty” (Pca, 1998).

A common thread among the proponents scems to be that we do a disscrvice to the voung if
schools ignore the technologies with which they arc so familiar, and do not assist them to take
advantage of the power and possibilitics new technologics have to offer lcarning. It is essential
voung people be taught to locate, retricve, analysc and cvaluate information in digital form, as
technical and information literacy arc cssential skills for the 21st century, arguc the proponents for
new technologics in schools. From this perspective, the question should not be: ‘Does the use of
cducational technologics improve student learning. but rather: "How can the technologics best be
used to support leaming?” Walker (1996, p.102) argucs that ‘success in computers in cducation will

comc only as a result of the intclligent. artful orchestration of many details in the classroom’.

1.3 The educator’s dilemma

It is in this milicu of hotly contested, often very public debate, and mounting government and
socictal demands for technologically litcratc students that teachers, many with little technical
training and profcssional cxpertisc in understanding or exploiting the possibilitics of computer-
supported Icarning, are expected to deliver technology-infused curriculum. Teachers, however,
especially in post-clementary schools, gencerally are in no doubt about their rcasons for limiting

classroom usc of computers. Lack of appropriate resources, skills, time, support and training, and

unfavourable school organisational arrangements head their concerns. And their reasons often




replicate those given for failures in fully intcgrating carlicr forms of promising technologics (radio,

film, TV) into pedagogical practice (Cuban, 1986).

Teachers are also faced with equivocal findings from the voluminous rescarch literaturc ’about the
value of technology for lcarning. This situation is madc even morc difficult for tcachers when
Australian and US Government reporis and nation-widc surveys® regularly and repcatedly indicate
th> the transformative hopes for school usc of technology have not yet been achicved and that a
major reason for this is inadequatc tcacher preparation and training. A recent Australian report
(Raising the Standards: A proposal for the development of an information and comizunication (1CT)
competency framework for teachers) secking to cstablish ICT standards for tcachers with a view to
competency improvement states:

The need to better exploit the tcaching and lcamning potential of ICT 1s widely

accepted and supported. However, 10 date, this potcntial has not been rcalised in

any significant way. particularly the potential to transform how, what, where and

why students lcarn what they do.
Provision of hardwarc, softwarc and Internct connectivity to schools, without cquivalent
investment in teacher professional development, is increasingly rccognised as the major barricr to
successful use of new technologics to support student lcaming. Howcver, current cducational
research has vet to cstablish clear guidclines for the classroom professionals in opcrating in this
new, cver-changing milicu, or to provide in-depth understanding of the conditions in which

successful use of technologics for learning is likely to occur.

Nonctheless, despite considerable challenges, a small proportion of non-spccialist IT teachers do
move bevond Internet scarching and word processiiyg in their instructional design and atiempt to
integrate morc complex tcchnologics, such as multimedia, into learning tasks for their students.
Thesc tcachers usually are of the view that their students nat only live in a world infused with
technologics that absorb ard cngage them, but that capable use of technology is also important for
their charges’ futurc working lives. They hope to cxploit young pcopic’s attraction to digital
multimedia tools for classroom lcarning purposcs. This study investigates such teachers at the
grades 7 and 8 levels in Australia and the US. On opposite sides of the world, these tcachers face
similar government and community demands and cxpectations, and usc similar tools with their

students.

These reports and surveys will be discussed in detail in Chapter 3.
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1.4 Choosing a constructivist paradigm

Adaptation of the affordances of computers to long-cstablished, successful curriculum practices 1s
another challenge for teachers and rescarch alike. In sccking to cstablish cffective pedagogical
practice for tcaching and Icarning with the new technologics, cducators have tended. in the main, to
draw upon constructivist lcamning theories. The work of the cognitive constructivist theorists,
represented by John Dewcy, Jcan Piagcet, and of the socially-oricnted constructivists led by Lev
Vygotsky among others, has had considerable influcnce on current pedagogical practiccs. Drawing
on constructivist paradigms about the naturc of how Icaming occurs. frameworks and models for
tcaching and lcaming designed to guide the work of teachers in technology-mediated classrooms,
have also been developed during the last three decades. Teachers have a bewildering array of idcas
and approaches from which to choosc when developing student-centred instructional tasks: inquiry-
based lcarning: project-based lcamning; co-opcrative learning; multiple intclligences and the
different learning styles of students: The “Dimensions of Lcarning” model (Marzano & Pickering,
1997); the Australian “Program for Enhancing Effcctive Leaming (Mitchell, Mitchell, & Loughran,
2001) represent just a few of the published frameworks and models. Some of the proponents of
these constructivist teaching frameworks have begun more recently to incorporatc ideas on how to

adapt the usc of new technologies to their particular modcl or approach. }

It is no casy task for the classroom teacher to mine cducational theory and current practice in a
quest to understand how to crcate a student-centred learning environment in which focused inquiry,
critical thinking;. collaboration and authentic tasks and assessment, arc corc tencts; onc in which
new information and communication technologics arc integral, hoping to produce students well
prepared for the digital future. Even where a clear philosophy of teaching and Icaming guidcs the
work of a teacher, or group of tcachers in a school, translating this to cnvironments where new
technologics have a significant placc is proving difficult for a large proportion of tcachers. Use of
the range of new technologics for regular, as opposed to specialist Information Technology subjects,
is not yet widespread. Intemet scarching and word processing arc thc main schoel uscs of
technology - hardly the transformative uscs sought by the enthusiastic supporters of technslogy
referred to above. Nor do these uses concur with the rhetoric of government and business leaders

who are secking global education and cconomic reform through the usc of new technologies.

3 For example, Project-bascd Icarning with Multimedia - an initiative funded by a US Government
Challenge 2000 grant; the book Muliipie Intelligences and Instructional Technology by Walter
McKenzie (2002); the Program for Enhancing Effective Leaming (PEEL) 200! Confercnce in
Meclbournc, Australia had as its focus “applying tcchnology to good Icarning behaviours™.
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1.5 The aims of the study

The aim of the study is to explore how this complex mix of rhetoric, expcctation, and practice plays
out in four schools in two countries, Australia and the USA. In each country, stmilar rhetoric (the
social and cconomic imperatives) frames the educational provision of . cw technologies. In addition,
rationwide surveys in cach country indicate similar pattcrns of technology use in schools as well as
similar patterns of constraints to widespread tcchnology integration. Usc of the more complex
muitimedia technologics, which arc said to hold so much promisc for student )earning, is not
commonplace in regular classrooms in cither country. In the light of these undcrstandings, this
study considers the expericnces and attitudes of teachers and students in grades scven and eight in
two schools in Victoria, Australia, and two in California, USA where sophisticated multimedia

technologies do have a central place in the curriculum.

Adopting a mainly qualitative rescarch methodology. the study provides a closc and extended
investigation of teachers and students in these US and Australian schools. Central questions for the
study includc:
e What are the characteristics of cffective teaching and leamning in multimedia-supported
Icarning cnvironments at the grade scven and cight level?
What social and cultaral contextual factors support and constrain tcachers in achicving
successful outcomes when using these technologics?
¢  What can be lcarned from a cross-national comparison of practice in schools in which

teachers undertake to usc these technologics in their curricula?

The focus of the study is the complex interplay between cducational technologies and instructioral

design, and school culture and practices in a cross-national context.

The study also considers:
e national, statc and systemic frameworks within which these schools funsction in the US aad
Australia
organisational structurcs and provision of educationai teehnologies at the school level

policics and cxpectations of staff about technology usc

provision of technology, technicai and curriculum support, asd professional development

for teachers
the nature of the learning tasks integrating multimedia

staff and student cxperiences and attitudes to teaching and leamning with multimedia

technologics
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The middle years of schooling were chosen as the focus for two reasons. Firstly, considerable
research on the use of educational technology has alrcady been reported from clementary schools.
In elementary schools, the combination of timectable and curriculum structures arc usually far more
flexible, and staffing and physical organisation of the school scem fo cnablc technology take-up
more casily and successfully than in middie or high schools. This study will consider the extent to
which school organisation and curriculum demands in these middle schools do affect technology
intcgration. Sccondly, thc middle years of schooling arc recognised in both countrics as
problematic for some students, often reflected in low acadcmic achicvement and disengagement
with schooling. If, as proponents arguc, young people are ‘thriving” in the new digital environment,
this study will also consider whether this view is affirmed by the expericnces of the middle years

students in these schools who use digital tools cxtensively for learning.

The potential significance of the project lics in the ongoing nced to understand conditions likely to
contribute to effcctive use of educational technologies in schools. given the vast resources currently
cxpended on them. Greater understanding of cffective pedagogical practice. and how to foster and
support good practice in schools which izs¢ these technologics is nccessary so thai available student
lcaming time, as well as the investment is not wasted. Since 1996, the Centre for Rescarch in
Instruction (CERY), an arm of the QECD, has been developing policics and strategics to meet the
needs of member cousitrics for increased understanding of the role of ICTs in cducation globally. In
describing the CERI project Information and Communications Technology and the Quality of
Lcaming, launched in Junc 1999, Jarl Bengtsson, Hcad of CERI. stated:

There arc now strong demands world-wide for informed answers to a wide range
of questions about the impact of ICT on tcaching and learning. As countrics invest
heavily in this direction, the main cvaluation qucstions arc less "is it worth it?"
(since ihe technologics have become permancnt aspects of school lifc in many
places), and morc "how can ICTs be used most cffectively? ... therc is an acutc
demand for a well developed international knowledge basc in this ficld (Bengtsson,
1999).

The present study, undertaken in two countrics, aims to contribute to this knowledge basc.

1.6 Terminology

New technologies

Given the plethora of new and cver changing technologics available in cducational scttings, and
that collective terms for technology differ in cach country, it is necessary to clarify the terminology
adopted for this disscrtation. Terms such as ‘computers’ and ‘information technology™ (IT) are no
longer considered sufficient in themsclves to convey the sheer diversity of digital technology
currently found in schools: computer hardware and peripherals, software applications, multimedia

tools, telecommunications technologies and digital projection facilitics. Several collective terms for
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new technologics are currently in use to describe essentially the same phenomena. In the US,
‘educational technologics’ is by far thc most common gencric term found in rcports, policics and
rescarch and used by education, rescarch and busincss communitics alike. Walker (1999) states that
the term ‘cducational technologies™ has come to refer to computcr-based lecarning, the use of
interactive videodiscs and CD-ROMs, and to lcaming environments cstablished with computer and
communication technologics such as the Internct and the World Wide Web. Or. as Roy Peca
cxplains, ‘education technologies™ is a phrasc commonly uscd to refer to whatever the most

advanced technologics available arc for teaching and lcaming in a particular cra (Pca,1998).

‘Information and Communication Tcchnologics® (ICTs), reflecting the convergence of the new
technologics. is another term uscd widely, cspecially in Britain and incrcasingly in Australia, wherce
there is a growing consensus in favour of this term. ‘Leaming Technologies® (LT) has been a term
popular in some statcs of Australia, cspecially by the Education Dcpartment of Victoria in rclevant
publications. However, this term is not applicd generally outside of the cducation community. At
the national level in Australia, ICTs is now the most favoured term®. Recently, reflecting the need
for a morc comprehensive description, the professional tcacher association in the statc of Victoria
formerly known as the Computing in Education Group in Victoria changed its namc to “ICT in

Education. Victoria'.

For my purposes, 1 have chosen to usc the collective terms “new technologics’, “cducational
technologics” and *ICTs" interchangcably to incorporatc and reflect the different patterns of use in
Australia and the US, and to provide varicty of cxpression. In doing so, I refer to the distinction
made by Cuban (2001) between “old™ and ‘new’ technologics found tn schools. Old technologics
are ‘textbooks, blackboards, overhead projectors, television and video casscttes” (Cuban, 2001
p.12). ‘New technologics’. “cducational technologics™ and ‘ICTs" will be used here to encompass:

o computcrs (desk top and portablec machines)

e software applications

e peripherals (file storage disks, printers, scanners)

e connectivity to the Internet and the World Wide Web

e tools for multimedia input (digital and still cameras, and audio in-put devices)

o digital projcction

e multimedia data storage CD-ROMs/DVDs
The term “multimedia technologics® is a variation of ‘new technologics” and will be uscd

extensively here as well. Multimedia technologies arc the hardware tools and software which allow

““ICTs’ is used throughout the 2002 report: The Enabling Pillars. Learning Technology Community
Partnership. A Report on Australian Policies for Information and Communication Technologies in Education
and Training.
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for construction and presentation of information using text. still and moving graphics, sound,

animation, intcractivity and hyperlinking (within a document and to the World Widec Web).

Levels of schooling
To assist the reader, 1 usc the generic term “grade’ when referring to levels of schooling in cach
country. In Australia levels of schooling arc normally labelled by year (eg. year 7) and in the US by

grade (c.g. grade 8).

1.7 Research in a digital environment

A former tcacher and school administrator, 1 used the opportunity provided by my doctoral
candidature to acquirc and develop a range of ICT skills similar to thosc of the tcachers and
students I was studying, including multimedia prescntation and webpage construction skills. As the
study progressed. it also became a personal cxploration of the ways it is possible to rescarch and
lcarn through the use of new tcchnologics simultancously in diffcrent countrics i.c. through
extensive use of the World Wide Web. email, on-linc data gathering tools, on-linc collaborative
lcarning forums and professional development delivery programs. In addition. 1 sought out,
cvaluated, sclected, and lcarned to use. NVIVO a qualitative data analysis softwarc package —
(NVIVO, 1999).- to assist in management and analysis of the considerable volume of data obtained
in cach of the countrics. Thus, through immersion in a digital environment (while experiencing
intensc frustration with, and awe, at the affordances of the tools - ofien simultancousiy), not only
was my own lcaming and rescarch assisted, a heightened understanding and appreciation of the

challenges teachers face when they use new technologies in classrooms was also possible.

1.8 The organisation of the study

The dissertation is organiscd in the following way: Chapters 2-3 provide an overview of the
theoretical position and rescarch litcrature relevant to the ideas and issucs cxplored in the study.
Chapter 2 focuscs on lcaming thcorics and approaches to pedagogy when technology is
incorporated into the Iearing process. Chapter 3 cxamincs three strands of rcscarch literature from
both Australia and the US which establish the current context for school usc of technology. The
design and methodology adopted for the study is described in Chapter 4. Chapters 5-9 present a
summary, analysis and interpretation of the findings. National, statc, systemic and local cducational
contexts, within which the two US and two Australian schools operate, and which frame thetr usc
of ICTs, are described in Chapter 5 and 6. Chapters 7 and 8 explore the experiences and attitudes of
teachers and students as they tecach and lecarn with new technologics. Chapter 9 provides a
comparative analysis and interpretation of the intcrrclationship between the school contexts,
pedagogy and student lcarning, presents the conclusions which may be drawn from the study and

offers suggestions for further inquiry.
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Chapter 2

Teaching and learning with computers — the theoretical basis for the study

in secking to understand factors contributing to ecffcctive pedagogical practice in school
cnvirenments where cducational technologics arc uscd in the leaming process, this study draws on
and attempts to link scveral relevant leaming theorics. These theories include those relating to the
process of cognitive development, how cducators can best foster student cognition. the ways in
which learning can occur in social contexts, and the ways in which lcarning is mediated using tools
of the culture. This review also considers litcrature relating to teachers as lcamners and the ways in

which teachers Icarn to teach with technology.

2.1 Behaviourism and constructivism

Dcbate about the nature of leaming and how teackers appropriate theory into classroom practice
has in the past fcw dccades focusscd on the broad distinction between behaviourism and
constructivism. Howard Gardner compares a behaviourist classroom, onc in which the focus is on
the answers desired, bolstered by schedules of reinforcement, with a constructivist one, a place
where students try out idcas and practices for themselves (referred to in Scherer, 1999). In a
behaviourist paradigm, lcaming is transferred from onc who is knowledgcable to onc who is not
through the medium of instruction. By contrast, a constructivist paradigm, vicws lcarning as a
personal, reflective and transformative process, where idcas, expericnces, and points of view are
integrated and something new is created: tcachers™ work is construcd as facilitating an individual’s
ability to construct knowledge (Sandholtz ct al, 1996, p.12). As the teachers in this study gencrally,
although not exclusively, assumc a constructivist stance in their approach to tecaching, a closer

cxamination of the concept is necessary.

Constructivism encompasses a wide range of cognitive and socio-cultural understandings abcut
Icarning, and as Perkins (1999, p.7) points out, the array of constructivist idcologics and practices
can lecave even the most cxperienced and dedicated teacher bewildered. He comments that
advocates have somctimes championed it to the point of overkill and that, *Here and there,
mentioning the C word is almost bad manners’. Prawat (1999) belicves that although there are
varying interpretations of what the term constructivist means, there is wide consensus about two
key features:
(a) learning is a process of active construction, and

(b) that process results in a qualitative change in understanding.
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Opposed to instructional delivery medels, constructivism can be characterised as supporting
students to lcarn by doing. In practice, according to Jonassen {1996a, p.11), constructivism
involves,

the process of how lcamers construct knowledge. How lcamners construct

knowledge depends on what they already know, which depends on the kinds of

cxpericnces they have had, how thev have organiscd thosc expericnces into

knowledge structures, and the belicfs they usc to interpret objects and cvents that

they encounter in the world.
In addition to spawning an ammay of ideas and strategics for classroom practice, the constructivist
paradigm has also provided a framcwork for much recent cducational research and practice into
classroom use of the new cducational technologics. For cducators of this persuasion, traditional
transmission and bchaviourist modcls of instruction arc no longer adequatc and limit the
opportunitics for enhanced student Icaming the new digital milicu might offer. Key proponents
(Mcans, 1994; Duffy & Cunningham, 1996 Dwycr, 1996: Jonassen, 1996a; Tapscott, 1998) arguc
that computers can be viewed as leamning, or constructivist, technologics, as they can assist leamers
to organise and represent what they know., can allow for secing and using text in new ways and
support multi-i»»:21 thinking. Further they claim that computer technologics can promote and
cnhance collaboration, cnable more complex cxploration of multiple perspectives and allow for

more authentic research activitics (Duffy & Cunningham, 1996 p.160).

In the following scctions I outline the broad paramctcrs of these constructivist theorics and indicate

how they influence current approaches to teaching and lcaming in technology mediated classrooms.

2.2 Jchn Dewey’s pioneering ideas on active learning

Constructivist thcory owes much to American philosopher and psychologist John Dewcey. His
pioncering work in the late 19th and carly 20th centurics has been regularly revisited and
reconstructed and still underscores much current pedagogical thinking. In particular, his ideas on
active lcarning have been influcntial and are reflected in many current teaching and lcaming
practices. In Dewcey’'s view, the fundamental difficulty with traditional means of instruction was the
notion of the child as passive receptor of cxternal data. Rather, he argued, the pupil should be
looked on as willful, purposive, curious, and active. He belicved idcas (intellectual and raticnal
processes) result from action, and that cducation is a reconstruction of cxperience. The tcacher
should be considered a facilitator who helps the pupil to achicve his own purposes. The rclationship
between teacher and pupil in Dewey’s view should be reciprocal - they plan together and learn
from each other. Subject matter is completely redefined in terms of these facts, ideas and objects
that arc helpful in fulfilling the pupil’s purposcs. The classroom is a total environment where

physical and social conditions, as well as abstract intellectual material arc essential features
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affecting the Icarning process. Teaching is not “instruction’. Rather, the teacher is a catalytic agent,
who by providing materials, clucs, information, suggestions. and clarifications — creates a setting
conducive to learning. Since there was to be no separation between cducation and life, the means of
instruction is centred on the live, meaningful, relevant and important problems to be grappled with
(Dewey, 1897). For Dewey, the emphasis wzs on process rather than product. Students should be
engaged in long term projects of their own choice, with a teacher in the role of facilitator. The
tcacher’s major function is to kecp studenis on a stable coursc in the process of their own

discoveries (Glassman, 2001).

In the ongoing scarch for better ways to teach and learn, Dewey's advocacy for student-centred
lcarning continues to have appeal for cducators. Nevertheless. his idcas have never been fully
adopted and formaliscd on a large scalc by school systcms. Teaching in the ways Dewey advocated,
is complex work, requiring considerable flexibility. Classrooms designed and built for a teacher
instruction model do not casily allow for students to be simultancously leaming with multiple
rcsources, cngaged in questioning, rescarch and discussion, working on different projects.
Inflexible time organisation in schools, especially secondary schools, and the fact that teachers arc
not nccessarily well prepared and supported for implementing student-centred approaches act as
further disincentives. Furthermore, schools and school systems whose accountability framev.ork is
focuscd on student performance on standardised tests and cxaminations, find it difficult to
accommodate a more fluid curriculum based on individual student needs. Nevertheless. the broad

thrust of Dewey’s idcas holds much currency in the modern classroom.

2.3 Piaget and cognitive constructivist theories

Modcrn constructivist theorics and tecaching practices have also been considerably influenced by
the Swiss psychologist Jean Piaget through his work on child development and cognitive theory in
the carly decades of the 20th century. The concept of cognitive structure is central to his theory.
Cognitive structures, in Piaget’s view, arc patterns of physical or mental action that underlic
specific acts of intcliigence and correspond to stages of child development ~ the sensorimotor, the
pre-operational, the concrete and formal opcrational stages. Cognitive structures change through
the process of adaptation: assimilation and accommodation. Assimilation involves the
interpretation of events in terms of existing cognitive structure, whercas accommodation refers to
changing the cognitive structure to make sensc of the cnvironment (Bybee & Sund, 1982). In
Piagetan theory, leamning is scen to occur when the leamer’s expectations are not net, and they
must resolve the discrepancy between what was expected and what was actually encountered. Thus
the lcamning is in the individual's constructions - ‘individuals litcrally construct iftemselves and
their world by accommodating to cxpericnces’ (Duffy, 1996). Within this framework, it is the

tcacher’s role to facilitate learners’ movement through development stages by provision of relevant
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experiences cnabling active engagement in the lcarning process. Examples of Piaget’s influence
can be scen in classrooms where students experiment with magnets or manipulate Cuiscnaire rods

to master the concept of fractions (Fogarty, 1999).

Jerome Bruner drew extensively on the work of Piaget in formulating his carly view of learning
and curriculum. His constructivist theory encompassed a general framework for instruction based
upon the study of cognition. Central to Bruner’s carly thought (Bruner, 1960) was the importance
of the teaching process in assisting the learner to grasp the structure of a subject. Mastery of the
structure of subject matter is cssential to transfer of learning — particularly principles and attitudes.
The presentation of fundamental ideas is not sufficient, howcver. Knowledge is best acquired
through the learncr’s own cognitive cfforts — through acts of discovery. Morcover. 10 understand
basic concepts, the child needs to be helped progressively from concrete thinking to the more
complex formal stage. Instruction must be concerned with the experiences and contexts that make
the student willing and able to lcam — the teacher must identify rcadiness for learning. Bruner uscd
the term ‘spiral curriculum’ to allow for the introduction and revisiting of important idcas and
concepts to children at different stages of development. To Bruncr, “the “reality” that we impute to
the ‘worlds’ wc inhabit is a constructed onc’ (Bruncr, 1960, p.19). Education must be seen then as
aiding leamers to usc the tools of mecaning-making and reality construction. Practical application of
his theory took the form of a major discovery-lcarning curriculum program: ‘Man: A Course of
Study” (Bruner & Dow, undated). This program was widcly uscd in social studics cunicula in the

1970s and 1980s, and indced by this rescarcher.

Similarly, as with change cfforts in active, constructivist lcarning mentioned earlicr, discovery
lcarning failed to make a large-scale impact and to become widely accepted in the pedagogical
canon. Because the curriculum content of discovery leaming approachcs was not clearly defined, it
was considered to be tarnished with the same critical brush as open, progressive classrooms and
other apparently /aissez-faire pedagogical practices popular i the 1970°s and 80°s. Also, teachers
often adopted inquiry approaches so students would discover given content, and students were not
encouraged to appreciate the inquiry precess as a way of understanding complex issues in a subject
domain. Nevertheless, inquiry or discovery learning is grounded in constructivist theory and has
appeal for educators who explorc ways to more actively cngage their students in challenging

learning processcs.

Piaget’s cognitive theory has also contributed to more recent theorics on metacognition, which in
turn have begun to be adopted by cducators who seck to engage students more actively in their own
lcarning. Piaget considerably influenced John Flavell who originally coined the term

‘metacognition” which he referred to as one’s own knowledge about cognitive processes and
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knowlcdge that can be used to control cognitive processes (Flavell, 1976). In a review of the work
on metacognition, Hacker cxplains metacognition in tcrms of awarcness of onesclf as an actor in
onc’s own environment - an active deliberate storer and retricver of information. Hacker goes on to
say there now scems to be gencral conscnsus that a definition of metacognition should include at
least the following notions: knowledge of one's knowledge, processes, and cognitive and affective
states, and the ability to consciously and deliberatcly monitor and regulatc onc's knowledge,
processes, and cognitive and affective states. Development of individuals® metacognitive abilities 1s
also increasingly recogniscd as contributing to cnhanced leaming (Hacker, 1998). Overt teaching of
metacognitive strategics are now often included in the repertoirc of cducators who adopt a

constructivist tcaching stance.

2.4 Socio-cultural mediation of individual learning

Socially-oriented constructivists take the view that as well as consideration of how the individual
constructs knowlcdge, it is also imperative to understand that knowledge-making occurs in social
and cultural contexts. In contrast to the focus on individual constructions, these theories emphasisc
the socially and culturally situated context of cognition, and its rolc in the lcaming process of an
individual (Duffy & Cunningham 1996, p 175). According to Salomon and Perkins (1998) socially
mediated instruction can be onc-to-onc (tutor, parent, tcacher to learner), one to many (tcacher to a
group), and many-to-on¢ (a pair, trio or other group of collaborative lcamers with the lcamer as a

participant).

In sccking to explain the role and importance of social context for Icaming, the work of Lev
Vygotsky, the Russian cducational philosopher is often uscd. Vygotsky's theory of cognitive
devclopment is based on a student’s ability to learn how to use socially relcvant tools (such as
money, penctls and computers) and culturally bascd signs (such as language, writing and number
systcms) through interactions with other students and adults who socialisc the students isto their
culturc (Doolittle, 1997). According to Vygotsky, central to understanding the social context of
learning is the notion of a ‘zinc of proximal development’. In “Mind and Socicty’, Vygotsky (197§
p.86) dcfined the zone as ‘the distance between the actual development level of a child as
determined by independent problem solving and the level of potential development as determined
through problem-solving undcr adult guidance or in collaboration with more capable peers’.
Doolittle (1997), drawing on Moll (1990), suggests that Vygotsky’s zonc of proximal development
has thrce key implications for teaching: the use of whole, authentic activities (activitics that involve
applying lcarned knowledge and skills in the completion of a rcal-world task within a meaningful
cultural context); the need for social interaction (students intcralisc the knowledge and skills first
experienced during these interactions and cventually usc this knowledge and these skills to guide

and direct their own behaviour); and in the process of individual change (as the student lcamns and
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develops, his or her collaborative interactions with another individual lead to the development of
culturally relevant behaviour). According to Doolittle, the zonc of proximal devclopment provides
a sound thcoretical basis for cooperative teaching and lcarning stratcgics. In their further
devclopment of Vygotsky’s ideas, Duffv and Cunningham state that success in zoues of proximal
development (Zo-ped) requires support for leaming, and that term is referred to as scaffolding or
the affordances of thc environment. ‘Scaffolding includes the support of other individuals, any
artcfacts in the environment that afford support, as well as the cultural context and history the

individuals bring to the Zo-ped’ (Duffy & Cunningham p. 186).

That individua! learning rarely occurs without being embedded in a social centext. has also been
the thrust of Lave and Wenger’s rescarch (Lave, 1988: Lave & Wenger, 1991). Through their work
with apprentice leamers, they highlight the situated, context-dependent nature of leaming or
cognition. They have developed the idca of distributed cognitions on the grounds that activities are
so highly context-bound, and the processcs involved in an activity so varied from one social and
distributed sctting to another, that the distinction between the cognitive toolbox, the context and the
activity, becomes untcnable. Tiey argue that in typical real-life situations, a person engages in the
process of knowing as part of their actual activity in the world, not (just) in the application of pre-
existing knowledge and skills. They also assert that participation in a culture of practice can, in the
first nstance, be observation from the boundary or “legitimate peripheral participation™. As learning
and involvement in the culture increase, the participant moves from the role of observer to fully
functioning agent. Legitimate peripheral participation cnables the icamner to progressively piece
together the cuiture of the group and what it means to be a member: To be able to participatc in a
‘lcgiﬁmatcly peripheral way cntails that ncwcomers have broad access to arcnas of mature practice'
(Lave & Wenger, 1991, p. 110). Helping lcamers to move from legitimate peripheral participation
to centripetal participation in the actions of a lcarning community should be the goal of the learning

situation they argue.

In their theory of situated Iearning Brown and his collcagues (Collins, Brown, & Newman, 1988:
Brown, Collins, & Duguid, 1989) similarly proposc that activity and situations are intcgral to
cognition. They assert that kriowledge is the product of an activity, context, and culture in which it
is shaped and developed. As a result, lcarning should be situated in real-world, “authentic’ tasks
and activitics that would normally involve that knowledge, and leaming requires social interaction
and collaboration. Social lcarning theorists suggest that social contexts give students the
opportunity to successfully carry out more complex skills than they could on their own. Students
Icarn by not only imitating what others do, but through discussion, makc thinking visible
(Roschelle, Pea, Hoadley, Gordin, & Means, 2000). Situated learning, with its emphasis on

authentic lcaming and cognitive apprenticeship, has been successfully adopted in some new
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approaches to education and training for specific types of jobs and professions (Herrington &
Oliver, 1999). In thesc cases, leamers can be readily placed in relevant contexts and given learning
tasks of immediate applicability. This is gencrally not as possible or practical in the average ccnool,

however, given they are often context-bound to an inflexible organisational structurc.

In development of his earlier work, Jerome Bruner expands his view of cognition as an individual
construct. In “The Culturc of Education” (Bruncr, 1996, p.43) argues that “‘cducation is not simply a
technical business of well-managed information processing, nor even simply a matter of applying
“learning theorics™ to the classroom ... It is a complex pursuit, of fitting a culture to the neads of its
members and of fitting its members and their ways of knowing to the needs of the culture’. These
socio-cultural constructivist theorists clearly place the onus of the school in preparing young people

to make a uscful and valuabie contribution to the socicty in which they live.

Although the cognitive and socio-cultural theorics of lcaming gathered under the loose banner of
constructivism, and broadly represented by Dewey and Vygotsky respectively, share an emphasis
on the importance of everyday activities, the implications of cach for classroom practice are quite
different (Glassman, 2001). For Dewey, the process of individual discovery, based on
interest/motivation for the activity to achicve an aim, despitc obstacles and barriers. is fundamental.
In such classrooms, the teacher acts as facilitator. The child must recegnize themself as viable
agent of change for that social organisation. From the Vygotskian perspective, on the other hand.
the teacher builds ideas for the Iearner that will lcad to mastery; guiding the thinking of the child
through the zone of proximal development, for example with demonstrations, questions, and
raising problems related to those in later lifc. In this case, the teacher acts as guide and mentor. For
Vygotsky, the purposc of cducation is to meld children into the larger social structure so they can

become productive members of the community (Glassman, 2001).

2.5 Constructivism and teaching practice

Many current popular approaches to pedagogy: student-centred lcarning, project-based leaming,
inquiry/discovery lecarning, Icarning by doing, co-opcrative and collaborative lcarning, authentic
Icarning and assessment, and popular terms such as “guide on the side’, all can be seen to have their
roots in these constructivist cognitive, metacognitive and socio-cultural theorics of learning. This is
the case both in schools and the tertiary scctor in both Australia and the United States. For example,
Australian rescarchers Herrington and Oliver (1999) who based their research in higher education,
describe critical clements of a leamning cnvironment which embraces these socio-cultural active

learning theories. Thesc elements include:
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authentic context: reflects the way the knowledge will be used in real life, that preserves
the full context of the situation, that invites cxploration and allows for complexity

complex authentic activitics

cexpert performances in which situated learning environments provide access to expert
performances and the modeling of processes before attempted by students: allows for
accumulated narratives and absorption of strategics which employ the social periphery
(fcgitimate periphcral participation)

opportunitics for lcarncrs to investigate multiplec roles and perspectives

support for collaborative construction of knowledge

coaching at critical times and scaffoiding of support where the teacher provides the skills.
strategics and links until the student can manage independently

reflection and articulation to cnablc tacit knowledge to become explicit

intcgrated asscssment within the learning tasks

American authors Martin and Jacqueline Brooks suggest in The Case for Constructivist Classrooms

(Brooks & Brooks, 1993) that classroom teachers who teach in a constructivist way

encourage and accept student autonomy and initiative

use raw data and primary sources, along with manipulative, interactive, aad
physical matcrials

when framing tasks, usc cognitive terminology such as “classifv’, ‘analyse’,
‘predict” and ‘create’

allow student responscs to drive Iessons, shift instructional stratcgics, and alter
content

inquirc about students' understanding of concepts before sharing their own
understandings of those concepts

encourage students to engage in dialogue, both with the tecacher and with one
another

encourage student inquiry by asking thoughtful, open-cnded questions and
encouraging students to ask questions of cach other

scek claboration of students' initial responses

cngage students in expericnces that might cngender contradictions to their

Jnitial hypotheses and then encourage discussion

allow wait time aftcr posing questions
provide time for students to construct relationships and create mctaphors
nurture »wdents' natural curiosity through frequent usc of the learning: cycle

model: discovery, concept introduction, and concept application
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According to Sandholtz and collcagucs, rescarchers with thc Apple Classrooms of Tomorrow
(ACOT) schools, in knowledge construction classrooms teacher-student interactions arc less
didactic and more collabo ative. Students work together. Leamning environments cen feel more like
real workplaces where problems are solved through conversation, inquiry and trial and crror.

Making scnse from facts is a paramount value (Sandholtz, Ringstaff, & Dwyer, 1996).

However, as with the attempts described carlier, teachers, who do move from an instructionist to a
constructivist stance, often face considerable challenges applying the theory. According to
Windschitl, these teachers need to: deal with the complexity of constructivism as a philosophy:
preparc for the subject matter understanding and pedagogical expertise that constructivist
instruction demands; re-cnvision the culture of the classroom; and face political challenges that
arise from implementing constructivist instruction in school scttings (Windschitl, 1997). With a
similar note of caution, Airasian and Walsh (1997) draw aticntion to the difference between the
appealing tenets of constructivism and its practical application in classroom scttings. They caution
tcachers against relying on onc tcaching mcthod alonc, as students constiuct meaning in many
different ways. The task should be to find the right balance between the activities of receiving and
constructing knowledge. These writers also raisc the issuc of the extra time nceded: time to lcarn
how to perform in a constructivist classroom and the time nceded to respond to individual

constructions.

Tom Receves, an advocate for some of the new paradigms of lcamning, also cautions against blind
adherence to theory, emphasising that constructivism docs not mean that telling is always bad: that
situated cognition mecans all lcarning should be in realistic contexts: that social constructivism
mcans that all students should always work in groups. that distributed intclligence means
computers arc required for every task (Recves, 1999). Similarly, Perkins (1999, p.11) argues that
cven teachers who support flexible, active, social and creative lcarning will, if necessary, diverge
from idcological constructivism when solving problems in tcaching and learning. They devise a
form of pragmatic constructivism:

If a particular approach docs not solve the problem, try another — more structured,
less structured, more discovery oriented, less discovery oriented, whatever works.
And when knowledge is not particularly troublesome for the learners . forge:
about active, social, creative lcarners, Teaching by tclling may scrve just finc.

Sandholtz and collcagues (1996, p.14) assert that ‘knowledge instruction and knowledge
construction are not incompatible ... they can be viewed as different complementary positions on a

continuum of possible learing strategics’. Based on their rescarch, they believe the most effective
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teachers arc those who can implement a varicty of approaches for the benefit of their students and

reach a balancc of instruction and construction activitics”.

Although active learning is a common denominator for the pedagogical approachcs examined in
each of the classes in the four schools in the enrrent study, nonc of the approaches could be
described as fitting a pure ideological constructivist model. The degree to which teacher instruction
and the social dimension adopted varicd, the degree of real world authenticity varied, as did the
amount of scaffolding or support to individual cognition as students and staff operate in the so-
called zonc of proximal development. Overall, the tcachers’ practices cxamined here fit more
comfortably with a mere practical, pragmatic approach to teaching. Constructivism represented just

onc set of strategics in the toolkit available to them and which they drew on in their daily work.

2.6 The place of technology in instruction and construction

Piaget’s cognitive theorics had considerable influence on Seymour Papert in his pioneering work
on the use of computers for learning (Papert, 1950; 1993). Papert’s theorics are manifested in Logo,
the programming language he developed for children. Papert and the group of rescarchers who
worked with him at thc Massachusctts Institutc of Technology in the 1980s hoped that
constructivist technologies would cnablc students to be architects of their knowledge (Geldman-
Segall (1998). In Papert’s view (1993 p.168), computers, “should scrve children as instruments to
work with, and to think with, as the means to carry out projects, the source of concepts to think new

idcas’.

The assertion that information and communication technologics, the ubiquitous modern tools, can,
even must, play a vital role in the education of the young, also has a basis in socio-cultural ideas of
leaming. Vygotsky incorporated the term “intellectual tool” into his theorics on learning, and
asserts that humans usc thesc culturally invented intellectual tools to make sense of their
environment (Davis ct al., 1997). Intellectual tools include language, symbols, and theories, for
cxample; but they also can include mechanical tools such as pen and paper. Thexe tools can
empower the user. However, the tool must be leamed and practised and its limits explored. fn their
discussion of Vygotsky’s notion of intellectual tool, Davis and colleagucs assert that information
technology represents an adaptable intellectual tool and can support lcarning at different levels of
abstraction (p.16-17). Jonasscn (1996a p.3) similarly belicves that ‘students cannsi work
cffectively at thinking without access to a set of intellectual tools to help them assemble and
construct knowledgc The computer applications that students arc required to use then, he argues,

should be Sn,lectcd on their ability to make students think in meaningful ways and to enable then to

represent what they know.
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Grounded in part on Vygotsky's work, Saloman ard colleagucs {(1993) have further developed the
notion that human cognitions arc both culturally situated and distributed, which in tumn has
implications for lcarning. They postulatc that cognition is distributed among individuals, that
knowledge is sociallv constructed through collaborative cfforts to achicve shared objectives and
that information is processed between individuals and the tools and artefacts provided by the
culture. Given an acceptan:e that koowledge is socially constructed and distributed, these
rescarchers explore how technology might be used to extend and enhance lcarning. According to
Salomon (1993, p. xiv), ‘It becomes cbscrvable, if not patently evident. that the collaboration of
individuals and computers is often characteriscd by supcrior performance that cannot casily be
accounted for by individual's cognitions alone’. Pea (1993, p.81) further argues that because
human cognition aspires to cfficiency in distributing intelligence — across individuals, environment,
external symbolic representations, tools and artefacts - a principal aim of cducation ought to be that
of teaching for the design of distrnibuted intelligence:

We should rcorient the cducational emphasis from individual, tool-frce cognition

to facilitating individuals’ responsive and novel uses of resources for creative and

intclligent activity alone and in collaboration.
From this perspective, new technologics should not be just used as intclligent tutors or to deliver
packaged software solutions. Rather, computer-mediated instruction should assist the change from
instructionist to corstructivist lcarning institutions. Salomon and Perkins statc that, whercas
computers in schools were originally for drill and practice, they now carry with them a whole
cducational philosophy of knowledge construction, symbol manipulation, design, exploration and
discovery. Today they arc scen as promoting restructuring of classroom learning cnvironments,
changes in teachers' ways of functioning, redefinition of curricula and new ways of assessment
(Salomon & Pcrkins, 1998).

Strommen and Lincoln (1992) similarly believe that constructivist notions of inquiry and group
collaboration “:ffer a sound theoretical basis for lcarning with technology. Although tutorial and
drill and practice computer applications arc dirccted at individual leaming, other findings show that
social and collaborative lcaming arc facilitated through communications and networked
technologies. Roschciic et al (2000, p.80) assert that technology ‘can cnhance the degree to which
ciassrooms are socially active and prodactive, and can expand students’ understanding of the

subject”.

That design and unsc of techino'ogics for leaming should reflect theoretical understanding is also

Vencema and Gardner’s (1996) asscrtion. They state that if the mind is neither singular nor

revealed in a single language of representation, technologivs, which include a varicty of media,

may well be able to help more students form rich representations of an event and cultivate deeper
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understandings. However, multimedia authoring has to have the explicit goal of greater access for

more students, and include ways to assess what and how they students have lcamed.

If therc is validity in the notion of socially and culturally situated cognition, cducators cannot
ignore the rapidly changing culture which the current gencration of young pcople experience in the
US and Australia. Don Tapscott (1998) has labelled this generation the ‘net gencration”, so called
not only because of the easc with which they use computers, but more importantly becausc of their
adoption of the interactive communicative possibilitics made possible by the new technologics.
Adolescents increasingly use computers for cmail. on-linc chat groups, posting thoughts and
feelings on bullctin boards and inviting comment, support and advice, sharing intcrests, creating
personal web pages which cxpress their individuality, building fricndships, exchanging homework,
sccking information, downloading and sharing music files, playing games ctc. Morcover, this
interactivity is just as likely to be global as local. As author Jon Katz itcrates “Technology is youth
culture ... these kids arc building a revolution ... technology is part of their ideology, their
language, cverything they do” (quoted in Tell, 1999/2000 p.11). From this perspective, instances of
school education which continues to rely solely on tramsmission modes of instruction, using
traditional, old tcchnology, tools of education and ignoring the new tools and cultural experiences

of thetr students may become incffectual.

A morc sceptical, perhaps realistic, view of this technical determinism in relation to school sc of
the new technologies is offered by Bromley and Apple (1998). They arguc that assumptions about
the usc and valuec of technology in cducation need to be cxamined more closely. By over-
emphasising the “tool’ metaphor, the technology may come to be seen as a neutral tool whosc

impact depends wholly on the intent of its user. A more adequate analysis is called for:

We need to look at the sitc where a technology artifact is put to use. We need to
consider who is using it and why, what goal thosc pcople have and how they're
likely to utilize the technology in pursuit of their goals ... we need to examine
what the technology carrics with it into any context. We must ask what
predispositions constrain how it may be used ... we need to remain attentive to the
way technologics refect and affect the surrounding social conditions (Bromley,
1998 p.4-3).

In calling for an cducational theory of technology, de Castell, Bryson, & Jenson (2002) similarly
statc that it is important that we come to understand how cducation might usc these new tools, by
asking what, educationally, they might offer rather than taking their use for granted. They arguc

that an educational theory of technology:
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would investigate technology from the standpoint of educational values and
purposes, and with reference to what can be discerned from a studyv of “cducational
technology” as a socially-situated artifact. Such a thcory of technology would offer
matenial grounding to a rcthinking of educational cpistemology. Accordingly, an
cducational theory of technology would scck to articulate particular machine
capabilitics with specific cpistemic purposes. In order to learn from our tools, we
have also to take seriously the study of them, in the multiple and variable contexts
of their intcnded and actual use

In the light of the theoretical discussion above, this study of US and Australian sraools will explore
both the technologies with which teachers and students teach and learn, and the social contexts in
which the teaching and leaming occurs. The final section of this litcrature review tums to the
situated contexts in which teachers operate and cxamines the theorctical underpinnings and

research relating to teachers as leamers in organisational contexts.

2.7 Teachers as learners

Although constructivist thcory and its offshoots have been the dominant paradigm for recent
cducation rescarch, most tcachers would have received their formal pre-service education without
the benefit of much of the new pedagogical thinking.’ Based on relatively recent rescarch, school
cducators arc urged to cstablish student-centred lcarning cnvironments in which inquiry, critical
thinking,. collaboration and authentic tasks and assessment arc core tencts. In addition, teachers are
also exhorted to intcgrate new information and communication technologics into their classroom
practice, thereby producing students well prepared for the digital future. Teachers arc expected to
accommodatc change to their long-cstablished, and often personally satisfying, tcaching
frameworks, often without the benefit of formal training or adcquate support. In environments
where considerable change is expected in teachers’ pedagogical practice how do teachers leamn and
successfully adapt their practice, and what contextual featurcs in their organisation facilitates that

lcarning?

In their exploration of research which describes successful work in practices like teaching, Brown
and colleagucs (Brown, Greeno, Lambert, Mchan, & Resnick, 1999 p.74) report that findings
cmphasise flexible, intelligent improvisation. Improvisational work requires integration of skills
and knowledge in action and that ‘the fundamental characteristic of action and thought in complex
practices is that they are not isol2ted from one another ... practice involves knowledge in action ...
Successful work integratcs both planning for learning and negotiating lcarning in the performance
of the work’. They argue that teaching in complex situations requires constant on-the-spot analysis

and learning in context. The strategic knowledge — the knowing in action ~ must be grounded in the

> The median age of Australian teachers in 1999 was 42 (Dempster, 2001); in the US in 1996 it was 44. (NCES, 1998).
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practice of teaching and should be considered to be a system of aciions performed intentionally and

coherently.

‘Learning in context’ differs from the way in-scrvice, on-going professional development of
tecachers has generally been supported. Exploration of a new teaching idea or learning of a new skill
through attendance at an annual conference, onc-off workshop or short scssions ts common, and
usually takes place outside of the school. Whereas aspects of social lcarning thcory may be starting
to have some impact in classrooms, this is not nccessarily being transferred to provision and

support for teacher lcaming,.

Wenger's (1998) notion of ‘communitics of practice” offers a useful framework for understanding
the ways in which teachers can lcarn and develop their professional practice in their school
contexts. In developing his work with Jean Lave, mentioned carlier. Wenger's basic assumption is
that cngagement in social practice is the fundamental process by which we lcam. He argues that all
people belong to a range of communitics of practice that arc integral to our evervday lives. In
organisations such as schools, thcsc communitics arc the social fabric of the learning of
organmisations. In a community of practice members develop among themsclves their own
understanding of what their practice is about. The sharcd learning and interest of its members are
what keep it together. Through a process of reification, practitioners negotiatc and produce
concrete representations of their practice, for exampie tools, documents, symbols. A community of
practice has an identity as a community, which shapes the identitics of its members. A community
of practice cxists becausc it produces a shared practice as members engage in a collective process

of leamning.

The centrality of discourse to knowledge creation is also recognised as a major component of
lcarning (Harr & Gillett, 1994). The authors statc that knowledge creation occurs in the varicty of
discoursc forms, ranging from hallway conversations and brown-bag lunches to peer-reviewed
archival journals that make up the fabric of communication within every discipline. In her study of
instructionally effective schools, Little (1982) found that in most successful schools, teachers arc
more likely to discuss tcaching and learning with onc another, to critique cach other's work, to
collaborate on the preparation of materials, and to jointly design lessons. Little concluded that the
norms of collegiality and cxperimentation were esscntial ingredients of the work culture of an
cffective school. Further, for teachers of a collaborative, rather than a privatc oricntation to
teaching, teaching is viewed as a process of continual, reflective inquiry and exchange of ideas
with other professionals which leads to the development of a shared technical language and a
shared knowledge basc (Little, 1993).
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The value of participation and ncgotiation for shared meaning within a practitioner culture is
further highlighted by Darling-Hammond's (1998) work. She identifics the following features of
professional development strategics that improve teaching. Such teacher lcamning is:
o cxpericntial — it cngages teachers in concrete tasks of tcaching, asscssment, and

observation that illuminate the process of lcaming and development

grounded in participants' qucstions, inquiry, and cxpcrimentation as well as profession-

wide rescarch

collaborative, involving a sharing of knowledge among cducators

connected to and derived from tcachers' werk with their students, as well as to

cxaminations of subject matter and tcaching methods

sustaincd and intensive, supported by modelling, coaching and problem-solving around

specific problems of practice.

2.8 Learning to teach with technology

Understanding the ways in which tcachers lcam to usc digital tools, and morc specifically, how to
usc them in appropriate ways to support curricular goals, is nccessary. Given the discussion in the
previous scction about principles identificd fo: cffective teacher learning, it would be expected that
the ways teachers fcam to teach with technology should follow a similar dircction. Moursund (1992)
contends, nevertheless, that current educational systems have donc a miscrable job cmpowering
teachers to appropriately and cffectively use computer-related technology in the classroom.
Training of tcachers has tended to focus on skill training, lcarning softwarc. out of context from

teachers’ daily work.

McKenzie (2001), cchoing thc rescarch on social lcarning, says ‘informal support systems,
partnerships, tcams, and collaborative structures might be the most cffcctive ciements in a broad-
based change cffort when teachers learn to integrate technology”. Other critical clements identificd

to promote successful teacher leaming with technology include tcachers being able to scc a direct

link between the technology and the curriculum for which they arc responsible (Byrom, 1998).

Further, teachers need access to follow-up discussion and collegial activitics, as required of
professionals in other ficlds (Lockwood, 1999, cited in Rodriguez (2000); teachers also nced time
to discuss technology usc with other tcachers. whether face to face, through ¢-mail, or by

vidcoconferencing (David, 1996; Yocam, 1996).

In conclusion, the theoretical perspectives on lcarning, and leaming with technology presented here
help to frame the context for the present study — the cxamination of the ways teachers and students

teach and lcam with multimedia technologics in schools in the US and Australia. Given the
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underlying premise that the process of lcarning with technology is highly context bound. in thc
following chapters 1 explorc aspects of the fitcrature which help to further contextualisc the school

use of educational technologics in Australia and the United States.
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Chapter 3

Reviewing the Literature

This chapter presents an overview of the recent literature on school use of digital technologics in
the United Statcs and Australia, pedagogical practices tcachers adopt to support and cnhance
student learning with these technologics and the growing conscnsus on conditions necessary for
successful outcomes. Links to rclevant theorics addressed in Chapter 2, and to thc questions
explored in this study arc made throughout. Although an cssentially qualitative methodology
underpins this project, findings from surveys, reports, mecta-analvtic studics and from long term.
well-funded projects cstablish broad contexis and a rcflective lens through which to cxamine

pedagogical practices, and conditions likely to promotc suscess in cach of the four schools.

The review begins with comments on the complex nature of doing rescarch in changing times, then
o providcs a bricf historical overview of the use of cducational tcchnology in schoels
o outlincs key issues of current concern about school usc of new technologics
e summariscs large-scalc survey rescarch in the US and Australia on school usc of
educational technologics
o presents findings from studics on the cffectivencss of technology use for student lcarning
o cxplores the diffcrent ways in which digital tools arc uscd to support teaching and lcarning

e makes links to this study.

3.1 Mining the research in changing times

The ways in which cducational research is accessed and disscminated has altered in recent years
with the dramatic changes brought by the information and communications revolution. Researchers
and cducators sccking guidance from the published litcrature relating to the school use of
cducational technologies to support student learning fece a most daunting task. Previously, the vast
canon of work, from ncarly three decades of rescarch was published in morc or less similar
scholarly journals and books in print. Access to it proceeded in a generally orderly and predictable
manner, albeit with a significant time lag between rescarch, writing, peer review and publication.
The ability now to access anywhere, anytime, statistics, rescarch studics, reports, commentary and
debate, via the Internet, in databases, on the World Wide Web, on synchronous and a-synchronous
discussion forums and cmail communications compounds the lcgitimate sources for discovery and
cxamination. Scarching, accessing, sifting, sorting, intcrpreting, analysing and cvaluating the
abundance of material available in digital form makes the rescarch task a quantitatively and

qualitatively different pursuit than in the past.
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A mucki broader range and volume of rcadily accessible information about cducational technologics
is availablc in the public domain than cver before. Accessing the sheer number of multi-faceted
Internct websites devoted to this topic alonc can prove a particular challenge. For cxample, the
websites of federal, state, local departments of cducation, faculties of cducation in universitics,
research institutions, schools, corporations, non-profit foundations, proponents and opponents of
school usc of technolegy, oftcn support a bewildering array of possibly uscful data. Full rcports or
digests ¢ € research findings can be found alongside informaticn, commentary, advice, ideas, reports,
related web links and cven advertising under the onc banncr, further complicating the task not only
for the researcher, but also for the policy maker, educator, parent and journalist - anyonc with cven

a modicum of intcrest in this ficld of inquiry.

Rescarchers have wider choices in which to publish. Long established and respected print journals,
arc now joined by the new, designed to mect the rapidly changing nccds and demands of the
growing global research community and the many stakeholders interested in the ficld. Some of the
long-cstablished print journals arc now also availablc on-linc® and new on-linc journals, sometimes
with no subscription ratcs, have 2iso been cstablished in recent years (Technos, Techknowlogia,
First Monday). Such publications can disscminatc results of rescarch in a timclicr manner than
reliance on print and post could cver do. Digests of the latest rescarch and reactions and

commentary can be dclivered regularly, daily if you so choose, by cmail.

The diverse choices, formats, and sheer volume demand not only fortitude, but also constant and
increased vigilance around the issucs of accuracy, bias, validity, and rcliability on the part of the
reader. The thrill of the ncw, the case of accessibility and speed of disscmination via the internet,
must not overtake the fundamental requirement for continuous critical cvaluation. Accurate citation
and retricval of on-line publications can be problematic becausc of their possible temporary
existence. Web sites and their contents can casily be modificd, moved or removed, making rigorous
examination of research distributed in these new formats difficult. Thus the nature of the rescarch
and access to it has changed considerably in recent years. Issucs of sclection, quality, bias, and
vested interest nonctheless become even mese important, albeit more complex. These issucs of
coursc arc not only problematic for the researcrcr, but arc also a concern for the educator and who
sceks guidance from rescarch, or the teacher who requires students to usc the online tools fo:

Icarning. All facc similar challenges the moment the Internct and email arc switched on.

® AERA maintains a list of all e-journals in education at fllectronic Journals in the Field of Education. It links to more
than 125 scholarly, peer-reviewed, full text journals from around the world, available at no cost.
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311 US dumination of on-line research and literature en educational technology

Not only is published work on the usc of instructional technologics availablc in greater quantity, in
a more diverse range of forms and morc readily accessible because of new technologies, the bulk of
this on-linc material is Amcrican in origin. This situation may reflect the carly. and now pervasive.
take-up of ICTs in the US. It may reflect fundamental US principles of frecedom of information and
open-source access to intcllectual property. Also, the level of rescarch funding is proportionately
far higher in the US compared to Australia, and the sources of funds for rescarch are also more
diversc. Adding to the more traditional ways of production and dissemination of knowledge, in the
United States. large not-for-profit cducation foundations arc increasingly becoming generators,
funders and disscminators of large-scale rescarch. An example is the Milken Family Foundation.
One aspect of their charter has been to support the use of new technologics in schools. Through an
extensive network of partnerships, the foundation supports a large number of rescarch projects and
surveys, the findings of which are disscminated in print and on-line through the Milken Exchange
on Education Technology and through its partnership with the respected journal fducation Week'.
A comprehensive website supports the work of the foundation, so its reach and possible influcnce,
is global. Similarly, the George Lucas Education Foundation, another not-for-profit organisation,
makes availablc considerable funds to rescarch, and documcnts and disseminates best practice in
the usc of cducational technologics in US schools through published print and audio-visual
materials and through its website. The Internet allows immediate global access to these types of
sources — unprecedented cven five years carlicr. The rescarcher docs not necessarily even have to
scck out the new material — digests of the latest material can be pushed to the desktop for

immediatc access.

Major multi-national technology companics such as Apple, Compaq, Hewlett-Packard, Microsoft,
IBM. and Packard Bell all maintain large cducation websites in addition to their business sites.
These cducation sitcs serve not only to promote globally the latest company hardware and software
products dirccted at education, but also to actively disseminatc rescarch findings and storics about

technological usc in schools (particularly usc of that company’s products and scrvices).

Thus the rescarcher has a new range of issucs to consider. Should large-scale rescarch and digests
gencrated and supported and widcly dissecminated via multiple web links by multi-national vested
intcrests be ignored? Is rescarch from these sources by default Iess valid than unfunded, small-scale
rescarch from individuals in local rescarch institutions and university departments and published ir

morec traditional formats? Or is it just incumbent on the researcher to vigorously apply the standard

" The two organisations have jointly produced two major reports: (Technology counts '98. A question
of effectiveness, 1998; Technology counts '99. Building the digital curriculum., 1999).




academic procedures for research and accountability when exploring issues. drawing conclusions
and interpretations? For the Ausralian rescarcher and policy maker, to what extent should the
wealth of American gencrated rescarch be used to understand the Australian situation? While my
analysis demonstrates that many of the issucs and challenges facing cducators in Australia and the
United States arc similar, there arc many differences too. These differences range from system
structurcs, education funding and accountability to differing cultural practiccs and expectations, all
of which impact in different ways at the classroom level (scc Chapters 4 and 5). A review of
rclevant literature for this comparative study must therefore take account of the imbalance in

available rescarch and be mindful of cstablishing appropriate contexts for comparative analysis.

3.1.2 Research debate in the public arena

Rcady access to information allows for issucs of particular concern to be debated more quickly in
the public arcna as well as in the education community. This is certainly true of the issuc of
technology provision and usc in schools. Cross-over to the public arcna via the more traditional
means of ncwspapers, magazines, TV and radio occurs frequently with writers and contributors
often selectively promoting the latest rescarch that meets their point of view or political stance.
Added to these mcans of debate, is the growth of on-linc interactive feedback sites. On media
websites, discassion forums and chat rooms cstablished by academic communitics, cducation
bodics, and parcnt intcrest groups can hotly debate issucs and pressure legislators and policy

makers with relative ease.

In this milicu of dramatic increase in information on the topic of cducational technology alone,
informed dccision-making, based on critical analysis and cvaluation of available data, is becoming
increasingly difficult. Difficult, not only for cducation policy makers and administrators, but also
for the cducators at the school level as well. They must strive to mect the considerable expectations
placed on them to provide the latest hardware, software, and conncctivity options in their schools,
provide adcquatc tcaching and to demonstrate improved lcamning outcomes for their students.
Given the heavy emphasis, particularly in the US, on accountability measured by student
performance on statc and national standardiscd tests, the political and parcntal demands for
incrcased technology usc in schools, vigorously encouraged by the marketing clamour of the
computer and telccommunication industry, it is not surprising there is an abundance of rescarch and
that the resuits have become a battleground. If the research question posed by these bodics is
dirccted at discovering whether the use of cducational technology improves test scores, the task is
complicated further when there is considerable disagreement about the value and significance of

published studics and when that debate is carricd out in the public arena.
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3.2 Broad patterns of tecknology use and failure in school education

Indcntification of recurring patterns of technology usc in schools with subscquent little success has
dominated thc work of Cuban. Much has been promised for instructional technology usc in
cducation, but little has been delivered according to Cuban (Cuban, 1986, Cuban. 1999. Cuban,
2001). He defines uscful instructionai technology as “any device available to teachers for usc in
instructing students in a more efficient and stimulating manncr than the solc use of the tcacher's
voice’ (1986, p.4). Through an analysis of the introduction and cffects of radio, film and TV into
classrooms, he concludes there is a consistent pattern. When there arc new technological advarces,
academic studics demonstrate their effectivencss compared with conventional instruction. Findings
generally show these new media as being as cffective as a teacher. However, soon complaints come
from teachers and observers about logistics, technical imperfections, incompatibilitics ctc. Surveys
would indicatc little usc by tcachers. Therc arc criticisms of administrators about the wasie of
resources; there are criticisms of teachers being reluctant to usc leaminy tools shown to be
.zademically effective. Reformers brand stability in tcacher practice contributcs to inertia or knee
jerk conscrvatism. Thus, Cuban identifics an exhilaration/scicntific
credibility/disappointment/teacher-bashing cycle. Cuban also highlights the inhcrent dilemmas
facing cducators who must:

o socialisc all children: yet nourish cach child's individuality

e teach the best the past has to offer, but insurc that each child posscsses skills marketable in

the community

o demand obedicnce to authority yet encourage children to think and question

« cultivatc cooperation but preparc children to compcete.
He argues that the pedagogy most teachers have constructed allowss them to cope with these
contradictions; it has worked. It has provided continuity between generations while presumably
laying the foundation for individual change in children. Yet shifting public expectations for what

schools should achicve lcaves tcachers consistently open to attack.

In examining pedagogical practices with new multimedia and communication technologics in the
four schools in this study, it was of intcrest to explore whether this same recurring pattern would be
detected. If new technologics are able to support active, engaged, student Icarning behaviours, and
thcrcby move schools from instructionist to constructivist lcarning institutions (as canvassed in
Chapter 2), what pedagogics and school policics and structures are nceded, to support such a
change? Arc there factors and conditions which allow tcachers to adopt innovative practice,
successfully, despite the inherent conscrvatism of the profcssion and given that technology
innovation has had such a dismal record of failurc? These questions arc central to the present study.

It scems that much of Cuban’s thesis can rcadily be demonstrated now about the failure to realise
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the potential computer technologies have in supporting school learning in both Australia and the
United States. However, findings from the 1998 US-wide survey conducted by Heary Becker and
colleagues at the Centre for Research on Information Technology and Organizations (CRITO)
indicate that tcachers™ approaches to tcaching and Jcaming with technology can change, and that it
is becoming clearer what conditions necd to be in place to support that change. Exploration of both
the CRITO findings and Cuban’s contention was undertaken in the centext of the four schools in

this study.

3.3 Phases of computer-based technology use in school

Penctration of ncw technologics into school systems, schools and classrooms lags long behind the
innovation, devclopment, rescarch, trialling and disscmination of findings about their possibilitics.
Three broad phases of rescarch and development in the use of computer-based technologics in
schools can be identificd:
1. Early 1970s - 1980: computcr-aided instruction-using drill and practicc programs based on
behaviourist notions of rcinforcement and of stimulus responsc associations (Jonassen,
1996b: Valdez ct al., 2000).
2. 1980 - mid 1990s: introduction of word processing applications and the carly cxploration
of multimedia technologies (Valdez, 2000).
3. Mid 1990s — preseii: risc of Internet. World Wide Web and communication tools
Different pedagogical issucs, different forms of rescarch and cvaluation, with different

mcthodological issucs tend to characterise cach phase.

3.3.1  The beginnings: the late 1960s to early 1980s

During the 1970s and 1980s computer technologics - typically text-based, locally networked or
stand alone computcr-assisted applications (McMillan Culp, Hawkins, & Honey, 1999) - were
gradually introduced into clementary and sccondary schools, and tertiary institutions. Early
research sought to demonstrate the impact of technologics or software on student lcarning. Kulik
and Kulik’s 1994 meta-analysis of morc than 500 individual studics of computer-bascd instructions
in the *70s and *80s period drew several positive conclusions: students on average scored higher on
achicvement tests than those in control conditions without computers; students learn more in less
time when they receive computer-based instruction; students like their classes more and develop
morc positive attitudes (Kulik, 1994). Despitc the many problems aligned with trying to draw a
direct positive link to usc of computers and learning, the need to achicve this link is still of major
concern for some and will be discusscd further in Section 3.7 below. This same period also marked
the beginning of the use of interactive technologics in a constructivist way as seen in the work of

Seymour Papert and the MIT Learning Laboratory (Papert, 1993).
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Although studies from this first stage did show positive outcomes in situations where the use of
computers was closcly related to subject matter, they contributed little to understanding of lcaming
with computers in a social context. As McMillan Culp ct al (1999) highlight, in order to answer the
question: Docs technology improve student lcarning? rescarchers had to eliminate for consideration
cverything other than the computer itsclf and the evidence of student lcaming. Teacher practices,
student experiences, pedagogical contexts were bracketed out so tcachers could make powerful,
definitive statements about cffects ~ statements unqualificd by the complicated details of schooling

(McMillan Culp, 1999). Clcarly, the complex nature of classroom lifc makes this almost impossible.

332 Z3econd wave educaticnal tecknologies

The Tate 1980s and throughout the 1990s saw ‘thc combination of computation, conncctivity, visual
and multimedia capacitics, miniaturization, and speed” in the devclopment of computer hardwarc
and applications (Honcy. McMillan, & Carrigg, 1999). Technological changes and the introduction
of the new convergent technologies into cducational scitings dramatically accclerated during this
time. Both the large-scale, mainly US-bascd Apple Classrooms of Tomorrow (ACOT) project, and
the Navigator School project cstablished in some schools in Victoria, Australia. highlighted ncw
understandings about the usc of these second wave educational computer technologics in schools.
At the same time, cach project also raised methodological issucs about doing quality rescarch in
classrooms where new technologics arc uscd, especially when uscd to support a more constructivist
mode of teaching and lcarning. Thesc projects and related issucs arc cxamined in more detail below
(scc 3.8).

333 Spread of the Internet and networked communication tools

Since the mid 1990s the World Wide Web has become one of the most frequently used computer
technologics in schools (Mecredyth, Russell, Blackwood, Thomas, & Wise, 1999). Teachers have
adopted this techniology and the use of cmail at far higher rates compared with their take up of
other instructional tcchnologics. Access to vast amounts of rich multimedia and interactive
resources which can be dircctly used for teaching and Icarning, the speed of access and ability to
communicate casily both locally and globally are some of the reasons cited for this. The call for
new forms of rescarch to assist in cvaluating how and under what conditions these new
technologics can support Icaming in the latest digital environments, mirrors that of the second
wave identificd above, and there is an increasing urgency for this duc to the rapid spread of their

Uusc.

36




N

34 The computer technologies teachers and studeats use

Three US-wide survey studies and onc Australia-wide survey undertaken during 1998 and 2000
(the same period during which rescarch data were collected for this study) help to providc a
contextual backdrop for the present study. The survey studics cstablish which cducational
technologies are used in schools in each country. The studics explore the provision of cducational
technology in schools, the type of software applications teachers and students usc, the skill level of
teachers and students. the frequency of technology usc. the training and support teachers’ receive,
and barriers to take-up of technology in classrooms. The survey reports discussed here suggest
broad patterns only. Morcover, different sample sizes, methodologics and gucstions asked in cach,
obviatc a detailed comparative analysis. Nevertheless, somc uscful conclusions about school
computer usage in cach country can be drawn. It must be remecmbered too that these studies arc

snapshots in time. Given the pace of technological change, the situation may now have changed.

Although the US and Australian survey rcports do not cxplain how teachers actually usc the
tcchnology in their curricula. or how students make usc of the opportunitics in pursuit of lcarning,
the patterns and issues raised can act as a lens through which to interpret what is happening at the
micro level in individual schools. Closc obscrvation of tcaching and lcarning cxpcricnces of
tcachers and students as they usc technology in cach of the schools (the domain of the qualitative
rescarcher) may or may not reflect the broader patterns and issucs revealed in the large-scale
surveys. On the other hand, should the individual school cxperiences reflect national trends,
specific, contextualised data may be uscful in gaining a decper understanding of the issues. The
question might then be asked what makes their experiences the same or different compared to the

broader sample.

In using this extensive survey data to establish a comparative framework for the present study, 1
summarisc the information, amalgamatc data into tablcs. and usc graphs (with duc attribution)

where appropriate.

3.41 RealTime: Computers, change and schooling, 1998 - an Australian survey

The first national sample study of the information technology skills of Australian school students
was carricd out in May 1998. As it is the only Australian survey of its type, it bears some close
cxamination and provides a uscful comparison with US survey data, although the questions and
samples differ. The RealTime survey (Meredyth ct al, 1999) comprised 6213 students, 1258
tcachers and 22 principals from 143 government schools, 38 catholic schools and 22 indcpendent
schools. The samples were drawn from grades 6 and 7 (the final year of clementary school) and
grade 10 (the final ycar of junior high school). Limited spacc here docs not allow for detailed

consideration of the disaggregated findings, however, the report reveals considerable differcnces
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across the Australian states and territorics and in the different school systems. The RealTine study

differs from the US surveys in that students as well as teachers completed the questionnaires.

Findings reicvant to this dissertation indicate that at the time of the study:

e 71 per cent of the schools have a student-to-computer ratio of 15:1, with 40 per cent having
10 or fewer students per computer.

e 31 per cent of sccondary schools’ computers arc found in gencral usc classrooms; 37 per
cent arc in labs, 16 per cent of computers in schools are laptops, 8 per cent arc found in
librarics

e verv few schools have multimedia creation applications

e on avcrage 34 per cent of students spend more than onc hour per week on computers: 44
per cent spend less than 40 mins per week

s ICTs were most uscd in the subjects Studics of Socicty and Environment, English, and
Technology and Enterprisc

e studcnts cnjov using computcrs at school

Skill level of students and teachers
e students cxpress high levels of confidence in their own computer skills, cspecially in
comparison with tcachers
e 97 per cent students have morc than half of the basic information tcchnology skills. Nearly
67 per cent have all of them. The majority of students who have the basic skills developed

them at home. Basic information tcchnology skills were identificd as the ability to:

e USC A mousc « savc a document

e turn on a computcr o  print a document

« usc a keyboard «  slart a programmec

« shut down and turnofT, exit/quit a programme + open a saved document
e dclete files « crcate a new document
« get data from a floppy disk or CDROM « movc filcs

o students’ basic skills match those of their teachers
¢ morc than half the students have a sound range of advanced technology skills. On cight of
the thirtcen advanced skills, students arc more likely than their teachers to have that skill
(scc Table 1).
Table 1 compares the advanced computer skills scif-identificd by students and teachers. This table

is compiled from Tables 5.9 and 6.2 in Computers, change and schezling (Mcredyth, 1999).




Table 1

Advanced computer skills of students and teachers - Ausiralia

Students Teachers

% %
Play computer gamcs 94 80
Draw using the mouse 93 77
Creative writing, letters ctc 92 85
Usc spreadsheets or databascs 68 75
Use the World Wide Wcb 65 71
Scarch the Web using key words 58 76
Create music or sound using computer 58 26
Send an cmail message 53 65
Copy games from CD-ROM or Wcb 53 41
Create a programi¢ ¢.g. in logo. Pascal 52 45
Use virus detection softwarc 50 52
Crcatc multimedia presentations 48 12
Make a web site/home page 38 24

Students indicate they are more likely to have lecarned nine of the 13 advanced skills at kome. In

terms of multimedia creation skills (of particular interest for this study) student skills in use of

music and sound, multimedia prescntation and web site creation surpasscs that of tcachers.

Domains of educational information technology activity

in addition to skill level, the Real Time study details what teachers and students usc technology for.

The RealTime survey categoriscs these activities into “four domains of cducational activity™:

Creative uscs, which include any usc across the curriculum for writing stortes, poems,
scripts, creating pictures, graphics, slide shows or animation and making music or sound
Informational uscs, which include rescarch activitics (getting information from a CD-RCM,
from the Internet/World Wide Web and/or using computerised hbrary catalogues) and
mathematics/scicnce/social science applications (creating graphs or diagrams, and using
spreadshects or databascs to store information)

Communication uscs, which includc sending or receiving cmail, taking part in cmail
discussion, Internct relay chat, video-conferencing and communicating with other schools
Educational programmes and games which includc skill-building applications such as

lcarning

(Mcredyth, 1999, p.110)
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F The following table constructed using Tables 5.20, 5.21, 5.22,5.23,5.24 and 6.3 (Mercdyth, 1999)

shows how tcachers and students indicate they use ICT at school in thc domains of tcchnology

activity.
Table 2
Domains of educational activity of teachers and students - Austraiia
Students  Tecachers
% %
Informational uses 62 70
Get information from CD-ROM 66 70
Get information from Intcrmct/Web 43 57
Use computerised library cataloguc 56 53
Create graphs or diagrams 4] 43
' Usc spreadsheets and databascs 47 KY)
] No response 5 11
Creative uses 56 50
Create own picturcs 86 41
Creative writing 85 51
Nake music or sound 24 9
' No response 4 32
Communication uses of IT 12 10
Send and reccive personal cmail 16 15
Communicate with schools in other countrics 11 17
Take part in an cmail discussion 7 5
Take part in an Internet Relay Chat 7 2
Educational programmes and games 45 43
Usc an cducational programme or gamc to hclp them 72 61
learn
: Record their level or score when using programmes and 41 27
; games
No response 20 34
Although these domains of cducational activity provide a helpful structure for consideration of the
usc of computer technologics by Australian students and teachers, the catcgorisation used here,
imposed on the survey response data by the research team, is also a constraint. Overall the survey
indicates that informational uscs comprise the dominant usc for teachers; creative wriiing and
creation of pictures the dominant usc for students It could be argucd, however, that a clearer
understanding of how technology is used by teachers and students might cmerge if some of the
individual items that form the domains were worded d.ifcerently. That word processing scems only

to have a place in “Creative Uses’ is a limitation. As McCrac (2001) argues when discussing the
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same RealTime survey data, word processing is not of itself a creative process It would be more
helpful to cstablish the cxtent, and for what purposes students used word processing (for example.
taking notes, writing reports, essay Wwriting, presentation of rescarch findings in words and
graphical form). Such tasks may or may not be creative. The data as it stands may give a distorted

view of actual use of word processing.

US surveys considered in Section 3.4.2 isolate word processing from creative applications in their
scarch to understand the type and extent of computer use in schools. The US surveys show that
word processing applications arc high on any list of most uscd, whercas creative uses are not so
prevalent. This distinction is an important one. Are Australian students using word processing
applications morc creatively than for just routinc lcaming tasks? Or, arc they using these
applications to explore diffcrent and cngaging ways of learning - the hope of protagonists for the
embedding of technology in schools? McCrac (2001) concludes (from the RealTime survey and
other personal rescarch in Australia) that 'by far the most common use of ICTs is for word

processing” followed by Intemet and email usc.

Availability of hardware and software for teachers

A high proportion of Australian teachers (82 per cent) indicate that schools provide them with
access to computer hardware and software for teaching and lcaming purposes, for administrative
purposes (80 per cent) and personal use at work (82 per cent). A much lower proportion indicated
that their school provides them with softwarc and/or hardware for personal use at home (42 per
cent). Given the constant demands on most teachers throughout the school day, it would also be

intcresting to know how frequently the computers arc used for cach function.

Technology support services

Most teachers do not accept that ‘the availability of maintcnance and technical support is adequate
to support tcaching and lecaming'. Support scrvices include availability of lending, in-school
technician, software installation services, timely repair, on-linc technical support via email and a
help desk support hotline. Support personnel in a school are mainly limited to a teacher coordinator
and 84 per cent of schoois provide this. However only 20 per cent of schools have full-time
nctwork managers, 45 per cent have part-time managers, 12 per cent have full-time technicians and
23 per cent have part-time technicians. If the degree of support is contingent on successful, school-

wide integration of ICTs into the schoof curriculum, these figures arc of concerr.

Teacher professional development
Eighty-cight per cent of teachers agreed with the statement that ‘it is essential for all teachers to be

technologically literate’. By contrast, only 34 per cent agreed that the availability of training is
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adequate to their needs. Howcver, most teachers had undergone some form of professional
development in information tcchnology in the previous two ycars. Most training provided by
schools is for teachers' use of the commonly used applications: word processing, CD-ROM
applications, the World Wide Wb, classroom/curriculum software, library reference material,
email and spreadshcets. Professional development :s cominonly held aficr teaching hours on school
days. Ninety-onc per cent of teachers indicate they would like further professional development or
re-skilling in educational applications of computer technology. Only 25 per cent of teachers

consider themselves able to keep abreast of new programmes and cducational applications

The findings from the 1998 RealTime Ausiralian survey indicate that computer hardwarc and
software applications are to be found widcly in Australian schools, that both students and tcachers
have a good grasp of basic technical skills, and the skills nccded to usc the most common
applications. Nevertheless, only a small proportion of students and teachers usc technology on a
regular basis for curriculum usc and thesc uscs arc limited. The findings indicate that cducational
technologics are not cmbedded in a consistent cohesive way across school curricula. The extent to
which the technologies arc used creatively for construction and representation of knowledge, is
somewhat unclear. and as will be scen with the US studics below, student use and frequency is

depeadent on an advantageous student computer ratio.

The following scction provides key findings from similar survey and reports in the US.

34.2 Teachers and technology: 1998-1999 US surveys and reports

Threc US surveys canvassing similar information to those in the Australian study arc examincd
here. All of the data come from teacher or school administrators, but unlikc the Australian study,

students” views werc riot sought in any of the surveys.

\. Teaching, Learning and Computing This US-wide study undertaken in 1998 under the
auspices of CRITO (Centre for Rescarch on Information and Technology on Organizations)
by Becker and collcagucs, cxamines teachers' usc of computer fechnology, their
pedagogics, and their school contexts. Findings arc bascd on responscs from 4,100 teachers,
800 technology coordinators, 859 principals in 1,150 schools. This study produccd a large
number of reports commencing in 1999 all of which are published on the CRITO website.
Here they will commonly be referred to as the Becker (1999) studics.

2. Teachers’ Tools for the 21st Century: A Report on Teachers’ Use of Techniology (Smerdon
et al., 2000). This report commissioned by the Natiunal Center for Educational Statistics

(NCES) incorporates multiple data sources to describe the availability and tcachers” use of
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educational technology in their classrooms and schools, their training and preparatibn for
its use and the barriers to technology usc they encountcer. This report will be referred to
here as NCES {2000).

Technology Counts 99: Building the Digital Curriculum — a nationwide survey. sponsored
by the Milken Exchange on Technology and the journal Education Week. Findings arc

based on a sample of 1,407 teachers.

The following section synthesises findings relevant to this study from each of the reports. Not only

arc the findings from these US studics remarkably similar to cach other, they also mirror to a large

cxtent (apart from computer:student ratio) the data from Australia reported above.

Technology availability and use by teachers

Eighty-four per cent of US publi~ - “oul teachers have at lcast one computer in their
classrooms; 36 per cent, onc compu: .- 3§ per cent have two to five: and 10 per cent have
more than five computers in their classrooms. Mauy of these have Internct conncections
(NCES, 2000). The typical school had a computer student ratio 1:6 (Becker, 1999). Eighty-
two per cent of teachers reported having a computer at home; 63 per cent had the Internet
(NCES, 2000).

More than 90 per cent of Amcrican teachers usc computers for professional activities
(Becker, 1999; Technology Counts 99, NCES, 2000). The most common of these
professional activitics include making handouts, kecping a record of student grades, and

writing lesson plans or notes.

Despite almost universal usc by tcachers for some of their profcssional work, these high
levels of personal use are not yet reflected in their teaching practice. While the majority (71
per cent) assign computer work to students at lcast occasionally, the ‘typical’ tcacher
provides students with fewer than ten opportunitics to use computers during a school year
and only 27 per cent do so frequently (Becker, 1999). The Becker study defines “frequent
basis’ as a typical student using computers in class 20 or morc timcs in the coursc of a 30

weck period (i.c. roughly weekly use).
Becker’s study also indicates that despite widespread availability and connectivity to the

Internet in classrooms, teacher-dirccted student use of the World Wide Web on a regular

basts is relatively low: 13 per cent uscd it in more than 10 lessons; 16 per cent used it in 3-
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9 lessons; 11 per cent 1-2 lessons; 60 per cent no use at all (Becker 1999). Regular use'is

highly dependent on access.

e In contrast to their directed use for students, 68 per cent of tcachers used the Intemnet to
find information rcsources for use in lessons with 28 per cent reporting doing this on a
weekly basis (Becker 1999). The Technology Counts 99 survey found that 61 per cent of
teachers reported using the Internet and 53 per cent uscd specifically dcsigned software for

k-12 instruction, but unlike the Becker survey, no indication of frequency of usc is given.

In summary, computer technologics arc more prevalent in US schools compared to Australia;
tcachers in both countries usc technology for administrative and lesson planning purposcs; but usc
by teachers for instruction is at similar low levels. That teachers scem to use the Intcrnet and other
applications for their personal professional usc, but not so much for classroom tcaching purposcs

might well be assceiated with the many barriers to technology take-up teachers cite.

Type of software used by students

Both the Becker 7Teaching. Learning and Computing study and the NCES surveys indicate that
word processing comprises the most widely used software in school closcly foliowed by
informational uses afforded by the Intemet and CD-ROMs. Figure 1 below (Figure 7 in Teaching,
Learning and Computing.1999) shows the types of software applications the tcachers who do use
computers require their students to usc. Interestingly, the study indicatcs greater use of computer
applications in the clementary school compared with the other levels of schooling.

Figure 1
Student use of software — US

Elementary oWord Proc.
Middle School jums oCD-ROM

High School EBYWWW

Allteachers : & Skill games

0% 20% 40% 60% 80% 100%
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The NCES report Teachers’ Tools for the 21st Century presents in more detail the type of
learning activitics teachers’ require students to do with digital tools Thc following tauie
. represenis the data in Figure 2.6 of the NCES, 2000 report.
%l Table 3
| Student learning activitics with computers — US, 1999
%
Word processing and spreadsheets 61
Internct rescarch 51
O Solve problems/analyzc data 50
r Drills 50
CD ROM rescarch 48
Multimedia projects 45
Graphical presentations of materials 43
‘ Dcmonstrations/simulations 39
E Correspond with others 23

Thus, the US studics indicatc that in-school usc of computcrs follows a consistent paticrn.
Furthermore, when compared with a similar Australian survey (sec 3.4.1), the samic patterns of

F} computer use by teachers and students arc also to be found.

Access to compulters

Regular usc of computers with students is highly dependent on access to computers according to
cach of the US surveys. Teachers arc morc likely to usc the technologics when computers were
available in their classrooms as opposed to computer labs and where they are available in greater
numbcrs (NCES, 1999).

Similarly, Technology Counts 99 shows that 67 per cent of teachers in classrooms with six or more

instructional computers usc digital content to a very great or moderate extent, compared with 40

per cent of teachers whose classrooms have only enc or two instructional computers (Fechnology
Counts 1999).

With one classroom computer, tcachers may use the technology to prepare for lessons or for
demonstrative purposes during classroom instruction, however it may be difficult to have students

use computers under these conditions. Interestingly, all teachers who had computers in their

classrooms reported that students used computers elsewhere in the school more often than teachers

with no classroom computers (NCES, 1999).
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Teacher preparation for computer use

Only onc-third of teachers fecl well-prepared or very well prepared to usc computers and the
Internct for classroom instruction (NCES, 1999). Training on integrating technology into the
curriculum has a greater impact on teachers than basic technology skills (Technology Counts 99).
However, all three studics show that, on average, teachers reccive less curriculum integration than

basic skills training.

In the NCES study, tcachers cited indcpendent leamning most frequently as preparing them for
technology usc (93 per cent), followed by professional development activities (88 per cent) and by
their colleagues (87 per cent). The high level of attribution to collcagues for technology preparation
begs the question as to how and under what circumstances this occurs in the school setting. The
Becker study shows, morcover, that frequent informal contact with other icachers at their school
correlates with higher levels of tcacher computer usc. Becker states that these teachers talk more
frequently with other teachers at their school about how to tcach a particular concept to a class, or
ideas for group projects, or even about personal matters, and they arc morc likely to have other
teachers observe their own teaching. These finding are particularly interesting in the light of the

theoretical discussion about how teachers Iearn to teach with technology (sce 2.8).

Findings from cach of the surveys indicate that there is some shift in teachers™ pedagogical
practices as they incorporate new softwarc applications into their teaching programs. But it is clear
that widespread, regular use across all curricula arcas, at ail grade levels and indeed throughout
individual schools is inconsistent and by no means cxtensive. There is a common and considerable
range of reasons given as to why tcachers do not, or find it difficult. to incorporatc technology into
their tcaching and learning programs, despite the advantages being touted for its use and the

pressures on them to do so.

3.5 Barriers te teacher take-up of technology for instruction

Each of the threc US surveys refer to tcachers™ rcasons for not using technology in their

instructional programs. In summary:

e Seventy-five per cent of teachers cite lack of classroom computers for not using software
for instruction (Technology Counts 99).
o Sixty-nine per cent of tcachers cite lack of net-connccted classroom computers for not

using the Intemet for instruction (Technology Counts 99). Becker’s study shows that by far
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the most important variable in predicting teachers™ Intemet usc is the teacher’s level of
classroom connectivity (Becker 99).

e Forty-cight per cent of teachers who use the Web to look for instructional materials say it is
somewhat or very difficult to fine sitcs to meet their specific classroom needs (Technology
Counts 99). Similarly the Becker survey finds that five in 10 tcachers who usc the Web say
it was ‘somewhat” or ‘very difficult’ to find cducational Web sites (Becker 99).

¢ Fifty-nine per cent of teachers who use softwarc for instructional materials say it is
somcwhat or very difficult to find softwarc to mcet their specific classroom needs
(Technology Counts 99). Teachers in Becker's study found scven in 10 high school
tecachers who scarch for software said it was ‘somcwhat’ or ‘very” difficult to find products
suited to their classroom nceds (Becker 99).

e  Fifty-four per cent of tecachers who usc software for instruction say amount of class time
necessary is a big or moderate problem in using software and 49 per cent say this about
‘amount of preparation time” (Technology Counts 99).

e Inadcquate training, especially in how to integrate technology into curriculum, is cited as a
problem by morc than 50 per cent of teachers in both Technology Counts 99and the NCES
study.

Figurc 2 below (Figure 6.1 in the NCES, 1999 report) indicates both the type and extent of barriers

to teachers’ usc of computers and the Internet.
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Figure 2
Barriers to teachers' use of technology - US
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These findings on barriers te take-up of technology for classroom instruction arc remarkably
similar across the studics. and they reflect similar findings from Australia reported both in the
RealTime Survey (sce 3.4.1) and in a contemporary Victorian Government report Rethinking

Teaching and Learning (1998).

Morcover. these barricrs appear to have changed little from previously reported constraints to
teacher usc (Dwyer. Ringstafl. & Sandhelz. 1990: Zammit. 1992). From the Apple Classrooms of
Tomorrow studics Dwyer and colleagues (1990) identiticd the main barriers to teachers developing

improved classroom practice with information technology as:

e tcachers” lack of access to appropriate technologies (hardware, software. and connectivity)

duc to costs. rapid ratc of obsolescence. and location decisions
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e teachers” lack of time to cxperiment with technologies and plan lessons using new methods
that incorporate tcchnology

s teachers” lack of knowledge or understanding of best curricular uses of technelogy (what
sofiware to use. how to integrate it into the curriculum, and how to organize classroom
activitics), owing to insufficicnt training, support and models of best practice

e tcachers’ lack of knowlcdge and support for resolving technical and logistical problems in

the classroom.

On the basis of the studics cited above, Cuban’s contentions are supported and arc also reflected in
Darling-Hammond and McLaughlin’s (1995 p.194) comments:

It is now clear that most schools and tcachers cannot producc the kind of learning
demanded by the new reforms, not because they do not want to. but because they
do not know how, and the systems they work in do not support their cfforts to do
so.

3.6 Factors necessary fer high-quality frequent teacher use of computers

Becker and collcagues conclude that despite the overall low usc of computers in general academic
classes, it is possible io identify factors which point to conditions nccessary for frequent, high-
quality usc of computers in becoming a normal part of most teachers™ instructional practices.
Through a detailed analysis of a range of factors from the Teaching. Learning and Computing
Survey they conclude that a clear majority of US teachers are regular uscrs of computers in their

academic classes where tcachers:

e have rcasonablc technical expertise in using computers

e have clusters of five to cight computers in their own ¢lassrooms which cnable everyday use
by small groups of students or individuals taking turns, and

e belicve more strongly in constructivist-oriented pedagogics such as developing student
responsibility for sclecting and carrying out lcarning tasks, cmphasising group work
involving discourse and thc usc of projects, products and performances for outside
audicnces. Once of the strongest and most widespread findings of the study is that “tcachers
who avoid computers are also the ones who seem to be most “traditional” in their teaching
philosophy; teachers who belicve that their role is to transmit to students an externally

mandated curriculum by means of a highly controlled pedagogy’ (Becker, 2001 p. 9).

The Becker study indicates also that teachers who arc most broadly cngaged with their teacher

peers in collaborative and leadership roles, substantive conversation and classroom obscrvation are

much more likely than the average teacher to have their students usc all kinds of softwarc (word
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processing, researching on the Internet, presentation software, multimedia authoring softwarc, and
clectronic mail) and were more likely to be active users of computcrs themsclves. Interestingly, the
matter of time (to learn and usc computers in class), so important in the other two studics, docs not

cmerge as a significant issuc in the Becker study.

The following scction turns to the rescarch and dcbate rclating to student achicvement and
cducational technologics. Meta-analyscs and reviews of literature arc uscd to assist with the volume
of material. And, likc the survey studies in the previous scctions, the cffectivencss studics arc used
here to provide another lens through which to understand pedagogical practice with cducational

technologics, the focus of the present qualitative study.

3.7 Effectiveness of technology use for student learning

Countless studics arc available which explore whether. and to what extent, the usc of computer
technologics contributc to improved student Icarning, This is not onc of those studics. Nevertheless,
the pattern of findings and the issucs cffectivencss studics raisc arc important in the context of this
study. As canvasscd carlier (sce 1.2), the public debate about valuc for the technology dollar and
the pressurc (particularly in the US) for improved scorcs on standardiscd tests is the milicu in
which teachers must operate. A bricf outlinc of the current understanding of technology
offectiveness is in order then. together with a discussion of some concomitant methodological

issucs inherent with this type of rescarch.

Consistent findings about the positive contribution of tcchnology to impreved learning are not yct
cstablished (Roschelle et al., 2000). Nevertheless, both Roschelle and collcagues and other
supporters of a pro-technology stance consistently refer to the samc studics which do show a
positive impact. These studics often are published in both print and digital form and madc available
on World Wide Web sites, thereby guarantceing a wide rcadership among those with an interest n
the topic. John Schacter’s review of rescarch: The impact of education technology on student
achievement: what the most current research has to say (Schacter, 1999b) is onc such case.” He
draws on scven key studics to support his conclusion that students, with access to:

s computer assisted instruction, or

o intcgrated lecarning systems technology. or

o simulations and software that tcach higher order thinking, or

¢ collaborative nctworked technologies. or

¢ design and programming technologics

% In 1999, Schacter’s paper was published both in an academic print journal under a difterent name (Schacter, 1999a) and
made available on the World Wide Web by the Milken Exchange on Educational Technology (Schacter, 1999b).
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show positive gains in achicvement or rescarcher-constructed tests, standardised tests, and

national tcsts.

The seven groups of studics Schacter refers to arc:

a) the carly meta-analysis study by Kulik and Kulik (1987)

b) Jay Sivin-Kachala’s (1998) Report on the effectivencss of technology on schools, 1990-
1997

¢) the Appic Classrooms of Tomorrow (ACOT) studics (Baker. Herman. & Gearhart,
1994)°
The study of West Virginia's Basic Skills/fComputer Education (BS/CE) Program by
Dale Mann and collcagucs (Mann, Shakeshaft, Becker, & Kottkanp, 1999).
Henry Wenglinsky's (1998) Narional Study of Technology's Impact on Mathematics
Achievement
the Computcr-Supported Intentional Leaming Environment {CSILE) studics by
Scardamalia and Berciter (1996)
the 1980s rescarch findings from the Leaming and Epistemology Group at

Massachusetts Institutc of Technology led by Papert and collcagucs

Key studics included by Schacter in his review are also uscd by others to support a positive view
for the usc of technology in schools. Drawing on many of the same studies as Schacter. similar
conclusions were endorsed by the Technology Forum held at the Asscciation for the Advancement
of International Education, Houston, Texas on Febriary 25, 1999. Advocates for technology
(referring to many of the same studics) were of the firm belicf that educational technology has
demonstrated a significant positive effect on achicvement within all major subject areas, in K-16,

with both regular students and spccial needs students.

Similarly, the US National Middle School Association in their 2000 rescarch review: “‘What impact
does the use of technology have on middle level education, specifically student achievement?”
(NMSA, 2000) drawing on some of the same studies, supports the view that positive cognitive

outcomes through the use of technologics can be demonstrated.

The US CEO Forum on Education and Technology. in its fourth, and final School Technology and
Readiness (StaR) report (Junc 2001) uncquivocally states that technology can help improve student
achicvement on standardised tests. In support of their claim, the authors also cite the 10-year

longitudinal rescarch results in West Virginia by Dale Mann and colleagucs (Mann, 1999) on the

9 . . . . . . .
Schacter includes the ACOT studics as showing some positive learning effects, but also notes they have had no

conclusive effect on test scores
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relationship of the Basic Skills/Computer Education Technology implementation in schools to
improved student achicvement. The state-wice BS/CE progiam commenced in 1991-1992 and the
cvaluators show across the board increascs in all basic skill arcas, with all students™ test scoscs
rising on the Stanford 9 test indicating that 11 per cent of the gains dircctly corrclate with the Basic

Skills/Computer Education Technology implcmentation in West Virginia schools.

The CEO Forum's StAR report also refers to Does if Compute by Wenglinsky (1998) which shows
that when computers were uscd to apply higher-order thinking concepts in math, and when tcachers
received sufficient professional development on computers, cighth graders gained a onc-third grade
level increase. They conclude that, “When deployed appropriatcly, technology can change the way

students think and lcarn, and thus, revolutionize cducation” (School technology and readiness

report (STAR). The power of digital learning: integrating di gital content., 2000).

Thus therc is a consistency in the studics uscd to support the notion that cducaticnal technologics
do contributc to cnhanced lcarning. Not surprisingly, however, there is no comparable group of
individuals or organisations which invest the time and meney in sccking out and disscminating
contrary vicws in the ways and to the extent which the proponents do. Nevertheless, some studics
have been madc. Fleming and Raptis (2000) in discussing their Topographical Analysis of

Educational Technology Research 1990-1999 state that what is actually known (in empirical terms)

about the cffects of educational technology on the cognitive development of students is remarkably
small. But there arc plenty of asscrtions based on philosophical or idcological suppositions, or
ancedotal evidence, that there arc positive cffects. Kirkpatrick and Cuban (19985 =2 Compuiers
Make Kids Smarter, Right? sort a large number of studics into ‘positive” and “negative” cffects.
1 They conclude that there is some cvidence that technology can improve Jcaming. but that an overall
lack of agrcement about the goals of cducation, has contributed to a lack of focus and inconclusive
results. As with Fleming and Raptis (2000), Kirkpatrick and Cuban (1998) raisc mecthodological
issucs inherent in the range of studics: small samples, lack of control groups, small cffect sizes (i.c.
cutcomes statistically significant but limited practical application), short duration of studies, no
# 1 control for teacher cffects, lack of details on cnvironment (cffects of tcacher training and
experience, classroom school culture), inappropriate achicvement tests which fail to measure
accurately what the computers taught, represent some of the issucs of concern Duc to the

inconclusiveness of the effectivencss studics, new approaches arc being called for (sce 3.9).
3.8 Research in ‘lighthouse” schools.

Much of the rescarch which shows some advances in student lcarning with technologies occurs in

targeted or ‘lighthouse” schools ard projects both in the Australia and the US. These projects often
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receive considerable resourcing from governments, foundations, corporations or university research
institutions to cxplore aspects of technology usc in schools. Studics, where significant rcsources arc
cmployed and implemented by partnerships of schools, cducational institutions and sometimes
busincss entitics, can be nscful in shedding light on what is possible. Where such school-based
research is supported through cxtensive funding, hardwarc and software, support personncl,
rescarchers and report writers, and the findings widcly disscminated through diverse formats, there
might be expectations that it is possiblc to achicve similar outcomes in all schools. Howcver, as
major survey studics in both the US and Australia show somc of the innovative technologies and
pedagogical approachcs commenced, explored and embedded in these leading schools as much as a
decade or morc ago arc only now just starting to be accepted and incorporated in varying degrecs
across schools. Some would arguc that it is just not possible to achieve similar results without that
intcnsive support. Even cmbedding the usc of new technologics cquitably across onc school so that
all students can benefit, can be a challenge. The constraints to uptake arc many and varicd. Some of
these relate to the nature of the technologics themsclves. school structures, policics and practices.
and the belicfs tcachers hold about their teaching practice. The identificd constraints also resonate
with Cuban’s asscssment of why technology usc has been problcmaric in schools. Two such studics

from the US and Australia arc examined here.

38.1 The ACOT project

The thirteen-year Apple Classrooms of Tomorrow (ACOT) Projcct which began in 1985 supported
and cxamined through an cvolving rescarch agenda outcomcs for students and teachers as they used
new computer technologics (computers, videodisc players, video camers, scanncrs, CD-ROM
drives, modems, and on-linc communications scrvices). The ACOT studics arc of major
importance. Important not only for the depth and breadth of the project, and the fact that such a
largc scale project was undcrtaken by a corporation in conjunction with funding from National
Science Foundation, but atso for developing new understandings about teacher and student usc of
technological tools for learning, underpinned by constructivist theory and pedagogy. Furthcrmore,
the project highlighted the need for new and more encompassing rescarch paradigms if the
potential of technology to cnhancc lcarming was to be realised. The book Kducation and
Technology: Reflections on Computing in C lassrooms (Fisher, Dwyer, & Yocam, 1996), contains
reflections on the first decade of the ACOT project with contributions from participating tcachers,
from Applc Computer rescarchers and from partnering cducational institutions. Some of the issues
cxamined or highlighted during the project relate to student lcarning outcomes, classroom
pedagogical practices, teachers’ belicfs, teacher professional development and other support needs
of teachers, the complexity of cducational change and reform through adoption of technology,

partnerships between educational bodics, businesses and the rescarch community, as wcll as
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methodological issues associated with the nature and implementation of the research program

which werc intcgral to the project.

Methodological issues

Despite the vested interest of Applc Computers and other stakcholders in having favorable,
cmpirically sound rescarch findings on improved student Icamning on traditional measures,
researchers . oived refer to fruitless cfforts to show this (Baker ct al., 1994: Baker, Herman, &
Gearhart, 199¢} Disappointingly for some of e stakeholders. little concrete evidence was found to
support the notion that new technologies arc a significant factor in improved student learning as

measurcd on standardiscd tests.

However, importantly, the project did point to ways in which new tcchnologies could assist
classroom leamning to become morc student-centred, constructivist and collaborative. In addition,
light was shed on the complexity of educational reform based on the usc of computer technologices,
and the nced for and importance of rcconceptualising professional development of teachers if

sustained and lasting rcform is to occur.

The project also highlighted the complex and problematic naturc of doing multi-sitc. school-bascd
rescarch with the expectation of valid, reliable and replicable results. Researchers found it difficult
to implement controlled studics duc to the “messy” nature of classroom Icarning, cspecially in thosc
scttings where computers were used.  Randomised assignment of students to control and
cxperimental groups was not possible. common trcatments did not cxist becausc of differences
within schools and across sites. Other problems related to the large scale of the project and the

difficulty of controlling the plcthora of variables opcrating in the diffcrent contexts.

Use of multimedia technologies

Despite disappointing positive cffect findings on standardised test scores. the ACOT studies do
show consistent findings about the usc of multimedia on aspects of classroom learning, some of
which arc not normally mcasurcd. Outcomes for students included more use of higher order
thinking skills, high levels of engagement in on-task activitics, more positive attitudes to lcaming,
more usc of project-bascd, thematic, problem-solving and rescarch based lcarning activitics. Other
trends included shifts ‘from a competitive to a cooperative social structure,” “from all students
Icamning the samc things to diffcrent students lcaming different things’, and ‘from thc primacy of

verbal thinking to the intcgration of visual and verbal thinking’ (Collins, 199%).

Ticrncy’s (1996) report of work in the ACOT project showed students tend to producc longer, more

complicated text compositions and revisc their work more often, cngage in larger and more
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cognitively complex tasks and usc higher order thinking skills. He argucs that lcarning technologics
can contributc to a changed approach to lcarning and a sustained productive engagement in
lcarning by:

e providing composition cnvironments (writing. drawing. painting, music, architecturc, vidco.
animation) which allow lcamners to dcsign, composc, manipulate, revise and exchange
ideas: where students arc composing, cognitive cngagement 1s focuscd and intensc: often
centred around a product

e cnabling the creation, manipulation, transportation, storage and publication of artefacts of
fcaming activitics

e using collaborative tasks for claborating and dcepening lcaming,.

The role of the teacher

The ACOT studics also illuminate scveral significant aspects about the role of tcachers in new and
innovative technological lcarning cnvironments. Teachers arc central to the process. Given broad
administrative support, they arc the key to creating student centred leamning environments. The
project demonstrated that teachers became guides and mentors rather than instructors, they
rethought basic beliefs about cducation, began to redefine teaching and leaming and showed
increased usc of interdisciplinary studics, team teaching and accommodation of different lcarning
stvles. According to Dwyer (1996 p.25) “The ACOT classrooms have become a model for
interdisciplinary studics, tcam tcaching and addressing individual lcamning stvles”. The ACOT
experience showed that reflective teacher conversation was cssential if tcachers were to change

their practice (Yocam, 1996).

Professional development of teachers

Another significant contribution of thc ACOT project has been to highlight the neced for and
importance of reconceptualising the professional development of teachers if sustained and lasting
reform is to occur. The ACOT model of weck-long practicams in ‘lighthouse™ schools and
extended Summer Institutes, cach grounded in constructivism and hands-on learning, with time for
reflection and discussion, sharing of belicfs about tcaching and icaming with a commitment in turn
to share understandings in their schools and institutions has been widely adopted in the US. For
example the Challenge 2000 Multimedia Project sponsored by Joint Venture Silicon Valley used

this same model of profcssional development in its large-scale project.

Slow pace of change
Morc broadly, the ACOT project demonstrated that change involving instructional technologies is
slow. It took three to four years for positive outcomes when tcachers were no longer struggling

with technology (Baker et al., 1994). Similarly, Sandholtz and Ringstaff’s (1996) longitudinal
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qualitative study using data from teachers' expericnces in the first six years of thc ACOT project.
shows that changg is slow, cven when classrooms arc drastically altered and tcachers are willingly

immersed in the innovation. Commitment will not occur until tcachcrs see a positive impact on

their tcaching.

Stages of technology integration

The ACOT project helped identify key stages in teacher usc and integration of technology for
instruction. Sandholz, Ringstaff and Dwyer (1996) found that fives stages: cntry. adoption.
adaptation, appropriation, and invention characterize take up of technology in schools, although
rarcly do tcachers move beyond the first two or three stages. At the cntry phase. tcachers usc
primarily text-bascd resources within a traditional cnvironment. When tcachers do usc computer
technologies, they typically encounter problems with technical issucs. disciplinc and resource
management. In the adoption phasc, tcachers begin to teach students how to usc technology, they
begin to anticipatc preblems and develop strategics to solve them. In the adaptation phasc, although

lecturc. scat work and recitation continuc to dominate classroom practicc, 30-40 per cent of the

school day involves students using technology (word processors, spreadshects, databascs, graphic

programs and computcr-assistcd instruction packages).

Internct use was in its infancy during the ACOT project. If the same phasc model was applicd to
current classrooms, one would expect to sce considerable Internct usc by tcachers and students by
now. In the appropriation phasc (considered more of a milcstonc than a phasc), teachers understand
technology’s uscfulness and apply it cffortlessly. They intcract more with students and students
work with computers frequently. There is cvidence of project-bascd instruction, collaboration and
creative scheduling of instructional time. Finally, in the invention phase, teachers experiment with
new technologics and ways of relating to students and other teachers. Interdisciplinary project-

based instruction, tcam-teaching, and individually paced instruction characterisc this phasc.

The ACOT studics indicate that the usc of technology alone will not improve tecaching and lcamning,.
Teachers in this project used technology to support their existing practice within the constraints of

traditional classrooms. schedules, curriculum guideline and asscssment.

382 The Navigator School project , Victoria, Australia

In Australia in 1996 the Victorian Government cmbarked on a threc-year project in scven test bed
sites “to help define the operational parameters for schools as lcarning institutions in a technology
rich world’ (Rethinking teaching and learning: The navigator schaols' experience, 1998 p.21). The
project invelved four primary and three sccondary schools and was allocated significant funding
for new technologics and related infrastructure. Onc primary and onc sccondary school were also

ACOT schools. Partnerships were formed with businicss and academic institutions for funding and
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to assist with rescarch. Key findings from the project concerned the nced for cffective planning,
network design and maragement, the significance of the Internet and the possibilities of a school
Intranct, the expanding rolc of schoo! librarics, and the changing lecarning cnvironments for

tcachcers and students.

For the purposes of this study. the findings on teaching and Icarning arc of most significance. Many
of the outcomes arc similar to those reported from like projects in the US and help to build a
consensus about what tcaching and lcamning can look like in well-supported, technology rich
cnvironments. Table 4 amalgamates the gencral findings on student Icarning and teaching practice
from both the ACOT projects and the Australian Navigator schools. It indicates the positive

changes obscrved with regard to student lcaming and tcachers™ pedagogical practices.

Table 4
Learning in technology-rich environments

lrmpro'vcd student outcomes on standardised tests in certain conditions

Improved student cngagement. motivation and time on task
Stimulated student reasoning and pféblcnl-é()lﬁnj; ability. Icarning how to lcarn and creativity
Stimulated more extensive rescarch by students
lmiﬁbiré& student writing (longer and morc complex tasks)

“Increascd student representation of understandings in graphical and non-lincar forms ‘
Increased student collaboration on projccts among students in same class and among students or classcs
in different schools o
Increased more active and independent student lcarning
‘Stimulated more integrated and better assimilated lcaming through simulation. virtual manipulation,
merging of 2 wide varicty of data. graphic representation of data

Changed tcachers belicfs about teaching: became more reflective on practice
“Encouraged a wider rangc of tcaching stratcgics ‘ o
Changed teacher’s pcdagogi?::il'pmct'icc — from an instructionist to a constructivist model. Teachers were
morc willing to:
e discuss a subject about which they lack expertise and allowing them to be taught by students
o orchestrate multiple, simultancous activitics during class time.
e dcfinc longer and morc complex projects
e give students greater choice in their tasks and the matcrials and resources to complete them N
Changed relationships between teachers and students through greater interaction: facilitator, mentor,
, guide rather than instructor o o R
\ moved towards child-centred rather than didactic and/or text-book centred instruction: toward
coliaborative rather than individual tasks.
Increased teacher interest in teaching

‘Tncreased teacher curriculum planning and collaboration with collcagucs
“Allowed teachers (o better cater for individual needs
Allowed teachers to better prepare their teaching materials in a more professional way

Encouraged teachers to become risk-takers, no longer conforming to perceived traditional roles

Allowed teachers to feel cmpowered and unburdencd by the cfficiencics that technology, such as c-mail.
nctworks, the Internet and intranct. delivers to their work
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3.8.3 Problems with ‘lighthouse’ schocls

Despite visitations, consultancics, professional development activitics, and confcrences designed to
share and disseminate learnings from lighthousc school modcls to other schocls, this goal has
largely been unsuccessful. Anccdotal cvidence indicates there is ofien resentment towards the
‘favoured’ schools as comparable levels of funding and support are not available to all. The
experiences of students and tcachers in schools without thesc advantages are often vastly different.
A major challenge for schools and policy makers is how best to transfer positive findings to other
schools so that more students bencfit. Morcover. it can be demonstrated that often the benefits do
not transfer past the classroom in which the new approaches arc being trialled. Thus the methods
by which mainstrcam tcachers and schools do managc to successfully introduce technology. and

adapt pedagogical practices to accommodate its usc, bear closer examination.

3.9 The need for new research questiens and methodologies

It becomes an increasingly difficult task for decision makers and classroom practitioncrs to make
considered judgments on what direction to take their statc, district. school or classroom based either
on contentious findings such as those indicated by student achicvement alone and/or from the
studics strongly criticiscd for methodological flaws and the production of littlc more than anccdotal
cvidence. School cducators gain little understanding from rescarch if the contextual realitics of the
classroom, the intcractions between teacher and student, the belicfs and attitudes they hold and the

complexitics of computer using cnvironments arc largely ignored.

In July 1999_ new ways of cvaluating the cffcctiveness of tcchnology on student lcarning was the
focus for the US Sccrctary of Education’s Conference on Educational Technology attended by
federal, state and local cvaluators and practitioners (McNabb, Hawkes. & Rouk, 1999). In his
opening address, the US Sccrctary of Education said: “We are far along in the technological
revolution and its application to lcarning that it is time for systematic revicw and analysis of what

works best” (McNabb, 1999, p.1).

Critica! cvaluation issucs identificd by participants included the nced for a broader range of
measures and practices to systematically capture, analyse, interpret and communicate evaluation
data in its appropriatc contexts. Rather than rcliance on summative measurcs, participants called for
more emphasis on formative cvaluations which scck to ascertain what technology applications
work, under what conditions and with which students. The most uscful program cvaluation, it was
argued, is one in which a strong formative clement cxamines the conncction between instructional
practice, technology uses, and lcaming outcomes. There is a need for more cvaluation of the type
which demonstrates the change from what was not in place, or not so apparent before, and now is,

through the usc of cducational technologics, for cxample: student attitudes towards lcarning,
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collaborative lcarning activitics, development of technical and information litcracy skills. higher

order thinking skilis, abilitics to design, experiment and model complex phenomena, ctc.

Similarly in the introduction to the Technology Counts 98 report there are calls for new and

different rescarch:

Evidence has consistently shown that drill-and-practice computer activitics can
help children develop basic skills ... But the picturc is murkicr for morce
sophisticated uses of technology in the classroom, especially for the host of
applications and mcthods that support "constructivist" lecarning. in which students
arc encouraged to work in rich cnvironments of information and cxperience, and
build their own understandings about them.

The bottom linc for teachers is the design and delivery of cffective learning opportunitics for
students. This is teachers™ work. McMillan Culp and others (1999) arguc persuasively that a good

research study of student learning in a technology-rich context needs to focus less on cstablishing

that technology-rich situations arc ‘better” than non-technological situations: rather that the
technology rich situation makes possible something different from what would be possible without
technology. In addition, that students can and do succeed in lcaming the concepts the technology-

rich situation is designed to help them learn.

3.106  Use of computers as tools to support constructivist-style teaching

Tk~ broad picturc of computer usc in US and Australian schools outlined in Scction 3.4, although
providing somc idca of the digital tools tcachers usc with their students, provides little
understanding of how teachers utilisc the opportunitics new technologics afford student Icaming.
The two most commonly uscd applications, Intemnct scarching and word processing. do not
nccessarily enhance cognitive understanding other than facilitating access to information and
providing a vehicle for production. However, according to writcrs who argue from a constructivist
stance, new technologics can foster and support constructivist learning: by helping lcamers to
better actively construct, organisc and represent what they know and by helping learncrs
collaboratively negotiatc meaning and by assisting lecamners” reflective thinking (Davis et al., 1997,

Jonassen, Carr, & Yuch, 1998). By contrast, if computers arc uscd primarily as tools for classroom

organisation and control, or for another sct of routinc tasks, they make little impact on student

lcarning Davis ct al (1997) assert.

3.10.1 A taxonomy of educational technology
Based on their work in science education, Bruce and Levin (1997) devised a Taxonomy of
Educational Technology which categorises available tcchnologics according to the way

applications support integrated, inquiry-based learning. These writers are of the view that new
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media tools supp
to inquirc or to find out things; to usc languagc and thereby to enter into the social world: to build

4.

Table S

ort John Dewey's ideas on lcaming in which the natural impulscs for lcarncrs are:

or make things: and to express onc's feclings and idcas. According to Bruce and Levin, computers
and other new interactive multimedia technologics which cnable inquiry. communication,
construction, and expression can be used to support the full range of lcaming. Their taxonomy
(displayed in Tablc 5 below) provides a uscful framework to facilitatc analysis and reflection on

cducational use of computer tools linked to current lcamning theory.

Taxonomy of media tools for learning

A. Media for Inquiry
Theory building

Modecl exploration and simulation toolkits
Visualization softwarc

Virtual reality environments

Data modcling-dcfining catcgorics. rclations,
representations

Procedural modcls

Mathematical modcls

Knowledge representation: scimantic
Network. outline tools. ctc.

Knowledge intcgration

2. Data access

Hypertext and hypermedia cnvironments
Library access and ordering

Digital librarics

Databascs

Music. voice. images. graphics. video. data
tables. graphs. text

3. Data collection

Remote scientific instruments accessible via
nctworks

Microcomputer-based laboratorics, with
sensors for temperaturc, motion, heart raic, ctc.
Survey makers for student-run surveys and
intervicws

Video and sound recording

Data analysis
Exploratory data analysis
Statistical analysis
Environments for inquiry
Image processing
Spreadshccts
Programs to make tables and graphs
Problem-solving programs

' B. Médih fbrrr(‘,;)mmunicarlion ’

1. Document preparation

Word processing

Outlining

Graphics

Spclling, grammar, usage, and style aids
Symbolic cxpressions

Desktop publishing

Presentation graphics

2. Communication

Elcctronic mail Asynchronous computer
conferencing

Synchronous computer conferencing (text.,
audio. vidco. ctc.)

Distributed information scrvers like the
World-Wide Wcb

Student-created hypertext cnvironments

3. Collaborative Media

Collaborative data cnvironments
Group decision support systcims
Sharcd document preparation
Social spreadsheets

4. Teaching Media

Tutoring systcms
Instructional simulations
Drill and practicc systems
Tclementoring




C. Media for Construction | D. Media for Expression

« Control gslcms—-usi?ii; ’lét'iindlbg;\} 10 affect Music makir;gand éccdﬁibaﬁirincnir

the phyvsical world Music composing and cditing
e  Robotics Interactive vidco and hypermedia
e Control of cquipment Animation sofiwarc
o Computcr-aided design Multimedia composition
| «  Construction of graphs and charts

Despite the availability of this range of media options for inquiry, communication, construction and
expression, as shown in the carlicr discussion, few of the applications or tools, and the lcaming
activitics they might support, are to be found in regular usc in classrooms in cither Australia or the
US.

3.10.2 The concept of ‘mindtools’

Jonassen’s term ‘mindtools’ is a similarly helpful construct for catcgorisation of cducational
technologics. According to Jonassen (1996, p.190) mindtools comprise databascs, sprcadsheets,
multimedia and hypermedia, and scmantic network software. He argucs that mindtools allow
students to lcarn with, not from, computers. They arc the digital tools which can cfficicntly and
effectively support decper-level information processing, engage lcamners in knowledge construction,
and requirc them to think morc. Use of these tools carrics thc assumption that the Iearner is
predominately an active creator of knowledge. Further, Jonassen argues that when lcarning tasks
requirc students to usc these ‘mindtools’ for rcal-world problems and issucs, lcamcrs often sce a
worthwhilc reason for lcarning new material, uncovering new resources and producing a creative,
cngaging product which is of usc and intercst for others. The cxtent to which tcachers usc
cducational technologics as ‘mindtools’ is of interest to this study. In addition to the most
commonly used software, teachers in this present study also required students to usc multimedia
and hypermedia construction programs. The following scction cxamines the term mindtools in

relation to the commonly used softwarc and the softwarc used by teachers in the present study.

Word processing, graphics and paint programs

Jonassen argucs that while word processing, graphics and paint programs have cnabled students to
become more productive, use of these tools docs not significantly restructure and amplify the
thinking of the lcamer, or the capabilitics afforded by that thinking. However, it can also be argued
that how teachers design, support and asscss student learning activitics which involve the word
processor is the critical factor. Davis ct al (1997, p.17) statc that usc of thc word processor can
permit the Icarner to develop idcas and engage in creative and critical processes; it ‘speeds the
writing process, reduces the demand on memory and cnhances creativity”. Moreover, because
groups of authors can sharc a screen more casily than a book, especiatly when computers are

networked, teachers can cncourage students to engage in collaborative writing, critical revicw and
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metacognitive reflection on the writing process. Nevertheless, despite survey studics indicating
widespread usc of word processing in classrooms, if, how and to what extent they are being used
intentionally to support the devclopment of writing and mctacognitive reflection on writing, 1s not

clear.

Internet

The Internet is a powerful tool for locating vast amounts of information presented in a range of
cngaging multimodal forms and is rapidly becoming the most used application in schools. Jonassen
argucs, however, that the Internct does not become a mindtool for leamning unless it is intentionally
uscd to cngage leamers in critical thinking about the content they are studying. Students surfing the
Internet for rescarch docs not necessarily qualify the tool as a valuable adjunct to lcaming.
Increasingly, concemns about its unfettered use arc raised (McKenzic, 1998). Issucs of concern
include the sheer volume of information, the accuracy and reliability of information posted: the
prevalence of offensive material: the abusc of copyright and fair usc provisions: the increasing use
of advertising and marketing targeted at children and invasion of privacy. Students need to learn
skills to actively select, discriminate between the good and the bad, cvaluate the content, process,
reconstruct and reflect on the information if learning is to occur. The instructional design skills of
the teacher and the ability to scaffold tasks to fostering such learning with the Intemet thus 1S

crucial

Multimedia and hypermedia construction tools
Multimedia and hypermedia construction tools allow students to represent knowlcdge and
understandings and to provide different perspectives in the multi-modal ways reflective of the
media which surrounds them in their daily lives outside of school. Jonassen (1996, p.208-209)
argucs that the following advantages arc associated with the use of thesce tools:
o Icamers arc morc mentally engaged by developing materials than by studying materials.
o multimedia permits concrete representations of abstract idcas and cnables multiple
representations of ideas
e students are actively engaged in creating representations of their own understandings by
using their own modes of expression
e students arc highly motivated because they have some ownership of the product
e building multimedia and hypermedia oricnts tcachers and students away from the notion
that knowlcdge is information and that the teacher’s role is to transmit information
o this form of knowledge design promotes development of critical theories of knowledge
(not cvery design is successful) and critical thinking, such as defining the nature of the
problem and exccuting a problem to solve it

He concludes:
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The combination of creativity and complexity required to author hypermedia in a
form that is intrinsically motivating to studcnts (multimedia) makes it probably the
most compelling and potentially effective of all Mindtools (Jonassen, p.209).
Davis ct al (1997) also refer to the interactive possibilitics afforded by this type of softwarc, adding

that the degree of interactivity in software applications can also sustain a highcr than normal degree

of on-task cngagcmcntﬂand ‘mindfulness’.

Despite these “mindtool” possibilitics, classroom appropriaticn of multimedia and hypermedia
softwarc tools can be a complex, time-consuming and often frustrating c,\—pcricncc. In order to
integrate graphics, vidco, audio, animation, text and hypertext into representations of knowledge,
sophisticated softwarc and hardwarc and a diverse range of peripherals are required. A specific
skill set is needed and cffective usc is governed by the level of teacher and student skill, the type
and reliability of the technology uscd and whether or not timely support is availablc. Thus, these
tools, decmed morc conducive to constructivist lcarning, also rcQuirc 2 complex sct of
preconditions for their cffective utilisation. It is not surprising then that the in-school usc of basic

word processing and the Internet far exceeds that of multimedia authering tools-

3.11  The role of the teacher

Despite the potential of digital ‘mindtools’ for studcnt lcaming, widespread realisation of the
promisc is not apparcnt. Even where tcachers have mastered technology for personal usc, such as
cmail, Intemet scarching and basic document production, regular and sustaincd classroom use of
the morc promising tools for lcarning is not readily in evidence. The barriers to tecacher take-up
mentioned previously (sec 3.5), arc considerable. Not the least of these barfiers is the nced for
teachers to adapt their cxisting pedagogy and belicfs about teaching and learning 1o a digital
environment. The design and implementation of a pedagogy in which digital content and tools arc
cmbedded purposefully to support lcaming requires teachers to adopt new and diverse range of
skills - and not only specific technical skills. Adaptation of existing effeetive teaching practices to
new digital lcarning cnvironments is also nccessary for success. Brunner and Tally (1999, p.7)
point out that when using the newer media, students must have an gwarcness of its unique
characteristics and the implications of non-lincar and intcractive natur¢ of hypertext and
hypermedia for both authors and readers. Students must be guided to critically cvaluate not enly
what they sec and read, but also what they author themsclves. Jesscl (1997) notes how children
using word proccssors may not engage in discussion of their collaboratively written text without
tcacher intervention. In discussing the classroom usc of databascs and information processing tools,
Smith (1997) argues that the tcacher needs to understand the cognitive demangs imposed by the
data-handling cnvironment and be sensitive to the need for intervention eigher at an wdividual or

group level. Thus the need for teachers to scaffold or structure experiences in computer-mediated
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learning cnvironments is of no less importance than for traditional pcdagogy. Scrimshaw (1997)
draws on a description of scaffolding by Maybin ct al. {1992) which refers to the help given a
Jearner to accomplish and achicve compctence in a task. However Scrimshaw belicves that
successful learning with new technologies also requires teachers to tcach the process of learning
with software rather than its products. Furthermore, it requires the explicit teaching of how to work
collaboratively and lecarn from others (Scrimshaw, 1997, p.112). The role of the teacher thercfore is
fundamental to facilitating a classroom climatc in which the potential of technology can cnhance

the lcarning process (Hamza & Alhalabai, 1999).

3.11.1 Learning to teach with mindtools

Spector (2001) supports the view that the promisc of constructivist icarning with new and cmerging
technologics has riot been realised at a significant global level. He argues that the role of teaching
in technology-intensive scttings is more difficult and challenging than cver before and that
instructional designers face critical challenges in transforming the cenriched view of lcaming into
meaningful lcarning cxpericnces. Morcover, the organisational issucs required to translate advances
in lcarning theory and cducational technologies into mcaningful practice have yet to be scriously
addressed. Davis (1997) points out the need to assist teachers in acquiring both the technical-level
skills of using a machine and software, and the higher-level skills of using a tool to support their
own lcarning or the lcaming of their students. Being ablc to do the latter is dependent on the former
for most teachers. Provision of a supportive environment for teachers to lcarn and take risks is also
nccessary. Davis notes that this can ofien be achicved in the first instance through ‘informal
discussior:s and conversations’ (p.256). Davis also supports the view of Brown (1994, p.146) that
acquisition of tcacher skill in IT and classroom applications of 1T occurs in phascs: Typically
novices are concerned in developing their own competence. Concern then switches to the tasks to
be undertaken ... the final stage can involve a more critical reflection on the usc of IT: how it is

used to enhance leamning rather than just encourage its usc per se.

3.11.2 Teacher learning in communities of practice

Chapter 2 outlined key social learning theories related to “communitics of practicc’ and the ways
teachers lcam and leamn to teach with technology (sce 2.7 and 2.8). The Teaching. Learning and
Computing study by Becker and collcaguces (1999) lend some support to these thcories. Whether or
not a practitioner culturc is present in a school, sccms to be significant in helping teachers move
froin an instructionist to a more constructivist approach when using technology. Acknowledging
their debt to Little (1993) in their discussion, Becker and colleagues (Becker, Ravitz, & Wong,
1999) assert that a professional practitioner culture is a prerequisite for sustzined instructional

reform and can act as a lever for changing tcachers’ philosophics and pedagogics. They distinguish
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between private and collaborative teacher practices. In private practice, teachers™ orientation is to
their own classroom respeusibpilitics; they fnd little time for mectings., conferences or other forms
of professional engagement: novice teachers leamn through practice rather than shared wisdom.
Conversely, in cotlaborative practice there is profcssional intcraction and lcadcrship: teaching is
viewed as a process of continual, reflex” - inquiry and cxchange of ideas with other profcssionals
which leads to the development of a shared technical language and a shared knowledge buse.
Teachers with a collaborative orientation encourage dialogue about rescarch findings, share idcas
from conferences and work collectively i cvolve the most cffective strategics for reaching
consensus about good teaching practices. ‘iliesc teachers moreover are more likely to build a
professional identity than thosc cngaged in private practice by publishing papers, offering
workshops and prescnting at conferences. High frequency of infcamal contacts with other teachers
(about how to teach a particular concept to a class, idcas for gronp projects: having other tcachers

observe their own teaching.) also distinguish these teachers.

Ricl and Becker (2000, July) have identified that tcachers with constructivist compatible belicfs can
play a role in the profcssional growth of their peers. This aspect of the survey found that tcachers
who had many professional contacts with edher teachers at their school (that is, through discussions
and classroom observations) were three and a half times as tikely to employ a strong ‘knowledge
construction’ approach in their teaching than were teachers who had few such contacts. Converscly,
low professional contact tcachers were three and a Lot nmes as likely to focus on information
transmission and skills practice as bigh contact tcachci=. In cxamining work oricntation more
broadly, they examined three types of professional contacts: discussions with and classroom
obscrvations among tcachers at their own school; involvement with teachers clscwhere such as by
workshop attendance, district cormmittecs, and ¢-mail discussions; and lcadership activity,
including mentoring another teacher, teaching peers at workshops or conferences, teaching a
college class, or puldishing articles on cducation. The more teachers orient themsclves in
professional activiey deyond the classroom. the more constructivist their tcaching practice becomes.
According to Reil and Becker, 2000 thesc findings also show that the most profcssionally cngaged
tcachers arc cxploiting computers in .4 constructivist manncr:

Their usc of computers with students is not limited to gaining computer
competence, but extends to involvement in cognitively challenging tasks where
computers are toois used to achicve greater outconies of students communicating,
thinking, produciig, and presenting their ideas. This comes as no  surprisc.
Meaningful integration of computcrs and instruction is a difficult task, onc that
requircs contact, collaboration, and support from professional peers, the school
organization, ard the cducational community as a whole.

The insistent call for a shared collaborative professional dialogue, within the context of the school,

is a clear reflecticn of social learning theory, but in practice rarcly scems to occur.




3.12 Lirks to this study
The review of the literature has attempted to frame a context for considering the ways in which
é teachers tcach and students lcamn with multimedia technologics in schools in Australia and the US. ‘
' It has considered the rhetoric and on-going, ofien very public debate, about the relative merits of
r using cducational technologics for school learning. Teachers in both countrics, especially at the
post clemcntary level, although competent and regular personal uscrs of computers, have been slow

to integrate technologics in any sustained way into their classroom teaching practicc. The dominant
softwarc applications for thosc who do arc word processing and Interict scarching. Rescarch

provides cquivocal findings about the cffectiveness of technology on standardiscd test scores,

; 3 nevertheless other studics indicate that usc of the new convergent technologics does contribute
| positively to other aspects of lcaming not so casily measurcd. Digital technologics which cnable
students to creatc, present and think about ksowledge in new ways, both individually and
coilectively, so-called mindtools, arc considered morc desirable for enhancing student lcarning than
those which arc used only to deliver information (Internet) or allow for the production and
reception of digitiscd text (word processing). In order for tcachers to better exploit the affordances
of cducational technologics in the lcarning process, significant, and recurring barricrs need to be
addressed. Not the least of these is the need to support teachers in a range of ways at the school
level. Promising rescarch indicates that a professional collaborative Icarning culture can assist the

change proccss.

Within this context. this study sct out to examine two schools in the US and two in Australia where
tcachers required their students to use new digital technologics to represent aspects of their learning,
The aim was twofold: to examine the expericnces and views of both teachers and students as they v{
tcach and lecarn with multimedia tools and to understand conditions at the school level which |

- 3

contributc to cffective integration of the technology.
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Chapter 4

Description of the study

This chapter describes the design and methodology uscd for the study and is divided into three
main scctions:
I. The chapter begins by outlining the design of the study and includes an explanation and
justification for adopting qualitativc research methodology.
2. The next scction is concerned with the data collection process and associated
methodological challenges.
3. The final scction explains the process of data management through the usc of qualitative
data analvsis softwarc and describes the various ways adopted to represent and convey

meaning from the volumc of varicd data sourcces.

4.1 Design and methodology

This aim of this study was to investigate pedagogical practices in school cnvironments in the US
and Australia in which cxtensive usc of multimedia technologics was incorporated into lcaming
tasks. Adopting a mainly qualitative methodology, grade 7 and 8 classes in two schools in
California. and two in Victoria, were cxamined using a consistent sct of data gathering tools.
Classroom obscrvations, intcrviews, focus groups on-linc questionnaires and other clectronic
communications were uscd at cach site to explore the ways tcachers teach and students Icam with
ncw technologics. Underpinning the decision to adopt a qualitative rescarch mcthodology was the
recognition that close examination of multiple perspectives and factors operating in such complex
lcarning environments is necessary for a richer understanding of the issucs than possiblc through

rcliance on quantitative measures alonc.

Two major strands of inquiry: funictionalism and symbolic intcractionism, comprisc the theorctical
framework for much social inquiry. Functionalist theory postulates that the social world exists as a
whole unit or system which compriscs interrelated, functioning parts. These might include social
institutions, organisations, groups and rolcs. According to Bowers (1989, p.34), ‘the focus of
functional analysis or theorising is on the system as a wholc ... the parts have meaning only in their
rclatedness to the whole™. In a school setting, for example, a requircment for teachers to take on
more complex tasks as part of their existing roles, and their subsequent resistance to this, might be
scen as a threat to the laiger system and thercfore dysfunctional. The functionalist theoretical

position has been criticised on scveral grounds: as inhercnily normative, evaluative and
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conservative: for its inability to account for rapid social changc: that it suggests a much more
orderlv account of social lifc than is bornc out by cmpirical obscrvation: for its failure to access the
thinking, fecling, acting individual by its focus on explaining behaviour only in terms of rolc and

function: and finally. that it is logically dcrived rathcr than cmpirically derived theory (Bowers,

1987 pp. 35-36).

By contrast, symbolic intcractionism is theorctically focuscd on the acting individual not the social
svstem. Reality is said to be socially constructed. Joint action. or intcraction with others in the
social world. is accomplished through a continual process of individuals attcmpting to take the role
of the other person(s), determining how other individuals perccive and interpret their actions to
predict the responses of others and to reconstruct their own lincs of action. At the same time, the
individual is recciving cucs from the cnvironment which indicatc how accurate their asscssment
has been and whether the selected course of action needs to be realigned or maintained (Berger &

Luckman, 1967: Lincoln & Guba, 1985: Bowers, 1989:; Brown. 1994).

Diffcring types of rescarch mcthodology cnsuc depending on the epistemological framework
chosen. In contrast to a positivist framework which assumcs there is an objcctive reality which can
be observed. known and measurcd, interactionists assume there arc muitiple realiics which need to
be interpreted rather than measured (Merriam, 1988). This qualitative paradigm. unlike the

quantitative rescarch paradigm,

is cxploratory, inductive, and cmphasiscs proccsses rather than cnds. In this
paradigm, there arc no predetermined  hypotheses, no  trcatments, and no
restrictions on the cnd product. What onc docs do is obscrve. intuit, scnsc what is
occurring in a natural setting (Mcrriam, 1988 p. 19).

This approach docs not mcan that some mcasurcoicat of obscrved phcnomena is not possible.
however. Strauss and Corbin (1990, p.17) dcfinc qualitative rescarch as “any kind of research that
produccs findings not arrived at by mcans of statistical analysis or othcr means of quantification ...
some of the data may be quantificd ... but the analysis itsclf is a qualitative onc’. Schensul and
collcagues also arguc for collection and intcgration of both qualitative and quantitative data where

appropriate, uscful, relevant and valid for the rescarch question (Schensul, Schensul, & LeCompte,

1999).

Qualitative rescarch may be largely inductive, meaning it builds abstractions, concepts, hypothescs,
or theorics, rather than testing cxisting theory - the deductive approach of the positivist rescarcher.
Analysis of data derived from naturalistic inquiry can be purely descriptive or can be uscd for
thcory building or development. A “grounded theory approach’ to theory building requires that

theory must emerge from the data (Glaser & Strauss, 1967 Strauss & Corbin, 1990). ‘A grounded

68

TENTENESEAPRE ST WA )

TN e



theorv is inductively derived from the study of the phenomenon it represents ... data collcction,
analysis and theory stand in reciprocal rclationship with cach other. Onc docs not begin with a
theory, then prove it. Rather. onc begins with an arca of study and what is relevant to that arca is
allowed to cmerge” (Strauss and Corbin, 1990 p.23). Grounded theory rescarch requires a highly
svstematic sct of procedurcs to be used to inform analysis of data and to aid theorising. Thesc
include specified forms of data coding, and sampling with thc data collection and analysis
deliberately fused. LeCompte and Schensul (1999, p.16) prefer to usc the terms ‘recursive’,
‘itcrative” or ‘interactive’ analysis to describc how they sce the process of theory building in
cthnographic or qualitative casc study rescarch. Recursive analysis uscs both inductive and
deductive processes whereby the rescarchers engage in bottom up inductive thinking - that is they
generalisc from concrete data to morc abstract principles - by drawing from and experience in the
site. while simultancously thinking dcductively from the top down - that is, by applying morc
gencral or abstract idcas from theorics that arc relevant to their work to the concrete data they have

collected.

4.1.1 A qualitative case study

Of the two major strands of socioiogical inquiry, functionalism and symbolic intcractionism. it is
tne latter with its attendant nced for mainly qualitative or cthnographic rescarch techniques, which
sits most comfortably with the purposcs of this study. Consistent with an interactionist theorctical
stance. this study adopted casc study rescarch methodology and usced a range of mainly qualitative
techniques to gather and analyse the data. Some quantitative mcasures were also used where
aggregation of responscs was considered uscful in helping to understand the complex intcractions

and intcrrelationships in operation (sce 4.3).

Yin (1984) defincs casc study rescarch method as an cmpirical inquiry that investigates a
contemporary phenomenon within its real-life context, when the boundarics between phenomenon
and context arc not clearly cvident, and in which multiple sources of cvidence arc used. The
quintessential characteristic of casc studics according to Feagin and colleagucs is that they strive
towards a holistic understanding of cultural systems of action i.c. interrelated activitics engaged in
by the actors in a social situation (Feagin, Orum, & Sjoberg, 1991). Casc studics can provide mulii-
perspective analyscs whereby the rescarcher considers not just the voice and perspective of the
actors, but also of the relevant groups of actors and the interaction between them (Tellis, 1997,
July). Merriam (1988, p.3) argucs that for cducation research, a qualitative case study is a
particularly suitable mcthod for understanding critical problems of practice and cxtending the
cducation knowledge basc. She belicves that ‘rescarch focused on discovery, insight and
understanding from the perspectives of those being studicd offers the greatest promise of making

significant contributions to the knowledge basc and practice of education’.
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Casc studics requirc an identifiable “bounded system” as the focus of investigation (Merriam, 1988:
Stake 1995: LeCompte and Schensul, 1999). The rescarcher must have clearly delincated who or
what is to be included - it could be a program, event, person, process, concern, institution or social
group. This process of defining and cstablishing the boundarics of a casc study cspecialiy when the
program, issucs, concerns arc wide ranging and involve many peoplc, can be difficult. Maintaining
the focus also becomes complicated when further questions centinually arise during the course of
the study and the researcher needs to determinc if any of the tangents arc worth pursuing in greater

depti.

“Thick™ description of the phcnomenon under study is another distinctive characteristic of a
qualitative casc study. Guba and Lincoln (1981, p.19) usc the term to mean not only the complete.
literal description of the ircident or entity, but also “interpreting the mcaning of demographic and
descriptive data in terms of cultural norms and morcs, community valucs, decp-scated attitudcs and
notions, and the like™. The rescarcher needs to sclect incidents, responscs, vignettes, and narratives
from thc mass of data and describe these as powerfully as possible in order to convey the cssence

of the phenomena undcr study.

Building on these understandings. this casc study aimcd to cxplorc. capture. describe and
understand from multiplc perspectives: what it is to teach and Icam in classrooms with multimedia
technologics; the problems, difficultics and constraints teachers and lcarners face: how they
perceive success; what factors contribute to success. Drawing on multiple data sources gathered
from cach sitc, the study attempts to provide a detailed, contextualised picture of the cxperiences of
the participants in their cveryday scttings. Further, by usc of recursive analysis and interpretation of
the data, the aim is to illustrate, support or challengc cxisting theorctical assumptions and possibly
to profier some contingent gencralisations and so contribute to a decper understanding of the issucs.
Using Merriam’s (1988) framcwork, this casc study combined both descriptive and interpretive

characteristics.

4.1.2 A multi-site case study

Writers apply different terms to rescarch which involves collection and analysis of data about the
same phecnomenon from scveral cases. Stake (1995) uses “collective case studics™; Merriam (1988)
uses ‘cross-case’, ‘cross-sitc’, ‘multi-sitc’casc, or ‘multi-case’ studics interchangeably: and
LeCompte and Schensul (1999) use ‘multiple-site’ case studics to refer to research of this type.
Similarly, there has been some dispute over how many sites arc required to cnable a study to be
labelled “‘multi’. Regardless of terminclogy, according to Stake (1995, p.171) “collective casc
studics arc instrumental to lcaming morc about the cffects of a phenomenon™. An interpretation

based on cvidence from scveral cascs can be more compelling than onc based on a single instance
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(Merriam, 1988, p.154). Miles and Huberman (1984, p.151) further arguc that ‘by comparing sitcs
or cascs, onc can cstablish the range of gencrality of a finding or explanation, and at the same time,

pin down the ceaditions under which that finding will occur’.

A qualitative, inductive multi-casc study sccks ‘to build a gencral cxplanation that fits cach of the
individual cascs. even though the cases will vary in their details™ (Yin, 1984, p.108). Whilc there
arc considerable advantages in undertaking a multi-casc study, this course docs have its difficultics.
Establishing comparability of the phenomena under study in the different settings, and gathering
comparable types and amount of data using similar tcchniques were but two of the major

challenges faced in this multi-sitc casc study.

4.1.3 A comparative cross-national study

By examining the same phcnomenon in sites in both Australia and the US, it was hoped to gain a
broader perspective on the issucs than could be obtained from focusing on cxamples from onc
country only. American and Australian approaches to organisation of schooling, teachers and
tcaching arc similar, but also diffcrent. However, both school systems are facing the same pressurcs
to invest huge resources in cducational technologics to prepare studeats for the “demands of the
21st century’. Perhaps in this arca of cducation morc than any other. global institutional
isomorphism is cmergent. Often the same computer hardware and software arc used in cach
nations classrooms, with studcnts accessing similar information sources through the global reach
of the World Wide Web. Comparative analysis of cross-national data from the grass-roots level
may be uscful thercfore in providing insight into similaritics and differences and how key tssucs
relating to educational technologies are tackled and resolved in cach system. According to Hantrais
(1996). a study is held 1o be cross-national and comparative when individuals or tcams in two or
more countrics sct out to examine particular issucs or phcnomena with the expressed intention of
comparing thcir manifestations in different socio-cultural scttings, using the same rescarch
instruments. The aim may be to seek explanations for similaritics and differences or to gain a
greater awarencss and a deeper understanding of social reality in different national contexts. Both

these aims are integral to this study.

Taking advantage of a two and a half year residency in California, USA, with regular opportunitics
to return to Mclbourne, Australia, and making extensive use of digital communications technology,
it was feasible to undertake a comparative cxamination of the usc of multimedia technologies in
schools in cach country. Immersion ir: two cducation systems in which high-end information and
communication technology usc is being encouraged, also provided opportunitics to examine and
reflcct on aspects of the globalisation of cducation in respect to the usc of cducational technologics,

not necessarily possible in a singlc site study.
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This study examined pedagogical practices in classrooms in which the use of multimedia
: technologics had a significant place in the curriculum. The cascs sclected were grade 7 and 8

classes in two schools in California, USA and two schools in Victoria, Australia. Each of the four

school sites was choscn based on its relevance to the focus of analysis - pedagogical practice in
multimedia learning environments. In cach of the schools, I decided to study students and teachers

at the grade 7 and 8 level, whose curriculum required the usc of multimedia technologics for data

gathering and/or rescarch, and re-construction and representation of this knowledge in multimedia

format. The rescarch questions, data collection methods. analytical procedures were sclected not

Ty

only to shed light on the specific cascs under cxamination, but also to cnable comparisons of and

3 reflections on cffective educational practice in multimedia cnvironments in cach country.

4.1.4  The sole researcher

Merriam (1988, p.19) points out that ‘thc importance of the rescarcher in qualitative case study
2 cannot be overemphasized™. Referring to the work of Guba and Lincoln, (1981), she states:

4 the rescarcher as rescarch instrument is responsive to the context: he or she can
o adapt techniques to the circumstances: the total context can be considered. what is
E known about thc situation can bc expanded through scnsitivity to nonverbal
aspects; the human instrument can process data immediately, can clarify and
b summarize as the study evolves, and can cxplorc anomalous responscs.

As the solc rescarcher in this comparative study, 1 aimed to recognise and avoid if possible the

difficultics sometimes associated with multi-sitc casc studics. I aimed to replicate the study design

in both countrics as consistently as possible. At the same time, 1 recogniscd that it was through my

cves. my cultural biascs, my view of cducation, my thcorctical perspectives, and my

methodological approach to data gathering, data management, coding. analysis and intcrpretation
that the studv was undcrtaken. It was therefore incumbent on me to be awarce of and take account of
the peculiarly individual features that I as the solc rescarcher might bring to the differcnt scttings.
The need to constantly keep an open mind, ask questions, pursuc puzzics and check assumptions
i becomes cven more important when relying on interpretations in different culturai scttings without
3 the benefit of co-rescarchers assisting the process. Throughout the study, 1 was always conscious
; L that being the sole rescarcher in a multi-sitc, cross-national casc study was a course lined with

difficultics. Not the lcast were the management of the large amounts of data which rapidly

accumulated and maintaining focus when so many other interesting lincs of inquiry kept emerging

in the different sites.
Being the sole rescarcher in a cross-national study brought with it other significant challenges.

Given the different scheduling of the US and Australian school academic ycars, arranging

intervicws, obscrvation schedules and focus group discussions from a distance at times proved
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quite difficult. Nevertheless, 1 did receive extraordinary cooperation from all participants who

secmed happy to accommodate the somctimes tricky logistics I needed to juggie.

4.1.5  The sole researcher in a digital environment

On-line Internet-bascd communication capability coniributed significantly to the research process
in several ways. It facilitated data gathering at cach school, sometimes simultzncously, through on-
linc questionnaires and cmail communication, and allowed on-going dialoguc with participants on
substantive issues relating to the study regardless of where I was. Furthermore, it cnabled regular
contact with my PhD supcrvisor in Australia. In addition, during thc study, 1 cxplored cxtensively
the features, possibilitics and challenges of the Internet as a medium for doing rescarch. I created
my own multimedia web space to cnable ready access to relevant on-line academic litcrature,
reports, and organisations” websites ctc. Establishing familiarity and comfort working in a digital
environment and the possibilitics it might have for supporting my own learning, were important in
helping me become a more knowledgeable and aware rescarcher. Given the time it took to acquire
these skills, achicving the level of capability 1 now have would have been far more difficult had 1
still been occupying my previous full-time role as a school-based cducator. I am now far more

awarc of the time needed for busy classroorn teachers to reach the same level of skill.

Participation in scveral on-linc nctworks and forums was also invaluable in helping me develop in
the role of rescarcher, cspecialiv as a sole rescarcher, operating away from my sponsoring
institution and without the bencefit of regular peer mectings for discussion and reflection. One such
onlinc forum was thc QSR Forum, a support fcature accompanying NVIVO, the qualitative data
analysis softwarc used for management and analysis of data. On-linc participation cnabled me to
communicatc with a global academic community with interests similar to minc and to expericnce
ncw ways of Icarning in a digital environment. I found the contributions and dialoguc - technical
and academic - and the scnsc of community which these forums at times cngendered extremely
helpful. Contributors rcpresent a range of countrics, have different levels of academic and
profcssional expericnce, have different interests and rescarch focusses. Conscquently the forums
provided a rcal scnsc of being part of a global Icarning community, at times offering much more

than a regular tutorial of my same-country peers might have donc.

Whilc in the US, I also participated in a recently cstablished on-linc professional development for
cducators ~ ‘Tapped-in”. This scrvice designed by SRI, a major rescarch organisation located in
Palo Alto, California and supported financially then by Joint Venture Silicon Valley Networks,
provides opportunitics for educators to hold on-linc, synchronous discussions and forums about

common interests and concerns. Not only did this facility help me understand concerns and issues




facing the teachers who participated. it was another outlet for professional engagement impossible

without the digital and communications tcchnology.

Thus. through cxploration of and involvement in these various new communication technologics in
onc sensc | was replicating the lecarning expericnces of the students and teachers | was studving,
while at the same time cxploring new possibilitics for accessing and sharing knowledge globally.
The added advantage was rclicving ncgative feclings of solitarincss and lack of a shared
community, two clements known to contribute to the ‘ABD’(all but disscrtation) syndrome as

described by Nerad and Cerny, and cited in Kerlin (1997).

4.1.6  The research posture

The rescarcher becomes the “primary instrument of data collcction” in a qualitative study (Schensui.

Schensul and LeCompte, 1999). Establishing a rescarch posture i.c. the rclationship a researcher
wants to have with their subjects, and then making subscquent methodological choices which
consistently concur with these choices, is important for the qualitative rescarcher (Wolcott, 1992).
The role adopted for this rescarch was “obscrver as participant” (Mcrriam, 1988 p.93). That is, my
rescarch activities were known to the group, but my participation neverthcless was sccondary to my
rolc as information gatherer. The challenge in adopting this rolc is “to combinc participation and
obscrvation so as to become capable of understanding the program as an insider while describing
the program for outsiders’ (Patton, 1980 quoted in Merriam p.94). In discussions with the
personnel at each sitc prior to commencement of the rescarch, participants “inderstood that my
rescarch rolc was not nccessarily only to be the interested, informed outsider. I indicated [ would be
happy if asked to participate in classroom activitics in a helping role with the technology, to
fecedback my findings regularly, and to participate in profcssional dialoguc on a personal and/or
collective level. This offer was taken up in varying degrees at all sites. The participants understood
that my approach to data gathcring (classroom observations, on-linc teacher reflections and student
questionnaires, onc-on-one intervicws with teachers, focus-group discusstors with teachers,
students and administrators and considcration of documentation and student work) was aimed at
gaining multiple perspectives on the issucs. At all times 1 consistently aimed through my behaviour
to carn and maintain the trust of the participants to allow them to fecl comfortable cnough to share

their most strongly held belicfs and attitudes and not just what they might think I wanted to hear.

Finding the balance betwceen the insider/outsider roles was less challenging in the three schools in
which I had no prior relationship. I was mindful of the constant need to be as objective as possible
during ficld work at the school where 1 had been recently employed and where 1 had plaved a
significant role in cstablishing the programs 1 was now studying in a rescarch capacity. Although 1

had an immediate understanding of the settings, roles and programs there, I now wanted to be able
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to dig decper and analysc and interpret the issucs as an outsider might scc them. In the schools with
which 1 was initially unfamiiiar. 1 nccded to work harder to csiablish the insider perspective.
However, my cxpericnce as a professional who had recent cxperience of implementing
technologics into thc school curriculum, both as a teacher and as an administrator, was
advantageous at all sitcs, as a framework for understanding pedagogical practice and the culture of

schooling was alrcady in place.

Being a cross-national study brought with it additional challenges in maintaining an objective
participant obscrver rolc. It was important for me to understand contexts and scttings and cstablish
relationships of trust very carly on at each sitc in cach country, as I was living in the US but
making regular visits to Australia. To maintain a participant stancc when not on-sitc, I needed to
encourage participants to accept my ongoing rolc as rescarcher and communicate with me on-line
when I was not present. In this way I hoped to gain a morc or less immediate understanding of the
progress of the unit of work and the challenges while the participants were experiencing it. These
issues were then referred to in interviews, discussions, and obscrvations when | was again on-site.
Similarly, at times tape recordings of mectings were forwarded to me and this too cnabled ongoing
involvement with and understanding of the participants® work and their perspectives which [

pursucd later in face-to face scttings.

4.1.7  Selection of research sites

For this multi-sitc study I chosc to cxamine four cases where the phenomenon under study could be
clearly identificd at cach sitc. Goctz and Le Compte (1984) refer to this as “critcrion-based
sampling” and Patton (1980) uses the term “purposcful sampling’. Criterion-based or purposcful
sampling rcquires the rescarcher to cstablish the criteria, bases or standards neccssary for units to
be included in the investigation and then to find a sample or samples which match these criteria
(Mcrriam, 1988).
The criteria cstablished for a suitable site included schools in which:
e tcachers required students in grades 7 and/or 8 to usc computer technologics in their
curriculum for rescarch and multimedia presentation
e tcchnologics available to students included computer hardware with multimedia
capabilitics; Internet software (browser and email! facility); web page creation programs
(c.g. Adobc Page Mill, Nctscape Composer) or multimedia presentation programs (e.g.
Hyperstudio or Hypercard), scanncrs; digital still and vidco cameras; audio input
e students were cngaged in a unit or units of work which took placc over an extended period
of time
e 1 could obscrve the unit of work in progress

e that students and teachers were able to communicate with me on-line
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Four sites, two in cach country. matching the scicction criteria, were cventually located, although
not surprisingly, this task was more difficult in the US than m Australia. The schools, using
pscudonyms, werc:

e Silicon Valley Middle School, California (SVMS. US)

e Redwoods Catholic School. California (RCS, US)

e Outcr Mclbourne Sccondary College, Victoria (OMSC. Aus)

e Eastern Girls’ Grammar School, Victoria (EGGS, Aus)

In California I was ablc to cxplorc possible sites meeting the criteria cstablished for inclusion
through involvement with a large non-profit cducation foundation - Joint Venture Silicon Valley
(JVSV) Networks. Not long after my arrival in the US. 1 made contact with the foundation as 1 was
interested in the programs and approach the foundation had adopted. With tcachers and schools in
the local county offices and school districts, JVSV, supported by a Federal Government grant, was
working to fast track improvements in litcracy, mathematics, scicnee and the curriculum usc of
multimedia. The JVSV Challenge 2000 Multimedia Project accepted my offer of assistance on a
voluntary basis. and during a two-vear period 1 worked on a varicty of project activitics which
cnabled considerable contact with schools. tcachers, students and consultants involved in

innovative curriculum projccts using multimedia technologics.

Both school sites ! eventually sclected in California were part of the JVSV Challenge 2000
Multimedia Project. Both schools reccived grant monics and support from JVSV as they undertook
a unit of work requiring a project-based learning approach using multimedia technologics. The first
school site. RCS, is a Catholic clementary school whose grade cight Social Studics classes were
involved in an cxtensive unit of work which required rescarch and presentation of findings in
multimedia format. This school had a clearly articulated vision for implementing tcchnologics
across the curriculum, and the work being done with cducational technologics in this grade 8
classcs was thc culmination of their program. The second US school, SVMS is a large co-
cducational middle school whosc gradc 7 and 8 Spanish classcs were doing an cxtended
muitimedia projcct. The 1999-2000 school vear was the first time the Spanish teacher had
attempted to usc technology on a large scale with her five classes and her program was not part of a
coordinated school-wide program. The principals of the US schools accepted and acknowledged
my credentials (including that 1 had completed an Ethics approval procedurc) and my expertice and
expericnce. The range of people approached to participate i the study also scemed happy to have
an ‘outsider’ working alongsidc them. Thus 1 was fortunate to be able to locate from many
possibilitics, two schools which met my criteria for inclusion: usc of multim«ia technologices for

rescarch and presentation at grade 7 and 8 levels. That I was able to immerse mysclf in the
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Californian school syvstem through involvement with various JVSV projects certainly assisted
identification of, and access to, sites for study. Regular collaboration with a range of educaters.
§ l support staff and educational administrators in many different schools under thc umbrclia of this
significant foundation enabled entréc to schools, programs and support organisations unimagined
when I left Australia. I was accepted not mercely as an interested visiting Australian rescarcher, but
| onc whosc recent profcssional practicc was also ‘at the coal face™ implementing educational

technologies both as a classroom teacher and administrator.

Of the two Australian schools. Outer Mclbournc Secondary College is a government co-
educational school. This school planned to introduce a new program in 1999 for a sclected grade 7
class. Underpinning this new program was a desire to create an integrated curriculum which made
extensive use of multimedia technologics for rescarch and presentation. This school was also of
interest by way of comparison with the other Australian school, an independent girls™ school.
Although OMSC had extensive hardware facilities installed throughout the campus. little had been
J done in a systcmatic way to introducc the students at this level to the use of educational
technologtes. The other Australian school sclected. Eastern Girls™ Grammar, is 2 large independent
i school with a well established approach to the use of educational technologics across the
curriculum. In particular, this school has placed emphasis on the use of multimedia technologics in
its grade 7 and 8 programs. Staff allocated to both the teaching of computer skills and secking their
| effective use in the curriculum is a feature of the school’s program. Prior to leaving for the US. 1
had held a leading teacher and administrative position at this school, responsible for curriculum and

staff development, a role which included supporting the curriculum usc of cducational technelogics.

While mecting my criteria for sclection. these two schools offered opportunities for a comparative
analysis in that they were at different stages of development of their grade 7 and 8 level programs.
1 In both instances in Australia, the principals and relevant teaching staff welcomed me as rescarcher,
recognising that not only did I have some expertise and experience in the cducational tcchnology
ficld, but that 1 was also willing to actively participate in classroom activitics and professional

dialoguc if asked.

My success in obtaining four sites mecting my criteria for sclection in the two countrics also
reflected in part that this study was to be a cross-national study and that all participants were very

interested in the outcome.

Tablc 6 indicatcs the number of classes at the grade 7 and 8 levels included in the study.
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Table 6
Number of classes in the study

RCS, US SVMS, US OMSC, Aus EGGS, Aus
2 x grade 7 classes 4 x grade 7 classes
2 x grade 8 classes 1 x grade 7 class
2 x grade 8 classes 2 x gradc 8 classcs

Stake (1995) argucs that the opportunity to lcarn from the casc/s the rescarcher sclects is of primary
importance. The cascs that formed my multi-sitc study allowed for this. Apart from all sitcs
meeting my basc criteria, these sites offercd the opportunity to cxamine pedagogical practice
operating in two countrics with different school systems, structures and practices. Of the
Californian sitcs, one was a Catholic school, whose gradc & classcs were involved in a systematic
school-wide technology program and was the exit year of the clementary system. The other US
school was a statc-run middlc school whose grade 7 and 8 students werc commencing a teacher-
initiated program in the use of technology. Both US schools were cocducational and both were
receiving support from an outside funding organisation. In Austrahia, I used an independent girls’
school with an established educational technologics program and a state cocducational school,
attempting an ambitious program for the first time. Both of these schools™ grade seven and cight
classes were located in the Victorian secondary school structure. Thus the phenomenon under study
in all four sites was constant, but the diffcrent structures and settings allowed for further issues and

questions to be explored.

4.1.8 Selection of participants

The need for rescarch to consider ordinary expericnees and commonsense problems is stressed by
Yatcs (1999). On this basis, it was important to sclect a range of participants at cach school site
who collectively could provide voices and perspectives from the classroont to assist understanding
of the issucs. During the casc sclection phase, 1 held preliminary discussions and investiz.:iion with
teachers. administrators and /or support personnel at cach site and progressively fornwed an idea of
who might be key informants. Later, during the course of the study, as I became more familiar with
the programs, and how they operated in the unique culture of cach school, this prcliminary group of
possibilitics always expanded. Judgments then had to be made progressively about who should be
included and who might best contribute to the aims of the study. In the first instance at cach scheol
sitc I sought the participation of classrcom teachers engaged in the teaching of a unit of work using
cducational techrologics. 1 sought permission to obscrve them and their classes at work, and to
intervicw them. I also cncouraged them to communicate with me on-line during the course of the

unit of work they were tcaching.
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Exploration of student perspectives was also central to the study. Given young people’s saturation
in modern digital culturc outside the school, both as consumers and creators, students™ experiences
and views on their usc of computers for school learning tasks was scen as cssential. I sought
permission for students in the classes selected to respond to an on-linc questionnaire following

completion of the unit of work and for some of them to join focus groups.

Where there were icchnical or curriculum personnel providing support to the classroom teacher and
students. 1 sought their inclusion as well. Perspectives of administrators who had key decision-
making roles werc also scen as important to the study and were included wherever possible. Some
of these participants became “key informants® that is by the naturc of their position. cxpertise or
respect they commandcd, their perspectives were essential to an overall understanding of what was
happening in the schools. Table 7 indicates the total number of participant staff and students in the

study at cach school. Numbers reflect the different type of program at each school.

Table 7
Number of participants in the study

RCS. US SVMS. US OMSC. Aus EGGS, Aus
No. staff 5 2 6 12
No. students 70 110 2 156

Considerably more staff and students arc participated in the EGGS Aus study than m the three
other schools. This is duc to the compichensive, coordinated nature of the ICT program in that
school which involves many staff in scveral different subject departments, who also act in support
roles. A study of just one class in onc subject at this school would not provide sufficient
understanding of the ways in which technology is used and supported in the curriculum. Classroom
tcachers arc supported by an extensive range of other staff in a number of ways not scen in the

other schools.

At CHISC, the other Australian school, four subject specialist teachers taught the intcgrated
studics/technology components for the one Grade 7 class, the focus of this study. Of thesc four
teachers, onc was also the school’s Leaming Technology Coordinator. While on a term’s long-
service leave he was replaced by another teacher. Both this new teacher and. the Curriculum
Coordinater, who had overall responsible for the trial Grade 7 leaming technologics project are

included as participants.

Both US schools chosen for the study wire schools involved in the Chatlenge 2000 Project-Based

Learning with Muliimedia Project funded by the Joint Venture Silicon Valley Networks. In
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addition to school-based staff. support staff funded by the Project were included as participants in
the study. Thus the range of staff sclected included those best placed to contribute to an

understanding of the pedagogical practices operating in the various classes.

4.1.9  Issues of validity

Whercas long established procedurcs and protocols have been devised to determine validity and
reliability in rescarch done in the positivist tradition, determining whether qualitative rescarch can
be deemed both valid and rcliable is a hotly debated issuc. Schensul, Schensul and LeCompte
(1999 p.272-273) make a casc for adapting, modifying and translating positivist rules of validity
and reliability to ethnographic practice. Above all, they arguc, the rescarcher should aim for quality.
Further. Lincoln and Guba (1985) and Wainwright (1997) arguc that valid and rcliable procedures
applicd consistently throughout a study arc cssential if the qualitative rescarch is to be trusted and
accepted as an accurate representation of the phenomena examined. For this qualitative case study,
I chose to accept these vicws and aimed for on-going consistent application of the rescarch process
and analysis of data grounded ir: the chosen methodology, while at the same acknowledging the
controversies and being cever alert to the difficultics and threats to validity and reliability that

research of this naturc might raisc.

Internal validity requires that the findings match reality: that they arc a valid reflection of how
respondents felt and thought about a topic. This could be problematic however, given the
interactionist paradigm which argues that reality is a “multiple sct of constructions™ (Lincoln &
Guba, 1985). Thesc authors argue that the investigator must show that they have ‘represented those
multiple constructions adequately” (p.168). Similarly, Wainwright (1997) statcs that qualitative
rescarchers must be concerned with the validity of the data they collect progressively that is, with
whether or not the data express the considercd and authentic views of the informant. with minimal
intcrference or distortion by the rescarch process. Construct validity requires that the interview
guides, questionnaires, focus group discussions ctc arc appropriate for gleaning the information
being sought. Where the rescarch is carried out over a long period, it can be quite some time
between the initial data collection and the point at which consistent patterns emerge and make
scasc. Thus there is a need for regular checking for the validity of the rescarch process throughout

the study (Schensul, Schensul and L.cCompte, 1999, p.277).

A major mcans of ¢nsuring intcrnal validity in qualitative case study is triangulation. Triangulation
in research terms usually means that rescarchers use different scts of data, different types of
analyses, different rescarchers, and/or different theorctical perspectives to study one particular
phenomenon. Triangulation requires that the same phenomena be viewed from different

perspectives and stakcholders to allow for corroboration of information gained from responscs,
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items, cvents or themes (LeCompte and Schensul, 1999). Thesc different points of view arc then
studied so as to situate the phenomenon and locatc it for the rescarcher and reader alike {(Denzin,
1978). Yin (1984) cxplains that the need for triangulation ariscs from the cthical need to confirm
the validity of the proccsses. Stake (1995) adds that triangulation protocols arc uscd to cnsure
accuracy and alternative explanations. In cach of the cascs comprising my study. I aimed to
triangulate trough the use of multiple sources of data (from teachers. students, administrators,
classroom settings. mectings, student work). and multiplc methods of data collection (participant
obscrvation, intcrviews, focus group discussions, questionnaircs) consistently applied at cach
school site. According to Anfara and collcagucs (2002), it is also incumbent upon qualitative
rescarchers to publicly disclose thc means they usc to “establish internal validity (trangulation),
theme development and the relationship between research questions and data sources’. To this end,
detailed description and accompanying tables related to the multiple data sources used is found in

Section 4.2. In addition the Appendices contain samples of the various forms of data used.

Anothcr means by which qualitative casc study mcthodology attempts to ensurc validity 1s through
prolonged engagement. Prolonged cngagement is the investment of sufficient time to achicve the
purposcs of lcarning the sctting, testing for misinformation, and building trust (Merriam, 1988)
Although the length of time I spent on-site at cach of the four schools varicd, the collection of data
was sustained over a considerable period. Data collection commenced at the start of the Australian
school year in 1999 and cnded at the end of the US school year in June 2000. The flexible means of
data collection used during this time - on-sitc. face-to-face ficld work at all sites: on-linc
communications from staff and students, audio tapes of mectings at which 1 was not present and
minutes of mectings contributed to satisfving the criteria for prolonged cngagement, and thus to the

validity of the study.

Member checks, the taking of data and interpretations back to people from whom they were
derived for checking, is another means to promote validity (Guba and Lincoln. 1988; Mcrriam
1988: Stake 1995). 1 used this strutcgy wherever feasible, for example when I had multiple
interviews with a participant or where I had an ongoing dialoguce cither face-to-face when doing the
fieldwork or by email, or through the focus group discussions. I decided against returning full
sranscripts of mterviews to the interviewees for checking. Often I found teachers were so busy, that
asking them to do over and above the giving of their time for the interviews, scemed an imposition.
Also, in onc casc, when I did return an interview, the intervicwee was horrified, as she thought her
spoken language was very inclegant and tangential. Normally she prided hersclf on her
grammatically corrcct written language and wanted to rewrite what she had said. When reassured
by me that I wanted to capturc her nuances and emphases as they told me so much about was

important to her, she was satisfied.
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Persistent obscrvation. which requircs the rescarcher to ‘identify those characteristics and clements
in the sctting that arc most relevant to the question being pursucd and focus on them in detail’
(Lincoln & Guba, 1985 p.304), is another of the techniques that can promote credibility and
confidence in the findings of the study. Cnce it was clear to me from the cmerging data what were
the key issues and concerns of the participants, thesc were then explored and cxamined further,

especiaily in open-cnded interviews and discussions.

To establish validity in qualitative data analysis, Wainwright (1997) also argucs that it is important
to synthesisc the subjective testimony of informants within a broader historical approach. He
argues that issucs cmicrging from participant obscrvation or ethnographic data can be placed in an
historical and structural context. and that problems identificd in the academic litcrature can
influence the dircction of the ethnographic study. By this means,

the rescarcher docs not sct out to test a pre~conceived hypothesis, nor is an entircly
open-endcd approach adopted. Instcad the rescarcher begins by obscrving the ficld
of study, both as a participant obscrver and as a reviewer of academic litcrature.
From the synthesis of these sources a rescarch agenda emerges that can be pursucd,
again, by a mixturc of obscrvation and theoretical work.

Wainwright draws on Hammersley and Atkinson’s 1983 definition of reflexivity: the rescarcher’s
conscious self-understanding of the rescarch process, or more specifically. to a sceptical approach
to the testimony of respondents (i.c. Arc they telling me what [ want to hear?), and to the
development of theorctical schema (i.c. Am 1 sceing what 1 want to sce?). This reflexive
management of the rescarch process in the pursuit of validity applics to cach stage of the rescarch
process, from cstablishing relations in the ficld to writing up the conclusions (Wainwright, 1997).
Whereas grounded theorists tend to rely solely on data from the study combined with rigorous
analytical procedurcs to make valid explanations and judgements, reflexive practice docs allow for
rescarchers to apply their personal understandings, knowledge of the relevant hiteraturc and the

rescarch process in the quest for vahdity.

4.1.10  Issues of reliability

Reliability refers to replicability of rescarch results over time, different sites and populations and
with different rescarchers (Schensul, Schensul and LeCompte, 1999). However, the term, which
comes from the positivist rescarch paradigm is particularly problematic for naturalistic, qualitative
studics which focuscs on never static human behaviour, where the rescarcher is the instrument of
the investigation and where rigid laboratory controls arc not applied (Mcriam, 1988; Schensul,
Schensul & L¢Compte, 1999). Delincating clcarly all of the steps in conducting an cthnographic
study rescarch is essential to cnsuring its reliability and can go a long way toward cnsuring that

other rescarchers might approximatc the research process - although not necessarily the results
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(Schensul, Schensul, & LeCompte, 1999 p. 288-289). Similarly, Herschell (1999) uses the term

B

‘process of believability” - the design and implementation of principles and procedures to cnsure
that the qualitative data, analytical tactics and outcomes arc authentic, belicvable, trustworthy and

rcliable. Thus a detailed account of the rescarch design, data collection methods and the approach

taken to analysis and interprctation is provided with the view of cstablishing the credibility and

reliability of the rescarch.

4.1.11  Generalisability

In the casc site selection process, I aimed as far as possible to find sitcs which would glcan
comparablc data in order to mect the structure and focus criteria which Bennett and George (1997)
belicve arc essential for cffective comparative casc studics. There was no attempt to look for a
representative samplc of schools in cither country. Rather, I wanted to usc schools with tcachers
and students at the same grade levels doing similar things. Casc studv mcthodology purports to
describe and cxplain the phenomena under investigation but will not provide gencralisable findings
applicable to other cases or systems. Bennett and George arguc that through casc study
mcthodology, rescarchers can scek contingent gencralisations that apply to similar cases with
similar variables. Ideally, thesc contingent gencralisations will form typological theories which
address the causal dynamics of many diffcrent tvpes of a phenomenon or different causal paths to
the outcomes of intercst, but cach genceralisation is by itself still contingent. Casc study rescarchers
arc more intcrested in finding out the conditions under which specificd outcomes occur than the

frequency with which those conditions and their outcomes arisc.

| Stake (1995) argucs for a casc-stucy approach centered on a morc intuitive, empirically-grounded
gencralisation. He terms it “naturalistic” gencralisation. His argument is based on the harmonious
rclationship between the reader’s experiences and the casc study itself. He cxpected that the data
generated by case studies would often resonate experientially with a broad cross scction of readers,

thereby facilitating a greater understanding of the phenomenon.

4.2 Data gathering across time and space

This scction cxplains the mcthods usced for data collection, the methodological chalicnges faced,
and provides details of the data sct obtaincd. Consistent with a study adopting an intcractionist ’
framework, multiple sources of data and multiple techniques were used to cxplore the rescarch
questions and to provide amplc opportunity for triangulation within the individual schools and
across the data sct as a wholc. Of particular concern was the need to tind flexible means of
collecting comparable data in both Australia and the US, given 1 was the sole rescarcher and that
data was to be collccted in two countrics, in four schools, sometimes simultancously. Thus on-line

sources (student questionnaires, teacher cmails and on-line reflections) were adopted alongside
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face-to-facc ones (intcrvicws with staff, informal conversations, classroom obscrvations, student
focus groups, attendance at tcacher mectings). In addition, mcctings 1 was unable to attend

personally in Australia were audio-taped and posted to me, and meeting minutes werce forwarded as

R

cmail attachments or delivered in hard copy. This design was consistently applicd at cach school
site. Although the numbers of teachers and students involved differed, and the framework for
curriculum delivery at cach school, and in cach country also differed, the same rescarch principles
applied. In all cascs in this study, data werc obtained through the voices of individual tcachers, the
teachers in meetings, the students individually, and collectively in focus groups. and from my

observations.

Discussion of cach of the mcthods used follows. Details of the data set are included in tables cither

in the body of the text or incorporated into the appendices.

j 4.2.1 Time spent at each school

Well in advance of the formal data collection phase, I spent time at cach school, mecting with the
Principals, Curriculum and Information Technology Coordinators, classroom tcachers and other
stakcholders, cxplaining my purposc, discussing logistics and cstablishing trust. In all instances this
requircd morc than onc visit. Schools, on both sides of the Pacific, arc very busy places, and
tcachers” work, especially at peak times such as reporting to parents, can be punishing. Uppermost
for me was to rcassurc stakcholders that my aim was to understand what was happening in their
schools and technology-using lcssons, to requcst as little of their time as possible and to assist their
work if requested. Timc was also nceded to obtain thc nccessary cthical clearances from

| participants. Table 8 shows the time actually spent at cach school in the data collection phasc.

Table 8
Time spent at cach school

RCS, US SVMS, US OMSC. Aus EGGS, Aus
7 Dec - 14 Dec 99 7 Fcb - 30 Mar 00 21 May - 3 Junc 99 18 May — 2 Junc 99
11 Jan - 30 Mar 00 18 - 26 May 00 20 October 99 14 - 22 October 99

Scveral factors determined the amount of face-to-face time spent at cach site in the data collection
1 : phasc and what 1 was able to achicve at cach sitc. 1 scheduled my two-weck return trips to Australia
in the sccond and fourth terms of the Australian 1999 academic ycar. EGGS had computer projects

scheduled in all their grade 7 and 8 classes throughout the year and classroom observation, meeting

attendance, interviews and focus groups were rcadily achicved during both visits. Exact replication
was more problematic at OMSC, the other Australiar. school. Only onc¢ of the OMSC grade 7

classes was involved in the study, and of the threc interdisciplinary multimedia projects planned for
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the vear. I was unable to observe the first as it did not coincide with my visit and the school did not
proceed with the third project. Nevertheless the second and most extensive project straddled both
visits enabling time for similar data collection mcthods to thosc uscd at the other schools. So,
despite a similar design, the time actually spent on-sitc at OMSC was considcrabiy less than at the

three other schools.

I was ablc to spend more time over longer periods in dircct contact with the classrooins, students
ané tcachers in the US schools. The tcachers involved thercfore did not recourse to on-linic
reflections or email as was the casc with the Australian teachers. The fact that the academic ycars
in the US and Australia differ was an advantage as it allowed for staggering the gatheiing, receipt

and management of the large volume of data.

4.2.2 Participant ocbservation

Real-time obscrvations of tcachers and students in classcs and attendance at mectings where
tcaching and lcarning in multimedia environments were cither in operation. or the object of
discussion, were a major component of the design of this multi-site casc study. As noted carlicr, 1
offercd to help in classes and participate in mectings if asked and this offer was taken up at all sites
to varying degrees. For example, many times in all school sites, 1 assisted students, and somciimes
teachers, with technical difficultics or advice on computer or software issucs. In some mectings and
in ad hoc discussions my contributions and opinions were sometimes sought. In Australia, at EGGS,
the school in which I had previously been employed, there was also a sensc of staff wanting to
share new developments with me and gamer reactions to these. Balancing the need for trust and a
willingness to participate, while maintaining a sufficient objective outsider stance, was therefore
always a consideration and a challeage. In the US schools my presence was considered somewhat
of a novelty and I was welcomed as bringing a fresh perspective to critical issucs. The perspective
of an Australian cducator who was able to identify with and relate to many similar problems and
issucs relating to the usc of cducational technologics in the US was advantagcous to cstabiishing

acceptance in the rescarcher role.

4.2.3 Classroom observation

Computer-mediated learning tasks in the classrooms of the type under cxamination here arc messy
to obscrve and can be even more ditficult to represent accurately. In any one instructional period,
students can be engaged in several quite different lcarning activitics relating to both content <iid
skill, using differcnt sottwarc packages, and solving diffcrent technology issucs in different ways
and with different levels of ability. The vagarics of technology can frequently interfere with the

instructional design plan of the teacher. Teachers in these classes can also move between different
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roles: instructor. facilitator and learncr. Morcover, often overt obscrvable intense involvement and
engagement of students in computer-mediated activitics can mask quite superficial and low-level
cognitive tasks. Record.ng and conveying accurately what is happening is difficult cven if there is

more than one researcher involved in the task.

Initially I set out to record specific classroom intcractions at cach school in a very structured way
using a classroom obscrvation proforma (scc Appendix A). Devising the proforma had allowed me
to identify and focus oa featurcs and aspecis of the class activities that might be of significance:
design and structurc of lesson, time spent on various activitics, role of tcacher as
instructor/facilitator/discussion leader, pattern of intcractions between tcachers and students,
students and students, student access to and use of technology: problems cxpericnced, how
problems were solved. Using the structured formmat at cach sitc was initially very valuable.
However, as I became morc familiar and comfortable with the different classroom settings,
teachers and students, and as most of the projects observed were undertaken over an extended
period of time in the same learning setting, I fecund the proforma too restrictive. As the participant
observer 1 gained more insight by waiking arcund, watching and talking with students and teachers
as thcy worked. Students and teachers knew 1 was a knowledgeable adult and often asked me for
help or comment as well. Thus 1 came to prefer to describe cach classroom obscrvation session in
my notes both during (if appropriatc) and/or after an obscrvation session. These notes might
include: broad description of the lesson and the teachers” instructional proccdures; specific issues
faced by the class or by individuals; snippets of conversation; impressions and comments on
significant cvents; items that nceded validation from other sources or means, questions for further
rescarch ctc. The notes were then coded and available to draw on during the analysis and writing

phascs. An cxample of my rough ficld notes is included (scc Appendix BY.

Although tix:3 approach was uscful in trying to capturc and portray the messincss of the classroom
experience, it is acknowledged that one rescarcher cannot hope to observe record and make sense
of all factors a¢ play. Morcover, | was aiso mindful of subjcctivity and personal bias issucs in what

I chose to focus on i the course of an observation session.

Table 9 (p.93) gives details of the number of classcs observed at cach sitc.

4.2.4 Formal mectings and informal discussions

I endcavoured to attend as many relevant mccetings as possible. At the two Australian sites, I was
mviicd to attend and participate in formal teacher meetings where matters for discussion incleded:
issucs relating to implementation and progress of the particular programs or units of work:

pedagogical practice in computer cnvironments; school policy relating to the use of techuology
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across the curniculum. Most of these mectings were successfully audio-taped by me and personally
transcribed. Audiotapes of relevant mectings 1 was unablc to attend at EGGS. Aus were forwarded
to me in the US. The other Australian school. OMSC, forwarded mc minutes of their mcctings
which I was unable to attend in person. As referred to above, rarcly was my rolc when attending
meetings in the Australian schools one of passive obscrver. In both schools 1 was ofien asked to
contributc an opinion or suggestions as somconc who had considerable expericnce with the issucs

under discussion.

In the US, attendance at in-school mectings at the two schools was not appropriatc for scveral
reasons. At RCS, the focus of the study was the two grade 8 Social Studics classcs taught by the
ong teacher. No formal meetings were held between her and the Technology Learning Coordinator,
the one most directly involved with her work. Planning and discussion were held on an infrequent,
ad hoc basis. This scenario was repeated at SVMS, US. There were no formal mectings between
the grade 7 and 8 Spanish tcacher and her sources of support - their discussions and planning
sessions were also held (infrequently) when and as required. However, 1 did attend nine of the
monthly mectings of thz Challenge 2000 Multimedia Project’s Technology Learning Coordinators
(TLCs). Members of this group included the TLCs allocated to SVMS and RCS. the two US
schools in the study. Through the reporting framework of these meetings, specific information
about SVMS and RCS. and the student projects were tabled by their respective TLCs and discussed
in the broader context. So although no forma! mcetings were attended at the two US schools,
gathering of pertinent school data was enabled through attendance at this forum. The TLC mectings
were designed to update participants and provide opportunities for sharing and reflection on
experiences in the Challenge 2000 Project. Participation in these mcetings assisted me considerably
in understanding the context and framework for innovative technology usc in these Californian
schools. I was able to explore the policy and practices driving the Challenge 2000 Project and the
ways they played out in a large number of northern Californian schools including the two schools
: in this study. 1 was ablc to sce at first hand the impact an injection of US Federal funds, expertise
and cxpectations could have. These mectings also provided insight into the operation of the support
network for the Technology Learning Coordinators themsclves. In contrast to my meceting
L attendance at the Australian schools, 1 was much morc of a passive obscrver in these US meetings.
I was considered to be the interested. informed outsider allowing mc greater freedom for objective
E reflection. Also in attendance at these mectings were the evaluators and rescarchers involved with
; the Challenge 2000 Project. Thus these TLC mectings and the resultant networking with its
f members provided a rich source of data cnabling insight into the particular schools under study as

| well as the broader issucs facing use of cducational technology in US schools. Table 9 (p.93) gives

details of the number of mectings available for analysis.




Many, many informal discussions and activitics with participants and mysclf cccurred at all sitcs.
Thesc occurred prior to and at the cnd of lessons, over lunch, in the corridor. 1 noted the gist of
these conversations and annotated them as soon as possible after the cvent as well. 1 realised,
however, that relying on memory to truly capture the meaning and nuances of the dialoguc was

more difficult than using an audio-taped version.

4.2.5 Teacher on-line reflections and email communications

In addition to facc-to face contact with, and observation of, participants at cach of the four sites,
on-linc communication in various forms cnabled contact in a timely way, not possiblc had 1 refied
solely on my physical presence at cach site in cither country. Through regular email contact with
teachers and through an on-linc Teacher Reflection proforma (sec Appendix C). 1was able to keep
track of their thoughts regardless of where I happened to be. The on-line reflection format was
designed to give teachers the opportunity to put their thoughts down as soon as possible after a
iesson or significant set of behaviours. I used the issucs and concerns raised in thesc reflections in
scveral ways: to build a picture of classroom practice even when 1 was not present. as a basis for
further exploration in face-to-face-intervicws, as a means of helping shape what 1 should look for in
classroom obscrvations, and for helping to frame the focus group discussions with staff and

students. (Sce Appendix D for a sampic teacher reflection).

Thesc forms of communication were particularly valuable in the Australian schools as 1 spent less
time there. I don’t think I would have been able to establish the same level of trust and confidence
if 1 had just arrived at the schools several months between visits and be expected to take up where 1
had left off last time. In this way I felt I had a reasonable understanding of the units of work and
tcachers® difficultics, challenges and successes. Interview time was thus able to be uscd for
clarification and claboration, rather than starting from scratch. Familiarity and comfort with the usc
of email and on-linc reflections varicd however. At the start of the study, staff at OMSC, Aus had
only recently been allocated portable computers with Internet software and some of them had had
little training in the use of email. As the study progressed, so did the comfort level. Other factors
constraining the successful usc of on-line communications were network crashes and teachers
finding time in their busy lives to communicate with me. None of the tcachers in the study had a
computcr permancntly connccted to the Internct available on their workspace desk. This meant
tcachers who wanted to communicate in this way with me nceded to usc cither an Internet-
connected computer in a staff room, connect up their portable computer or wait until they were at

home to use a connection there if they had one.

Table 9 (p.93) gives details of the number of on-line teacher communications available for analysis.
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4.2.6 Student on-line questionnaires

An on-linc Student Questionnairc {scc Appendix E) asking for both structured and opcn-cnded
responses was designed for completion by students at the end of their unit of work in which the usc
of the Internet and presentation in multimedia formats were required. The aim was to elicit from
students what they perceived were the Icarning tasks asked of them. the range of computer
hardware and software uscd in doing thosc tasks, any problems encountered, what support was
available for them and to reficct on their lcamning in a technological environment. The richress of
relevant data obtained indicates the questionnaire items were appropriate and met demands for
construct validity. Student perspectives gained from the open-cnded items were particularly

valuable. The questionnairc was available in digital form and students submitted their responses

on-line dircctly to me. This had a number uf bencfits: it was relatively casv for students to complete,

requiring on average 10 minutes: the format mirrored the digital lcarning cnvironment of the unit of
work: it allowed mc instant access to responses wherever [ was: and because the data were in
digital form, it was relatively simplc to inscrt into the NVIVQ software for coding and analysis. |
am grateful to SRI. Palo Alto, California for their assistance in recciving the qucstionnatires on their
server and scripting the data before redirecting it to my cmail address. Thus 1 was able to keep
abreast of the students’ expericnces and attitudes in a timely way. It also gave me the opportunity
to digest and reflect on the data prior to pursuing idcas and issucs in subscquent focus groups with
students and tcachers. and in meetings or interviews. This usc of technology was able to support the
cthnographic rescarch framework, in that 1 was ablc to further clarify, explore and probe idcas,

which distance. time and logistics might not normally have permitted.

However, not all students in cvery class completed a questionnaire. Time constraints. competing
curricular demands. inaccessibility of computers and some technical difficultics affected the overall
number of responses received. Technical difficultics at OMSC in Australia were a particular
problem. A nectwork crash whilc questionnaires were being transmitted accounted for a low
responsc. Morcover. of the four responscs that were received from this class, only two were really
useful. The other two were obviousty not completed with any degrece of scriousness and no open-
ended questions were completed. Both the technical problems and the way in which some students
treated the study, reflected broader issues at this school. These will be claborated later. Therefore,
to understand the experiences of these students, greater reliance on focus-group data, the tcachers’

comments and my obscrvations was nccessary.
Student Questionnaires werc also not received from all students at EGGS in Australia, albeit for

different rcasons. The grade 7 English class lost the period designated for the task and the teacher

was unable to reschedule the time. Nevertheless, alternate sources ensured I had access to the range
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of student perspectives: two students from the English class were involved in the grade7 focus
group and I had access to several student sclf-cvaluations about their technology usc from this class.
The sclf cvaluations were teacher- administered and centained an open-cnded question similar to
minc (sce Appendix F for a samplc). Questionnaires were received from students representing all

other grade 7 and 8 subjects involved.

Nearly all students in all classes in the two US schools completed the on-line questionaaire. Table
9 (p.93) gives details of the number of student on-line qucstionnaires received from cach site,

The immediacy of the on-line communication from both students and tcachers was impressive,
cspecially when Australian responses were received in Californis and vice versa. Being able to read,
manage and analysc the responscs soon after completion, despite the differences in time and
distance, made for a far morc satisfving rescarch experience than might otherwise have been the
casc had I needed to rely on other means to get the samc sort of data. Thus, given the on-linc
student responscs, together with teacher reflections. via the Teacher Reflection template and cmail
communication, the potential difficultics in agtempting a cross mational study by one rescarche

were dimmished.

4.2.7 Interviews

Audio-taped interviews were conducted with classroom teachers and other staff at cach of the
school sitcs. Table 9, p.93 provides details of the number of interview conducted at cach site. In the
carly stages of the study, these interviews were semi-structured, with similar types of questions
asked of cach interviewcee. As the study progressed and 1 became more familiar with the personncl
involved and the issucs at cach site, I used the available interview time to pursuc the identifiable
concerns cmerging from the growing data peol and items relating to the study with which the
interviewee was most concerned. During interviews, where 1 had previously received email and on-
linc comununications from the participants, these were referred to. Interestingly. at times teachers
had forgotten the intensc feclings experienced when reflections were written, and by the time of the
interview were able to bring a less emotional, more measured view of the behaviours or cvents that
prompted ti.c responsc. Similarly, where appropriate, references to my classroom observations and
items from meetings were also included for exploration in interviews. | found the face-to-face
interactive time spent with interviewees very valuable as often their commenis were frank, whercas
in mectings with their peers some iended to be more circumspect. We were able to explore issues at
length and I was able to check and verify comments and impressions in pursuit of and cfforts to
ersurc validity. Keeping the interviews on track in the time sct aside was sometimes an issue. Staff
mostly relished the opportunity to talk about their work, and some used the time to criticise the

institution or culturc of their school along paths tangential to the focus of study. To remain
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encouraging and non-judgmental were further skills I needed to draw on ai times. An extract from

an interview 1s included (scc Appendix G for an extract from an interview).

In all instances where interviews. focus group discussions or mectings werce audio-taped. 1
transcribed the data mysclf. Although time-consuming, 1 found the experience invaluable. Through
personal transcription 1 was able to thoroughly capturc the idcas and thoughts of the interactions, to
recall the nuances and cmphases and to grapple with issucs difficult to understand or cxchanges
that may or may not have been significani. As I was transcribing I was also able to categorisc and
codc the data for latcr analvsis.

There were the occasional problenis with the tape recording equipment, both with interviews and in
focus groups. Where this occurred in interviews. I took notes during the scssion, and compiled a
summary afterwards. 1 then submitted my notes to the intervicwees for verification. A similar
problem occuricd with onc focus group discussion forcing mc to summarise the discussion as best |
could but without recourse to checking by the students. Nevertheless the quantity of data obtained

from students individually, did scrve to counter balance this.

4.2.8 Focus-group discussions

Focus-group discussions with students at all schools and with tcachers at the Australian schools
werce organised to cnable the rescarcher to pursuc in more depth the participants' attitudes, beliefs,
and cxpericnces emerging during the study, than was possible in obscrvations, intervicws and on-
linc communications. Powcll and Single (1996, p.499) definc a focus group as ‘a group of
individuals sclected and asscmbled by rescarchers to discuss and comment on, from personal
experience, the topic that is the subject of the research’. By cliciting multiple perspectives and
explanations of behaviour through questions, dialoguc and discussion, focus groups can well serve
the symbolic intcractionist paradigm. Morgan (1988) recognises that focus groups can clicit
information in a way which allows the researcher to find out why an issuc is salicnt, as well as what
is salient about it. However, Morgan wamns that the rescarcher has less control over the data
produced than in onc-to-onc intcrviewing. The moderator has to allow participants to talk to cach
other, ask questions and cxpress doubts and opinions, while having very little control over the
intcraction other than gencrally keeping participants focused on the topic. By its naturc, focus

group rescarch is open-cnded and cannot be entircly predetermined.

Another possible limitation of focus groups is it should not be assumed that the individuals in a
focus group arc expressing their definitive individual view. They are speaking in a specific context,
within a specific culture, with the result that sometimes it may be difficult for the researcher to
clearly identify an individual message. Gibbs (1997) refers to other possible limitations of the valuc

of focus groups. Focus groups can be difficult to asscmble. It may not bc casy to get a
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representative sample and focus groups may discourage certain people from participating, for
example those who arc not articuiate or confident. The mathod of focus group discussion may also
discourage some people from trusting others with sensitive or personal information as the groups

arc not confidential or anonymous.

Focus-group discussions, involving groups of six to cight students, were held at all sites during the
students' lunchtimes. Teachers were asked to invite students with a range of abilitv and comfort
level with computers and who were happy to talk about their expericnees to join the discussions.
By this time, students in cach sitc were familiar with me and my rescarch role as | had spent time in
all of their classes. Also. by the time 1 met with cach of the groups, I had reccived the on-line
student questionnaire responscs from the schools giving mc an understanding of the collective
responsc of students to the unit of work they had completed and their attitudes to the use of
computers for lcarning. The discussion time with students cnabled me to explore in morce depth.
issues drawn from the aggregated responscs. interesting individual responses and impressions
glcancd from classroom obscrvations and other data collcction methods. Each of the student focus
groups was valuable in illuminating morc clearly the issucs from the participants' perspectives.

(Seec Appendix H for an extract from a focus group discussion).

Where appropriate, 1 also held focus-group discussions with groups of tcachers involved in the
programs. Focus groups with tcachers were held at both Australian sites but not in the US schools,
wherc only onc or two tcachers tcaching across scveral classcs were involved. This is a reflection
of the different school structures in cach country. To focus the discussions, teachers were asked to
individually compictc a Discussion Prompt (scc Appendix ). The prompt sought out tcachers’
feelings and attitudes about teaching and lcarning in a multimedia environment, its perccived value
for their students and what thcy most needed to continue in this mode. The US tcachers were asked
to complete the same promipt prior to our interviews. The prompt, which was designed as the issucs
emerged and crystallised during the course of the study, was successful in tapping into the key
expericnces, reactions and feelings of the participants. Originally conceived as a discussion starter,
the prompt also became a valuable tool to examine teachers™ views and experiences more closcly.
Further, usc of the prompt served to cxpose different interpretations held both on my part and
among participating teachers about the meaning of thc words ‘challenging’ and ‘challenged”.
Without a Focus Group discussion these misconceptions might not have been detected. Scction 7.5

cxamines this issue in more detail.

Tablc 9 shows the major data collection methods used and the number of items available for

analysis.
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Table 9
Data items available for analysis

RCS, US SVMS, US OMSC, Aus EGGS, Aus
Mo. classroom observations 17 16 6 35
Teacher on-line reflections/email _ _ 6 15
communications
No. tcacher intervicws S 2 5 10
No. teachers in focus groups - - 5 6
Mectings Challenge 2000 Multimedia Project observed - 2 obscrved - 6
TLC meetings - 9 minutes - 4 audio-taped - 6
Teacher Discussion Prompts 3 2 4 9
No. student questionnaire 60 112 4 80
responscs
. 3 Grade 7-5 7 Grade 7-7
No. students in focus groups Grade 8-6 Grade 8—6
Student evaluations - - - Yy

4.2.9 Documents

Various forms of print and on-linc documents from cach of the countrics were also considered. At
the schooi level, these documents include policies, brochures and journals, reports, and curriculum
and syllabus outlincs. To contextualisc school-basced information, extensive usc was also made of
information from district. statc and national cducation sources chosen to add to the pool of

understanding about the approach cach school had to the usc of computers in the curriculum.

4.2.10 Student multimedia presentations

Throughout the obscrvation phasc in the classrooms T watched the development of the students’
multimedia prescntations and with most of them 1 was able to sce the finished products. Some
schools uploaded the student work onto their websites to cnable viewing by a wider community
than the school. In somc instances 1 sat with teachers as they asscssed the presentation and explored
with them the quality of the work as they perceived it. There was no systematic attempt to look at

all the student work or to make cross-sitc comparisons: - this was beyond the scope of this study.

4.3 Management, analysis, representation and interpretation of the data

A major concern was how to effectively manage the mass of data from all sources and to compilc it
into a uscful form for analysis and interpretation. The key cthnographic rescarch mcthodologists,
whose approaches 1 have drawn from when designing this study, tend to refer to the tasks of
mcaning-making from a large mass of mainly unstructured data in similar ways. In essence,
rigorous analysis and interpretation of data, which may also lead to theorising, is fundamental to

doing qualitative rescarch. According to Patton (1980), analysis brings order to the data, turns raw
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data into smaller crunched or summansed data, and permits discovery of patterns and themes.
Miles and Huberman (1984, p.21-23) consider analysis to be data reduction, data display, and
conclusion drawing and verification. Analysis turns ‘raw data” into cooked data and is a critical
step lcading to interpretations and implications for further rescarch, intcrvention or action.
Interpretation, the second step of the analvtic process, requires the researcher to figure out what the
crunched data mcan, or what they say about the people, the groups, or programs the cthnographer

has been studying (LeCompte & Schensul, 1999).

4.3.1 Qualitative data analysis software for data management and analysis

To assist with the storage. management and ongoing analysis of the data 1 chosc to usc the
qualitative data analysis program NVIVO produccd by QSR Intcrnational. Scvcral factors
influcnced my choice:

e the program's ability to handlc documents which could be edited, annotated, coded and
linked, both intemnally (to other project documents and to my memos) and externally (to
multimedia data and Internct URLS)
the ability to scarch and retricve textual data coded and organised in a varicty of flexible
ways and to constantly refine these scarches as new data or ideas were added
the ability to create attributes for cach docurnent (c.g. schooi, country, rolc, gender, opinion
on a scale) and then to filter and scarch the attributes.
the ability to gencerate frequency tables and matrices from coded data which could then

allow the data to be represented in a range of ways, including graphs.

Having chosen the software, I embarked on a steep Iearning curve on how to use it. Struggle, trial
and crror characterisc this period. As mentioned carlicr, one of the ways 1 coped was recourse to
the on-linc (cmail) community of uscrs of the softwarc. Once mastered, | found management,
scarch and rctricval of the data, both efficient and cffective. In particular, the scarch capabilitics of
the toel made it possiblc to call up and look at the data in a range of ways which probably I would

not have attempted if not using computcriscd assistance.

4.3.2 Coding

Coding of data is the fundamental means by which order is initially placed around the data set.
Codes arc used to represent concepts, categorics, regularitics, patterns or themes around people,

idcas, events, and attitudcs to support later analysis and interpretation. Coding can be done

deductively, cstablished prior to the study or inductively as the study is in progress, drawn dircctly

from the data. According to Goctz and LeCompte (1984 p.191), devising categories is largely an
intuitive process, but it is also systematic and informed by the study's purpose, the investigator's

orientation and knowledge, and ‘the constructs made explicit by the participants of the study”. As
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categorisation develops, the codes are often arranged hicrarchically in trees with sub sub-codes
collapsing into sub codes, subsumed into larger codes. Merriam (1988) argucs that qualitative
rescarch requires on-going analysis throughout the coursc of a study, otherwise there is risk in
devcloping an unfocuscd. repetitious and voluminous data sct. Further, she states the rescarcher
nceds to be more than a recording machine, but rather a critical thinker who constantly reflects on

theorctical, methodological and substantive issucs throughout the investigation.

4.3.3  Data analysis

Throughout the study. my record of observations, transcriptions of intervicws and mectings, email
communicaiions, tcacher reflections and student questionnaircs, and notes from my litcrature
scarch were entered into the NVIVO program as soon as possiblc. I was then able to cdit, annotate.
group, code and link cach of the documents - the first stages in analysis described above. Initially
in the coding process, | cstablished attributes and scts to represent staff, students, school sites,
demographics for cxample Concurrently. 1 allocated codes to classroom practices. attitudes.
hardwarc and softwarc uscd, theorics ctc. As morc data were transformed into digital form and
entered into the data basc, 1 was able to detect patterns and themes and sub-themes. In NVIVO

these patterns arc known as trees with parent and child-trecs. (sce Appendix J for a samplc).

The ability to casily record my thinking-in-progress cither by a dircct annotation or a document, by
a more comprehensive memo in which 1 was drawing ideas and themes togcther, making links to
relevant litcrature or data in other documents, cnabled constant engagement with the data and
broader reflection on its relationship to the research questions. In turn, this on-going reflective
process often raised other issucs, idcas and questions for further exploration in the ficld. (Sce

Appendix K for an example of an annotated document and memo).

The ability to make both simplc and very comprehensive interrogations of the data quickly using
NVIVO was also a considcrable advantage in both the analysis and interpretive phases of the study.
Text scarches allowed for casy access to words or phrases by classcs, subject taught, tcacher,
student, school or country or my observations. Drawing or: Miles and Hubcrman's (1984) and
LeCompte and Schensul's (1999) ideas on the value of matrix formation for understanding and
interpretation of data, I constructed various matrices, for example, linking data from the coded

open-cnded responses to other codes and sets of attributes.

A sample of the process in which data were managed and analysed in both qualitative and

quantitative means, including the construction of matrices, is included in Appendix L.
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4.2.3 Representation of the data

In the construction of this thesis, I present the data and analvsis of findings in scveral different
ways. My objective is to extract and convey the key issucs facing cach school as tcachers and
students usc multimedia technologics for curricular activitics. Exploration of a varicty of
quantitative and qualitative data at thc micro (school) lcvel and in the broader svstemic and
national contexts has cnabled exposuic of recurring themes and differences. 1 use diagrams, tables
and graphs, objective report format, “thick description” and “vignettes™ to represent, compare, and
illustrate both the situated context of cach school and the sharcd and diffcrent issues at work there.
A particular form of representation was choscen either because it best suited the nature of the data or
becausce it alfowed for a decper understanding of the school, students, tcachers and their cducational

work with technology.

Thin cnd thick Description

Thin and thick description (Denzin 1994) arc two devices used here to represent the data. For
cxample, in Chapter 5. which describes the broad systemic, statc and national. local contexts for
cach of the schools in the siudy. I usc what calls *thin” description. Thin description *simply reports
facts, independent of intentions or circumstances’. Supporting the ‘thin” description is extensive
use of tables and diagrams to display the comparative data in a visual way. In the following
chapters I then deveiop an understanding of the individual schools, and the major contextual factors
operating there, through use of ‘thick™ description. Thick description “gives the context of an
experience, states the intentions and mcanings that organized the cxperience, and reveals the
cxperience as a process. Out of this process ariscs a text’s claim for truth, or its verisimilitude’
(Denzin, 1994, p.505).

Vignettes

in Chapters 7 and 8, I explore student and staff experiences and perspectives in close detail and
also include a numbcr of vignettes to highlight particular themes and patterns. Le Compte and
Schensul (1999, p.181) describe vignettes as “snapshots or short descriptions of cvents or people
that evoke the overall picturc that the cthnographer is trying to paint”. Both the thick descriptions
and vignettes arc firmly grounded in the data. Each scction of a vignette can be triangulated
through at Icast three data sources, even more in most cascs. For example, in the Outer Melbourne
Secondary College Australia vignette (sce 7.3), the sentence: “PD has almost been non-existent and
when is there any time to do it?"” was constructed from analysis of frequently recurring incidences
from multiple data sources. The nced for professional development in technology usc and the
unrelenting demands on teacher time were referred to by all integrated project staff: individually in

interviews, tcacher prompts, and email messages and collectively in teachers™ meetings. The same
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issues were also raised scparatcly in interviews and discussions with the Curriculum Coordinator
and Learning Technelogy Coordirator. Support for technology integration is clearly documented in
% the current OMSC College charter and in the funding arrangements for both the staff laptop
prograin and the giade 7 integrated project. Despite this however, staff felt frustrated and
unsupported. Morcover from my observations, it was quite clear the staff had little understanding ,
of the choscn software. were diffident about its usc and finding it incredibly difficult to create the ;
extra time nceded, cither for PD or for planning, in their very busy working days. By condensing '
the considerable range of data to one sentence: “PD has almost been non-existent and when is there
any time to do it?" it is hoped to convey powerfully that this was a highly significant issuc at this

school.

Vignettcs arc also uscd to highlight similar themes found across the four sites and to draw attention
to diffcrences. Further, vignettes also provided opportunitics for broader intcrpretative analysis by
linking clearly identificd themes in all schools to rclated relevant and significant findings in other
rescarch studics and commentary. For example, studics both in Australia and the US clearly
indicate that most tcachers nced support when they use technology for Icarning activitics. This
support might includc in-class, or readily available, tcchnical assistance, help in learning how to
integrate technology into curriculum activitics, or simply morc training in using hardwarc and
softwarc. Data from all four sitcs also decmed this to be a significant issuc - cither by its presence
or absence. Thus. because (for this issuc) the data were clearly reflective of findings from other
major studics, it was included in cach of the school vignettes. Through repetition of the issuc in
cach of the vignettcs, and by drawing comparisons between the four sites, the qualitative data here
arc also used to support and ‘flesh out” the quantitative data used in other studies. Thus the ,
comment in the SVMS (US) vignette (sce 7.2): “Also, as at RCS and EGGS in Australia, Carol, the
classroom tcacher, is not the only adult in the room”, not only flags that support is a significant
issuc, but by continuing to cxplore its different manifcstaticns in the other vignettes, it is hoped the

rcader will understand that this is an issuc that truly crosses borders.

Sclection of items to include in a vignette, given the large volume of data acquired during the
research phasc, was considerably assisted by the qualitative data analysis software, NVIVO.
Following sorting and coding of data into themes, the ability afforded by the software to casily
scarch and retricve coded nodes, and display them in various report formats and matrices, helped to
establish a framework for a first stage analysis. Emergent themes for a school could be readily
identified and closcly examined, by linking dircctly back to the original interview transcript,
questionnaire, obscrvation notes or other data sources. Examination of a recurring theme or pattern,
reflecting on its significance and tracking back to re-read its sources, contributed to a developing

confidence in creating a story which validly reflected a particular phenomena.
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Verbatim quotes

Direct verbatim quotes by participants are uscd frequently in the presentation of data. Chosen to
best represent the issuc under examination, quotes arc incorporated into thick description or
vigrettes where appropriate. The inclusion of quotes by participants from cach of the sitcs on the
same issue, both where views converge and where they differ, can serve to highlight and illustrate
these issucs more powerfully than rchant solcly on my interpretative lens. In Chapter 8, in
particular, where the focus is on the students™ perspectives, at times I include scveral quotces from
students from both the Australian and US schools consccutively in a block. In this way I draw
attention to the similarities in the way these voung people view and talk about using computers in

school.

Quantitative data

Although mainly a qualitativc study, quantitative measurcs were adopted where appropriate. For
example, aggregated opinion and attitudes were possible from both Likert scale and open-cnded
items on the student on-linc questionnaire. Aggregation and graphical presentation of the Likert
scale items was rclatively straightforward. Although coding and pattcrn analysis of open-cnded
responscs, then their representation in table or graphical format, was far more time intensive, the
process was uscful in clearly conveving the collective experiences of the students, and the
similaritics and diffcrences between cach of the schools. However, there is no attempt to apply any
more sophisticated statistical analysis to the data other than percentage calculation. In all cascs
where aggregated data is uscd, it is in conjunction with data from as many other sources as possible.
Several forms of tables and graphs arc used in Chapters 5-9 to display the data where relevant.
Furthermore, in some instances, both quantitative and qualitative treatments of data arc used to
highlight an emergent theme and to strengthen its casc. By relying on quantitative data alone, the
outcomc¢ may have provided a partial picturc only. For cxample, onc item in the Student
Questionnairc: “How satisfied arc you with your finished project?” required students to indicate a
specific responsc on a 5-point scale. When aggregated and tabulated, the 257 responses to this
question clearly showed a high level of satisfaction among all students with their multimedia
products. Such high lcvels of satisfaction were unexpected, given my obscrvations of their
frustrations and with many of the student comments in the various opportunitics provided by open-

ended items on the Questionnaire. Through further data analysis of other open-cnded items and

follow-up qucstioning in focus group scssions, a richer picture of why students enjoy what they

were doing and why they found it satisfying, despite the difficultics, is presented.




4.3.4 Interpretation and representation of the data

Various strategies have been devised for analysis and interpretation of raw qualitative data (Glaser
and Strauss, 1967: Miles and Huberman, 1984; Woods, 1986; Merriam, 1988: Strauss and Corbin,
1990; Le Compte and Schensul, 1999). Commonly these writers view the process as recursive.
Merriam (1988 p. 147) writes: ‘Data analysis is a complex process that involves moving back and
forth between concrete bits of data and abstract concepts, between inductive and deductive
recasoning, between description and interpretation”. Interpretation of the data requires on-going
reflection on the phenomena in the different contexts in which it is studicd and a return to related

and relevant literature to establish its meaning and significance in a broader theoretical sense.

Representation and interpretation of the data commences in Chapters 5 and 6 by placing the
schools within their broader contextual framework. The items and issucs sclected are based on my
understandings from the litcrature and my judgements as to the background knowledge necessary
for understanding of the portrayal to come. In Chapters 7 and 8 I choose to focus more on “tclling
the storics™ of the individuals, revealing cxpericnecs, opinions and attitudes of the tcachers and
students as they teach and learn with multimedia. Chapter 9 examines in closer detail emergent
themes and issucs from the data presented. It provides some interpretation of the findings and
concludes with a discussion of the themes and issucs within the broader rescarch and theoretical

context.
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Chapter S
National, state and local contexts for the study

Some understanding of the broader contexts in which the comparative study was conducted is
nccessary. This chapter includes an overview of the systems of cducation and the frameworks
cstablished for the use of educational technologics in the respective cducation systems in Australia
and the United States. The chapter contains two scctions. It starts with the macro (national and state
contexts), and moves to the micro (local and individual school) policics, structurcs and practices
which impact on why and how cducators usc ICTs in their curricula. Although not exhaustive, the
broad systemic comparison included here should provide cnough detail for an understanding of key

factors at play at the school level.

5.1 Governance of schooling and provision of educational technology: US and Australia

Similaritics between systems arc cvident: the relative balance of federal and state responsibilitics
for cducation, the structural organisation of K-12 schooling, and government and community
cxpectations of schools to provide young pcopic with digital skills. However, significant
differences in numbers of schools and students, cnd point delivery and responsibilities, funding
sources, accountability tcsting, and reward culture are also apparent, and need consideration when
comparing the two systems’ approach to cducational technologies at the school level. In the
following scctions 1 outline these significant comparative featurcs and indicatc where particular
policics or programs have dircctly impacted on practice in cach of the schools in this study. This
scction thus becomes a point of reference for the detailed comparative analysis of school sites

covered later in the dissertation (Chapters 6-8).

No comparison of cducation between Australia and the US is appropriate without recoggiition of the
size disparity in numbers of students and schools at the national levels and in the states in which the

schools in this study arc located (scc Table 10).
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Table 10
Comparative data on public and privatc schooling in the United States and Australia 1999 -2000
Australia'® United States™ Victoria California'*
n Yo n % n % n %
Total no. of public 6.961 73 89.599 77 1629 70 8.563 67
schools
Student enrolment in 2248287 69 46900000 90 528189 66  5951.612 90
public schools
Total no. of private 2634 27 27.223" 23 695 30 4310 33
schools
Student enrolment in 999.138 31  S076.119 10 273506 34 648564 10

private schools

Considering the sheer numbers of schools and students involved, particularly in the US,
cstablishing policy, framing action and cisuring successful adoption practices to meet the rhetoric
and expectations of governments and communitics for students to become digitally literate for the

21st century is daunting.

5.2 Federal government role in education - US and Australia

The legal structurcs and organisation of cducation in the US and Australia arc remarkably similar.
In both countrics, the federal governments do not have direct constitutional responsibility for
cducation. Constitutional and financial rcsponsibility for cducation lics with the states and
territorics in Australia, and with the states, and local school districis in the US. Neverthelcss, both
federal governments do support schools nationwide within their constitutional powcrs, and both

support school provision of educational technologics in a varicty of ways.
5.1.1  US federal government role

The role of the federal government in US cducation has been onc of “broad lcadership without
unduc centrol” (Progress of Education in the United States of America: 1990 through 1994). 1t has
legal responsibility “to safeguard the right of cvery citizen to gain cqual access to free public
institutions and cqual opportunity in the pursuit of lcaming’. Within these boundarics, the US
Federal Government attempts to improve the quality of cducation nationwide through the funding
of rescarch, direct aid to students, and the dissemination of knowledge about teaching and leaming,
This context also frames the work of the Federal Education Department’s Office of Educational

Technology whose charter is to “assist the education community with mecting the national goals for

' All Australian and Victorian statistics from National Report on Schooling in Australia, MYCEETYA. 2000

"' US-wide public school data from U.S. Department of Education, National Center for Education Statistics,
Common Core of Data, Public ElementarysSecondary School Universe Survey 1999-20600.

'? California public school data from California Basic Lducational Data System, 1999.

"' US-wide private school data from the NCES Private School Survey (PSS), 1999-2000

' California private school data from Counting California (2000).
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educational technology™ and to implement and oversce special projects (Office of Educational
Technology website, 2001). Two major Clinton administration initiatives werce in effect during the
course of this study: the E-ratc and the Technology Innovation Challenge Grants. They are
illustrative of thc way thc US Federal Government works within its powers to deliver funding for
educational technologics at the school level. The E-rate legislation (cnacted in 1997) was designed
to cnable clementary and sccondary schools and public librarics affordable conncctions to the
Internet by providing discounts (c-rates) on approved tclecommunications, Intcrnet access, and
internal conncction costs. The Technology Innovation Challer ~¢ Grants (TICG) program 1995-
2000 was designed to support partnerships among cducators, business and industry, and other
community organisations to develop innovative applications of technology and plans for fully
intcgrating tcchnology into schools. Both US schools in this study were participants in onc of these
federally funded five-year TICG programs operating in California. Under the banner of Joint
Venture Silicon Valley, this consortium of interests playcd a significant role in the approach to

technology usc in these schools, and are discusscd further below.

5.1.Z Australian federal government role

In Australia, as in the US, the federal government has no day-to-day responsibility for schools but
does providc Australia-wide funding and co-ordination for schools and systems. It allocates funds
to statc governments for recurrent, capital and specific programmes to help achicve the nation’s
prioritics foi schooling, and undertakes policy development, and rescarch and analysis of nationally
significant cducational issucs. Rolcs sharcd by the federal, state and territory, and non-govemment
school authoritics include coordination of strategic policy at the national level, negotiation and
development of national agreements on sharced objectives and intercsts, national reporting, sharing
of information and collaborative usc of resources. For example, in relation to ICTs, the commonly
agreed National Goals of Schooling for the 21st Century affirmed in 1999 by all federal, state and
territory education ministers includes the statcment that students should “be confident, creative and
productive uscrs of new technologics, partticularly information and communication technologics,
and understand the impact of those technologies on socicty” (MYCEETYA, 1999). One initiative
designed to “promote the benefits of the Internet for learning, cducation and training in Australia’
was the cstablishment in 1995 of EdNa (Education Network Australia), a company owned and
funded by all Ministers of Education and Training (Mason, Dellit, Adcock, & Ip, 1999). EdNA
houses and provides links to thousands of on-linc resources in Australia and internationally and
aims to foster collaboration and communication amongst and between the cducation sectors

through communication links and information.
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Thus, where priority is attached to significant national goals, as is the case with ICTs for schooling.
each of the federal governments, in conjunction with other governments and partnerships find ways
to allocate funds and expertise to help meet perceived need and policy determinants. The extent to

which somc of these programs affect classroom practice is examined below.

5.2 Role of US and Australian state governmerits in education

Despite decentralisation of responsibility, and the opportunity this provides for diversity and
experimentation in the way schools function, there is a significant degrec of uniformity in provision
in the states, territorics and district levels within Australia and the US. The cducational programs
available in the 50 US states share very similar characteristics, as the vesult of such common factors
as the social and cconomic needs of the nation, the frequent transfer of students and tcachers from
one part of the country to another and the role of national accrediting agencies in shaping
cducational practice. These are factors also common to the Australian situation. In both Australia
and the US, cach statc has a Department of Education which guides the cstablishment of policics
and requirements for the operation of public schools and regulatory authority of private schools at
the local level. in both countrics, in line with national and state agendas and cxpectations, the State
Dcpartments of Education have several programs in place designed to support ICT provision ir

schools.

5.2.1 State government role in education — Australia

In Australia, cach statc and territory Department of Education dctermincs its own policics and
practiccs on such matters as organisation of schooling, curmculum, course accreditation, student
asscssment and awards and support for non-government schools. They co-ordinate and administer
the resources allocated to schools, and administer regional or statc-wide programs and projects. In
the state of Victoria, nine regions provide administrative services to the schools in their arcas, but
have no specific authority over them. Considerable responsibility is vested in school principals, in
conjunction with their school councils, for decision-making. Each school is requircd to submit a
charter cach three years, detailing goals aligned with statc policy and arc held accountable to the
Minister of Education for this. In addition to routine budgetary provision for schools, the Victorian
Department of Education, has adopted scveral approaches to meeting government policy in relation
to ICTs: provision of guidclines for school-bascd technology planning; funding for additional
technical support to schools, provision of Internet and email accounts for tcachers and students
through EdNet, professional development programs for teachers, the establishment of SOFWceb, an
Intcrnet portal housing links to all types of relevant information for schools and students; and the
phased provision of notebook computers for tcachers and principals in state public schools.

Teachers at Outer Mclboumne Secondary College, (OMSC) the Australian public school involved in
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this study, are recipients of the staff notcbook computer program, have attended some of the
associated professional development scssions and arc using innovation grant moncy to help devise

and evaluate the grade 7 integrated project, the focus of this study.

Figurc 3 indicatcs how OMSC is situated systemically, and how federal and state governments ICT

programs dircctly and indircctly influcnce the school.

Figure 3

Educationzl technology programs influencing
Outer Melbourne Secondary College, Victoria, Australia, 1999-2000.
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capital and B
spcci.al program Recurrent
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Direct responsibility/involvement

Indirect responsibility/involvement

5.2.2 State government role in education — United States

In the US, statc Departments of Education distribute funds to local education authoritics, interpret
and administer statc school laws, supcrvise the certification of tcachers, help to improve
cducational standards through in-service training programs, provide advisory services to local
supcrintendents and school boards and provide limited support to non-government schools. In
California, County Offices of Education assist the State Education Department by providing a
range of cducation and business scrvices (including cducational technology services) to local
districts. To help mcet policy objectives in relation to cducational technology in schools, the

Californian State Education Department has cstablished the California Technology Assistance
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Project California (CTAP). CTAP divides the statc into 11 regions which provide assistance and
coordination bascd on local needs to public-funded schools and districts in intcgrating technology
mto tcaching and Icarning. This assistance includes staff development, technical assistance,
information and lcarning resources, tcleccommunications infrastructure, coordination and funding.
Silicon Valley Middle School, (SVMS) the Californian state school in this project, is attached to a
CTAP Region and, through its parent county and district offices, SVMS makes some usc of federal, 4

statc and CTAP’s cducational technology scrvices.

5.3 District responsibility for education in the United States

In contrast to Australia, responsibility for education provision in the US is further devoived to local
school districts. Each state is divided into local administrative districts. which have cxtensive
authority and responsibility to cstablish and regulate public schools, both at the clementary and
sccondary levels. Generally, local school districts arc governed by a Board of Education, cither
appointed by other governmental officials or clected by citizens who live within the district.
Consistent with statc law and official policy, the local board opcrates the public school system
through the supcrintendent and the district staff. Their responsibilities include budget preparation,
curriculum decisions, hiring tcachers, provision and maintenance of school buildings and purchasc
of school equipment and supplics. In California, 58 County Offices of Education, in partncrship
with the Education Dcepartment, coordinate and dcliver a range of scrvices to 999 local school
districts (including thosc related to ICT provision and usc). In addition, cach school district has an
officc or offices providing advice and support for cducational technology decision-making. The US
E statc school in this study (SVMS) is beholden to the policics and funding set by its local School
District, in conjunction with its parent County Office of Education. It was a joint county and
district level decision to involve local schools in the Federal Government funded Technology

Innovation Grant.

Figure 4 shows how the various levels of school governance and their educational technology

programs dircctly and indircctly influence Silicon Valley Middle School.
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Figure 4

Educational technology programs directly and influencing

Silicon Valley Middle School, California, US, 1999-2000.
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Thus in both Australia and the US, statc departments of cducation, as is their constitutional right,
provide a range of dircct funding, programs, resources and cxpertise to support government
policies in rclation to delivering cducational technologies. In addition, as Figure 4 shows, in the US,
these types of initiatives are further devolved, even replicated, at the scheol district and County
Office level. California, with its far higher school and student population than Victoria, has a
considerably more complex sct of issucs to manage and considerably more structures in place, and
sources of funding, advice, sipport, available to thc practitioners at the school level for
implementing government policics and initiatives. Furthermore, as Figurc 4 also shows, in
California, charitable and corporatc foundations form partnerships to also provide finance and
expertise in relation to school usc of new technologics. To the outsider. therc appears to be
considcrable overlap in these roles and resources. My interest was the extent to which resources
from this diverse range of possibilitics reach the classroom teacher, and the contribution they might
make to supporting cffective teaching and lcarning programs with technology. Morcover it makes
for interesting comparison with the Australian situation, whosc access to similar resources is not

ncarly so extensive.

5.4 Private education in US and Australia

Private schools arc allowed to operate in both Australia and the US and arc subject to state
education department’s licencing and accrediting regulations. As Table !0 indicates Australia has a
far greater percentage of students attending private schools than does the US. In cach country
Catholic schools comprisc the largest proportion of non-government schools. In the US, private
schools may reccive limited federal aid for specialised purposcs, but the great majority arc funded
by sources other than government. The US Federal Education Department’s Office of Non-Public
Education works to cnsure that non-public school students fully participate in federal programs for
which they arc cligible. Onc such program is the Technology Innovation Grant (TIG) designed to
assist schools in adopting cducational uscs of technology in line with national education goals.
Redwoods Catholic School, the Californian private school in this study, partnered with the
consortia led by Joint Venture Silicon Valley to participate in the TIG program. However,
comparatively speaking, dircct access to sources of funds and support for ICT is far less than for
public schools. The local Catholic Diocesan Education Office and the Catholic Telemedia Network
in California docs provide some advicc and professional development activities, but for Redwoods
Catholic School, resources to cstablish and support the school usc of cducational technologics

mainly comes from parents and their involvement in the TICG project (sce Figure 5).




Figure §

Structure and organisation ¢f education and educational tecknology programs influencing
Redwoods Cathelic School, California, US 1999-2000.
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Non-government schools in Australia have broader access to funding from both Federal and State
governments than do US private schools. Australian non-government schools receive recurrent
capital and special program funding from the Federal Government in line with long-standing
bipartisan policics that support the right of parents to choosc the cducational cnvironment which
best suits the needs of their child. At the state level, Victoria also allocates some recurrent, capital
and supplementary funding to support the most disadvantaged independent schools and targeted
high priority arcas. Eastern Girls” Grammar School, the Victorian independent school in this study
can access the statc SOFWeb and federal EdNa Internet portals, but, because of its financial status,
is not entitled to participate in any of the other ICT special government programs. Resourcing ICTs

1s the college’s own responsibility.

Figurc 6 shows how dic education structurcs and funding for ICTs influence Eastern Girls®

Grammar School.
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Figure 6

Structure and organisation of educatic> anii educational technology programs influencing
Eastern Girls’ Grammar Schooi, Victoria, Australia, 1999-2000.
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5.5 Role of philanthropy, not-for-profit foundations and partnerships in US education

Unlike Australia, philanthropic involvement in cducation is a long standing and continuing
tradition in the United States. According to Lenkowsky and Spencer (2002): “From colonial times
to the present, donors have sought to shape schools in light of their concerns about the character of
American socicty, the demands of its cconomy, and the upbringing of its children’. Bascd on
figures cited by these authors, in 2000 alone, US$28 billion was contributed by individual donors
and US$25 billion by foundations to cducation. The scalc and modus operandi of philanthropic

cducational foundations in thc US has no comparison in Australia.

As noted carlicr, large numbers of US computer and telecommunications-related corporations, and
non-profit charitabic foundations, havc cstablished partnerships with rescarch institutions,
universities, school districts and schools, also drawing on federal funds, to foster the use of
cducation technologies at the school level. The current high level of involvement is reflective of the
economic imperative of the information revolution indusiry, largely gencrated in the US, and of the
rhetoric from governments, business, other community groups and parcnts about the nced for

schools to provide a 21st century cducation commensurate with the new information age. Both the
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Californian schools involved in this study were partners in a not-for-profit consortium managed by
Joint Venture Silicon Valley Network which allocatcd $20 million to ‘spark an cducational
renaissance” in Silicon Valley's classrooms based on a model of venture capital investment in

is
schools.

The Challenge 2000 Multimedia Project (MMP) supported by Joint Venture: Silicon Valley
Network was onc of the federally funded Technology Innovation Challenge Grants. Beginning in
October 1995, ninc school districts — comprising 35 public schools, one private school, 1,200
teachers and 23,000 students ~ received ncarly 200 computers, over $100,000 in mini-grants, and
on-going training and support from thc MMP to support high quality multimedia projects within
their classrgiss. A key component of the project was the support for cducators: partnership with
the Institwc for Research on Leamisyg rescarchers, cxtensive professional development,
appointment of Technology Learning Coordinators (TLCs) within schools to support tcachers as
they introduced multimedia projects, cstablishment of a support network for TLCs: financial

rewards and recognition (awards and accolades) to successful participants.

For the two US schools then there was an additional laver of support for innovative usc of
technology than that provided by state or district programs, and certainly morc than was available

to teachers in the Australian schools.

5.6 Assessment-based accountability

Another key point of difference between the two education systems is the greater emphasis on, and
public debate about, assessment-based accountability in the United States compared with Australia.
Measurement of student performance through a range of national and statc nerm-referenced,
criterion-referenced and standards-bascd tests is pervasive throughout the US. Results on these
tests arc often used to determine the cffectiveness of a state, a district, a school, or a tcacher, and
the results can be available in the public domain (Popham, 1999). In California, public school
students through grades 2-11 arc required to sit the NAEP (National Assessment of Educational
Progress) test; the STAR (Standardized Testing and Reporting) program comprising the national
norm-referenced achievement Stanford 9 tests and the Stanford Achievement tests which are based
on Californian curriculum standards; and the California English Language Devclopment Test.
Other than individual student results, all results by statc, county, district and school are available

for public scrutiny. Strongly held supportive and opposing views about the relative merits of the

"* Details from the JVSVN cxtensive website which supports its operations.
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testing system abound. These debates often intensify when cxpanded o include the relationship of

educational technologies to test results (see 3.2).

In Australia, no national student achicvement testing occurs and it is only rclatively recently that
statcs have undertaken testing of students other than curriculum-bascd tests in the 11 and 12 exit
vears. The states have determinedly maintained their authority to devise their own performance
standards. However, during the 1990s states began to introducc testing, in the main for literacy and
numeracy, based on their own state standards. Since the cstablishing of national benchmarks for
literacy and numeracy for grades 3 and 5 by all ministers of cducation in 1997, statc tests arc being
aligned with these national benchmarks. In 2000 in Victoria, public students in grades 3 and 5 were
required to take the Learning Assessment Project tests. Confidential individual reports arc now
issucd to parents and ncither school nor state-wide data is available in the public domain. Despite
these moves, the issuc of testing is not ecmbedded i the national cducational discourse to ncarly the
samc extent as it is in the US. Furthermore, the debates about the value of educational tecchnologics
tend to focus on issucs other than their proven positive (or otherwise) cffect on student

achievement as measured on standardised tcsts.

5.7 School organisational structures in the US and Australia

The organisational structure of schools, both within cach country and in comparison with cach
other, cxhibit similar broad characteristics: division of student body into same age grade levels;
structure of the school day and time allocation to curriculum offerings. Of particular intcrest here is
the organisation of the middle school years, the vears in which all of the students in this study arc

located. In both countrics, middlc-school years generally refer to the grade levels 5 or 6 to 8.

Australian schools gencrally arc organised into primary (clementary) schools (grades P-6). and
secondary schools (grades 7-12). In the US, elementary schools range from first grade through
grades 4, 5, or 6, depending on state and district regulations. Students in clementary schools in both
countrics usually have onc generalist teacher and one or two specialist teachers at cach grade level,

and have spccialist subject tcachers in sccondary school.

In the nost clementary years, there are a broader range of school structures available in the US than
in Australia. Amcrican students can enter the middle yecars within their clementary school, at a
stand-alonc middle school (grades 5 or 6-8), then proceed to cither a four year High School, a

combined six year High School, or first to Junior High (6-9) then to Senior High (10-12). Choice of
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school is limited however to the structures madc available and supported by local school authoritics.

Figure 7 illustrates patterns of school organisation in the US.

Figure 7
Patterns of school organisation - US
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The most common pattern in Australia is the six-ycar primary, six-vear secondary model. However,
more recently, as a result of a re-cxamination of schooling in the middle vears, school structures
incorporating grade levels 5 or 6 to grade 8 arc being established. It is rarc to find scparate, stand-
alone middle schools in Australia. More commonly, middle schools are cstablished within cxisting
sccondary school grounds, often with scparatc organisational structurcs combining aspects of both

traditional clementary and sccondary practices.

The grade 7 and 8 students in this study arc organised into different middle years configurations in
their respective schools: in an clementary structure (RCS, US). in a stand-alone middle school
(SVMS, US), in a mini-school! structurc cmbedded in the sccondary model (OMSC, AUS) and in a
standard sccondary model (EGGS, AUS).

Apart from EGGS, Aus the schools are cocducational. However, the grade 7 class chosen for the
study at OMSC, Australia, is a boys" only class. Prevalent pedagogical practices may differ
according to the locus of cach of the schools in the clementary, middle, secondary spectrum.
Morcover, the ways in which teachers access technology and structure leaming activitics with it,
within these different organisational contexts may also differ, and will be cxplored in the more

detailed analysis of the schools in the following chapter.

In this chapter, I have outlined bricfly some of the key contextual factors broadly influcncing the
four schools and their usc of cducational technologics. Comparative analysis of classroom

pedagogical practice cannot ignore this complex mix of structures, expectation, policics,

112

LA OIS R R i L SR



accountability and culturcs which frame teachers”™ work. The following chapter provides a closer
look at cach of thc schools focusing on the clements that relate directly to tcachers™ use of

educational tcchnologics.
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Chapter 6

Introducing the participating schools

In this chapter I describe and locate the four schools in their systemic scttings in the US and
Australia. Each school is of course unique, but its culture and practices also reflect the particular
cducation system in which it is located. In addition to the broad-brush characterisation of the
schools, this scction focuses on key ecological factors in each of the schools that have particular
rclevance for understanding the context in which teachers devise and scck to deliver cffective
lecarning experiences for their students with new technologics. As cxplored in Chapter 3, the type
and cxtent of cducational tcchnology provision, available support and staff professional
development have cach been identificd as significant pre-conditions for successful and widespread
take-up of ICTs in schools in both US and Austrahia. Furthermore, as rescarchers such as Cuban et
al. (2002) continuc to arguc, the fact that so little systematic tcacher use of technology for
instruction is apparent, despite the vast sums allocated to it, can be understood to some extent by
taking account of thesc factors. Technology provision, support and professional development are
now considered at the micro level in cach of the four schools that comprise this study. How these
factors affect and interrelate with classroom pedagogical practice as teachers and students use ICTs

for multimedia curriculum projects is explored further in Chapters 7 and 8.

Fuil details regarding the ways I have chosen to represent the research data arc found in Chapter 4,

6.1 Redwoods Catholic School (RCS), California, US

Redwoods K-8 Catholic School lics nestled in the foothills at the outer limits of Silicon Valley,
California. On entering the low slung unassuming building the visitor is in no doubt that this is a
school bascd firmly in the Catholic cthos. Religious statucs, icons and biblical quotations have a
significant place in the foyer, on corridor walls, and in cach of the classrooms. During onc of my
visits before Easter, the corridor Bulletin Boards could be scen covered in work from all grades
exploring the belicfs associated with the Christian tradition at Easter time. However, it is also
cvident, that this is a learning culturc which reflects the current issucs and themes of secular
America. A November visit saw these same walls and corridors transformed into an clection theme.
All types of posters and written work representing students” knowledge and understanding of the

political process, often accompanied with great flourishes of patriotism, were displayed. Another
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visit saw grade 8 students formally and vigorously debating the rights and issucs associated with

hornoscxuality.

Despite class sizes of 35 in cach of the two classes per grade level. classroom work is focused,
discipline guidelines arc clear, and high expectations are placed on student achicvement. The
studeii body averages 625 and reflects the social and cultural diversity created by both the growth
in internal US migration to Silicon Valley and that brought by rccent overscas arrivals to support
and grow the information economy. Few students or their familics were born in California. RCS is
a parish community school and it is obvious that familics from all cthnic backgrounds, and no
matter how newly arrived, are welcomed, and neceded, to support the work of the school in all

manner of ways. 1

Sister Bernadette, a sister of the Presentation order, has been principal of this school for 22 years.

Bemadette is highly regarded by staff, parcots and students alikc. She has an unswerving
commitment to providing the best cducation she can for her students. In addition to school fecs, she
clicits extensive support of her parcnt community for extra fund-raising, time and cxpertisc. 4
*Vision” is @ word used often about Sister Bernadette: “She’s a visionary. I mean she'll look to the
futurc and she’ll take risks and she supports people taking risks™ (Ruth, the Deputy Principal).
Under Bemadectte's Icadership, this small Catholic school has received considerable recognition for
its technology program, both through the provision of hardware and for its technology-infused 4

curriculum.

6.1.1 Approach to technology provision

In the carly 1980s, Sister Bernadette together with Ruth, her Deputy Principal, a former nun of the
same order, and an RCS teacher since 1976, formed the belief that RCS students would be well
served by the utilisation of new technologics in the leaming program. Their belief grew from a
number of factors: their personal take-up of computers for administration and some teaching tasks,
the fact that so many of the school's parents were employed in the booming computer revolution in
< Silicon Valley, and that they had begun to explore and accept that computer applications may have ’.’*
rcal bencfits for learning. The strategic location of the Diocese in Silicon Valley with a forward
thinking Superintendent of Catholic schools, also provided support for Bernadette in her cfforts to
cmbed new technologices into all grade levels of the curriculum at Redwoods Catholic School. Ruth
was the sole teacher of computers in the carly years, using 17 Apple computers housed in a section

of the library. During their scheduled classes in the library, younger students used mostly drill and

practice sofiware, and the older ones a Math application like Turtle L.ogo. However, both school
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leaders belicved that all teachers, not just specialists, needed to become comfortable with computer

usc, and looked for ways as Bernadette says. to “move them along’. Through strong and dircetive
school leadership, all teachers were encouraged to leamn some of the new applications, especially
word processing. Early on, Ruth recognised that teachers did not want to know about technical
aspects of computers: “What they nceded know is how to work this thing, how to make it work for

them’.

Theresa, the grade 8 teacher of the classes which provided the focus for the study at Redwoods
Catholic School, and who has bcen at the school as long as Ruth, rccalls the proactive
determinedness and unswerving support of the administrative leadership in relation to computer usc:

[Bernadettc] said we have to move with this. And 1 remember us old veterans
saying I'm not doing it, I'm not doing it, I'm nct doing it. ... We were not all happy
with it but, you know, we respected what she said - and she said this is the way of
the future and this is what I want, OK?

Eleven years carlicr, in 1988, Sister Bernadette recruited and appointed a full-time Computer
Resource Coordinator to RCS. This was viewced as a ground-making move for the sector. Normally,
tcachers within a school who showed some intercest in technology would be allocated a little time to
do this role. Sharon, the first appointee to the role, was told “vou are to come in here and you arc to
teach the teachers ... actually what we want you to do is work yourself out of a job™. One of
Sharon’s first tasks was to coordinatc a staff-parent committee to develop and implement a five-
year technology plan. The results of this work, and ongoing work since, supported extensively
through time, money and labour from the parent body, can be seen throughout the school. Each
classroom houses six multimedia. Internct-connected Apple G3 desk-top computers and a printer.
In 1999, a computer laboratory was cstablished using classroom space in the centre of the school.
The lab holds 36 Apple I-Macs, a digital projcctor, printers and a scanner. The whole school is
connected via an Ethernet network, uses an Intranet, and has file storage spacc for all students. The
glass-walled Leaming Technology Coordinator’s office, incorporated into the newly constructed
lab, contains the network servers, and inevitably the spare cables, old computers and the left-over
clutter of computer paraphernalia that can never seem to find a place in schools. To support the
work of the Learning Technology Coordinator, whose focus is curriculum support, the school has a
part-time tcchnician who divides his time between three other local Catholic schools. Email
facilitics have been provided for all staff, and provision of school email for students is currently
under discussion. In the academic year 2000 — 2001 cach classroom was to be allocated an Apple
Imac for teacher use only. In any comparison with Californian school statistics on school provision

of technology, this small Catholic school on the outskirts of Silicon Valley certainly is a very well

resourced school.
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Provision of technology alonc at Redwoods Catholic School, however, was not the end goal of the
administration. Bernadette and Ruth very early on set firm expectations for the usc of technology
for lcarning tasks. There has been a clear commitment to the integration of technology into the
learning program. A key plank of their strategy requires classroom tcachers to incorporate a
technology goal into their curriculum plans for cach year. In their annual performance review
Bernadette will discuss progress towards achicvement of that goal with her staff. In the carly years
of the program, teacher and student usc of subject-specific software and word processing to meet
the administration’s expectations predominated, but this is starting to change. Somc tcachers now
requirc their students to usc the Internct for rescarch, and to rcpresent their lcarning using
multimedia creation softwarc (e.g. Kidpix, Hyperstudio) and webpage authoring tools. The most

adventurous ones, like Thercsa and onc or two others, have embarked on extended collaborative

projects with their students, using a range of multimedia technologics for presentation of their work.

Not all staff uniformly and cnthusiastically fulfill the Principal’s rcquirement, as Bemnadette, Ruth,
Sharon and Yvonne, the sccond appointce to the Learning Technology Coordinator role, all
acknowledge. There are onc or two stubborn ones who resentfully do the bare minimum. However,
the faculty at this school, most of whom have been employed here for a long time, arc under no

illusions about the cxpectations and on the whole try to mcet them.

6.1.2 Support

The significance of the rolc of Leaming Technology Coordinator and the astute appointments to it,
in addition to the unequivocal support from thc administration, cannot bc undcrestimated at
Redwoods Catholic School. Provision of technical skill training for teachers and students, in-class
support and encouragement to try new ideas have been critical to facilitating changed pedagogical
practice for all but one or two staff. Sharon, the first appointce, held the position for 11 years and
this ycar, Yvonne, the sccond appointee, is learning the ropes and carving out her own place.
Sharon has moved on to a broader technology coordination role for the Catholic Network of
schools which also affords her many opportunitics to retum to the school and assist with specific
projects. She finds it hard to let go. For her, understanding of cducational technology and what is
possible for students to achicve has been nurtured and realised here. Theresa, the grade 8 teacher,
has nothing but praisc for both Sharon and Yvonne and the support they provide:

Sharon ... rcally, really paved the whole way for cverything. She knew far beyond
any of us. And she obviously was very, very supportive. In fact I did this project
because of all the work that she had done for me, with me. She encouraged me to
do all sorts of things that I would never have donc. She sat with me and showed me
how to usc the computer. I mean 1 didn't ecven know how to usc the stupid mouse!
She would constantly come in and teach the kids. Constantly. You know, if the
kids had a question she'd constantly show them how to do it. That was what her job
was to do. Her job was not to basically teach a class, but she was to teach us so that
we could tcach the class. ... Yvonne has been wonderful ... Yvonne has been
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phenomenal. She has been with me in my room. She has worked with my kids
before school, lunch-time, after school, with me. She would come over to my
house to make sure things are working. I mean she's just been very, very wonderful.
So between her and Sharon they've been wonderful.

The school is al fortunate that it has a technically knowledgeable parent body, ready and willing to
support the part-time technician and the Technology Learning Coordinator. With this parental
support there is more time to assist classroom tcachers as they grapple with the technology in the

classrooms.

As onc of the participant schools from the non-government scctor in the US Government funded
Challenge 2000 Multimedia Project, Redwoods Catholic School has also been able to tap into
further sources of support for its technology program, both in funds for new cquipment and the

support network of expertise that is onc of the hallmarks of the program.

6.1.3 Staff professicnal development

From very carly on, the RCS weekly staff mectings werc, and still are, a vehicle for staff awarcness
and training in technology usc. Yvonnc continucs the model sct by Ruth, then Sharon, and takes
some of the available time in thesc mectings to demonstrate a new picce of software, or lcad a
hands-on session and discussion on its value for student lcarning. In the role of Technology
Learning Coordinator, Sharon and Yvonne regularly attend peer network mectings, and Icading
edge technology workshops and conferences, in California and clsewhcere in the United States,
enthusiastically bringing their new skills and ideas back to the school staff. Sharing of successful
classroom practicc has also been encouraged in the staff forum. The current Technolegy Learning
Coordinator, Yvonne, howcver complains that therc still needs to be more time made available for
staff, given the complexity of the new multimedia software that teachers are now being expected to

adopt.

Figure 8 summarises key school ccological factors relating to educational tcchnology at Redwoods
Catholic School, US.
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Figure 8

Key school ecological factors, Redwoeds Catholic Schoo), US
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6.2 Silicon Valley Middle School (SVMS), California, US

The Silicon Valley Middle School, comprising 1100 grade 6, 7 and 8 students, is iocated in the
heart of the valley and has a proud heritage with a strong academic focus. Many of the SVMS
students involved in this project arc obviously motivated to perform well to ensure they enter the
prestigious feeder high schools which assist the passage to a good college education. Children of
academics and Silicon Valley high tech workers abound. Only 4 per cent of the students arc
eligible for the free or reduced price lunch program. The cultural mix of the student body also
reflects the social and cultural diversity which characteriscs Silicon Valley at the start of the 2 1st
century: students with close tics to India, China, Taiwan, Korea, Victnam, Japan, Isracl, Russia, the

Philippincs, join longer term Americans who have come from all parts of the country to benefit
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from the economic dynamism of the arca. The staff value and ~zspect the extraordinary diversity of
the school population. There is genuine warmth in the studex, icacher intcractions. The schools
comprising the SVMS school district, including SVMS, arc highly scught after, and noted for
academic achicvement. The school’s API (Academic Performance Index) puts it in the top 10 per
cent of similar Californian schools. Despite its location, and the wealth of the arca, however, the
school buildings arc old and uninviting. The bright bluc paint on all cxternal walls seems to be

trying, not very successfully, to brighten up the drab 1950s buildings.

The middle school structurc at SVMS allocatcs the grades 6, 7 and 8 students into homcroom
classes of 30 with onc teacher who is responsible for teaching the corc subjects. An elective
program allows an intcresting mix of options for students. Forcign languages (French, German,
Spanish and Japancsc) arc placed in the clective program and the majority of students take one of

thesc as a foreign language is a prercquisite for university cntry in California.

6.2.1 Approach to technology provision

Surprisingly, considering that the computer revolution germinated a stonc’s throw away,
cducational technology provision, as in most Californian state schools, falls well below that
provided in other US states. At SVMS the overall student:computer ratio is about 1:10 and there is
considerable pressure for the available resources. Two labs, fashioned from former classrooms,
house 30 Apple multimedia Internct-connected computers, two scanners and two colour printers in
cach, and arc generally busy throughout cach school day. One lab is dedicated to scheduled
computer skill tuition. The other lab is available for booking by subject tcachers incorporating
technology into their teaching programs. In cach of the crowded, cluttered traditional-style
classrooms can be found at Icast onc computer and there are some available in the Library. In a
room adjoining the staff room, teachers can access cight computers. These are used mainly for
administrative purposcs such as word processing of instructional materials, and the recording and
aggregating of grades. The school’s involvement in the federally funded Challenge 2000 project
has provided access to a few extra computcrs, two digital cameras and a scanner and, importantly,
professional development and expertise. Consequently some teachers have now started to explore

more complex curriculum uscs for technology.

Currently all students receive six weeks (two periods per week) of computer tuition in grade 6 and
have the option of taking a semester-long web design subject in the clective program. Studcnts
regularly submit word-processed assignments mostly donc on home computers and a very small
number of teachers are starting to require student PowcrPoint and other forms of multimedia

presentations for assessment purposes. Besides the standard usc of word processing, increasingly
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teachers book the second lab for Internet access. and the small minority of teachers for web-page
authoring and multimedia creation purposes. Use of technology in non-IT subjects is left to the
terest of the teacher. There are no expectations placed on staff. Carol, the teacher of the classes
tnvolved in this study, says a lot of tcachers recognisc the frustration and the amount of work it
takes, and refusc to use computers with their students:

there are some texchers that you will never sce in the computer lab. Never. They

would just make it a point to just stay away and assume that the other teachers in

timc will bring them to the computer lab for technology things ... There are some

tcachers who probably really don’t know how to turn on their computer.
In accordance with school district policy, SVMS has appointed a Lead Technology Teacher and
adheres to the district’s cducational technology guidclines, but there is littlc overt, pro-active
support and encouragement from scnior administration according to the tcachers most involved in
using technology. The Principal is said to be a reluctant tecknology user and not particularly
supportive of the technology changes happening around her. Participation with the other district
schools funded by the Challenge 2000 project has, however, bees of significance. Participation has
enabled purchase of cxtra computer hardware, softwarc and peripherals, and provision of staff
training and on-going support outside of the normal budgetary avenues thus chabling intcrested

staff to move more rapidly than might otherwisc have been the case.

Susan, an cnthusiastic proponent of technology usc, currcmily holds the role of Technology
Learning Coordinator, a position funded by tiic Challenge 2000 project. Funding has allowed her
two periods per week to support staff undertaking multimedia projects. Susan asserts that a small
school Technology Advisory Committee, of which she i & member, has been central to the
progress the school has made. Membership comprises the Principal (mostly in name only), the
Dcan of Students, representatives from subject depariments, the Lead Technology Teacher and
Susan, the Technology Learning Coordinator. At the classroom level, Carol says, ‘I don't think the
administration has any idea what I’'m doing. I don’t think they have any clue’. Rather than a
strategic move from the top, introduction and support for technology has come from elsewhere
according to Carol: ‘I think there’s a gmsh from teachers, there is a push from parents and there is a
push just from the community as 2 whole that computers and technology is important and so we

nced to provide space. we siced to get money and grants te get newer, better, faster computers’

6.2.2 Technology support

Despite these sentiments, and the relatively low access to computers, SVMS is well scrved for
technology support with one full-time and onc half-time computer technician, both supplied
through the local school distsict office. The full-time technician, Irenc, has her desk in the lab used

by the non-IT teachers. Sho is young, has considerable rapport with the students and often shows
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interest in their projects. Carol and the studcents value the fact that there is always readily available
help in class when problems arisc. And there is a lot of call on both technicians. As Carol says:
They were always here. They were always helping out and physically in the room.
And through them, 1 just gained some confidence in being able to restart the
computers myself and work out problems myself”.
The local school district office is currently lcoking at ways to centralise technical support services
to schools, a move not appreciated by the staff, who grapple with technical issucs scemingly every

time they choose to usc computers in their classes.

6.2.3  Staff professional development

Learning both how to usc and how to integrate technology into curriculum, most commonly occurs
outside of the school and in teachers’ own time. Teachers generally have been either sclf-taught or
Icarn through attending cxternally provided courscs. The Challerge 2000 project funding
arrangements have made it possible for teachers to attend, and be paid for, attending a two week-
long summer training institutc. As a condition of funding, these teachers are required to undertake a
multimedia project with a class and arc supposed to share what they have leamnt from the process
with their peers at the school level. As a Challenge 2000 Technology Learning Coordinator, onc of
Susan’s roles is to facilitate this process. Although no formal structures are in place, Susan uscs
every chance she can to talk with, help out and support teachers like Carol. Early in the life of
Carol’s project, Carol and Susan swapped classes so that Susan could teach the basics of the
multimedia program Hyperstudio to Carol’s Spanish classes. However, despite another tcacher
doing a similar project under the same funding arrangements, Carol says that in reality they have
had little time to talk to cach other, It alone share the work they do. Collaboration as cnvisaged by

the project rarely happens.

This academic yecar has scen more in-housc Icaming opportunitics for staff. Susan, togcther with
the main IT teacher, have been running ‘Share the Wealth’, voluntary after-school workshops for
interested staff, in which skill development sessions such as using a digital and video cameras, the
scanners, and new software programs are offered. With the Challenge 2000 Project about to end,
Susan is concerncd that the model of profcssional development established and supported through
funding, despite being relatively ad hoc in practice, may disappear and is hoping that initiatives

from the school district will fill the possible vacuum.

Figure 9 below summarises key school ecological factors relating to educational technology at
Silicon Valley Middle School, US.
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Figure 9
Key school ecological factors, Silicen Valley Middie School, US
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6.3 Outer Melhourne Secondary College (OMSC), Victoria, Australia

Outer Meclbourne Sccondary College is a 7-12 statc government co-cducational school of 700
students located in a native Australian bush sctting in the outer castern suburbs of Mclbourne. A
range of academic and technical courses via flexible pathways is offered to meet the diverse range
of student abilities. Formerly a traditional tcchnical school, the school is now required to provide a
comprehensive academic program alongside the range of vocational training courses which many
staff still believe are more appropriate for the student population they serve. For the past two
decades, to better meet the social and emotional needs of this middic to lower socio-cconomic
cohort of students, the school has adopted a mini-school structure. Four mini-schools, with
identical curriculum offcrings, staffing and organisational structurcs opcrate at the Grades 7-10
level. As much as possible, teachers are assigned to one mini-school to maximise their continuous

contact with the same students. The classrooms of the four mini-schools, fan out around a central

administrative hub. Here can also be found the facilities shared with the senior section of the school:
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computer znd science laboratorics, art, music and drama studios. Provision of cffective pastoral
care for students from the time they enter the school until they leave is a core value — reflected not
only in documentation, but scen in several guises during the course of this project. The Curriculum
Coordinator comments that tcachers sometimes scem to know morc about the emotional needs of
their students than their learning needs. Allocation of students to the grade 7 class studied in this
project, took account of the fact that a significant number of students were cxperiencing a range of
problems, seriously impacting on their ability to lcamn, and considered best handled with these

students in onc class with a special focus.

6.3.1 Approach to technology provision and use

The usc of lcaming technologies has high prioritv in the current (1998-2000) OMSC College
Charter, the formal strategic planning document required by the statc government. The extensive
provision of computers and schoo!-wide Intcrnet conncctivity is a matter of pride for the Principal
and other scrior administrative staff and a tour of the laboratorics is always incorporated into the
routc of prospective students and their parents. OMSC is well cquipped with technology and has a
1:5 computer student ratio. There are three laboratorics with 26 Windows multimedia computers in
cach, a bank of 16 computers in the Library and smaller numbers of computers distributed
throughout thc mini schools in strategic locations. Dan, the Head of Learning Technologics, who
has held the role for the past three years, is keen to raisc the number of computers in the mini-
schools from 3-5, to at lcast ten, in cach space he has found to house them. The Indonesian tcacher
has been allocated six computers in her classroom as she is oiie of the few teachers who regularly
incorporates their use in her tcaching program. The school's computers are networked internally
and connccted to the Internct. All students have password-protected file storage space on the school
server, but must pay a $15 levy for the privilege of accessing the Internet. Payment of this levy and
signing the College Acceptable Use Agreement then allows students access to the Internet facilities.
Uncqual access to the Internet facilities is an issue of concern for staff and students, particularly for
thosc unable to afford it, or whose pasents are unwilling to pay, and scems somewhat at odds with
the College Charter. The room between the two labs contains a well ordered operational centre for
managing the computers and network facilitics led by Dan. An experienced humanities teacher,
Dan has developed considcrable technical understanding about computers and networks over recent
years, and with this position of responsibility scems to relish the opportunity, to establish a well-
equipped school, despite the many challenges and frustrations, especially those associated with lack
of time. Each of the four mini-school staff rooms holds enc computer for staff use only. Use of
these four computers has, in the main, been for document preparation in Word and for student
reporting requirements. During the intense pressure at reporting time, teachers also use labs and

any spare distributed machingcs to write the reports.
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Approximately 25 Outer Melbourne Secondary College teachers this year are participating in the
recently introduced statc government funded scheme which provides them laptop computers at a
nominal lcase rate. In return, these staff are expected to attend 10 hours of relcvant professional
development, to explorc the use of technology in somec part of their teaching practice and then to

share what they have lcarmed with colleagues

Despite the 1:5 computer student ratio, there is a clear gap between availability and actual
classroom usc for tecaching and leaming. The current Charter states that the College aims to
enhance lcaming outcomes for all grade 7-10 students by the integration of lcaming technologics
(especially the usc and integration of multimedia and Internet applications) into the curriculum in
all Key Lecaming Arcas. Apart from in the IT specialist subjects, there is some student usc of the
computers for gencral word processing tasks and Internet research, but this tends to be ad hoc and
morc often done, not in scheduled class time, but at other times when the computer rooms are
accessible. Current classroom use includes a few Maths tcachers who usc Fxcel for spreadsheets
and graphing, (‘others wouldn’t even touch it’); the Indonesian language tcacher uscs a CD-ROM,
word pracessing and PowerPoint presentations in her junior classes, and the grade 7 Textilcs
teacher this year will require her students to usc the Publisher program to design a brochure. These

teachers arc scen as quite progressive by other members of staff,

There is little cvidence of progress towards systematically meeting the College Charter's
technology integration aims for the grade 7-10 curriculum. Theoretically, Learning Arca
Coordinators arc required to include usc of technology in units of work at cach grade level. This is
not happening. Moreover, there is debate as to whether skill development should occur in
specialised classes at the start of the grade 7 year or be embedded in the subjects themselves.
Without clear direction, the frequent usc of the term ad hoc scems anpropriate. When asked if
students arc formally taught skills, Dan, the Head of Learning Technologics, says with considerable
passion:

They're not! They’re not! Full stop. They happen ad hoc. Aud the worst part of it
in my thinking now, and this has become clearcr just in going to an In-service in
the last week, the worst aspect of this whole deal, is that certain classes at this
school arc becoming much more information rich and the others arc getting zilch.
Why? Becausc of the teachers they have.

Two years previously, students’ skills were matched against a checklist of computer skills students
should acquire during their first two ycars at the school and achievement certificates issued. This
skill audit has not been repeated. Dan devised the checklist and organised the student survey in its

first year and now bemoans the fact that he does not have the time. and that there is no one clse
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who cares sufficiently, or has the time, to establish a place in the curriculum for technical skill

development.

In summary, while some teachers are exploring curriculum usc of tcchnology, most are not.
Nevertheless great hopes are held for improving student motivation and cngagement with the
incorporation of the multimedia software Scala, into the grade 7 integrated projects. the subject of

this study.

6.3.2 Support

Currently Outer Mclbourne Sccondary College is in the process of upgrading its network system,
and many tcchnical issues, belicved to be only temporary during the transition phasc, dominate
Dan’s time. Dan is allocated only three “official” periods for this role as Head of Learning
Technologices. In practice he says he can squecze out four periods. The time necded for solving
technical problems leaves him with no time to provide support and more training for staff. A part-
time technician, Jerry, spends his time (five days a wecek at .8) dealing with a host of 1ssues both at
the central nctwork hub around the labs, and with the distributed technologics. He works very hard,
but the sheer demands for assistance rarcly scem to be able to be met satisfactorily. Computer
freczes and network crashes are referred to repeatedly. A frustrating situation for cveryone,
especially true when immediate classroom help is required by teachers in arcas far from the central
hub. Staff sav they have no traming in trouble shooting or “de-bugging’. Even what might scem a
minor problem to a technician, can be a major hurdle for the classroom teachers. Teachers who
have a whole class waiting unsuccessfully to print out their work, or arc booked into the lab for an
Internet rescarch Iesson and cannot connect, become very disillusioned. It is not surprising then,
that staff arc reluctant to intcgrate computers into their professional practice and when they do use

computers, administrative tasks, not classroom activitics arc the preferred option.

Students from all levels make considerable usc of the labs before and after school, and at lunchtime.

At these times, students mainly complete word processing tasks or usc the Internct. They generally
help each other to solve hardware, software or conncctivity issues whenever possible, but also
frequently call on the small group of technically compctent senior students from the specialist
multimedia class who willingly help and provide support in the labs. Dan and the technician very
much appreciate the help of these students. Without such assistance, frustration levels would
probably be much higher. Morcover, some of these multimedia students were used by the
integrated studics project teachers to provide in-class support to the grade 7 students as they

grappled with Scala, the multimedia authoring program chosen for presentation of the project. Liz,
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one of these teachers, who had no prior training in the use of the program, said that this help was
invaluable: ;

Each second Thursday the Year 12s and Year 7s work together, the ultimate peer g
tutoring exercise. We arc getting some good results ... Some of the year 12
students who I have taught since they were in year 7 have given up free sessions to
help. They always pop in to the computer room when I’'m in therc with the bovs.
This aspect has restored my enthusiasm & faith!

The .3 time allotment for the Learning Technology role, is supposed to encompass supporting
curricufum use of technology in the school. But, as Dan acknowledges, to do this is virtually
impossible. He has lots of idcas gaincd from attending conferences, and would like GMSC to be
morc innovative, but sclving technical problems, with the limited time he has available, is the
priority right now. Funding for the grade 7 integrated project allowed for time for the teachers
involved to meet fairlv regularly to plan, share and discuss progress. They valued this time (not a
common school practice with regular teaching programs), but all said they needed more time for
professional dialogue with colleagucs on an ongoing basis, because of the support for professional

practice it provided

6.3.3 Professional development

In-housc professional development activitics, after school and on student-free days, introducing
teachers to filc management, word processing, Internct and cmail use, PowerPoint presentaticns

and Excel spreadsheets have been held in an ad hoc fashion over recent years. Teachers have

attended when it is compulsory to do so, but otherwise participation is sporadic, according to Dan,

who alongsidc his other dutics, must also organisc staff profcssional development in lcarning

B technologics. Results from a survey conducted in 1998 by the Deputy Principal shows that the vast

majority of staff can be categorised as ‘low end’ computer users, that is basic usc of productivity

tools such as word processing, email and Internet,

Thosc teachers participating in the staff laptop computer program arc expected to attend 10 hours
of relevant professional development. At the end of the first year, 80 per cent of thesc teachers had
{ completed the required basic training but few tcachers had used the allocated laptops at school for
other than routine tasks. There is some personal use of the laptops computers for email and the
Internet, for word processing of classroom materials, and for administrative tasks such as

compiling meeting minutes, but little clse. Furthermore, no one at the school has taken on

monitoring the staff obligations for profcssional development or for classroom integration. Dar.

] says he is too busy and that it is a matter of individual personal responsibility. ‘ j
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All of the teachers involved in the grade 7 integrated studics project, have been allocated laptops.
but other than Dan and a teacher who joined the tearn towards the end of the year, nonc has more
than a basic understanding of computers. Thus, for the year 7 intcgrated project staff who arc
charged with designing curriculum incorporating a sophisticated multimedia package, with little
training or support, the task seems cnormous. Figure 10 summarises key school ecological factors

relating to educational technology at Quter Melboumne Sccondary College, Australia.

Figure 10

Key school ecological factors, Outer Melbourne Secondary Coilege, Aunstrelia
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6.4 Eastern Girls’ Grammar School (EGGS), Victoria, Australia

Eastern Girls’ Grammar School - a K-12 independent school of 1100 students, occupics extensive,
beautifully maintained grounds in the castern suburbs of Melbourne, Victoria, Australia. Tuition
fees arc high. A strong academic tradition, with girls consistently among the top scorers in the
state-wide assessment system, which marks the end of secondary schooling in this statc,
characterises this school. It is very rarc for students not to enter some form of tertiary cducation.
The student population represents a diverse ecthnic mix from the higher socio-cconomic

demographic of Melboume. In recent years the school has taken an increasing number of students
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from non-English speaking backgrounds particularly of Asian origin (Malaysia. indoncsia,
Vietnam, Hong Kong, China, Taiwan, Korca, India, Sri Lanka). Some of the students arc full-fee
paying overseas students on temporary student visas and others are first, second and third
generation Australian residents or citizens. The need for English as a Sccond Language (ESL)
tuition and support has grown over the years and is built into all areas of the curriculum and at all
vear levels. Senior School comprises grades 7 to 12. Grade 7, is the first ycar of sccondary
schooling for students from the EGGS Junior School and for students from other feeder primary

schools.

6.4.1 Approach to technology provision and use

Using funding mainly from school fees, the past ten years have seen EGGS develop extensive
computer technologics to support its tcaching program. As an independent school for girls. in a
very competitive scctor, the school has sought to position itself as a lcading cdge cducational
provider and uscr of educational technology for learning. The school is well cquipped with four
computer laboratorics (with a minimum of 28 multimedia machines, a flatbed scanncr and a printer
in cach) and a sect of 40 laptop computers available for distributed use in classrooms and for home
borrowing by staff and scnior students. Lining the corridors ncar the laboratorics arc cxtra
computers and printers for students to use when these rooms are occupicd. The Library also has 13
multimedia, Internet-connected computers available for student usc. Students can access any of the
machincs beforc and after school, and during recesses and lunchtimes. It is rare not to sec large
numbers of students using the available computers for a range of purposes at any of these times.
Student computer ratio (1 computer to 3-4 students) is more favourable at EGGS than the
Australian average. When individual classcs usc the labs or laptop hbrary machincs, there is a 1:1

ratio.

Students can save their digital werk cither to a floppy zip drive to cnable further work on home
computers, or save to their file space on the school network. Although some independent schools in
Victoria have itroduced the requirement for all students to own a laptop computer for learning
purposes at school and at home, this is not the casc at EGGS. “Laptop schools’ have received much
publicity, and given the highly competitive independent school market in the state of Victoria, not
following this course could be secn as a disincentive for prospective parents. However, EGGS has
taken the view that flexibic provision of cducational technologics is the most appropriate position
for the school and in an information brochurc defends its position strongly as ‘the most cquitable
and cost-cffective way of providing up-to-datc technology for students and staff”. Although no
desk-top computers are found in classrooms, the ready access to class scts of mobile lap computers

enables not only wide school access to computers, but also allows tcachers the choice of using
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standard classrooms, or a lab, for the learning activitics with technology. Planning for wircless
networking in classrooms is underway and this wifl allow ubiquitous Intcmet access across the
school. The labs, portable laptop library and computers located in the library are heavily booked for
class usc. Despite this level of provision, tcacher frustration when unable to access the technology

for teaching when and where required is not uncommon and scems to be on the increasc.

Eight computers and two printers are located in the staff room and are in constant usc by staff for a
range of purposcs. Prcparation of instructional materials or administrative documents using Word,
and using the databasc software essential for report writing, predominates. More recently, there has
been increasing use by staff of the Intemet and the school-provided cmail facilitics. It was a
deliberate ploy to position high-cnd computers in the staff room to facilitatc access and familiarity,
and cstablish a collaborative support base between the experienced, capable users and the novice.
Some subject departments also have a few machines in their dedicated preparation arcas. At the
time of the study, teachers were not provided with personal computers, but they were able to
borrow from the laptop library after school hours. There is considerable staff demand en these
computers at report-writing time, as the report system used is now digitally based. The school
administration is currently discussing providing all teachers with laptop computers in linc with the

increasing trend to do so — both in the private and public school scctors.

From the outsct of its technology program, EGGS has used Apple computers, and the vast majority
of computers in the school are various models of the Apple product. The Apple Company, as part
of its marketing strategy, has rccognized EGGS as part of its Apple Distinguished School program.
In the last two vears, however, the school has begun to introduce a small number of Windows
machines for use by students in senior Informatior. Technology classcs. The school has high-specd
broadband cable connectivity to the Internet, and the laboratorics, library and staff rooms are all

networked to this.

Apart from the obvious curriculum usc of computers in specific subjects such as Information
Technology and Multimedia courses, there is a concerted cffort at this school to teach specific
technical skills and embed their practical application in support of learning aims, across many
subjects in a systematic and well supported manner, particularly at the grade 7 and 8 levels. School
literaturc and staff repeatedly say computers arc used for Iearning at this school. Considerable time
and staff commitment is expended exploring how this can be donce with ongoing evaluation and
reflection on outcomes. The programs and projects operating here arc examined more closcly in

Chapter 7.
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6.4.2 Support

Lack of technical and curriculum support for technology, cited as major reasens for lack of teacher
take-up for classroom use, a:+: not significant barners at EGGS. Technical failures and frustrations
occur regularly, but the support structures scem to be sufficient to sustain teachers’ cfforts.
Morcover, the mutual support and collaborative nature of curriculum decision-making bv staff for
the various technology-based curriculum initiatives under cxamination in the present study —

indicates that it is this aspect, which might largely account for success.

One full-time technician, Sascha, is available to assist staff and students with technical problems
associated with hardwarc and software. Her office and work space are centrally located opposite
the computer laboratories and next to Room 20 which together form a recognisable hub of support
for tcachers and students. Sascha, despite lacking flucnt English skills, can be scen throughout the
day competently dealing with a myriad of issucs, large and small, cither in her office or working
alongside teachers and students in laboratorics when required. Louise is another friendly,
reassuring staff member who occupies Room 20. As part of her role, she has the responsibility for
battery maintenance and the issuing of the laptop computers to classes, to individual students, and
to the after-school borrowers, both students and staff. Louisc sympathiscs with anguished students
and tcachers whose work may have been lost or corrupted by the vagaries of a computer or system

crash. Morcover, as a technology mentor she has a good understanding of the curriculum goals the

teacher with whom she works is hoping to achieve. Room 20 also houses in an open plan layout,
P the Head of Information Technology and another scnior IT teacher. Three computers available for
‘ senior students to work at ¢ accessary are lined aleng the wall next to the servers. Lively niactings
where those involved in the various technology programs are regularly held around a large table in
this room. Rage and frustration with technology, strong and divergent views on what constitutes
good pedagogy with computer use, sharing of practical solutions and continual evaluation and
reflection on practice characterise these meetings. The collegial support for exploration of creative

use of new technologics these meetings provide is obvious.

The main staff room is arother locus of support. A small time allotment has been given to a

k classroom teacher, Bob, a competent computer-uscr, to handle staff querics here. The main staff

room is the primary work spacc for tcachers and the place where the cight staff computers receive
heavy use, so support here is timely. In this role, Bob answers questions, particularly at report
writing times, explains the vagarics of the file servers and the printing process, and troubleshoots

all types of minor and major problems. When all cls¢ fails he calls ¢ the full-time techuical

support or Head of Computing,

131




Thus targeted support is available in different guiscs and in different places. Several staff indicate
that without this lcvel of mostly anywhere, anytime technical support, they may have given up long
ago. Another often repeated strategy is to promotc a climate where students help cach other in

recognition of the considerable expertise some alrcady have in solving technical issues.

Two kev people at EGGS are responsible for technology provision and curriculum usc of
computers. The Head of Computing has overall responsibility for the provision of hardware,
softwarc and networking for academic and administrative purposcs throughout the junior and
senior schools. The Head of Information Technology, who also holds the title of Coordinator of
Learning Technologics, teaches some Information Technology subjects alongside the coordination,
promotion and support of the usc of technology in the lcarning program. In addition, the
Curriculum Coordinator is also required to encourage and support innovation in thc use of
technologics across the school, working with the Heads and Coordinators of subject departments
who have consicerable autonomy for curriculum content and practice. Together with the Head of
Library, these four comprisc the school’s Computer Steering Group who meet regularly to plan,
deal with 1ssues and make reccommendations on technology use. The overlap of some aspects of
their roles, combined with quitc diffcrent personalitics and different personal agendas, has given
rise to some ongoing tension and conflict. This situation was reported individually by all of them to

me, obscrved in practice, and often commented on by the teaching staff involved in the study.

Notwithstanding these tensions, at the grade 7 and 8 levels where the most innovative use of
computers occurs, cooperative and constructive dialogue between the staff involved is obvious.
Flexible technical assistance is complemented by a mix of formal and informal structurcs and
opportunitics, which support a shared approach to innovation. These mechanisms include the
pairing of IT spectalist teachers dircctly with classroom teachers, and the creative use of subject
mentors, all of whom share in devising, implanting and cvaluating programs and who participatc in

class activities at lcast once in the tcaching cycle.

As the Head of History, Michele, says:

[support is] terribly significant. That is a huge thing ... the constant support and
availability. It’s so casy to comc up to this room and talk to peoplc about
technological problems, about ideas. I've used Frank so many times to bounce
idcas off. Staff members have felt more confident with somebody clse in there -
whether it's a technological assistant or just more support. Because it is like you
arc running around the room and some people have found that sort i t: ching
more difficult than others.

Other committecs and working groups rclated to the use of icchnologics in the school i.c. the

interdepartmental representative group which meets once or twice a term, and the smaller subject
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or grade level focused meetings, more often than not provide constructive, dvnamic forums for
lively discussions. Subjects these meetings might address include the value of technology for
learning, new software, technical issucs, pedagogy in technology using classrooms, professional
development nceds, ctc. Morcover, the voice of the sceptic has a place here. Issucs such as the
increased time using new technologies requires and the conscquential impact on mecting

curriculum content goals are vigorously debated in this forum.

In part, the on-going pedagogical dialogue reflects the long tradition at this school for exploring
innovative tecaching and lcarning practices in a collaborative manner, through strong Icadership at
the subject level, and also through the involvement of many teachers in the Program for Enhancing
Effcctive Leaming (PEEL). For 12 vears a corc group of approximately 20 teachers have
voluntarily met to share, rescarch and reflect on classroom practices that would stimulate and
support more informed, purposcful. intclicctually active and independent student lcarning. EGGS
thus is a well resourced school, with an impressive multi-faccted support network, backed by a

strong culture of collaborative approach to pedagogy.

6.4.3 Staff professional development

The most successful forms of staff training for computer use at this school arc undoubtedly those
conducted in-house, and targeted at specific nceds and projects. Training in basic skills such as
understanding the features of the Apple Mac cnvironment, word processing, Internet scarching,
report writing using the data base program, use of email, ctc arc held on a regular basis in after-
school scssions provided by a range of competent school staff, and organised by Frank, the Head of
IT. Although there is no formal requirement to attend, most of the staff have acquired basic skills in
these sessions. Exploration of how to use technology for teaching and lecarning is also successfully
handled in-housc. Jennifer, a tcacher librarian, with excellent technology skills, but more
importantly a passion for exploring how technology might contribute to student lecaming, plays a
Icad role in the many forms of professional development Her enthusiasm and skills, and the respect
she carns for her work, arc an important contributing factor in the shaping of a positive
cnvironment for innovation The various support structures and processes outlined above have also
allowed teachers to learn, share and cxperiment in the classroom in a collaborative manner and is

cxamined more closely in Chapter 7.

Figurc 11 below summariscs key school ccological factors relating to cducational technology at

Eastern Girls” Grammar School, Australia.
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Figure 11

Key school ecological facters, Eastern Girls’ Grammar School Ausralia
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As the previous sections have demonstrated, in cach of the schools there is a complex array of

systemic and organisational factors in operation as teachers ard .dministrators strive to meet policy

objectives and expectations relating to educaiional technology. Each sat of ecological factors serves

to reinforce the uniquencss of cach school setting and underscores the difficulty of making

genceralisations about effective usc of cducational technologics for student learning. Each of the

schools included here reflects typical school organisational structures - nonc would be scen to be

too far away from a ‘normal school of its type. What does make these schools differer. from the

norm is the preparcdness of some of the classroom teachers to include multimedia applications in

their teaching programs. As the national surveys indicate, the vast majority of teachers (other than
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IT tcachers), who actually do incorporate computers into their teaching and leaining programs,
mainly use routinc productivity and research applications. By contrast, the projects examined in
this study arc thosc in which tcachers require students to usc the more complex multimedia
applications which allow for the inclusion of graphics, sound, animation, and hyper-linking, in

addition to printed text.

Despite the innovative use of some technology applications, these schools arc not radically
diffcrent ‘technology schools™ making wholesalc attempts at complctely new ways of doing things.
Rather they are institutions secking to meet expectations within the traditional organisational
contexts and constraints. Because of the complexity of multimedia applications, n terms of both
the increased skill required and the technical specifications of the hardware and netwrks needed to
run them cfficiently, understanding of the interplay and relative significance of contextual factors is
of importance. This is particularly so if the uses of these types of applications are shown to be of
real valuc in improving student lcarning outcomes and thus scen to be worth the resources

cxpended.

Some recurring patterns in the four schools relating to levels of technology provision and access,
and the availability of technical and curriculum support, arc apparent, and in many ways thesc
patterns reflect the major issues for schools and tcachers identified in the large-scale national
studics cited in Chapter 3. Regardless of country or educational system, similar issues, scem to play
some part in how and with what success schools and teachers incorporate technologics into their

teaching and lcaming programs.

6.5.1 Access

The Technology, Learning and Computing studics (Becker 1999) concluded that access to
technology, especially in-class access, to a significant number of computers is a key indicator of
teacher take-up. Becker’s finding is partially supported in these schools. Of the four schools, only
one school (Redwoods Catholic School) has permanent access to in-class computers. Three of the
four schools cxamined in this study have a low student:computer ratio. Silicon Valley Middle
School (US) with 1:10, stands out as bcing the most under-resourced school. Nevertheless, at
SVMS, there are other factors at play which have enabled innovative technology use despite access
difficultics. At OMSC (Aus) with a low student-computer ratio, there is little consistent school-

wide take-up of the extensive facilitics.
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In cach of the schools, the location and configuration of the hardware differs. RCS (US) has six
multimedia computers in cach of the classes. and regular and casy access to a lab with a 1:]
provision; EGGS (Aus) classcs mainly use the various labs but also have access to a portable bank
of laptops which allows for 1:1 in-class usc, but they too must be pre-booked: OMSC (Aus) classes
have lab access with intermittent access to six computers in adjacent classrooms: and SVMS (US)
classcs usc only lab facilities for their projects. Booking of labs is an issuc. Because demands for
lab resources are high, pre-booking. or using a regular, scheduled time is essential in cach of the
schools. Gaining access to a lab and using the time fruitfully requires carcful lesson planning and a
rcliabic booking system. Some tcachers in this study. reliant solely con lab access, cxpressed
frustration that availability of thc labs, or lack of it, determines the pacc and scquence of
instructional activitics. Referring to access issues, Liz (OMSC, Aus) comments:

its just too much of a hassle. It’s casicr to go and get a class sct of books. At least
you know you can time it right and you can have them there. I mean it's just sad.

Similarly, Carol (SVMS, US) bemoans the fact that she cannot structure her tcaching plan in her
own way;

fthe lab] is uscd just about every period, cvery single day. Everyday of the vear.

There is recally no day that its cmpty all day and you sec teachers fighting over the

sign-up sheet.
In all of the schools, computers are accessible to students before school, at lunchtimes and after
school and teachers in all schools comment on the willingness of students to usc out-of-class time
for working computer projects. Without this out-of-class access, onc wonders to what extent the

various projects would reach completion.

School organisational structure also affects computer access. Redwoods Catholic School. US, is an
elementary school with a traditional structure, i.c. onc teachcer responsiblc for most of the lcaming
program for any onc grade. Compared with the teachers in the other schools studied, the grade 8
teacher at RCS is much freer to extend time spent on a project, both on any one day and over the
coursc of a project, when needed. With her ready access to in-class computers this situation is
cnhanced. The other schools, whether in a middic-school structure as SVMS, the mini-school
structurc of OMSC or the high-school structurc of EGGS are far more governed by instructional
period time constraints and demands from competing subjects. If a project is dependent on lab
access, the constraints are compounded. If provision and access is the fundamental issue, student-
owned laptop computers erabling ubiquitous usc throughout the school day in any subject. in
theory, should solve many of the access issucs. Although not the focus of this studv, however,
recent Australian rescarch shows that high rates of in-class student usc does not necessarily follow

with the introduction of the personal computer (Newhouse, 1998).
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6.5.2 Technical support for teachers

In concert with the large-scale surveys, subject teachers in cach of these schools emphasisc the

need for timely in-class technical support to deal with problems as thev occur. All schools in the

P B e

study have allocated resources for technical support to some extent as shown above, but the support
varies in its success at the classroom level. All schools during the course of the study experienced
problcms to a greater or lesser extent with Internet conncectivity, hardware and software. With large
numbers of machines in constant use, issucs of technical reliability were of concern at all sites.
Teachers werc te.i used to having their lesson plans thwarted by problems outside of their control
and not being equipped, and in most cascs not wanting to be equipped, with the skills to resolve
these themsclves. As Francis (EGGS, Aus) says,

“There is a need to have a technology person very much on tap. Now, we do have
one, but if you have the four computer rooms all running at the same time and vou
have that Ievel of difficulty in every one, it becomes a real issuc because you don't
have cnough technical support to keep cvery child running in class.

When technical problems were solved quickly, tecachers and students were morc inclined to
persevere and talk about their work positively. Those teachers with access to readily available in-
class technical support, as do EGGS (Aus) and both US schools, valuc highly the assistance they
reccive. They commonly indicate that without it, they would not be so prepared to incorporate

computers into their programs.

I just couldn’t have done this coursc without Louise, the way it’s been designed
with the usc of technology. (Annc, EGGS Aus)

Yvonne is in my room all the time ... she is always here when cver I need her”.
(Theresa, RCS US)

They were always here. They were always helping out and physically in the room.
And through them, 1 just gained some confidence in being able to restart the !
computers mysclf and cope around and work for problems mysclf". (Carol, SVMS
US)

By contrast, at OMSC, Aus, the limited technical support is focused more on trouble-shooting the
many technical issucs involved with maintaining hardwarc and network reliability for the extensive
resources spread throughout the school. Not only are teachers (and students) frustrated with the
unreliability of the technology, frustration levels arc compoundcd when immediate assistance in-
class is not forthcoming. As Annettc (OMSC) says, my classcs have been “*dominated by technical
hassles’ and she wishes for “a fulltime computer technician with all software skills”. As indicated
carlier, Liz acknowledged that only help from scnior students salvaged the grade 7 project and

cchoes Annette’s comments:
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You need a full-time person, virtually, I think, in the room. A computer technician
who knows the program and preferably a teacher. Preferably someone who's got all
the knowledge and the ability to relate that to what you need. I mcan and vou'd do
planning together then, I would imagine.

The scenario that Liz (OMSC, Aus) paints for combinced technical and curriculum support appears
to be a successful onc and is the model adopted, and highly valucd, at both RCS (US) and EGGS
(Aus). At RCS. the full-time role of Technology Coordinator stipulates an experienced tecacher with
good technical skills and this rolc is supported by dedicated specialist part-time technical help.
Yvonne, the Technology Coordinator at RCS assists grade teachers with curriculum design and
technology intcgration for projects and is available in class during the implementation phasc when
needed. Furthermore the Challenge 2000 project provided RCS the part-time services of another

curriculum/technology specialist, Sharon, who complemented the work of Yvonne.

In addition to readily available in-class technical support, EGGS (Aus) has made a concerted effort
to help tcachers Icarn about and solve the more routine technical glitches that occur, while at the
same time ensuring that the curriculum is the main focus. Teachers with excellent technical skills
arc allocated to support and mentor other tcachers in-class at the Grade 7 level, and all teachers
involved mect regularly. At thesc meetings curriculum and technical issucs arc raised, discussed

and solutions suggested and shared.

At SVMS, (US) in-class technical support is exccllent, but assistance for integrating pedagogy and

technology limited, with only two periods allocated from the Challenge 2000 grant for a

Technology Learning Consultant.
6.5.3 Professional development and skill training

As with technical support, all the study schools have some programs in place to assist teachers
lcarn to usc educational technologics. However, the nature and extent of formal training available
for staff in the more complex multimedia hardwarc and software technologies, the focus for this
study, varics considcrably. For the tcachers in the two US schools, where using multimedia

technologies is integral to the Challenge 2000 project, these tcachers not only had free access to

relevant training at specially provided summer Institutes, they were also paid to do the training,
albeit with accountability caveats. At EGGS in Australia, all teachers involved with the grade 7 and
8 classcs were taught the relevant skills in-housc by knowledgeable others, when and as needed. At
the other Australian school, OMSC, three of the four participating grade 7 teachers, expressed

dismay that their skill level with the Scala multimedia software was so limitcd - ihiey had received

only minimal instruction (two class periods) in its use - and did not feel they had mastered its
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intricacies in any way. Dan the Head of IT was the onc who led the session and he too

acknowledged this was insufficient for their needs.

Opportunities for developing tcachers™ technical understanding were also made possible where in-
class or readily accessible technical support structures were in place at the schools. At SVMS, US,
Carol frequently discusscd problems and how to solve them with the two technicians and the
Challenge 2000 Technology Lcamning Consultant when available. By the end of the vear she
acknowledged how much both her skill and confidence to successfully trouble-shoot was helped by
the availability of this expertisc and support. The levels of support available to Theresa at RCS, US,
on the other hand actually relieved her of the need to develop more than the minimum level of
compctence she had gained through the Challenge 2000 Institute of the previous year. She was
morc than happy to lcave teaching the technical matters (e.g. the various software packages, how to
use the scanncr, importing and manipulating images and sound, file managecment ctc) to Yvonne,
Sharon and several technically competent students wherever possible. As she sces it, this then

leaves her more time and energy to develop her curriculum content.

At EGGS in Australia many of the teachers used the opportunitics afforded by the in-class support
to discuss and enhance their personal skill sct. Furthcrmore, at many of their mectings technical
issucs werc often raised and possible solutions discussed. It was a deliberate strategy of the Head of
IT at EGGS to facilitate ways for all participating tcachers to at least rcach a minimal level of
technical confidence with the range of hardware and software technologics adopted for their
curriculum projects. He is of the view that teachers need to reach a certain level of competence to
autonomously handle some problems. With more competent and confident classroom teachers, the

schools support resources can then be redeployed to work with other tcachers within the school.

Without appropriatc training and with only minimal tcchnical in-class support, the tcachers at
OMSC in Australia were clearly the most disadvantaged both in terms of their personal technical

competence and in the means of improving it during the course of their project.

Finding the time for relevant professional development: time to leam and practise new technology
skills; time to develop curriculum content integrating their use; and time simply to keep up with the
pacc of technical change is also a clear concern for all, regardless of the school or country. It was
clearly identified by teachers in the national surveys as a barrier to take-up and referred to in some

way by all teachers in this study.

[I wish for] more timc for preparation. (Anncttc, OMSC Aus)

[¥ wish for] time to develop my teaching matcrial and adapt it to IT". (Liz, OMSC
Aus)
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Even at EGGS, well-served with professional development opportunities, the issue of more time
stil] fcaturcs strongly:

I do not fecl confident using pagemill as I have insufficient time to practise using it,
so I never feel as though 1 am in control. (Barbara, EGGS Aus)

[I wish for] more time to become personally proficient in technology. (Francis,
EGGS Aus)

[T wish for] time to dcvelop my skill levels in some software applications and
computcr skills etc for cxample html, photoshop, excel: planning and reflection
time with others I am working with; time to explorc the conncctions between
lcarning theories/rescarch/experience ctc. (Jennifer, EGGS Aus).

Furthermore, cven where schools do provide time and targeted professional development
opportunities to cnable teachers to develop technical skills, this does not necessarily cnsure that
they will then design curriculum projects which effectively integraic their usc. The US and
Australian survey studies clearly demonstrate this. The Becker (1999) study also indicates that the
profcssional beliefs and pedagogical oricntation of teachers may be a determinant as to whether or
not teachcrs use computers more often, usc a more complex array of softwarc and for different
types of learning activities. In the following chapters, in closer cxaminatior: of this proposition.
consider the types of ICT-supported multimedia projects, pedagogical practices and the patterns of

professional dialoguc adopted by the teachers in the study.

In this chapter I have ocutlined various national, regional and local factors which impact on the
schools and teachers in this study as they seck to use new cducational technologics in their
curriculum. Thesc include: political and community expectations, school organisation, provision of
and accessibility te technology, and the various forms of technical and professional supports
available at the school level. All these factors interact affecting the work of the teacher and how

students expericnce using cducational technology for lcaming.

In addressing the central rescarch questions:
o What are the characteristics of cffective teaching and leaming in multiracdia-supported
learning environments?
e What social and cultural contextual factors support, or constrain, teachers in achicving
successful outcomes when using these technologics?
e What can be learned from a cross-national comparison of practice in schools in which
teachers undertake to usc these technologics in their curricula?
the next two chapters present data exploring the experiences, views and perspectives of the teachers

and students involved in the study. Thesc chapters arc designed to “tcll the storics® of the teachers,

students and the multimedia projects.
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Chapter 7

Texching in muitimedia environments — the teachers’ perspectives

In the previous chapter, 1 outlined various naticnal, regional and local factors which impact on the
schools and tcachers in this study as they sczk to use new cducational technologics in their
curriculum. In this chapter, for cach of the schools, { present an analysis of the lcarning tasks,
pedagogical practices and teachers™ views and experiences of integrating multimedia technologics
into teaching and lecaming,. Usc of the Internct and multimedia applications for student projects at
the grade seven or cight levels was the basis for inclusion of cach of the four schools in this study.
The students in the four schools were required to incorporate a range of advanced technologies into
their learning activitics and projccis: use of Intcrnet for information gathering (text, images, sound,
video clips); multimedia presentation and web-page authoring software, use of digital still and
movic cameras, scanners and digital imaging softwarc; drawing and animation software. In
addition to these complex processes. students also used the more common applications: word
processing and graph construction. Although the technologics used across the four schools are
similar. the types of learning activities students expericnced differed. Tasks included collaborative
project-based lecarning with multimedia (as stipulated by the Challenge 2000 Multimedia project in
the US schools), units of work based on exploration of primary sources and ficldwork. and the
more conventional rescarch report (albeit with multimedia as the vehicle for presentation). To some
extent, cach of thesc lcarning activitics could be labelled “constructivist™. None involved direct
transmission of knowledge by the teacher, other than the teaching of specific skills needed for the
various applications. However, depending on the task, the cognitive demands in terms of higher-
order thinking differed. Students’ attitudes and perceptions differed too according to the type of
task (see Chapter 8).

As the large-scale survey studies in the US and Australia indicate, relatively few teachers
incorporate the morc advanced ICT skills and applications into their teaching and lcarning
strategics. When compared to nationwide surveys, therefore, the teachers involved in this study
could be scen to be in the vanguard of innovation. Morcover, thesc survey studics show that
teachers who do use multimedia applications scen: to be those who have a more constructivist
approach to teaching and have a more professional, collaborative oricntation in dealing with
colleagucs. None of the projects required of students in this study could be described as fitting the

tcacher information fransmission mode. All projects required students to be actively engaged in

secking information from a varicty of sources and to represent their findings using multimedia tools.

Such characteristics are more typical of constructivist pedagogy. Hasvrever. the projects considered
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here vary considerably in terms of the cognitive demands required of the students: some asked
students to manipulate, critique, transform and rcpresent information in new ways in the
multimedia format, whereas other projects demanded relatively simpic rescarch tasks, resulting in a
lcarning product comprising illustrated facts with the added interest and attractiveness multimedia

tools can provide.

This chapter is also concemned with representing the interplay between technology access. school
structurcs and support for subject teachers as they designed technology-mediated curriculum and
leamning strategics and activitics for students. It became increasingly difficult during the course of
the study to focus on what constitutes pedagogical practice for effective lcarning with cducational
technologies (especially with the more complex multimedia tools), without consideration of the
diversity of contextual factors impacting on their classroom usc. Despite the fact that that for cach
of the projects at the four schools, tcachers and students used cssentially the same types of
technologics, underpinned by a broadly similar pedagogical approach, the diffcrent student lcaming

experiences and teacher satisfaction with the process, can largely be attributed to the differcnt

contexts. Indeed, a close cxamination of the interplay between the players, the learning tasks, the

technology and the context in which they were used, reveals recurring patterns of key factors,
validated through data triangulation, within schools and across the two countrics. The ways in

which schools managed and addressed these issucs was of critical importance.

This chapter then focuscs on the multimedia learning tasks and the teachers™ pedagogical practices
and experiences. The following chapter focuses on the students and their experiences and
perspectives on lcaming with multimedia. As detailed in Chapter 4, data relating to teachers’
expericnces were obtained from intervicws, ciassroom observations, focus groups and on-line
communications. Given the volume and complexity of the mainly qualitative data, I have devised a
number of reporting strategics to convey the complexity, but also to provide insight into what the
data might mean. Chapter 4 (sce 4.2) contains a detailed discussion on sources used and the ways
in which I have chosen to represent the data: “thin” and ‘thick” description, vigneites, tables, graphs
and diagrams. Although the itcrative process of data cxploration, reflection on themes, patterns and
omissions, referring back to the literaturc and back to the data, was fundamental in preparing this

scction, a more comprehensive interpretive discussion is reserved for Chapter 9.

To provide a common structurc of analysis, for cach of the four schools, teachers™ pedagogical
practices and views are organised in the following way:
* the project/s

e computcr skill acquisition




e structuring, monitoring and asscssment of multimedia tasks
e classroom management in technology environments

o usc of the Internet

o time necded for multimedia projects

e teachers’ perspectives

7.1 Redwoods Catholic School (RCS), California, US

At Redwoods Catholic School, Theresa Leckie teaches Social Studics to both the grade cight
classes. She is also the class tcacher for one of them. She has a passion for her subject, and
constantly seeks ways to enthuse, engage and excitc her students. For Theresa, requiring her
students to use the new technologies helps her do this: 1 mean this is Silicon Valley. They all have
computers!” And this is despite the fact, as she frecly admits, that her own skills, although adequate,
generally don’t match those of most of her students. Each year she requircs the grade cight students
to undertake an extended project. This vear, as in the previous vear, involvement with the
Challenge 2000 Multimedia Project grant is shaping the design and implementation of the class
project. The C2 funding has provided her classroom with two extra multimedia computers, a digital
still and vidco camera, access t¢ the expertisc of a Technology Leaming Coordinator and has
required her to design a project according to the criteria expected by the grant i.c. project-based
lcarning witn multimedia. The project specifics student groups working collaboratively to rescarch,
design, plan and produce a multimedia product on a California standards-bascd topic with real-
world application and which fosters higher-order thinking skills. Theresa is fully supported by the
school administration {the Principal and the Deputyv-Principal) in her work. Well-structured,
cngaging, student-centred learning activitics, clear expectations, nearly anytime access to reliable
technology, in-class support for student skill acquisition, for dealing with technical glitches and for
more routine ongoing assistance, characterise this cxtended project. The fact that these grade cight
classes at RCS arc situated in an elementary school structure, and not so beholden to competing
timetable and subject demands, as is the case with the other three schools, is significant. Significant
too is the overt, ongoing support of the school Icadership for innovative usc of cducational

technology. What follows is a vignette designed to portray her classroom more vividly:

In this middic-school computer laboratory, students, in groups of two or three, arc
clustered around colourful IMAC computers. The students in onc group are
discussing vigorously what background and sound effects to add to the webpage
they arc constructing for their Social Studics project. Black, with ncon coloured
text running along the bottom of the screen under the waving flag of Taiwan, is a
popular option. At another computer, the student who has charge of the mouse,
clicks rapidly through Internet sitcs in scarch of information and pictures that
might prove suitable for the group's topic on Mexico. Interesting images attract the
group’s attcntion but little time is spent digesting the text. “Get that, get that. It's
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good. Remember she said we also have to put in where we got it from. Go back
and get the URL".

Yet another group is at the back of the room with the Technology Resource
Coordinator. She is teaching these students how to scan and digitisc the family
photos each has brought from home. Thev watch interidy and then begin
themselves to scan, crop, resize and convert their picturcs mto jpeg form to load
onto the web site they arc constructing togcther. These girls and boys chat
cxcitedly when they sce their familics” precious images appear in digital form. The
wedding photo takes in pre-war Victnam is especially intriguing for these students.
‘Wow that is so cool!”

Mcanwhile Mrs. Leckie, the Social Studics teacher is questioning another gi»up
about the historical chronology thev arc preparing on Japanesc immigration using
the PowerPoint software. Concerned 7bout obvious inaccuracics, she asks the
students to check the information. How to change the colour of the bullet points,
however, was the main concern of onc of the students.

Another student, Vikki, working on her own, is intent on copyving onto her web
page all the information shc gained from the interview with her French
grandmother last night. She is cngrossed with the task and often stops to rcad and
then revise what she has already fyped in. She proudly shows Mrs Leckic who
passcs by. Mrs Leckic spends most of her time walking around, checking on the
various groups, giving advice and answering qucstions. She is worrying about how
long this project is taking. Nevertheless she i1s secking a great outcome and urges
her students on. Last ycar her grade cight class won the California-wide
multimedia competition for their cxtended project and all involved cnjoved the
considerablc accolades which accompanied the win.

Kirtina mcanwhile has her h;pd up sccking help. She nceds help in nearly cvery
computer class. "1 just don’t gct it’ she complains to Andy, onc of the students,
designated to help with problems, when he reluctantly wanders over. He can't ,
fathom why Kirtina has so much troublc understanding which drive and which 4
folder to put her work in. He's shown her three times alrcady. Mrs Leckic, the :
teacher can’t cxplain it to her cither. Andy thinks his tcacher doesn’t really
undcrstand how to do it hersclf.

An angutshed cry in unison comes from the Italian group. The computer has just

frozen. “We hadn’t saved it! We arc going to have to do it all again! It was so good

too! It must have been the sound file™. This class period is only one of two

scheduled wecekly in the laboratory. However, the Italian group know they have

lots of options to restorc and continuc working on their project: they can usc the i
computers in their own classroom when other subject work is complete or before ]
school and at lunchtime. The also know teachers in lower grades will allow them,

as ‘techy Leckic’s™ kids, to use sparc computcrs in their classrooms if appropriate.

Just before leaving class two other boys look furtively around the room to sec
where the two teachers are, then with a click of the mousc onc of them logs on to
his Hot Mail account. Whilc sniggering, a quick response is madc to onc of the
messagcs, the computer is shut down and innocently they walk out of the room.
Another two in conversation as they lcave: “This is such an ace project. Can you
come over to my house after school? We can look for morc information and
picturcs. My computer is like so much better than these oncs.”
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7.1.1 The project

Undcrstanding the history of immigration to America through the cyes of the students™ familics was
the topic negotiated between Theresa and her students for their grade 8 cxtended Sorial Studics

project. Groups were formed on the basis of students™ cthnic roots (Irish, Mexicar, Italian, African

American, Iranian, Freach, Victnamesc, Polish, Filipino, Japanese, Taiwanese, Chincse, Portugucse,

Scottish, German, and Romanian). Groups werc also able to bi formed across the two grade 8
classes that Theresa tcaches. Each student and cach group had a number of tasks to complete and
were left in no doubt about what was expected of them, when tasks were to be completed and how
they would be graded. The tasks included individual rescarch on their families™ journcys to the
United States, and presentation of their individual and collective storics using a varicty of formats:
written tasks, oral reports to the class, a group web site authored in Netscape Composer, containing
linked pagcs, a timeline and narrative of events constructed using PowerPoint, scanned images of
family memorabilia and short vidcos where possible. Each group’s web pages were to be linked
into a whole class site for loading onto the school website to allow for viewing by the wider
community. This project bears all the hallmarks of a constructivist student-centred pedagogy and

morc than met the Challenge 2000 Multimedia project guidelines and expectations.

7.1.2  Computer skill acquisition

Most of the Grade 8 students alrcady had some of the computer skills required for this project -
acquired cither from instruction in previous years, or learnt outside of school. However, the skills
nceded for making multi-page web sites incorporating multimedia clements were unfamiliar for
most, certainly for Theresa. She was more than happy to leave the formal instruction of the more
advanced technical skills to Yvonne, (Redwoed's fulltime Technology Resource Coordinator) and
Sharon, (the C2 Technology Learning Coordinator who regularly attended the school to assist with
this project). These two altcrnated in teaching the specific skills required, and supported and
nurtured the students throughout the course of the project. The two have quitc different tcaching
stvles and somctimes would explain processes differently, which for some students and for Theresa
was, at times, a source of frustration. Nevertheless, without Yvonne and Sharon’s presence for
tcaching, advice and support, an ambitious project such as this would not have been possible.
Regardless of the way a tcacher teaches, Yvonne is convinced that:

with technology I think Icaming by doing is probably the onc thing you do. You

nced somebody there with you but lcarning by doing is how you learn it.
Theresa also acknowledged the imp-. ~ ...c of the students’ role both in teaching the skills to cach
other and in the process of successfully compiling the final product. Theresa believed the weaker

s}udcnts who still had difficultics (espccially with the more complex skills of linking multiple

145




L D ey

pages and managing the graphic, audio and video files). despite the formal instruction sessions
provided by tcachcers

actually leamned it from the kids themselves T would say. ... 1 think it’s been more

of peer tcaching.
The more technically able students were aiso allocated by Theresa to various tasks to share their
skills:

I pulled the kids that were the most competent and they are putting it all together. 1

have onc girl who is the webmaster who has put everything together. And I have

another committce that has donc all the video. so there is about 6 kids that do the

vidco. So that’s another group. I also have about 5 or 6 kids that go around and

help the other kids.
In addition, Theresa also acknowledged the students™ role in her own computer skill Icarning,
unperturbed that she does not know how to do everything they do. As she sces it, her major role 18
to engage students in lcarming:

The kids arc far better than 1 am. And 1 lcamn from the kids. And it’s not a concern

to me and I don’t have to know how to do it. I just nced to gencrate them to do it

and to get them excited about doing it. That’s basically what my job 1s. 1 don't

have to be the onc who knows how to do it all.
Notwithstanding the school administration’s cxpectations for all teachers at all levels across the
school, Thercsa and Yvonne arc still disappointed with the differing levels of ability students have

brought to the grade 8 cxit year.
7.1.3 Structuring, monitoring and assessment of learning tasks

Careful structuring and regular monitoring of lcarning tasks cmbedded in the extended project to
facilitate students remaining on task and lcarning time management were key concerns for Theresa.
Prior to the beginning of the multimedia component students were required to plan, or storyboard,
their web pages:

We had decided that as a group they would have to storyboard the whole project
out. Aud again this is nothing ncw to them bcecause they are used to doing that
anyway. They don't just get up and start typing things.

However, despite mecting the requirement to prepare a storvboard, there was little evidence of
students referring to their storyboards during the course of the project. Students for the RCS project
arc Icft in no doubt about the expectations required of them: what they are expected to achieve and
when, and how their work will be graded. Even when the technology components ran overtime, duc
datcs were negotiated and renegotiated with students. As Theresa says, keeping kids on task, for the
parts and the whole of these types of projects, is always an issuc:

There has to be a checklist and there has to be some kind of timeline. I always give
_ my kids dates when things arc due. And they have to be due that day ... You have
to have weekly checks, somctimes cven daily checks. Somc kids 1 had to do a daily
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check. What have vou donc to-day? What have you done? ... and cverybody’s got

to be accountable ... And cvervbody got an individual grade sheet at the end. And

they all had to do all of the things. if they didn’t they got marked down.
Monitoring the progress of individuals as well as the various groups, checking for crrors and
assisting and advising students characterised Theresa's time in the laboratory. Skill acquisition and

handling technical problems were left to others: specialists and students.
7.1.4 Classreom management in technology environments

Clear guidclines for students when using computers have been sct by the school and sanctions are
enforced if the rules are violated. The presence of more than one adult in the computer laboratory —
the classroom teacher and the Technology Resource Coordinator - generally assists this process,
although not always. Two students had their computer privileges temporarily revoked during the
course of the observation period for inappropriate usc of the Internet. Theresa believes “teachers

really have to monitor what the kids are doing ... they nced a whole lot of good management”.

Theresa is sanguinc about the technical difficultics that occur when technology is used in the
classroom and belicves that students on the whole arc too: “That’s just life. The kids know. 1 mecan
their own printcrs break down. Their own technology breaks down. so they were uscd to that”.
However, she also says teachers must plan for the inevitable:

Now vou've also got to be a little flexible because technology sometimes breaks
down. We had a lot of trouble for example with technology breaking down, and
vou can't go do anything if that's happening. But, you also have to have an
alternative, so that if all of vour technology gocs down, you still can rely on your
encvclopacdias and vour textbooks and stuff like that. And vou need to make sure
vou emphasise that with the kids. They need to always have that there just in case
this happens.

Yvonne, the Technology Rezource Coordinator agrees that flexibility is critical:

And the thing about technology vou have to be flexible in onc form or another
because it will go belly-up on you and you have to be flexible cnough to know
what I have to do when this docsn’t work. ... You have to have flexibility built in.

Anytime access to the six computers in her normal classroom and in other classrooms, if available,
makes technical failurces in the lab not such a problem for Theresa as it is in other schools. Yvonne,
the cver-present Technology Resource Coordinator. and Theresa, towards the end of any computer
lab scssion, remind and reinforce with the students the need to save and manage their work files.
Too many problems have arisen when this is not done. Theresa repeats, almost like a mantra:

Did you save it? Do you have a hard copy? Do vou have it on your disk? Is vour
disk labelled?
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7.1.5 Use of the Internet

E: couraged by the Principal and Dceputy Principal. Theresa has been an enthusiastic advocate of
student usc of the Internet for information gathering for the last few vears, believing it allows them
access to a far wider range of sources than has been traditionally available. Nevertheless. she also
firmly insists, as a History and Social Studics teacher. that students usc a range of other sources in
the rescarch process. Furthermore. Theresa stresses that when students use the Internet in class, she
sclects sites and also monitors the sites they visit.

You can't just say go out and do it. I had all the web sites. Either [ would give them
to the kids or the kids would find on their own and I would monitor them.

Despite this, some students still looked for opportunitics to access web-based ¢mail and irrclevant

sites - soime were caught and dealt with, others were not.

Y vonnc indicated that there is no formal teaching to students about cffective usc of the Internet:

There is a difficulty with that in this school in that that’s the tcacher’s
responstbility and 1 don’t think any of them wants to do that.

The common practice is for teachers and students to share what they have discovered with cach

other,

7.1.6  Time needed for multimedia projects

Despite scaffolding the tasks and regular monitoring of student progress, the project which started
in November was not finalised until May. Whereas the research tasks were completed in the first
month, many issucs rclated to the technology component scrved to extend the process considerably:
the differential skill ability of students in using the array of hardwarc and softwarc; the conflicting
ways the technical specialists asked students to use the web-page authoring program (Netscape

Composer), combined with the fact that some students used different software at home to make

personal web pages, problems with Internct crashes, and inappropriate saving resulting i ost work.

Due to the flexibility afforded by the clementary school structure, however, Theresa was able to
dedicate extra time for project work. Each Monday, for example, was sct asidc for students to work
on on-going tasks. Furthcrmore, in-class access to the six computers for students when they had no
other commitments and access to them before school, lunch-time and aficr school, was also
advantageous. For Theresa, however, her project design incorporated a research component and
written and oral tasks gencrally stipulated to be completed prior to embarking on the multimedia

presentation component, so the time overrun was not of great concern.
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It was of morc concern nonctheless for Sharon. the Challenge 200G Technology Leamning

Coordinator. who was anxious that the students meet the deadlines established by the C2 Project.
The length of time the projects consumed was 2lso a concern for Ruth. the Deputy Principal of
RCS, despite her gencrally supportive stance to the usc of tcchnology. However. Ruth also
acknowledged that lecarning how to teach in this type of environment is new and different:

1t’s messy right now ... There’s a lot of things that shouldn’t be happening. A lot
of wasting of time. A lot of things like only a few kids getting rcally good at stuff
and its too much of a pyramid at this point. It should be levelled out a little bit
morc and cverybody should be learning. And I think that’s just messy becausc
3 people don’t know the extent of the technology. 1 was just talking to Theresa at
b 4 lunch and she was saying things like well you know we have 17 film bits to put
3 onto the thing. And my responsc was well if you do it again. because it takes too

1 : long, an inordinate amount of time. you nced to teach better than that. You need to
1 say OK how can we best get this point across. Do we need 17 clips? In other words
{ its messy and its just my personality. I have to relax. It’s a process, it's a process.
it’s a process for cverybody:.

On the other hand. Yvonne, Redwood’s Technolegy Resource Coordinator, belicves tcachers need
to understand that although they wake time, when doing these projects, there are a range of other
lcarning benefits for students:

They do take an cnormous amount of time and that’s what cvery teacher who gets
involved with these projects always say. What they fail to realisc is that there's a
wholc bunch of leaming that’s going on that’s not what they conccive of as
lcarning. 1 mean they're lcaming to intcract with cach other and to cooperate.
They're lcaming to usc the technology which 1s time consuming when vou're
learning it.

7.1.7 Teacher perspectives on teaching and learning with multimedia

Theresa is a very enthusiastic, committed and experienced tcacher of Social Studies who, in all
instructional units of work, not just this large-scale project involving the two grade 8 classcs, has

required her students cither individually or in groups to extend a topic through research and class

presentation. In recent years, presentation of this extra component has tended to be word-processed.
but increasingly shc has cncouraged students to usc multimedia formats: PowerPoint and
Hyperstudio presentations, simple web pages and digital vidco. Theresa agrees that using
technology is worthwhile for student leaming, however, is quite clear how she sces her role:

I am a History tecacher not a technology tcacher ... 1 am a History teacher and
when they usc the tcchnology. that’s the fluff. That just makes it look better. But
they all do rescarch. 1 also cncourage them not to just to usc the Intemet to find i
resources. They still have to usc a bibliography, they have to use books, they have
to usc other references besides that. 1 othink that’s rcally important. 1 think
technology is one tool nothing more. I don’t want them to forget how to read.
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Before any topic’s extension and presentation phase commences. Theresa requircs common class
work (constructed in a range of ways including delivery in lecture mode or notc-taking exercises

from text books and other sources) tc be completed and assessed.

Theresa cmphatically asserts that cven though her students can do three-dimensional display boards
which are just as impressive, technology does cnhance the proccss for the students:

Oh ves of coursu it has cnhanced it ... Becausc the presentation is better. ...
Because it is a tool, its fun. They get to play around with it. They like to find new
things. They like to go to diffcrent sites and find new backgrounds. They like to
find music. Its fun. I mean they were raiscd with computers so to them its part of
what they do.

Both Theresa and Yvonne are convinced that students enjoy and arc cngaged with the new
technologics and morcover their usc can assist icarning;

this media turns the kids on, excites them and engages them. And I think that that’s
the most important thing ... They get some knowledge in them a different way.
They get it in the back door. They think they're doing Hyperstudio or something
creative and they arc lecarmning Math! They think they're doing webpages and
making movics, but they arc lcarning about their familics, their history. (Yvonnc)

I thirk they arc very engaged. They're very good. They love to do this. (Theresa)

When | asked: ‘Do you sce their fun cquals Icarning? Theresa replics “Sure. You can have fun
learning’. From her position as Deputy Principal, Ruth also argues that these types of projects have
value:

These are the advantages 1 can sce. Onc is that it encourages teachers to take risks
and it is good for the cducator and the student, because they sce that it is a good
thing to take risks. The second reason 1 think they arc good is because it cmpowers
the students. Because often in these projects, the teachers don’t know how to do
cverything and that’s a good message for kids to get that you don’t have to know,
you can trv this and this. And that tcachers arc not the sage on the stage, teachers
are the guide on the side ... The third reason I think they’re good is that the kids arc
in many of thc cascs working together as groups. There is a couple of things
happening. They arc working not in isolation, which is a skill I think they really
need to learn which is to work cooperatively. And thev're finding lots of different
resources.

Theresa docs have misgivings, however, about participation in large-scale projects which has
involved both classes totalling 70 students, as she has donc in the Challenge 2000 project for the
past two ycars. She would rather her students continue to do a varicty of smaller multimedia

projects that could be completed in a shorter time frame throughout the year.

Theresa enjoys being the standout user of technology in the school. Her students have won awards

for their projects and shc has reccived praisc and recognition hersclf from the Principal, the
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Challenge 2000 project and in statc-wide competitions. Sharing her pedagogical practices with
colleagues, however, is nst common for her — she is so focused on her own work. As both Ruth and
Yvonne indicate, some of Theresa’s collcagues don’t really want to hear anyway, cven if there was
time. The task of cncouraging, motivating .nd assisting other staff to cxplore creative uses of
tcchnology falls to the Technology Resource Coordinator, and for the duration of the funding, the
visiting Challenge 2000 Technology Leaming Consultant.

7.2 Silicon Valley Middle School (SVMS), California, US

Extended multimedia projects about Spanish-speaking countrics undertaken by the grade 7 and 8
Spanish students taught by Carol were the focus for the study at SVMS. Carol elected to do these
multimedia projects with her classes — there was no compulsion to do so, no fulfilling of school-
widce expectations from the administration. The only formal component of ICT skills at SVMS
comes in grade 6, the cntry point for this middle school. All the grade 6 students take a six-week
course in basic computer skills taught by specialist IT tcachers, the content of which is not directly
rclated to the mainstream curriculum. 1t is optional for subject teachers to integrate computers into
their curriculum as Carol has chosen to do with her Spanish classcs. The opportunity presented by
the Challenge 2000 Multimedia Project (for training, assistance and a stipend), was the stimulus for
her to try somecthing new. She Icamt to use Hyperstudio, the softwarc package chosen for the
Spanish projects at the C2 summer institute and designed the unit of work for her Spanish classes

during this period. The following vignette provides a picture of her class in action:

On cntering the SVMS computer laboratory where Carol’s grade 7 and 8 Spanish
classes are held, the physical similaritics to the RCS (US) and EGGS (Aus) labs
are striking. Each arc similarly cquipped with multi-hued Apple Imacs lined up in
rows, whitcboard at the front, with a fcw scanners and printers around the
perimeter. First impressions would indicate that the labs are all located in the same
school, in the same country, until the students”™ accents arc heard, that is.

Today, students in onc of Carol's grade 8 classcs arc in the lab working on their
multimedia projects about Spanish-speaking countrics. Some groups of two or
three students arc working together around onc computer per group: other students
arg working sidc-by-side on individual components of the group task. Some
students arc on the Intemnet scarching for information and picturcs about their
group’s country, or listcning to and rccording national anthems; others arc
discussing design features of the slide they arc making with the Hyperstudio
multimedia software: where to place images, what backgrounds and font size and
colours to usc, what transitions to usc to move from slide to slide. Sonic arc
scanning maps of their countries to include in their presentation. The Paraguay
group cxpresses surprisc that their country’s flag is different on cach side, and
spends the rest of the period working out ways to show this cffect using
Hyperstudio.
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*Alta Vista 1s the best place to get picturcs’, savs Mike. Sharing scarch tools and
tips is commonplace among the groups. No formal instruction on information skills
is built into the schooi’s instructional program however. This is a worry for Carol
as she sces the students roaming the Internct. often unfocusscd. and violating all
copyright laws. She is relicved she decided not to ask the students to make web
pages which might be accessed publicly. She plans to re-jig her approach for next
year.

Writing their information in Spanish to put into their presentation is causing
problems for some of thesc grade 8 students. Their Spanish is not very
sophisticated in this their sccond year of studying the language. Recourse to the
dictionary — hardcover and on-line — is necessary for many. Carol spends a lot of
class time checking the correctness of the students™ Sparish text. That is of course
when she is not dealing with the technical issues that have plagucd these projects
over the scveral months they have taken. Carol’s Spanish classes have been
working on their multimedia projects about Spanish spcaking countrics since
November and it is now May. It is onlv rccently that the school technicians and
Susan, the Technology Learning Coordinator, have solved what Carol calls “head-
banging’ problems associated with using the multimedia-authoring software
Hyperstudio. There have been endiess problems with this version of the program
and its incompatibility with the school’s hardware and nctwork. Upgrading to a
newer version of the program has been the answer. But finding the answer had
taken so much time. Much to Carol’s relicf, problems with students losing work
are starting to diminish.

Crashes and lost work scems to have been experienced by nearly all of the groups.
but most students take these problems in their stride. They have computers at home
(generally not Macs). Problems happen. They are used to persevering to make
things work. As Becca says: ‘1 had a lot of problcms with my computer. It was
hard figuring everything cut and lots of myv work got crased and I ended up starting
all over again. On the viher hand using computers was uscful and casicr”. Not so
accepting is Grace who says: “This is not the first time that Hyperstudio has made
my lifc frustrating and horrible. I wish I will ncver-cver have to use that program
again’.

Carol deces not let the technical probiems detract from her goal. She now knows
cnough about Hyperstudio - why the probiems arc occurring and how to
troubleshoot - to manage her classroom. She is reassuring and patient with the
students and is willing to decrease the task requircments or extend the time to
allow students to fecl some sort of success.

Also, as at RCS, US and EGGS in Australia, Carol, the classroom tcacher, is not
the only adult in the room. Carol is grateful, as arc the students, for the ever
present, pro-active technical assistance of young Iwalani who 1s now joined by
Zcna, a sccond recently appointed technician. Carol is also grateful for the times
when she and Susan, the Technology Leaming Coordinator, funded by the VSV
Challenge 2000 program, swapped classes, in order for Susan to give specific
instruction to the students on how to usc Hyperstudio. Carol is not sure she could
have managed without these forms of support.

Next year Carol vows to book the only computer lab available to her in
uninterrupted blocks of time over two or three wecks so as to complete this
component of her Spanish curriculum more quickly. Lack of flexible access to the
computers when needed dismays her, together with the fact that the 50 minute time
periods scem to be over before they’ve begun.
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Despitc the difficulties, she is satisfied. She sces her students challenged and
cngaged in their work, and is in awe of their ‘almost unlimited creativity”.

7.2.1 The projects

The task for each of Carol’s two gradc 7 and two grade 8 Spanish classes was for students, in
groups, to rescarch information on Spanish-spcaking countrics around the world (Geography,
History, Flag, Anthem, Culture) using books, magazines and the Internet, and to present their
findings in multimedia format using Hyperstudio softwarc. The project had to include a scanned
map of the country rescarched. This rescarch project has been a part of Carol’s Spanish program at
the grade 7 level for the past six years, but the required end product was traditionally in the form of
a poster. This year, Carol has required the grade 8 students to repeat the research componcent done
last year in grade 7 (but with a different country), writc the text in Spanish, and like this year’s
grade 7 classcs, present their work in multimedia format. Cognitive demands relating to content are
not high. Carol’s basic aim is for her language students to gain some undcrstanding of the influcnce
of Spain across the globe. She is still unsure about the value to the grade 8 students of them doing

the project in Spanish.

Students were given clear guidelines for the component tasks of the project. However, duc to the
time required to create in multimedia, combined with the scverc technical problems, what was
considered acceptable in a final product changed for many students and the submission datcs werc

constantly pushed back.

7.2.2  Computer skill acquisition

The specific skills nceded for using the software package Hyperstudio were taught by Susan, a
grade 6 teacher, who also acted in a part-time capacity as the Technology Learning Coordinator
funded by the Challenge 2000 Project. Susan had been the instructor at the lastitute Carol had
attended in the summer, so was well aware of what Carol was trying to achicve. Organisational
constraints requircd Carol to cover Susan’s classes in exchange for Susan teaching cach of the
Spanish classes the basics of Hyperstudio: ‘how to creatc buttons, how to move cards, diffcrent
fonts, colours, that kind of stuff”. Additional skills in using the scanner, downloading images and
sound files and leaming to save work in the appropriate folders on the school network and then
incorporation into Hyperstudio were gencerally taught by Carol as rcquired, and as she grew in

confidence:
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I think the hardest thing, the thing that I had to heip the kids with th¢ most, was
getting something from the Internet, like a picturc or graphic image and get it onto
their Hyperstudio stack. And that is something that they just haver’t had a lot of
practice with before. They arc used to using icons and clip art which is really casy
for them. They just click on it and there it is. But they needed to save it, if they
nced to turn it into a gif filc or a jpcg, how to do that. So its many stcps involved.
And they just forgot, or it was so beyond the bounds that they just needed help
along the way.

As with the RCS students, much informal, peer-to-peer teaching was also a regular occurrence. To
her surprisc Carol saw students who were almost ‘invisible”™ in the regular Spanish classroom
‘shin¢” in the computer laboratory:

somec kids that I would never have expected, are ©.: . that can fix any problem and
really are confident with helping their peers anc ~ . hing their peers. Whereas in
the classroom, if ! said could you explain that to s¢ nd so, they v-ould be kind of
like “cr™™? But here, it’s like “I know this computer, lct me show vou. I can do it
So it’s rcally giving kids a chance to express themsclves in a different way.

Further assistance in helping students master the skills and troubleshoot problems was also

availablc from at lcast onc of the technical support pcople always present in the lab.

For Carol, personally, the risks she took in using this technology with her students and what she
lcarncd during the year, were powerful experiences. Despite the Summer Institute, at the start of the
vear she felt little confidence in being able to Iead the project:

I think 1 know a million times morc picces of information: using tcchnology.
problem-solving, navigating, short falls, all of that kind of stuff ... when working
with the kids at the beginning, 1 didn’t cven fcel comfortable teaching
Hyperstudio ... and just in solving their problems and answering their questions,
was able to just with simpic littlc key strokes or checks or OK exactly what's
wrong with your computer? Oh 1 can do this!

7.2.3 Structuring, monitoring and assessment of learning tasks

The simple design of the lcarning tasks causcd no difficulty for students cither at the grade 7 or
grade 8 levels. They all knew what was expected of them and most used their class time effectively
to try to construct the multimedia clements in Hyperstudio as required. However, because of the
problems experienced with the software, Carol was forced to alter her expectations for completion
of the project and for its assessment:

Weli 1 have to admit I started off with really high expectations; it was going to be
worth a huge part of their grade. But because of all the technical difficulties we've
had - if the students have anything, they ve passed this part of it. With just C- at
the bare minimum if they have anything to show for it ... If they did cverything
required of them, A+, if thcy had 9 out of the 10 things, 8 of the 10 things, 1 just
sort of went down the linc and just said there you go. And I'm giving kids
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feedback and right now they have their feedback, and I am giving them an
opportunity to fix anything and add and make it better, and I will rc-grade it for
them. And so I think I was pretty soft on grading just because we have had a lot of
problems. Kids losing stacks. losing cards, computers just quitting on them kind of
thing, so I was pretty casy on their grading.

7.2.4 Classroom management in {echnology environments

Over the course of the project, in order to maximise the available instructional time, Carol set clear
procedures for students entering and Icaving the computer lab, and cstablished scating plans. She
acknowledged that some students will always ‘goof off” and kept a closc cye on somc students
(boys) who were suspected of having vandalised some cquipment. When the casc was proven these

students were dealt with promptly by the school’s disciplinary procedurcs.

Carol approached technical question or problems which arosc (and carly on in the project there
were many of these) calmly. She worked through a procedure or solution with the students, by
asking questions with the aim of getting students to work it out or troubleshoot for themsclves.
When neither she nor the students could manage. there was always technical assistance available in

the room.

7.2.5 Use of the Internet

Rescarch on the Internct was the major source of information for the students for their projects. At
SVMS, tcaching students to research on the Internet was left to individual subject teachers on a
class-by-class, project-by-project basis. At the start of their projects Carol spent time pointing out
relevant and uscful sites to cach of her Spanish classcs:

When we first started 1 spent a day with the kids showing them where they could
find pictures, where they could find video clips, where they could find music clips,
showing them sites like Alta Vista, there’s some really good sites there ... Putting
sites up on the board that were good places to start and telling them to be very
carcful of the difference between dot com and dot org and dot gov. Giving thcm
sitcs that you really didn’t want anything to do with. And the.- telling them to be
rcally careful about what they used and start with a reputable place like Yahoo and
Alta Vista or something likc that. And using the scarch engines Ask Jecves which
has helped a lot of kids because they couldn’t put what they wanted to know in onc
or two words, but they could make the question. And so that was helpful for a lot
of kids.

Most students made considerable use of the Internct, but at times Carol had scrious misgivings
about the way in which they used it and recognised that she needed to impose more structure on its

usc for another such project:
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when the kids were looking up cultural tourism when there 1s not such hard facts
and end up with such different picces of information than what they might find in a
book or a magazine or some othcer source that they were not surc what to use. And
I find that kids who researched the same country have completely different pieces
of information. Ard 1 also think the kids just find so much stuff that they don’t
know how to weed it out.

So I think that next yecar I might do some legwork ahead of time and suggest that
they start with a sct of Internet sites which I will alrcady have set up. What [ would
like to do next year is have my own web page that kids can go to and from there,
whether its cach country, thev could click on their country and there will be web
sites for them, or this is @ good place for flags, this is a good place for general
information, contact vour country consulatc and so have those web sitcs. And so
have it all set so they can just click from therc to give them a place to go because
kids will ... come back with thirtv three thousand Internet sites.

7.2.6 Time needed for multimedia projects

As with the RCS multimedia projcct, Carol’s Spanish projects consumed considerable amounts of
time, more than the same projects done in the previous vear without the multimedia component:

It’s taken about scven or cight times as long. When you do it on the hard copy we
would do it in about a month or six weeks from assigning the project. The
presentations completed and cverything, This year 1 think we assigned it at the
very end of October or the very beginning of November and its May 18th and we
arc just really finishing it now.

Limitcd access to the computer lab was one of the constraints she faced in fitting in the project
work around her normal Spanish language teaching:

So we come sporadically to the computer lab. Somctimes we come once a week.
Somctimes we'd skip a month. Sometimes we'd come cvery day for a week. So it
was really sort of sporadic. Most of the school year we have been here.

Carol acknowledged that disorganiscd students, in particular, faced difficultics with the intermittent
scssions devoted to the project, and planned to manage the time and access issucs differently
should she do it again:

If 1 were to do this or some other project next year, [ think 1 would take 5 month
out of school and do it all in a month. And spend maybe three or four days with
research for the kids in one weck and then starting the next weck be in the
computer lab for three or four days a week. To have one day in the classroom
where we will be practising some grammar, that kind of stuff. So we can be able to
just get away from the computer fab for a day, reflect on what we’ve done, what
the next step is, have the kids to be able to talk to their partners. Get it all done and
I think 1 would sce a better overail project from beginning to end in a short period
of time.
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727 Teacher perspectives on teaching and learning with multimedia

Students in thc SVMS Spanish classes, in addition to discovering facts about the global inflacnce
of Spain, becamec more familiar with using the Intcrnct, gaincd a greater understanding of file
structurc on the school nctwork and became morc adept at using and troubleshooting the

Hyperstudio softwarc. However, the poster presentations of previous years took a fraction of the

time consamed by these multimedia presentations. From Carol’s perspective. student engagement
with the task. combined with the rcal world computer and investigative skills they acquired and
practiced madc it worthwhile - technical difficultics and limited access to computers
notwithstanding. She strongly belicves that using technology is worthwhilc for student fcarning:

I think you know just where we are in the world night now, just being able to
navigate the Intenet as a skill and understand how simple it is, but also how
complex it can be, is great for the kids to know. I think that this kind of
prescitation, whether it be Hyperstudio or PowerPoint or creating a websitc are
skills that the kids rcally need to know next year, five years from now, ten years
from now.

In contrast to the grade 8 classcs at RCS (structured on an clementary model with more flexible
time and resourcing arrangements), competing demands for access to the onc availablc laboratory,
plus a tighter adhcrence to a subject-bascd timetable placed significant time constraints on the
SVMS Spanish projects. Nevertheless. Carol was not put off by the experience of this vear - she

believes it was the right decision.

Her feclings of success, however, were not altogether shared by the Challenge 2000 Multimedia
Projcct cvaluator. Although the student presentations demonstrated capable usc of technology, the
task itsclf was considercd limited, with little cvidence of higher-order thinking: students simply
presented information about Spanish-speaking countrics in multimedia format without any analysis

or interpretation.

Like Carol, Susan, the C2 Technology Leaming Coordinator who has bcen supporting Carol
through the project, agrees that it is worthwhile for students to usc tcchnology as ‘it allows scveral
ways for students to lcam’; ... it demands practicc and application (uscful work skills)” ... ‘it

demands/cncourages creative/critical thinking ™.

Carol does not fit entirely with Becker’s model of a constructivist technology-using teacher — she is
not a frequent presenter at conferences nor docs she regularly collaborate and sharc idcas with
collcagues. She is too busy with the routinc demands of teaching and not particularly interested in

wider school issues. Her chats with Susan, arc more to do with specifics about the Challenge 2000

funding than about pedagogy. Further, the two hours she takes to get to and from work cach day
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leaves little time for extra commitment, cven if she did want to. Whereas the C2 Technology
}.carning Coordinator role was designed to assist project-funded tcachers to design good learning
activities for use with multimedia technologics, in this casc. assistance focused more on teaching
the softwarc skills and troublcshooting in the limited time available. Apart from the opportunity
provided by the Summer Institutc, time was not made or was not available for in-school substantive

discussion about the overall approach to leaming in a digital cnvironment.
7.3 ,Qgégr Meibourne Secondary College (OMSC) Victoria, Australia

Apart from specialist Information Technology and Multimedia subjccts availablc from the grade 10
level, there has been little coordinated use of the computer facilitics at Outer Mclbourne Sccondary
College in other curriculum arcas. The grade 7 intcgrated projects with their cmbedded use of
computers, constitute this Australian sccondary school’s major cffort to meet its charter goals for
usc of lcarning technologics. Under the auspices of a Statc Government Innovations Grant, OMSC
linked curriculum design and delivery of integrated units, to the use of ICTs in this sclected gradc 7
trial class. Dissemination to other grade 7 classes was to follow the trial i the project was deemed

successful.

School planning in the previous year had identificd four teachers from the English, SOSE (Studics
of Socicty and Environment) Maths and Scicnce facultics willing to design and dcliver thrce

instructional units, integrating their subjcct disciplines with ICTs over the coursc of the year.

For the duration of cach project, approximately six weeks cach. instructional time allocated to these
four subjects Was given to the interdisciplinary unit. Two of the teachers, Liz (Science) and Annctte
(English), had had some previous experience in the design of cross-disciplinary instructional units,
but. for the other teachers Norma (Maths) and Dan (SOSE and the IT Coordinator), the approach
was ncw. All of them, as well as Chris, the Curriculum Coordinator with ovcrall responsibility for
the grant, werc rcalistic about the difficultics often associated with delivering interdisciplinary
instructional units within a secondary school model whosc organisational structurc and timctablc is

geared to discrete subject disciplines.

At the start of the year, of the four project tcachers, only Dan, the Head of IT, who was also the
SOSE tcacher, had any substantial understanding of, and cxpericnce in, using computer
technologics. Liz and Annette’s computer expericnce entailed word processing workshects, and
compiling student reports; and both encouraged their students to usc word processors when
appropriatc for submission of work. Both Liz and Norma had started to usc graph construction
tools in some classes, and Liz is a keen explorer of the Internet for possible teaching resources and

was becoming an avid user of email. For these three teachers, the state-provided laptop computers
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have accelerated their use of computers. However, they admit they have no real understanding or
expericnce with the complexitics of constructing documents in multimedia format, or how to dcal
with the constraints multimedia can place on school network capacity. Further, they had very
limited training on the Scala muitimedia softwarc sclected for constructing thc multimedia
prescntations and little to no prior expericnce in using computcrs with wholc classes of students in

a laboratory cnvironment, let alonc where technical assistance was hard to come by.

The State Government Innovations grant provided funds for teacher releasc to allow time for
planning. The four teachers used this opportunity on three occasions during the year. However,
generally they were reluctant to leave their scheduled classes for others, or dcal with the extra work
substitution cntails, and cventually decided to meet after scheol in their own time for regular

weekly mectings to plan and discuss progress.

Thus these OMSC teachers faced considerable hurdles: the requircment to devisc and deliver a new
integrated curricuium incorporating complex technologics with which they were mostly unfamiliar:
the fact that there was limited support available in an environment where a range of technical
problems was prevalent: that although some time to meci and plan was in-built. this was limitcd
and insufficicnt for their needs. The following vignette presents a picture of the project in action at
OMSC:

It is half way through the ycar. The 22 boys in the 7B trial class arc in groups of
two or threc working on their sccond integrated project, the Solar System. The
team of four tcachers (representing Maths, English, Scicnce and SOSE)
responsible for the trial integrated projects, and the boys, arc hopeful this unit will
be more successful and interesting than the last - the Local Environment. Today's
lesson is in a computer lab with their English tcacher, Annctte. The boys arc
pleased to be in 7B becausc as part of the trial, they at least get to usc computers
during class time, even if most don't particularly like what the teachers ask them to
do there. This pilot class regularly uses computers for classwork; far more than
other grade seven students. Far morce than most classes in the school actually.
except in the specialist IT subjects. Even so, the boys and Annctte ask themselves
the usual questions: Will the Internet be up today? Will the computers freeze when
using the Scala multimedia software to make their planct presentations? Will Scala
actually bc on all computers or will it havc been removed from some, as
discovered yesterday? Annette also wonders who will help her and the students
should, more likely if, these problems happen. Jerry, the only technician (part-
time), will probably be attending to other infrastructure problems somewhere clse
in the school. There is a lot of technology to maintain in this school. Dan, the ICT
Coordinator and the onc who unilaterally decided Scala would be uscd for the
integrated project, is the key person with the necessary skills to teach it to the boys
and this term he is on lcave. Maybe the students remember enough from last term’s
Scala project to get them through. Jerry can’t help. He is not familiar with Scala.
Glen, Dan’s replacement, would prefer the students usc web-page making softwarc
than Scala to present their work. Annctte and two of the other teachers, Liz
{Sciénce) and Norma (Maths), who tcam with Annctte for the integrated project,

159




SOCHATOULE RS Serdiot

feel frustrated with their lack of skill and confidence in the intricacics of the
program. PD has almost been non-cxistent and when is there any time to do 1t? Liz
has arranged for senior multimedia students to come and help out during thc
integrated project classtime and at lunchtime, so there might bc some chance the
boys can finish their projects. To make things more difficult Dan is away this term
and nonc of them, boys or tcachers, have yet to cven view all the multimedia
projects from the last project. Liz, Anncttc and Norma can sce a repeat of this
unsatisfactory situatior.

Losing timc from regular classroom lecaming for the sakc of using technology
particularly bothers Anncttc and Norma. For Anncttc, not being able to closcly
monitor the boys” literacy development is a concern. Scala docs not allow for text
to be printed to cnable her to check the boys™ writing, correct crrors and give
immediate feedback. 1 fecl “a total failure therc as an English teacher” she says.
Norma too is very anxious about thc time spent working on the project at the
expense of Maths: “My Maths suffered. The boys are weak gencrally anyway ...
and I know I haven't donc them justice when I compare it to my other Maths class”.
She also finds it difficult when in the lab to deal with the boys who are not on task
and who usc cvery opportunity to scck out irrclevant and inappropriate sites. Even
Liz, who is cver keen to try new ways to engage students in learning Scicnce. and
helieves ICTs might be able to do this, is frustrated with the technology component
and that it has been a distraction from Scicnce learning. “What arc we on about
herc?” she asks. It’s not surprising then that thesc threc can’t wait to resume
tcaching their regular curriculum.

On the other hand Glen, who is new to the school as Dan'’s temporary replacement
on the tcam. is expericnced at using technology to support teaching and learning in
his History and Geography classcs and is convinced of its valuc both for engaging
students and to improve the learning cxpericnce. Regardless of their pedagogical
stance, however, all four tecachers acknowledge that they sce the boys empowered
and engaged using technology: they recognise students like to manipulate colour,
images and sound and like the interactivity. Their students cnjoy the challenges the
computers provide.

Lunchtime in lab V3. Some of the bovs from 7B arc gathered around onc computer
and arc working on their multimedia presentation, animatedly discussing how to
manipulatc the imaggs, text, animation. sound and vidco to best cffect. They work
out how to do it together. It is difficult to belicve that these arc the same boys who
often arc bored, disengaged and disruptive in their regular Maths, English and
Scicnce classes. Despite problems with Scala, these boys like what they can do
with it — it is ‘cool” and ‘fun’. Many of them frecly admit they waste time in class
and would prefer to be doing projects on other things, like lcaming about
motorbikes. ‘We did the solar system in primary school’. They also say the current
project, and using the Internet, arc not really helping them leam much. Somc
students can’t access the Internct because the required fee has not been paid and
the school filtcring system blocks lots of sites they would really like to visit (like
porn sitcs). However, lifc without computers at school would be ‘nowhere ncar as
good™; “boredom central’ in fact, according to Scan.
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7.3.1 The project

The broad theme of ‘the Solar System”™ was uscd to intcgrate English, Maths, SOSE and Science in
the unit under examination here. The Solar Svstem was the sccond of three integrated projects
using technologics for this trial class. In addition to Icarning activitics involving related social.
mathematical and astronomy concepts and creative writing, teachers allocated students to groups of
two or threc to rescarch and construct a presentation using the multimedia featurcs of the Scala
softwarc on onc of the plancts. Students could do the rescarch from the Internet and books. The
goal was to link the individual planct presentations to an overail prescntation on the Solar System
and demonstrate the student work at a parent cvening. Focus questions for the rescarch component
in the main required students to gather factual data (c.g. location of the planct in the solar system:
origin of its name; the history of the planct’s discovery and cxploration: the naturc of its
cnvironment and physical features). The staff belicved the project would be inhcrently interesting
to the boys. Dan, the Head of IT:

I fecl very confident that the term 2 onc on the Solar System is just going to be a
ripper. Because the matcenals are so plentiful, both on the Internct, in CDs, vidcos.

Information was to be presented in a creative way using graphics, sound, video and animation. For
most boys the bases for thesc clements, in addition to text, were captured from the Internct and
recrcated on their series of prescntation slides. According to Liz, when she outlined plans for the
unit to the bovs, ‘they arc absolutely rapt to the last ... there’s only onc kid that isn't intcrested”. A
pre-test administered to students at the start of the unit indicated that about half the students alrcady

had considerable prior knowledge about the solar system.

Technical difficultics with the school network. the Scala software and some tampering of programs
on the computers were a constant source of staff frustration during the time allocated to the
rescarch and prescntation phase. This was particularly truc for the three teachers with little

computcr expericnce.
7.3.2 Computer skill acquisition

Dan. the Head of IT and the SOSE teacher for the 7B team class. taught the components of Scala to
the boys during the first intcgrated project in Term 1. By the time they came to do this sccond
project on the Solar System, the students had little trouble understanding how to incorporate the
various multimedia clements into their presentations. More difficult for them were the problems
associatzd with file size, appropriate saving, nctwork crashes and limited access to computers with
the software loaded and, for some, their lack of access to the Intemct. Although Dan was ori leave

during this sccond project, his replacement, Glen, an cxperienced and enthusiastic uscr of
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technology for curriculum purposes, was able to assist boys where nccessary despite his misgivings

with the software choscn before his arrival.

The other three teachers. Liz. Norma and Annctte, felt inadequately prepared to help the students
with Scala and acknowlcedged that the students were morc capable than themsclves in this regard:

I still don't know a lot about it because the kids actually moved forward faster than

I could. (Anncttc)

They moved forward and I didn't. (Liz)

The teachers all recogniscd that the students lcarned from cach other:
And when they had problems I'd say go and ask Tim or ask somcone ... They were
assisting each other. (Anncttc)
1 did that quite a few times too if [ didn't know. (Norma)

Liz commented on the difference in student behaviour in the laboratory compared to her normal

scicnce classroom:

I did likc the way that they shared ... I like it that the kids fcit cmpowered down
there ... | think they feel when they go in there to the computer room, as long as
vou've told them what to do, they know cxactly what to do and how to go about it.

Glen stressed that peer teaching and sharing arc the ways that most students leam to use tcchnology:

vou have to accept that most of the kids arc going to know more than what you do.
Therciore if you don't know how to do something you say to somcone “who knows
how to do this?” Can you comc up and explain it to the class. That's a hnge hurdle
for a lot of teachers to get over actually. But it's the most cffective way of doing it.

There was also the acknowledgement by Annctte that being a technical “expert” can place
unwanted demands on a student:

I'd say ask him, ask him. And they were finding out. But that was a bit of a strain
on kids like Tim who is quitc sensitive and didn't want to really be bullied into
doing something or going and helping someone he didn't want to help. But he felt
he had to.

Linking of cxperienced older students from the grade 12 Media specialist class with grade 7 groups
towards the end of the Solar System project not only helped develop the younger boys™ skills, but

contributed consider-bly in moving the project towards completion.

7.3.3  Structuring, monitoring and assessment of learning tasks

Given the many problems faced in the first intcgsated project donc carlier in the ycar, better
management of the sccond integrated nroject was a major concern for all the staff involved. As Dan

said, they were ‘stumbling along™ for the first project. At planning mectings, staff devised ways of
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helping the boys to become more organiscd and focuscd: through provision of special folders for
cach group containing colour coded dircction shects for cach lcaming task and requiring a journal
to be written up at the cnd of cach projcct Iesson. In practice, this mcthod lasted only a short time.
This was attributed to an on-going problem of student abscnce affecting continuity acress the
groups. Teachers also kept a class chart for showing progressive submission of work by individuals

and groups. Failure to hand in work resulted in funchtime dctentions.

Asscssment of the multimedia component was problematic for Norma, Annctte and Liz. They werc
concerned that because of the length of time taken to complcte the multimedia project they were
not ablc to give students adequate feedback or asscssment of their progress. An cxtract from the
focus group:

anatte: ... the control over the individual's work is less, because it’s stretched out
rather than in shorter bursts, if vou know what I mean. So the product isn't there to
sco ... But vou didn't sec a lot of this stuff for ages, so that meant there wasn't a lot
of fecdback. And I'd say ... we could give more feedback in an ordinary class. and
if good lcarning is based on fecdback, then 1 didn't give a lot of fecdback in the
learning technologics thing.

Norma: | would agree with that.

Liz: The feedback, the only feedback they've had is their pre-test: when they got to
a stage with their alicn and their holiday brochure, we got them to print them out. |
marked onc iot and vou marked another lot. We actually assessed that. And I got
Annctte to check it quickly as she's passing. Quick, quick, quick look at this. There
was a bricfing onc day. vou did something there. That was the only feedback they
got.

Rescarcher: Arc you saying that your normal practice is to give a lot more
feedback than what the structure of this program and the softwarc that you were
using, allowed you to do?

Annctte: 1 think that must be it. I don't know whether we can peint again at the
program, but it was ccrtainly the nature of the whole project, that it was morc
difficult to give feedback.

7.3.4 Classrcom management in technology environments

Classroom management of this group of OMSC students, cither in the regular classroom or in the
computer laboratorics, was morc problematic than in the other threc schools. Time wasting and
inappropriatc usc of thc computer and Internct facilitics by the students was a far more frequent
occurrence. Norma, in particular, the youngest tcacher with the lcast experience, expressed
concerns about this:

| found also some of the students sidetracked by other materials ... 1 found they
were often cmailing cach other ... And 1 just found a problem with the boys who
weren't interested in the project looking up motor bike pictures and all these other
things. This wastcd a lot of your timc when you could be helping students who
want t; work on the projcct.
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Norma did not know about the rules Liz and Glen had cstablished to assist with somc boys’
inappropriatc behaviour and was most interested when Liz explained:

we just put our foot down. And we had four rules at the beginning of each class.
No messages. Stay focused on the project. ... No messages was number one.

Despite the rules, some beys would still attempt to usc messaging and access sites irrelevant to the
project or thosc considered unsuitable. Temporary loss of computer privileges and doing written
work instead was the sanction if caught. The school’s Internet content filtering software did block
unsuitable sites. So, not being able to pursuc their own intercsts was a source of frustration for

thosc students and their behaviour also frequently diverted them from the tasks at hand.

Dealing with the varicty of technical problems in the laboratorics was the other major issuc, cven
for Glen, the most technically experienced teacher:

Because we could go into room and all Scala would be taken off and there'd be
only three programs lcft in the room. We would find that the infernct wasn't on that
day. Nonc of them could get it up ... The boys were told to save their work and put
it onto a different drive and they'd forgotten, because they were cleaning up
somecthing and they'd forget to, so they lost it. So they had to start again. It was a
nightmare. (Liz)

And the computers keep crashing, because they're running Windows NT. And
running a program that nceds 32 meg on its own and vou haven't got 32 meg of
RAM, so the computers crash. NT nceds 32 meg. (Glen)

7.3.5 Use of the Internet

Students made considerable usc of the Internct for information gathering, more so than any other
source. Of the three non-specialist teachers, Liz was the most proficient in using the Internet: she
knew how to bookmark sites and had thought through ways of helping students usc it. In onc
computer lab scssion, she requircd students to explore sitcs, sclect onc good onc and justify why it
was good. Many of the sites sclected by the boys were then added to hers to make a class coliection
of uscful and relevant sites. Other than this. students tended to roam free, gathering information,

images and sounds and were not required to cite the sources they used.

7.3.6 Time needed for multimedia projects

As with the extended multimedia projects undertaken at the American schools, the OMSC project
consumed a considerable amount of time, far morc than was plained by the tcachers. As Annctte

says:
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Because of the nature of the project and perhaps the way we organised it or
perhaps the problems we had. T don't know, it tended to go over time. And that
meant, because it was over time, we kept wanting to finish it, obviously we didn't
want to lcave it incompletc.

Dan also believed subject demands (cspecially from Maths). the constraints of the timetaiic.
intcrruptions for special cvents combined with the whole issuc of ‘emerging technologics’
impacted on the time availabie to complete the project. Even after allowing for extra time, and the
boys using lunchtimes to work on their projects, this was not sufficicnt. By the time of the last
obscrvation/interview period at OMSC, neither the students nor the staff had viewed the finished
product — a compilation of all student work into onc presentation — for cither the first or sccond

project.

7.3.7 Teacher perspectives on teaching and learning with multimezia

Usc of multimedia technologics for this project at OMSC was dominated by problems with the
Scala software, problems of access and connectivity, lack of technical support and limited planning
time. For the three teachers inexperienced in using technology., these issucs contributed to a mostly
ncgative view of the valuc of its usc for their students. Glen, the most cxperienced and confident
tcacher, however, is convinced that technolegy is worthwhilc in the classroom. He belicves its usc
‘speeds up menial tasks such as drawing graphs’, it ‘increascs the students” sclf value because they
can creatc somcthing of high quality’ and it ‘providcs a ncw dimension for student work by
allowing a student to become a cyber-author’. The other three teachers all commented that using
technology was worthwhilc in that students developed technical skills. They also saw valuc in the
boys™ cooperative bchaviour in technology cnvironments. In addition, Norma belicved the
approach held some valuc for weaker students:

I think it was good for some of the weak, in terms of Maths. Likc Matt Smith
docsn't really star in Maths and he's got a modificd program, but he worked really
well on the project.

Nevertheless, these teachers also expressed misgivings. They resented the amount of time drained
away from other leaming activitics while students cndeavoured to make progress with their
multimedia pres "ntations.

When we are doing it on the computers 1 can't do any Maths because they are
working in the computer room. And sometimes it would be a whole weck pretty
much when they're trying to finish the project off. They've been in the computer
room for the majority of the lesson. (Norma)

I felt like T was just like a computer tcacher. We were just in there the whole time.
(Liz)
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Annette, the English teacher, expressed her concerns about the emphasis on the product rather than
the lcarning process:

I'm not that impressed with it. I'm impressed with the possibilitics it’s got in terms
of graphics and colour and sound on so on ... what arc they learning? It's a bit like
just putting a cut and paste together ... If you're going to have this lecarning
technologics focus. of course that's what you will focus on. But that's the product.
But in fact if the process is the most important part, we arc just not looking at the
product. Then how do thcy lcam about the solar system and how do they
understand that one planct tumns this way and another tumns the other way?

Like Anncttc, Liz grappled with understanding whether or not the project contributed to sound
lcarning outcomes for the Grade 7 students and drew a comparison with some work donc in her
Gradc 11 Home Economics class:

1 think being the clever country, you've got to be clever with using the IT. You
have to find what's going to be best for your curriculum. Like drawing graphs and
things likc that. We've been using them in Home Ec to do graphs of who cats
breakfast and who docsn't out of all the survey sheets. And we surveyed over 300
people. So that's been really valuable in that way, right? And 1 couldn't have
imagined doing it any other way. And so the kids have scen that and said when are
wc going to do that stuff again? It’s really hooked them in. So they love cooking
and they love the computers so that's a good combination. What do the |Grade 7]
boys love? They like doing the games on the computers. They like finding good
sitcs and telling cach other about them. But what are they lcaming? How can we
get that and make it a valuable lcarning cxperience? 1 don't know. 1 really don't
know.

Liz, although acknowledging there were some uscful outcomes for the students, believed this had

little to do with lcarning scicncc in ICT cnvironments:

I don't think the strengths of what came out for Science were anything related to
the lcaming technology. 1 think it was rclated to the fact of the way the kids
worked together on a particular topic and contributed to a joint project. I think they
had most of thosc skills beforchand and they just kept going and dcvcloping on
that.

For the OMSC staff the sccond project for the year was considered a little more successful than the
first. However, they would arguc that this was more to do with a greater degree of focused tcam
planning and more carcfully structurcd activitics and cxpectations than the usc of multimedia

technologics.

7.4 Eastern Girls’ Grammar School (EGGS), Victoria, Australia

This is the sccond vear a team approach to integrating technology has been in place at EGGS for
the grade 7 English, History and Geography classcs. It is the first year of the computer skills

mentor program for gradc 7 English and grade 8 Religious Education teachers. The school's
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approach to the usc of new technologics is that all students (not just thosc in classcs taught by
intcrested teachers) should be introduced to computer skills in a systematic way. Morcover, these
skills should be an intcgra! part of the cstablished curriculum, not taught in isolation. In devising its
approach, the ability to access a broader range of support staff was clcarly advantagcous compared

with all other schools.

Through ncgotiation with the English, Geography and History facultics (necessary in this
sccondary school where the faculty structure dominates curriculum delivery), a structured program
of computer skills (file management, creative usc of MS Word features, webpage authoring, use of
the digital camera, scanning, spreadshccts and graphing with Exccl, and cffective and critical usc of
the Internet) arc embedded into various units of work in these subjects throughout the year. The
specificd skills, nonc of which arc covered in isolation from a curriculum context, arc taught by the
Computer Skills for Learning (CSL) teachers. In addition, for the first time, cach of the grade 7
English and grade 8 RE classcs had been allocatcd a mentor. The mentor role is to help tcachers
align rclevant computer skills to the English and RE curricula, and to provide in-class IT support. It
is envisaged that given such support English and RE tcachers will be able to manage on their own

in subsequent vears.

Both the CSL teacher and mentor roles are allocated onc period per teaching cycle. Nonc of the
gradc 7 CSL and English mentors are specialist IT tcachers, but over the ycars cach has developed
an interest in using ICTs in their regular curriculum arcas. For example, Megan teaches History io
two Grade 7 classcs and is also their CSL teacher; Jennifer, a tcacher-librarian, is the 7A CSL
teacher, the English mentor as well as the school’s highly regarded Information Research
Coordinator. Thus EGGS has allocated significant human resources, in addition to infrastructure, to
mect the *Computers for Leaming™ claim of the school’s promotional litcrature. The following

vignette conveys aspects of this school’s approach:

7A Computer Skills for Learning (CSL) class of 24 students is underway in onc of
the four EGGS labs. The adults in the room include Jennifer, 7A’s CSL teacher,
and Sue, another of the CSL teachers. Suc has comce to watch (and support) how
Jennifer teaches students the organisational structurc and skills for making linked
web pages which the students will use to present their Geography ficld work.
Before the lesson, Sascha. the tcchnician, has checked that all computers are
operational and have the rclevant software loaded. However she dees need to
return twice during the period to help with a technical issuc that no-onc clsc could
solve. During the lesson, Frank, the Head of IT, also pops in from time to time to
look at what's going on and help out if nccessary. In this 50-minute lesson the
students arc beginning to construct the personal websites which will display the
results of their recent ficldwork. Before the girls open up and start work on the
program, Jennifer requircs that they make a checklist showing the tasks nceded to
successfully make a website. She insists they refer to it and check items off as they
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progress through the tasks: file structure. making ncw pages, cntering text;
inclusion of images in appropriatc filc format from thc scanncr, digital camcra and
the Internet: linking of pages to an Index page: saving appropriately on their zip
disk and the school server. Ownership of the tasks has clearly been given over to
the students. Even during the course of the lesson, when some students have
difficulty conceptually understanding the file structure, or how to convert graphics,
cach of the teachers in their help role requires the students to problem-solve for
themselves first. Students arc referred to the *how-to” shects stored in their folders.
Somc students choose to spend their one ‘help™ token per class by putting their
hand up to scck assistance. This stratcgy devised at a recent CSL tcachers™ meeting
encourages the students to first tackic an issuc by themsclves, then to ask their
ncighbours and as a last resort, ask a teacher. All the tcachers agree that this
approach has scen morc cffective lab management, as it allows for targeting of
students most in necd of guidance. Further, they arc pleased to sce the increasing
adaptability most students arc showing as they successfully de-bug problems. Girls
arc clearly focuscd and cngaged with today’s tasks. Some arc cxcited when they
make their first hyperlinked page and proudly show it to others around them.
Before the lesson cnds. Jennifer reminds students to fill in their checklist and to
hand in their zip disks. She wants to check how the students are managing. 7A’s
Geography tcacher too will want to know what progress has been made. Jennifer is
looking forward to tomorrow’s regular mecting with the other CSL tcachers, the
gradc 7 Geography teachers and Frank to sharc and rcflect on what she has learned
from todays lesson.

In an adjoining lab, 8H's Religious Education class is underway. Barbara. thc RE
tcacher, Frank her mentor, and Daina the ESL specialist, arc all assisting when
necessary. Duc to both her ESL and IT expertisc, which she has developed over the
vears shc has been here, Daina often uses her time supporting thc many ESL
students as they usc computers for their regular classcs. Barbara is morc than
grateful for Daina’s presence. ‘It would be virtually impossible for me to help
these students without Daina’, says Barbara. In the first five minutes of the class
Frank cxplains the technical aspects of today’s task, and then Barbara takes over.
The task is to scarch for and annotatc a number of Internet sites about the belicfs,
life, and work of the Apostlc Paul. Students are to usc a varicty of scaich cngines
and ways of scarching, and tabulatc thc rcsults onto a worksheet provided.
Relcvant and uscful sites arc then to be hyperlinked and annotated with cvaluative
comments onto their individual RE web page. Effective usc of the Internet has
been drummed into them since grade 7. Jennifer in her other role as Information
Litcracy Coordinator has scen to that. In a later lcsson students will select,
illustrate and add onc of Luther’s hymns, lyrics and music (if possibic) to their
page. Barbara is gencrally plcased with how they tackle the tasks.

Despite initial concerns by her and her fellow grade 8 RE teachers about their
subject being used as a vehicle for cmbedding computer skills, Barbara belicves
the various activitics donc this ycar have cnhanced the students™ conceptual
understanding and raised the level of exchange of idcas significantly. However,
she is glad only onc of her classes per cycle is in the lab as she belicves this 1s no
place to hold a successful discussion. Time limits arc a frustration for all of the RE
teachers, as is the tardincss of students in submitting the required work.
Neverthelcss, at the regular mecting of the RE teachers with their mentors, Marie
still says ‘I think the standard of the work for me on the computer has bcen so
much better, so I have been very happy with that. I have seen a great leap forward.
And once they got mastery they were most successful and cvery girl did hand it in
and it was very well done. So that was a great success of my class”.
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7.4.1 The projects

A rangc of small tasks and larger-scalc projects incorporating the usc of the Internet and
multimedia technologics arc systcmatically integrated into the English, History and Geography
curriculum at the grade 7 level and in the RE classcs at grade 8. The prcvailing assumption is that
all students, not just thosc with interested teachers, should have similar opportunitics to lcam with
tcchnology. In most cascs. the uscs for technology included here have been adapted to long-
standing curriculum topics that have ‘worked™ with students; thosc that tcachers belicve are

pedagogically sound and that contribute to cffective student lcamning in the particular subject.

I have chosen to provide more detail here than for the other schools™ lcaring tasks and projccts.
Firstly, morc projects and classcs were cxamined at EGGS duc to the comprchensive, overall
approach to the usc of ICTs adopted by the school at these grade levels. Sccondly, the tasks
demonstratc the ways in which technical, curriculum and support staff collaborated to design,
integrate and deliver curriculum in which ICTs have a significant place. The major tasks and

projects arc outlined herc:

(a) Grade 7 History unit

Aspects of EGGS history presented in webpage format. Students working in groups of two or thrce
rescarch an aspect of the school’s history using mamly primary sourccs: the school archive
collection. memorabilia around the school buildings and grounds, contact with former students and
books written about the school. Students are required to tabulatc data, formulate hypotheses and
draw conciusions from their rescarch. Before compiling text and graphics into a single individual
webpage, using the web authoring software Adobe Page Mill, they must manually storyboard their
design in their project books. The CSL teachers support the classroom tcachers by teaching skills
for the digital camera, scanning, image manipulation and webpage authoring. Presentation of this

topic was formerly done by hand and more recently using word processing.

(b) Grade 7 Geography unit

This unit requires students to construct a multi-page web site reporting findings from ficldwork at
the Melbourne Cemetery and Victoria Market. Students explore the pattemns of immigration, and
the nationalitics, languages, religions, and culturcs found in Mclbournc. The aim of this ficldwork
is to tcach skills of obscrvation, data gathcring in a range of ways, report writing, graphing,
analysis and the drawing of conclusions. The geography teachers arc dedicated to structiring a

Icaming cxpericnce that replicates the work of gcographers as much as possible.
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This vear students are to compile their Geography ficldwork report in webpage foriuat. In the past
two years, the requirement was a wordprocessed report and in the years prior to that. it was donc by
hand. Each student’s individual web sitc must include five hyperlinked pages: an Introduction,
Data Page (cxplaining how information was collccted), a Cemctery Page, Market Page, and
Conclusion and Evaluation Page. The pages arc to include a table with data, two graphs, two digital
photos, and analysis of data and conclusions. Students decide how to format cach of the pages.
Adding sound to the page is an optional extension activity. During the lcad-up to, and following the
field work, thc CLS teachers teach or revisc Microsoft xcel for graphing: scanning and converting

digital imagcs: hyperlinking web pages and the necessary saving and appropriatc file structure.

(c) Grade 7 English units

The unit on advertising and the media is onc of the components of the English curriculum
considered for this study. Prior to thc multimedia task, students analyscd advertising in various
forms of media. Students were then required to invent and design a gadget and promote their
invention in the form of an animated multimedia advertiscment. Finally. they had to writc an
cvaluation on the success of their promotion. For the multimedia task, students were to usc the
featurcs of Microsoft Word including movcable text boxes, the drawing tools, colour, Word Art,
and to usc Graphic Converter to construct the animation and to add sound if they chose. The CSL
staff tcach all necessary skills and English mentors assist i the classroom during their allocated
period.

(d) Grade 8 Religious I-ducation Unit

In thesc units students construct their own webpage and include links to a selection of web sites
about the lifc of the Apostic Paul. In a scparatc word processed document, students describe.
summarisc and cvaluate webpages visited, and answer questions. The RE Mentors show, or remind,
students how to construct a webpage, and to scarch and incorporate cxternal links onto their page.
Another task required students to construct a webpage on behalf of Martin Luther at the time of the
Reformation, components to include: his views on three of his 95 theses and what inspircd him ete;

an image of him; the lyrics and an explanation of onc of his hymns.

7.4.2 Computer skill acquisition

Under the leadership of the Head of IT, Frank, the four grade 7 Computer Skills for Leamning
tcachers meet regularly. They mect as a team and with the subject tcachers and the Heads of
Subjects in Geography, History and English when an instructional unit is planned, implemented
and cvaluated. They determine together what computer skills arc appropriate for. and how they can
be integrated into, the subject arcas. A scope and sequence framework for computer skills has been

cstablished, and the staff jointly determine where these skills should be formally taught and
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assessed, how students will self evaluate their skill Icvel, and how achicvement will be reported to
parents. It is this comprchensive approach to cmbedding ICT skill acquisition into regular

curriculum arcas which makes EGGS different from the four other schools in this study.

The four gradc 7 classes arc cach allocated onc period per teaching cycle in which the skills nceded
for the computer-related part of a topic or project arc formally taught by their CSL tcacher. In

addition, cach gradc 7 English tcacher and cach grade 8 RE tcacher have been allocated an RE

mentor for in-class support for onc period per teaching cycle. Mentors arc also used to teach and/or

rcinforce specific skills.

Suc. the CSL teacher for 7D, describes one of her computer classes in which she was in the process

of teaching computer skills allocated for History, Geography and English:

A AR R MR

The students have been working on webpage construction which includes an Index
Home page, a Camp page, a History page and a Geography page of Decsert
Bookmarks (from previous Intemet rescarch work). During the previous lesson the
students had worked on finishing off this ‘wcb project™ and they had amived at
¥ differing levels of completion. In this lesson, I aimed to have all students to
complete the task, and check their work through Navigator thereby doing a sclf-
cvaluation.

Nearly all students completed the task and checked their work. We started with a
diagram on the board which outlined the 'structure’ of the task. how the folders and
pages were labclled and how they could and would be linked together. It was
emphasiscd that the graphics had to be inside cach folder where they were to be
placed on that particular page. The students were handed out a slip of paper. On
onc side it had a checklist and cvaluation and on the back (blank) sidc the students
wrotc down what yet had to be completed for cach part of the task. As they did
thesc steps they ticked them off. 1 explained to the girls that they needed to open
Netscape, go to File and open their web folder from the desktop in order to do a
final check that all their work, particularly links and graphics were indeed working.
They knew I was collecting their disks at the end of the Icsson for loading on to the
school Intranct and ncarly all students handed them in. Students who finished carly
in the lesson handed in their work, including their cvaluation and walked around
the room to assist students who were not as advanced in what had been compleied.
Seventeen out of 22 disks were collected for loading on to the Intranet. It WAS a
good lesson.

Teachers here, as in the other three schools, spoke about the ways students hiclped cach other, and
often the teachers themsclves, to acquire skills:

Students worked collaboratively helping cach other with the digital camera and the
scanner. They were working in pairs. When they weren't surc they asked a peer not
just me to help. I was brought in for the bigger problems, such as graphics not
working, preblematic links, computers not reading disks ctc. (Mcgan)

We really try to encourage this 'cooperative' leaming cnvironment where we can
lcarn from onc another in the room - not only the tecacher. (Suc)
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The highlight is the flexibility being shown by grade 7 students in using Excel. WE
arc learning to colour codc columns, sort in descending order and make a legend
independent of chart wizard. (Nola)

Nola also commented that for her, success was sceing the indcpendent learning behaviour of

students:
The main success for me was to scc the transformation to student guided work. |
was virtually redundant and went out to gct some marking to do becausc they were
working so well. The most intcresting aspect is that if this was a written rcport the
girls would not have been working on it when 1 cntcred the class. However on
arrival they werc all so obviously on task, it was quite amazing.

CSL teachers cxpressed awarcncss of the students as leamers and the nced to progress carcfully: z

Looking back over the lessons this term I foel that often we go too fast and expect
all students to 'pick up' the concepts and processes straight away. Some in cach
group certainly catch on quickly but for many we nced to allow time to understand
what they arc doing and they will consolidate skills along the way. (Suc)

Some students still haven't got the file management idea. 1 spent some time with
two students who had files all over the place. Onc student was away when we
corrected a poorly organised web folder but some students still don't have the
concept. This is a gradual process for some students and onc mustn't have this
expectation that all will grab the idcas immediately or cven half way through the
vear. (Mcgan)

Teaching cach other new computer skills also regularly occurrcd among the CSL tcachers c.g.

Icarning how to add frames to a web page, and how to create jpeg files with Graphic Convertcr.

7.4.3 Structuring, monitoring and assessment of learning tasks

Through on-going collaboration in planning mectings and in other lcss formal ways, CSL tcachers

develop a shared understanding of and adopt a common approach to structuring, monitoring and

assessment of computer-related tasks for all students. The same is truc for the English and RE

mentors. Jennifer explained her role:

the reason that 1 think 1've been able to have an impact is, as a mentor, [ know
what they are doing in English: as a Computer for Leaming Studics teacher, !
know what they have been leaiming; as a teacher-librarian, I know they do this
rescarch in Geography, and at this time of year they do this History and they do
this in Scicnce. And you arc ablc to say well if that’s so. we can usc this or we can
use that, and so you are able to sced it through thosc different arcas.

Further, considerable negotiation occurs between the computer staff and the subject tecachers to
structure Icarning tasks that mect the curriculum aims and time constraints of both. Where the CSL ;

tcacher was also a subject teacher, as was the case with Megan, who taught two grade 7 History

172




classes, this job was casicr. The issuc of ownership of the tasks - the subject tcacher or the CSL

teacher - was also a frequent point of discussion at mectings, and not always casily resolved.

Extension activities for students who had completed the basc-line computcr tasks were built into all
of the projects considered here: for example, adding sound to the grade 7 Geography Ficld report:
and sccking out Martin Luther hymn sound files on the Intemct for inclusion on the gradc 8 RE

webpage. As Frank asserted: “You’ve got to have multiple tasks. becausc kids can handle it

The need to assess and provide feedback to students was a recurrent theme. The CSL tcachers
worked together to devisc a certificate of achicvement for students designed to give progressive
feedback on skill develepment. In addition students were required to sclf-cvaluate their progress
and an end-of-ye r report was to be issued to parcnts. Some of the CSL tcachers also worked side-

by-side with the subject teachers as they graded the subject component of the lcaming task.

7.4.4 Classroom management in technology environments

EGGS was not free of difficultics that affected curriculum delivery using technology. Mention was
made of computers freczing duc to RAM variations on different computers. students forgetting
their disks. work being crased and difficultics accessing laboratorics, especially when extra
bookings were required. The on-going collaboration, and in-class technical and curriculum support.

however, had a significant effect in helping subject tcachers deal with many of these problems.

Although teachers at this school acknowledged the cooperative nature of student behaviour when
using technology, teachers also expressed concern that all students need the opportunity to acquire
and demonstrate cffective use of the skills deemed important. Colicctively, the support teachers
devised a range of strategices to deal with these issucs:

students tend to put up hands and demand help too readily - this makes the teacher
feel pressured and how can you possibly get around in order to assist all these
students at once. If they have a reference point - like a diagram on the board or a
sheet in their folder or beside their computer it scems the pressure on the teacher is
rcduced and the students can keep working. (Suc)

sometimes working in the computer lab where you are encouraging them to work
with others, is totally oppositc to your desire to get them to think for themsclves.
Because in the computer room they can tum to Susic who can fix it and Susie will
just lcan over and take the mousc and fix it. And they have never really had to
grapple with how do I solve this problem or what do I do that caused the
problem ... and if it happens again, and it will likely happen again, they rcally
haven't solved the issuc. They've solved the instance but not the issuc. (Jennifer)
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A common strategy - spending help tokens - to deal with this issuc was devised and refined during
sharcd mecting time. Jennifer explained how it worked in practice:

at the start of the class, we would go over what was going to be donc and 1 would
demonstrate. And then. if they needed help they could spend their help token. We
had a strategy. If you have a problem, what do you do? You rcad the sheets, you go
back and rcad and sce if vou can understand. If you still have a problem you could
ask the person on your lcft and if that docsn't work you could ask the person on
your right, and if that docsn't work you could put vour hand up and ask the teacher.
That was the strategy. Putting your hand up spends the token. So once they had
spent that token, therc wasn't another response from the tcacher. So they had to
save it for the big question. Now, they had the strategy and they had the sheets. so |
didn't feel bad about taking the token. But what it meant was, and I said to them. if
1 come to you and say, is therc a problem, or what's happening - it wasn't the
cquivalent of spending a token. And it meant that 1 could get around to the girls
that need help and help them solve the problem. Also if they put their hand up. and
the problem was really a technical onc that they couldn't solve - thc computer
freczes or something strange, then that didn't take their token. The token was taken
only when they couldn't solve the problem themsclves. 1t works like a charm.

7.4.5 Use of the Internet

Led pro-actively by the teacher-librarian, Jennifer, who also has the role of Information Rescarch

Coordinator, a structured and comprehensive approach to cffective student usc of the Internet is an

important component of the gradc 7 and 8 technology program at EGGS. Embedded in cach of the
subjects and regularly reinforced with students were: understanding the nature of diffcrent Internet
scarch cngincs and directorics; sclection and usc of relevant kevwords; scarching with Boolean
terms: book-marking of uscful and interesting sites; website cvaluation: hyper-linking of well-

chosen sites onto their own websitcs.

7.4.6 Time needed for multimedia projects

At EGGS although teachers did not requirc extended multimedia projects on the scale of those of
the other schools, issucs of time necded in a digital environment still persisted:

Time is against me. | originally scheduled this to be the last but one lesson;
however that timeframe will not work with this group. The graphs arc the
problem ... The next hold-up which is appearing with this group is the queue for
downloading the digital images. Other computer rooms were busy and only onc
computer has the images on it. (Nola)

Jink

Megan raised another time-related issue:

So you nced time and you nced time for thinking on the computer ... if 1 had the
time I would like to put up a messy web page and ask them to correct it for me ...
ask them well what's the differences here? If this is the right way and that's the
wrong way? What have you donc wrong here? And that scems to put them right.
That helps a lot.
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For the CSL teachers, the process of using computers, rather than the products which students

construct, was the overriding focus.

7.4.7 Teacher perspectives on teaching and learning with multimedia

A systcmatic approach to embedding the usc of technology skills across the curriculum, and for all
students, characterises thc EGGS program at grades 7 and 8. Further, the range of support
structures which foster collaboration among staff in diffcrent subjects and with diffcrent skill sets 1s
markedly different from those in the three other schools. Also diffcrent is the way in which the
approach and supportive structurcs foster a far greater degrec of on-going pedagogical discourse
and reficction on student lcaming, and tcchnology-mediated learning. Becker's (1999)
identification of constructivist teachers and technology (scc 3.7) has a clear fit with most of the
teachers involved in this program. The notion of a ‘community of practice’ (sce 2.7) could also
comfortably apply herc. Thosc teachers who cxperienced on-going collaborative support as they
integrated multimedia technologies into their subject arcas in grades 7 and 8 programs arc gencrally
positive about their cxpericnces and the value of using technology. The purposc and value of
requiring students to usc these types of technology for their curriculum is a central concern in their

thinking about technology in their teaching practice.

Barbara. a very expericnced RE teacher. commenting on the students” Iniernct scarch for Martin
Luther’s hymns. said:

I thought that was the most incredible picce of work they did trying to choosc a
hvmn that they could understand and try to understand it from Luther’s writing. |
was amazed at the effort they went to in the class to try to get it.

The complexity of balancing the demands of the curriculum with the push to integrate technology
is well expressed by Nola, the Coordinator of grade 7 Geography:

For this vear 1 have sat down and thought well rcally what is the value of this
[computer] report geographically? Docs it have any benefits for us? And the two
main benefits | sce, number onc being able to present data, visual data particularly.
That is photographs, moving images and audio sound as another form of data
collection which you cannot incorporate in a written report. So | thought well
that’s a real advantage. We collect sounds. The sccond advantage | think I see is
that these girls will publish in an clectronic medium in the future and therefore ... 1
guess it’s slightly less geographical, but they might be presenting somcthing
geographical in an clectronic form. So I thought that has real benefits... So now |
can justify the project in my own mind as to why I am doing it. And how do I now
meet the geographical nceds with the technology needs. And so | thought well 1 am
going to keep the structure of a standard Ficld Report the aims, data collection,
findings, conclusions, cvaluations and 1 link that closcly with what they do in
Science.
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Francis, the Head of English and a grade 7 icacher, rcflected on the benefits of linking aspccts of
the English curriculum with web publishine

As I'm circulating I'm looking for the English aspects. So I'm reading what they arc
putting into the frames and I'm looking at the clements of design for an advertising
poster and that sort of thing. So 1 supposc I'm not rcally thinking about that
technical aspect. Di is picking up the technical aspects. And that's finc. But 1 think
it will be a terrific skill for them to *ave for future tasks. ... I think, they take
greater carc with what they arc producirg ... becausc they see immediately that it's
going to look quite a professiorai, finished picce. Wherias if they're doing it in
their own hand and drawing their own pictures, it docsn't look as good. So I think
that they do take greater carc and the impetus for that is given by the fact they sce
potential in it.

Similarly, Megan, Coordinator of Grade 7 Histury, a CSL teacher and English Mentor, cxplains the
valuc of digital communication:

Because 1 sce it as future communication and cmpowering them to be able to
publish and have that level of contsol. So they arc not only just consumers of
information via the Internet, they can also publish and contribute. So I supposc it’s
cmpowering them. 1 sce it as a relevant form of putting information togcther. Why
do a poster? | sce that as a redundant form of presentaiion in the classroom to be
honest. And with the visuals become se much morce immgiortant. So I'm getting them
to become much more critical in the usc of graphics. And that's what I am
cmphasising a lot morc ... Not that they can just ;¢ sically do it, because | know
that most of them will be 2ble to physically do it: but the thinking behind what they
arc going to do with the graphics - the critical. visuat litcracy.

However, not all staff involved with the ICT delivery at EGGS were quite so cffusive. Michacl, a
Scicnce teacher on the IT curriculum eemmittee asscrted:

But somectimes | fecl we are being driven by the IT world, companies. They're
promoting change becausc it promotes growth and we arc being pushed along. We
arc not walking w¢ zrc being pushea .. a lot of people intuitively feel that there is
not nccessardy anything inherently good about using technology and of course
there isn't. It’s only good if it provides something acw that you couldn't do before
and that it is impcrative.

7.5 An overview of teachers’ beliefs about teaching with multimedia

As outlined in Scction 4.2.8, tcachers were asked to respond in writing to a Prompt (a range of
statements and questions) prior to intervicws or focus groups in cach of the schools in the US and
Austraiia. The prompt (sec Appendix 1) was originally designed to focus teachers™ thoughts prior to
a discussion. )i was successful in doing this, but it also proved to be an efiective vehicle cnabling
aggregation and comparison of tcachers’ opinions about their work using ICTs in their teaching

practice and to allow for construction of a uscful comparative table (Table 11 below).
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Teachers were asked to circle three words from threc lists which characterised

(a) their technology-using lessons

(b) their students in technelogy-using lessons, and

(c) themsclves in technology-using lessons

The lists of words were compiled by the rescarcher and contained both posiuve and negative terms.
Teachers could add others if they chose. The comments by teachers arc aggregated in Tables 11, 12
and 13. Although “cooperative’ and ‘collaborative” were included scparatcly among the words on
the first prompt item (Tablc 11), 1 have chosen to aggregate the references to these two words.
Some feachers indicated to me that they had trouble making the finc distinction between these two
words when referring to their class. Further. I had assumed the words ‘challenging” and
“challenged” would be interpreted as having more ncgative connotations. In practice, however,
these viords appear to have been interpreted differently depending on the tcachers™ experience with
tcaching with technology. Where the usc of technology was problematic, as in the casc of three of
the four OMSC teachers, ‘challenging™ and ‘challenged” were interpreted as pejorative. However,
the reverse seems to be true for those whose experience was positive. For this group, ‘challenged’
and “challenging’, cither for students or themselves, was interpreted as positive. Altogether, the

prompts did provide the opportunity for an cqual number of positive and ncgative responscs.

Table 11
Words teachers use to characterise their technology-mediated lessons

RCS (US) SVMS (US) OMSC (Aus) EGGS (Aus)
N=2 N=2 N=4 N=§
N % N Yo N % N Y

Co-operative/ collaborative 2 100 2 160 4 100 8 160
Problem-solving 1 50 2 100 1 25 4 50

Rewarding 1 50 ! 25 3 38

Challenging 1 50 3 38

Learner-centred 1 50 3 38

Flexible 1 50 1 2§ 2 25

Dominated by technical hassles 2 50 1 i3

Frustrating 1 50

Unstructured

Time-wasting

Tense

As Table 11 shows, in each of the schools, tcachers indicate that collaboration and problem-solving

arc featurcs of their classrooms when technology is used. Furthermore, the tcachers in this study
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generally refer to their classes in positive terms. Even the O%iSC. Aus, tcachers (who of the four
schools seemed to face the most problems with the technology focus), apart from referring to the

technical difficultics, still perccive) their classrooms in positive terms

Table 12
Words teachers use to describe students in their techinolegy-mediated lessons

RCS (US) SVMS (US) OMSC (Aus) EGGS (Aus)
N=2 N=2 N=4 N=8

N % N % N Y% N %
Engaged 2 100 1 50 2 50 6 75
Empowered 2 100 2 50 3 38
Adaptable 1 50 1 25 5 03
Co-opcrative 3 75 4 50
Challenged 2 100 I 25 3 38
Supported 1 50 2 25
Focused 1 50 2 25
Confident 1 50
Disorganiscd 2 50
Unsure 1 S50
Confused 1 25
Bored
Nervous
In-control
Organiscd

*Engaged” is how most tcachcers involved in the study in cach of the schools chose to describe their
students when using technology. Morcover these teachers also generally see their students’

behaviour in terms which indicate they arc flexible, autonomous and cooperative lcamers in classes

where technology is used. The few ncgative comments (disorganised and confused) came from
OMSC. Aus.
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Table 13
Words teachers use to describe themselves in technology-mediated lessons

RCS (US) SVMS (US) OMSC (Aus) EGGS (Aus)

N=2 N=2 N=4 N=8

N % N % N % N %
Challenged 2 100 I 50 3 75 8 100
Adaptable 1 50 2 100 4 160 6 75
Excited 2 100 2 100 4 50
Supported 1 50 3 50
Well-prepared 1 50 3 38
Satisficd 2 25
Confident 1 25 1 13
Frustrated 1 50 2 50
Anxious 1 25
Dissatisficd
Disappointcd
Tense
Other: co-lcamer 1 28

Teachers in all schools describe themsclves as being challenged and adaptable when using
technology for curriculum purposcs. All other descriptors tcachers usc about themscelves, apart

from some from OMSC, arc of a positive nature.

The data in the tables above indicate that these US and Australian teachers who use the more
advanced forms of multimedia technologies in aspects of their curriculum generally refer to their
classrooms, their students and themselves in similar, positive terms. Where support structures and
procedurcs are not so prevalent in a school sctting, as is the case with OMSC in Australia, the

tcachers usc more negative descriptors.

7.5.1 An overview of teachers’ beliefs: value of computers for learning

In addition to the above items, the prompt also asked teachers to rate their beliefs about the value of
using technology for lcarning purposcs, using the following statement as a guide: *My experiences
in using technology for aspects of my curriculum indicate it has been worthwhile in terms of

student lcaming”. Teachers responscs arc aggregated in Table 14.
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Tabie 14
Teachers’ belicfs on value of computers for learning

RCS (US) SVMS(US) OMSC (Aus) EGGS (Aus)

N=2 N=2 N=4 N=8

N % N % N % N %
agree strongly 1 50 2 100 1 25 6 75
somewhat agrec 1 50 2 50 2 25
agrec i 25
somewhat disagree
disagrec
disagree strongly

All teachers in the study agree that their use of technology had value for student learning in their
subject and most of them strongly agree with the proposition. However, the Scicnce, English and
Maths tcachers at OMSC, Australia were relatively ambivalent. Although they agreed there may be
some valuc in using these types of technologics in terms of student cngagement, cooperative
lcarning behaviour and ability to present understandings in new ways (sce 7.3.7), the problems
experienced and lack of control they felt over their pedagogical domain was of greater importance
in shaping their overall attitudes. Their attempts at using complex technologics with little say in
what tcchnology was to be used, with minimal competence in the chosen multimedia software, with
insufficicnt time to explore and evaluate new tcaching and lcamning approaches, without ongoing

means of technical support in an cnvironment where Intemet connectivity and software access were

unreliable. were of greater importance for these teachers. Some of these same problems were also
cxperienced by teachers in the three other schools, but it scems there were sufficient support

structures in place (although different in cach school) to allow the teachers to CXpericnce success

and to reflect more positively on the overall valuc of using multimedia in their curricula.

The following chapter tums to the students and considers their experiences in lcarning with

multimedia.
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Chapter §

Learning in multimedia environments — the students’ perspective

The previous chapter has drawn mainly on tcachers™ views and expericnces in cach of the four
schools as the study sceks to understand pedagogics for cffective teaching and leamning in new
technology-mediated lcaming environments. This chapter is concerncd with the students. It
presents the Australian and Amecrican students”™ experiences, perceptions and attitudes towards
school-provided lcaming tasks with multimedia. Intrinsic to this study is the undcrstanding that
comparison is a valuable rescarch practicc. As discussed carhier, cxamination of classroom
behaviour is a complex, often messy undertaking - cven more so in the types of classrooms where
students are simultancously (sometimes individually, sometimes in groups) undertaking different
tasks. and using a rangc of complex tools. Further, as also claborated carlier, understanding of
pedagogical practice in thesc types of cducational programs in which computers arc uscd
extensively is made even more problematic given the many different school and system contextual
factors which impact on instructional design and dclivery. During the course of this study and
during the analysis phase, nevertheless, scveral themes, grounded in the data and relating to the
rescarch focus, emerged. These themes, which clearly indicate student expericnee and attitudes
about lcarning with new technologics, include:

e the lcarning tasks: subjcct content, usc of the Internct, construction with multimedia

e difficultics with technology

e sources of instruction and assistance

e working in groups on technology projccts

e cnjoyment with using multimedia

e time issucs related to multimedia projects

« satisfaction with multimedia products

e gencric/workplace skills obtained

e lcaming with multimedia.

8.1 Data collection and presentation

These identificd themes provide a framework both for shaping and interpreting the data, and assist
in a comparative analysis of the students™ experiences in the two countries. Through consideration
of the students™ experiences and perceptions alongside those of their teachers™ (cxamined in the
previous chapter), it is hoped to develop understanding about effective pedagogical practices in

which multimedia is used in the lcamning process.
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Data from students at the four schools in cach of the countries were obtained in a range of ways:
from my own obscrvations in classrooms, an on-linc questionnairc. which allowed for structurcd
and open-cnded responses, focus groups, and student sclf-cvaluation forms requircd by some
classroom tcachers. With this mix of data sources, a morc complex picturc emerges than if reliant
solcly on a single sourcc. A detailed cxplanation and discussion about cach of the sources and
instruments used. and the procedurcs adopted for thc analysis of both the qualitative and

quantitative data, 1s found in Chapter 4 (sce 4.3).

i Data from the on-linc questionnaire, completed by 252 students from the four schools, helped to
develop the comparative analysis of students™ views begun in classroom observations. Technical
difficultics limited the number of questionnaire responses received from OMSC Aus to only four.
Greater reliance on the other data sources for this school was therefore necessary to construct a
comprchensive comparative analysis of students’ cxpericnces. Questionnaires were generally

reccived prior to focus group scssions at cach of the schools. Thercfore, as with issues arising from

classroom obscrvations, questionnaire responscs also helped frame questions for exploration in the
focus groups. With its mix of structured items and frec responsc options, the questionnaire allowed
for data treatments in both quantitative and qualitative modes which scrve to decpen and enrich the
understandings derived from this study. Aggregated responses from the scaled itcms provide clear
indications of student preference and opinion about the identificd themes. Recurring pattern counts
from free response items similarly allow for tabular and graphical representation. And verbatim
data from open-cnded items provide detail about student understandings, perceptions and attitudes
towards lcarning in these types of multimedia projects, not possible if dependent on quantitative
data alonc. Not all data available from the questionnairc arc used in this scction: for cxample,
‘ ‘:' specific details about the hardware, software, computer peripherals and the sources of information
‘ students usc, have been incorporated carlier (scc Chapters 6 and 7). The focus here is on exploring

students’ experiences and views.

The free responsc items on the questionnaire used here asked for:

e a brief description of the project

« any difficultics expericnced

o who the students asked for help if needed

e a list of thrce significant or interesting things lcamed
o what students liked or disliked about the project

e what advice they would give to students and teachers for a similar project next vear.
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The rating scale items were:
¢ How confident did you feel using the different types of technology?
e How well do you think you now understand the topic you studied for this project?
e How satisficd arc you with your finished projest?

e If you worked in a group. how cffectively did you work togcther?

As in the previous chapter presenting the teachers’ vicws, 1 have devised a number of ways to
represent the student data from the range of sources: thick description, verbatim quotes, tables and
graphs cach of which assist in representation of the students™ views and cxperiences. In previous
chapters, data were presented country by country, school by school, to cstablish the considerable
contextual differences between the schools. In this scction, the key themes referred to carlier
provide the organising framework. Despitc differential on-sitc contextual factors and some
variation in the naturc of the Icaming tasks, students in this study were at the same grade fevels.
using esscntially the same types of technology for the same purposcs: construction and
representation of learning in multimedia format. Therefore, T have chosen to merge and cluster data

about their expericnces thematically from the range of sources available.

Verbatim quotes arc drawn from all sources, but where verbatim quotes arc used from the on-line
questionnaire, all cmphasis remains intact as cntered by the students, including upper casc.
exclamation marks, and repetition. Not only the cmphasis remains as cntered by a student, but all
spclling, punctuation and grammar crrors as well. Students are identificd, where rclevant, by
pscudonym, subject, grade level, school and country. To assist the reader, student data from cach of
the schools arc also consistently grouped in the same order as used for the teacher data in the
previous chapter, i.c. with the US schools first: RCS US and SVMS, US, followed by OMSC, Aus:
EGGS, Aus. As in the carlier chapters, the mcthod chosen to present and summartsc the data

facilitatcs comparative analysis.

The aim of the chapter is to tell the students’ storics. Exploration of the issues raised by their

cxperience follows in the final chapter.

8.2 The learning tasks: subject content

Each of these middle school level projects required students, mostly in pairs or small groups, to
undertake investigative activities based on current curriculum content using a variety of sources
and methods. Then, using a range of technologics, students were to present their knowledge and
understandings in multimedia formats. That intcgration of technology with subject content was the

goal was clearly understood by the students:
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RCS, US

In our project, we werc to basically to track down and write about tac immigration
of our ancestors. what it was likc for them to immigratc, and also to writc about the
Philippinc culturc. We made a timelinc about the immigration on powerpoint.
wrote several cssays on topics about immigration and culture, and also made
vidcos. After that we had to lcarn to put all these things on the Internct and save it
to the RCS server. (Angcla-Marie, 8 RCS US)

SVMS, US

In my project, I chose five topics related to El Salvador and 1 searched for
information on the topic madc pages for cach of those topics. I then made these
pages intcresting by adding pictures, sounds, music, movics, and color. (Emily, 7
SVMS US)

For my Spanish projcct, i was assigned to rescarch and make a hyperstudio
prescntation on Chile. 1 had to rescarch culture, gencral information, music and art.
history, tourism, geographical info, a map of chile, and Chile's flag. We had to
include all of this into a final hyperstudio project that we can present. Everything
that we wrote had to be in Spanish. This helped teach us the language and south
american culture. We did this project in partners which helped cven out the work
to make it managable. (Stephanic, 8 SVMS US)

OMSC, Aus

The aim of this project is to find out information about the solar system and
present it on a program called Scala. (Mark, 7 OMSC Aus)

EGGS, Aus

We were to make a web page to put on the intranct. To gather the infomation we
went to look at the archives and we were handed 2 box to our subject that was
chosen. Then we were to make our page with writing a hypothesis and conculsion
and scan a picturc and placing a digitally taken photo on our page. Then we were
to test the page which we made in PageMill on the intermet. (Anna, 7 History
EGGS Aus)

In this project we aimed to report what we had donc on our ficldirip to the
cemctery and to the market. We had to sct out this information on 5 web pages.
Graphs and tables were to be included in thesc web pages. (Crystal, 7 Geography
EGGS .fus)

We had to make a wcbpage on behalf of martin luther at the time of the

rcformation including his views on his 95 theses and what inspired him cte. also

his potrait, hymns and views on the church. (Catherine, 8 Religious Education

EGGS Aus)
Sources students used for the rescarch - the acquiring information component - included books,
magazines, CD ROM encyclopacdias, and internct sites. In addition, some of the projects required
students to conduct interviews, do specific data-gathering tasks during ficldwork, or handle and
consider family memorabilia or school archival objects. The latter activitics, requiring more active
involvement and personal intcraction with the research situation, received favourable comments

from some students at RCS, US and EGGS, Aus:

184

T, e .mﬂ



BMM& JRERES B

Personal interveiws were uscful too. It's really cool to lcarn another person's
outlook on experiences. (Alex, RCS US)

I liked doing something about my country, and that motivated me to do ihe project
(kinda). (Travis, RCS US)

My grandma gave mc her story to Amcrica, and also gave mc how to make
gnocchi. (Brendan, RCS US)

I mainly lcamed that almost cverything the Filipino people did to immigratc here
was very hard, some people never cven made it here no matter how hard they tried.
So I am thankful that I was born here and right away became an American citizen.
(Candicc, RCS US)

The Ficld Trip was very usecful because we got to go and scc the Cemctery and
Market and not just sce it in a Magazinc or somcthing. (Amclia, 7 Geography
EGGS Aus)

Australia is a multicultura! country, I know that. But I when 1 went to the cemetery
and the market, I didn't know that just Melbournc itscif had so many diffcrent
people from so many different parts of the world. (Malavika, 7 Geography EGGS
Aus)

The uscful items were the ones in the archive, because we could visualise and
touch the actual materials used and the uniform that was worn. i liked looking at
the achival materials and sccing the actual matcrial used. (Belinda, 7 History
EGGS Aus.

I liked looking at the items and thinking of where they could have come from and
what they were used for. (Jasmin, 7 History EGGS Aus)

To find out by looking at badgcs and mottos of the school, how they have changed
over the years. (Ashleigh, 7 History EGGS Aus)

The projects which did not have such an active or affective component in the subject matter or task.

and were more the conventional rescarch and report style (as was the case at SVMS US and OMSC

Aus) clicited some ncgative comment, cspecially from boys:

The rescarch and writing we had to do was quite boring. (Brian, 7 SVMS US)

The topic for this project was extremely boring. (Adam, 8 SVMS US)

I thought the work was tedious and time consuming. (:{oah, § SVMS US)
‘| This project] is the most boring thing I've done’ Colin, OMSC, Aus toid his teacher. This
opinion was repcatcd several times by different boys in the OMSC Focus Group scssion as
well: ‘It was boring,. It was boring as sin’.
Few girls commented negatively on the content of their projects. Two comments from
grade 8 students, EGGS Aus:

I, personally did not like it becausc it was a bit boring. (Tharuka)
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It was okay, there wasn't much to do and nothing was ncw or very interesting.
(Lconaj

Only onc student from RCS, US chose to comment unfavourably about the content of

the project:

The project bored me at many times. (Jocelyn)

The other aspect of project subject matter that drew strong negative comment from scven of the
grade 8 SVMS US students was the requirement to present their project rescarch in Spanish.
Typical comments:
I think it made the projects longer and harder to translate them into Spanish from
English. (Lindsay)

1 didn't like that we had to write in Spanisi because it's hard to cxpress yoreself
well. (Paul)

I thought that this project would have been better if it were done in English. |
ended up having to look up almost cvery single word in a dictionary. 1 don't quitc
scc how that can help me leam Snanish. I remember things for a little while, but
thev don't stick. (Caitlyn)

Where students in cach of the schools used the questionnaire item ‘three things 1 leamed {found
interesting” to comment on subject matter, some students referred to cither specific or more generai
knowlcdge acquircd:

I learned morc about how Mexico got like it is today (Amanda, RCS US)

Why my great grandparents immigrated (Danicllc, RCS US)

Information on Paraguay (Alex, SVMS 7).

Good spots to tour in venczucla (Harry, 8 SVMS uUs)

I learncd that the traditional music of Ecuador is bascd or a pentatonic scale

(Stiara, 7 SVMS US).

That Mercury's gravity is only 1% of Earth's (Tim, OMSC Aus)

[ found out about Martin Luther (Catherine, 8 RE EGGS Aus)
Somc grade 8 SVMS, US students, cven Caitlyn, also recogniscd the cognitive challenge in
presenting the work in Spanish:

1 lcarned morc Spanish vocabulary through this project. (Maya)

Use of a more wider range in the spanish language. (Elizabeth)

1 lcarned how to writc better in Spanish. (Caitlyn)

Some of the grade 7 EGGS Aus student comments on their lcarning, reflect recognition that the
tasks involved more than reporting a collection of facts in digital format, and that fundamentals of
rescarch were also an integrai part of the process:

I lcarned how to observe things more carcfully. {Crystal)
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We had to analyse various items and find conclusions. (Reshika)

How to take notes from cvidence more cfficicently. (Anna)

the difference between primary and secondary sources. (Arsha)

How to improvc my obscrvation skills. (Hui Chi)

1 lcarnt how to write up a hypothesis. A good project for thinking. (Jasmin)

To handle historical items very carcfully. Making accurate conclusions. (Maria)

1 liked finding out the relevance of cach of the objects dcpending on how much
information cach of them gave. (Rebeeca)

The right approach o interviewing people. (Lee-Annc)

It helped me build up my confidence and knowledge. Finding out how to figurc
out where people came from by their skin colour, religion and surname. It taught
us a lot about Australia's history of migrants. It really taught me a lot. (Natasha)

These EGGS grade 7 student comments reflect that in their History and Geography classcs, explicit
teaching of rescarch skills in authentic, real-world situations is cmbedded in the lcarning process.
Morcover student metacognitive reflection on icaming, as evidenced here in the Qucstionnaire
responscs, is a strategy commonly used in these grade 7 and 8 EGGS classcs, both to assist student
lcarning and to assist teachers make sound pedagogical decisions. Reflection on the leaming tasks

in this manner and cxtent was not as prevalent in the other schools.

8.3 The learning tasks: use of the Internet

Students in cach of the schools werc required to use the Internet for information gathering in
additien to other more conventional sources for their various projects. Student comments and
reflections about their Internet expericnces focused on a commion range of issucs. Students
generally like the case of access to the vast array of up-to-datc information and particularly
appreciate the access to photos, graphics, clip art: music and vidco clips which arc casily
transferatic to enhance their own multimedia presentations or web pages.

I feit that the internet was uscful becausc it allowed us to get many different views

on the same subject. (Jordan, RCE US)

The intcrnet was very useful because it was casy to get the information. All I had
to do was typed in "Pucrto Rico" and T would get hundreds of sites. (Anna, SVMS
US)

The internct was SUPER uscful because it was just there, and so 1 didn't have to
check out books or carry anything cxtra around in my backpack. The internet was
also really helpful for getting loads of pictures witch i could just dircetly copy
down in to our stack. The internet was also a good source of video and audio clips.
(Chglsea, SVMS US)

I think the Internct is the most resourcefui thing in the world at the moment
because if you type in something 20 things come up. (Mark, OMSC Aus)

187




For the internet. I found it very uscful becausc it had a wide varicty of information.

It was also casy to usc. (Leona. EGGS Aus)
However, students also refer to the time nceded to scarch cffectively: their difficultics in finding
relevant information and their concerns about validity:

Internet - it came up with lots of information but 25% was not usefull. (Kevin,
RCS US)

The internct is too hard to tell if the information is truc. Also it is hard to sort
through al! the sites and find the kind of information I want. (Jocclyn, RCS US)

The internet was very uscful because we could get pictures, music ctc. The only
bad thing about the internct was that all the info might not be completly truc. But
all the things that we got from the internet gave our cards a nice look. (Meclanic,
SVMS US)

I didn't like roaming the intemet for picturcs. (Robert, SVMS US)

Don't bet vour lifc on anything that's postcd on the internct. (Noah, SVMS US)

The Internct’s got more information but its harder to find than in a book. (Tim,
OMSC AUS)

Of the four schools. EGGS Aus was the only school with specific classroom time allocated to
direct instruction about cffective use of the Internct. Using classroom materials developed by the
tcacher librarian in conjunction with classroom teachers, English mentors and CSL teachers,
students at this school covered topics such as targeted Internct scarching: the ways different search

engincs function and web sitc cvaluation (design, content and validity).

Notwithstanding the morc formal approach taken at EGGS Aus, sharing uscful websitc addresscs
and scarch engincs - teacher to students, students to teacher, students to students - was a common

practice in all classes, albeit in a more ad hoc fashion in the other three schools.

One of the teachers at OMSC Aus required the boys during classtime to show her the sites being

used:

We just have to tell her why it’s a good sitc. We have to prove to her that’s it a
good sitc and not a bad onc ... We just show her. Click through it and show her
some of the stuff that’s there. (Tim)

Some student comments reflect a deeper awarcness of the Internet and its functions as a result of
their learning tasks:
I also lecarned how to usc the internet more wiscly. (Janessa, RCS US)

Altavista as a great sound and picture finder. (Andrew, SVMS US)

[ lcarned] how to morc cfficently usc scarch engines w/ the usc of quotcs, pluscs,
ctc. (Noah, SVMS US)
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Put them in the Bookmarks. (Mark, OMSC Aus)

If vou scarch using thc best keywords there will always be plenty of great
interesting sitcs available. (Catherine. EGGS Aus)

{1 lcarncd to] usc internet cffectively. (Sian, EGGS Aus)

Bookmarking which allowed me to get to sites fast. (Lcona, EGGS Aus)

Each of the schools to some degree requirced students to cite the sources they used to construct their
projects. Issues of copyright were a particular concern for the two US schools involved in the
Challenge 2000 Project. as onc of the Project’s aims was to widely disscminatc student work. Thus
the teachers were reminded that usc of visuals (photos, clip art. maps, graphs, vidco clips) and
music files downloaded from the Internet nceded appropriate acknowledgement. Despite reminders.
students in all schoois found the process of recording sources and compiling bibliographies tedious.
With more interest and cngagement in the construction process than acknowledging wherc
information was acquired, students mostly left thesc tasks to last, requiring considcrable
backtracking to find the relevant details prior to submission. At JSV US the call was definitely “no
sources cited. no grade”. Here students were also required to scck permission by email from the
content originators if appropriatc. EGGS Aus had citing requircments built into their stadent

checklists and evaluation proccdures.

The ways students used the Internet for the various projects depended very much on the nature of
the leamning task set. Where the multimedia component was a presentation with little cognitive
demand, other than gleaning and presenting pertinent facts (as was the casc with the Spanish
projects at SVMS US and the Solar System project at OMSC Aus, the dominant student Internet
usc was for locating information of immediatc relevance (c.g. details or visuals of a tourist

destination, flag or planet; lyrics and sound filc of a national anthcm), and copying text, visuzis and

sound for rc-use. Where students presented information from original rescarch in Powerproint or
webpage format (the RCS US Immigration projects and the grade 7 EGGS, Aus projecis), their

Internet usc revolved more around collecting backgrounds, banners, buttons and cine: web features

to decorate their work.

8.4 The learning tasks: construction with multimedia

Each of the leaming tasks in the four schools required students to usc an extensive array of some of
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the morc advanced information and communication technologics to represent knowledge and

s

understandings. Whercas school usc of technology is most commonly used for word processing
and internet scarching, students in these projects, in addition, used a far more diverse range of

software applications and peripherals for their projects:

189

A
%&ﬁ&;&.ﬁwmmm:@gw:w:;: it




R

RCS US: Internct for research: basic word processing using Microsoft Word:
Microsoft PowerPoint (muitimedia presentation softwarc). Netscape Composer

(web authoring softwarc), digital still and movic camera: scanncr; Adobe Photoshop

(image manipulation software)
SVMS US: Internct for rescarch: Hiperstudio (multimedia presentation software);
: scanncr for digital input; Adobe Phoioshop (image manipulation softwarc)
; i
i OMSC Aus: Internct for rescarch, basic word processing using Microsoft Word,
1 Miciosoft Kxcel for graphing; Scala (multimedia presentation softwarc)
EGGS Aus: Intemct for rescarch, basic word processing; advanced usc of
Microsoft Word (tables, tcxtboxes. frames: drawing tools): Microsoft Zfxcel
(spreadsheets and graphing): Adobe Page Mill (web authoring softwarc) digital still
: camera: scanncr. Brushstrokes (drawing tool) Adobc Photoshop (image
manipulation software); Graphic Converter (animation softwarc)
Most studenits in the study have computers at home, many with more than one. Many have Internet
access as well.'® At homie. many of them already use the same digital tcchnologics but often in
very different ways to their teachers, whose main usage is word processing. email and internet
scarching. Apart from word processing, Intcrnct scarching and email, students in this study S
commonly referred to playing intcractive games: downloading and sharing of music files and
graphics: participating in instant messaging and chat rooms. and somec had started to establish their
r own Internet space with frce sites and tools, outside of school timec. Nevertheless, students at all
schools acknowledged that they had Icarned a variety of new technology skills, or enhanced what §
they already knew, ir the course of their school projects. ],
Students frealy spoke about the technology skills they acquired from doing their respective projects. i
: Typicai icchnology related responses on the 1 lcamed/found intercsting’ questionnaire item i
: included here show the range of technologics, applications and skills students learned at cach of the %
schools: ‘

Multimedia presentation and web pages

i lcarned how to do things on the computer that ve never known before. Like how !
10 make a webpage. (Candice, RCS US) i

I lcamed how to use powerpoint and netscape cominunicator. (Honore, RCS US)

1 : N S : N
° Informaticn about home computers, internet access and what students used computers for was gained from teachers,
talking to studerts in ¢laas and from Focus Group discussiofis
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I was able to learn how to link different web pages together. (Titi, RCS US)

I learned how to make a webpage. 1 never really knew how to before so that was
cool. (Angcla-Maric, RCS US)

Backrounds make a web page look good. (Irving, RCS US)

I got an oppertunity to use my creativity in designing a hyperstudio card.
(Elizabcth, SVMS US

1 lcarned how to transfer information and pictures 1 nceded from the intemet to the
hyperstudio stack. (Lyndsay, SVMS5 US)

I know how to use programs, such as hyperstudio, a lot better. (Alicc. SVMS US)
I Icarncd how to make buttons on Hyperstudio. (Andy. SYMS US)

How good I was with Hyperstudio. (Ricardo, SVMS US)

{1 lcarncd] pages have to be in the same folder to link. (Christine. EGGS Aus)

Webpages look better when you don't have to scroll down heaps. (Kalpana, EGGS
Aus)

I learnt how to put bookmarks on to my web page. (Jacqueline, EGGS Aus)

{1 lcarncd] how to load a graph onto a web page (Emily, EGGS Aus)

I now know how to confidently usc a web page program. (Alison, EGGS Aus)
[I Icarned] how to make a tabic on a web page. (Emily. EGGS Aus)

It was like the hardest thing we’ve ever done becausc it included scans, downloads,
text, typing and lots and lots of links. (Bronwyn, EGGS US)

Scanner

[I learncd] how to scan pictures into the computer (Miljcan, RCS US)

I found out how to usc a scanncr so I can usc it now with morc casc (and Adobc
Photoshop too). (Maya, SVMS US)

I Icarned to usc a scanner - before this project I hadn't cver used onc. (Arrin. SVMS
Us)

I had trouble with the scanner at first, but as I lcarnt how to crop, t1im, and change
the size of the pictures, 1 became confident and now 1 can help others who arc |
having trouble. (Jic-Yu, EGGS Aus) "

[1 lcarned] how to convert your scan onto your page (Yasemin, EGGS Aus) )

Digital Stili Camera
I lcarned] how to take photos with a digital camera. (Alana, EGGS Aus)

[T lcarned] how to load on photos from the digital camera. (Elise, EGGS Aus)

Sound
(I lcarned] that you can talk or record yoursclf onto the webpage. (Casy. RCS US) |
How to import and intcgrate a music file under mp3 format. (Noah, SVMS US)
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I learned how to search for sound clips on internet. {Rob, SVMS US)

To put sound on the web page. (Yi Ling, EGGS Aus)

Digital Video
i lcarned how to import vidcos on to the computer. (Patrick, RCS US)
1 Icamed] downloading and importing movics from the nct. (Steven, SVMS US)

Image manipulation and compression
Photoshop is good at changing picturc formats. (Andrew, SVMS US)
1 learned how to use adobe photoshop, very well. (David, SVMS US)
That I must compress my scanned picture before I can usc it. (Anna, EGGS Aus)
I know how to convert a scanned photo into a j-peg using Graphic Converter.

(Jic Yu, EGGS Aus)

File management
DONT FORGET TO SAVE! (Rythym, SVMS US)
Save cverything before its too late (Stephanic, SVMS US)
Savc every two seconds. (Erin, SVMS US)
I lcarnt better saving techniques. (Andrea, EGGS Aus)

Animation
[ learned] more about how to animatc on hyper studio. (Danny, SVMS US)
We have Icamcd lot with animation and animation has been the best thing. (Laura,
EGGS Aus)
The only students from any of the schools to comment that they hadn't lcarned any new skills were
three Grade 8 EGGS girls:
1 used skills i already had. (Jacqucline)
1 didn't Icarn anything. (L.cona)

! didn't lcarn any new computing skills. (Catherinc)

Students relicd on both formal and informal sources of instruction to leamn the necessary technical
skills for multimedia construction. For siudents in these four schools, formal instruction on
technical skills was not usually provided by their regular subject teachers. Specialist staff were
available to some cxtent to teach skills in cach of these schools and EGGS Aus and RCS US
provided both in-class instruction and support for students and staff throughout the duration of the
projects. Formal instruction was most nceded where the software applications were cntircly new to
students; where cquipment was used that was not oficn available at home (digital and vidco

cameras, scanners and the associated digital imaging software); and where students used diffcrent
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computer platforms at home. In three of the schools, Applc machines predominated, but at home
most familics in all schools used variations of Windows-bascd products. Other issucs requiring
direct assistance for students related to understanding: the school network structures; the allocated
space for file management and storage: filc type and sizc specifications for graphics, animations,
video and sound, and the file structure necessary for web authoring. Although the extent of formal
instruction and cxtra adult assistance available to students differed in cach of the schools, students.
cither individually or through their group expertise, acquired sufficicnt skill to construct (if not

entircly complete) their multimedia products.

Students aiso drew extensively on their peers to assist with skill acquisition (discussed 1n more
detail in 8.5 below). Very few students admitted that they lacked confidence in using the
technology or were unable to master the basics of what was necded, even when they did experience
considerable difficultics. For most students, practice was the key to mastery. This SVMS student
explains that when understood, the problems were not so great:

I hadn't rcally had a wholc lot of experience with Hyperstudio before this project,
but it was casy to follow and 1 lcarned it quickly. Now, I'm very confident in using
the Hyperstudio program. (Arrin, SVMS US)

OMSC Aus students indicated in the focus group that unlike their teachers, they did not have many
problems using the Scala multimedia presentation program, once taught the basics. As Matt said:
*Once you lcarn how to use it, its really casy™. These comments mirroring thosc of Anabelic, RCS

US: ‘technology can be casy once it's practiced over and over again'.

8.5 Student difficulties with technology

A wide range of technical difficulties relating to computer hardwarc and peripherals, software
applications, and Internct access and use were expericnced by students at 21l schools as they
rescarched and compiled information, and represented it in multimedia format. Mary of the
students who mentioned difficultics reported experiencing multiple problems during the course of
their project or unit of work. A sample of some of these difficultics:

My video wouldn't work, links wouldn't work, ctc. 1 found out that 1 had madc
stupid mistakes in the programing a couple times. The computer froze almost
every second though. (Kristen, RCS US)

After putting the video i made with my group on the computer, i did not know how
to link it onto the webpage so other people could sce it. I couldn't find it and when
i did it wouldn't work. (Titi, RCS US)

The Macs often times failed and could not do what my home PC could. We tried
many times to compilc a PowerPoint, yet it didn't work on MANY different Macs.
When I took it home, it worked correctly the FIRST time on my PC. (Jordan, RCS
US)
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I had some difficulty using a scanner and the Adobc Photoshop because I .am not
that familiar with them. (Alexa, RCS US)

f" : Well some times the scanner wouldn't work or the macs would crash or somconc
would delete my folder or somecone would delctc my document many of these
things happencd to me. (Raquel. RCS US)

Hyper Studio has a lot of bugs so a few small things went wrong, Many peoplc lost
their stacks and cards. Also it can only take ceyiain types of picture files (not jpeg)
so we had to convert cvery picture we got on the internct to low quality. (Andrew,
SVMS US)

Hyperstudio is very unrcliable because it often freezes and you might not have
; things saved so vou have to start all over again. Most things worked ok but 1 still
i , absolutely despise this program. (Stephanie, SVMS US)

i ] When we wherc half way through our project our whole project got deleted and we
had to start over again. This was very frustrating and cffected our quality of our
work because we had to rush through. (Vincent, SVMS US)

It was hard to make the vidco clip and scan in pictures and put it in the hyperstudio
stack. (Dcnisc, SVMS US)

The sound mic on the Mac didn't work properly, so it recorded our voices and then
it crascd them. (Aadith, SVMS US)

It was hard to figurc out how to savc somcthing in onc program then open it in
another. adobe photoshop also was a little confuzing because i didtn know what all
of the titles of the things mcant so 1 had to ask for help a lot. (Erin, SVMS US)

Sometimes the programs got a bit confusing and sometimes the program wouldn't
do my commands. Then the computer would shut down or do somcthing dumb just
before 1 was going to save. (Andrea, EGGS Aus)

I had trouble understanding what 1 was doing with the digital camera and 1 stili
have trouble working the printer. (Bronvien, EGGS Aus)

Also, majority of the computers did not have cnough memory to open Adobc
Pagemill and Navigator togcther, and this was hard becausc we had to closc onc
program and open another. (Frances, EGGS Aus)

The computer froze about a million times and then it wouldn't let me save for some
strange rcason. (Alison, EGGS Aus)

ST

The program kept crashing or freezing. | had to do my Geogrephy page completely
over again three or four times. (Caitlyn, EGGS Aus)

OMSC Aus students in their focus group indicated that computer failure and accessibility - to the
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Scala softwarc and to the Internet - were the main difficultics they experienced:

i was in the Library just before and tried logging into three computers and cach
one froze. (Brad)

Half of the computers didn’t have Scala in the computer room and the oncs that did.
the computers kept crashing. (Scan)
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The content filtering system used by the school was another major source of frustration to thosc

students who had paid the required levy: *99% of the sites arc blocked!” (Brad)

Of the 252 students who responded to the Questionnaire, 169 (67.1%) students indicated in the free
response item thcy had cxpericnced technical difficultics. Tablc 15 shows thc percentage of
students in cach school who had technical difficultics.

Table 15
Studenis’ experience of technical difficuities

RCS US svMsUS OMSCAus  EGGS Aus
N=60 N=107 N=4 N=81

81.7% 76.8% 0.0% 46.9%

This table shows a greater proportion of students in the two US schools expericenced difficultics
than in the other schools. Interestingly, a larger percentage at both thesc schools cxperienced
difficultics than did students at EGGS in Australia. None of the four OMSC students whose on-linc
questionnairc was received indicated they had difficultics or nceded help. The more favourable
EGGS situation is probably associated with the fact that skilled teachers taught the technology
components, many problems were anticipated and dealt with through collaborative staff planning
scssions among the subject teachers and the technical specialists, and that the range of accessible
support was greater. Further, when the EGGS figure is disaggregated to reflect the different grade
Jevels (Table 16), it indicatcs that the grade 8 students, who had lcarnt some of the necessary skills
in the previous year, found fewer difficultics than did the grade 7 students, for whom the skill
acquisition was mostly ncw.

Table 16
Students’ experience of technical difficulties - EGGS, Aus

EGGS, Aus - grade 7 EGGS, Aus -grade 8 RE
N=55 N=26

50.9% 38.5%

8.6 Sources of instruction and assistance with technology 1

As indicated previously, students were taught the riccessary skiils formally and had access to help 7
with technical difficulties, to a varying cxtent, in all schools. Some dircct instruction by the ik
classroom or subject teacher occurred, but merc usually an iT specialist or support teacher assisted »
the process. In addition, considerable informal peer tutoring and problem-solving occurrcd in the

process of student skill acquisition.
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Those students who expericneed difficultics indicated they called on a range of assistance (often
from more than onc sourcc), when needing help with sofwarc or hardware issucs. These sources
included the subject teacher, the technical support person, an IT skills spccialist, a subject mentor,
other support staff, and in thc casc of OMSC Australia, scnior students werc also used.
Characteristic of these multimedia cnvironments was the troublc-shooting of technical and

softwarc problems through the collaborative cfforts of students and by student “cxperts’:

If 1 had computer problems, I'd ask our computer tcacher. If it was about
programing I'd ask a classmatc. But I'd didn't need to ask for help a lot becausc |
am very good with computcrs and I know a lot about them. (Kristin, RCS US)

I asked my fricnds who had figured my problems before. (Brendan, RCS US)

At first I really didn't understand how to usc any of the programs wc were
supposcd to be using. It took a long time for mc to understand completely what 1
was doing. Everyone 1 asked could barcly help me so I figurcd it out with the help
of a few friends. (Honore, RCS US)

I asked people who had alrcady scanncd picturcs using thc scanner, my teacher,
my partncr, and ihe peoplc who work in the computer lab. {Alice, SVMS US)

The computer lab lady or our teacher or a smart kid in the class. (Andrew, SVMS
US)

Sally and me worked together and figured it out. (Bhavisha, EGGS Aus)

I checked it myself then 1 asked the person to my right then to my lcft then my
tecacher. (Edwina, EGGS Aus)
Being a “web master” for the RCS classes suited Victoria:

I liked being in charge of how the web pages would look, act, and perform.
(Victoria, RCS US)

For this student, avoiding the issuc was the stratcgy adopted:

With any of the difficultics that i had using the technologics and programs, I asked
someone clse to do it for me. (Anabelle, RCS US)

Figurc 12 below shows the sources of help students in the two US schools and EGGS, Australia
indicatcd they called on when faced with difficultics. Nonc of the four OMSC students who

completed the questionnaire indicated they had difficultics or nceded help.
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Figure 12
Sources of help sought by students
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As the figure shows, at RCS US the subjcct teacher was the lcast mentioned source of support.
other than the visiting Challenge 2000 Technology Learning Consultant. Theresa, the class teacher,
and her students recognised that they knew morc about the complexitics of the technology than she
did: “Don't ask Mrs. Leckie for help because she gets confused herself (Vivian). Further, the
design of the RCS project which required students to work closcly in their cultural groupings, using
the complex array of technology over an cxtended period, and who spent their days together in the
onc clementary model class with computers accessible in their classroom, make it not surprising
that peer support was so high. Intcrestingly, the percentage of peer support used was close to that of

their Technology Resource Coordinater.

At SVMS US where students faced considerable technical problems with the Hyperstudio softwarg,
students asked for most help from their technically competent Spanish teacher, Carol, and cither of
the two technicians who were available. They did not mention relying so much on cach other.
Unlike at RCS, the Challenge 2000 Technology Leaming Consultant had no support role in the

classroom other than the initial tcachizi of Hyperstudio to the students.

Figurc 12 also shows that the EGGS students who cxpericnced difficultics used the opportunity to
call on the wide range of help sources available. Despite being encouraged to problem-solve for
themsclves, then to ask other students before calling on adult assistance, their subject tcachers were
still the focus for most requests over other students. The CSL teachers, the mentors, ESL specialist
and the technician, were ali also used to varying degrees, combining to form the widest network of

support avaiablc to students at any of the schools.
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Unlike the other schools, the students at OMSC in Australia had few readily accessible aduit
resources from whom to request help of a technical nature. These students indicated in their focus
group that although their non-specialist subject tecachers could help a little, for specialist help and
support with technical issucs. the OMSC students referred to Dan, the Head of IT. and an
integrated project teacher, prior to his lcave, then to Glen, his replacement. When availabic, Jerry
the part-time tcchnician was also 1sed, but he was usually hard to find. Considerable collaboration

amongst themselves was apparcnt and necessary, as was the help obtained from senior students.

Thus, for students in cach of the schools, tcchnical difficultics were a routine experience when
working with multimedia applications, with many students nceding help to sort a myriad of issucs
Help was generally available in various forms for these students, if not from the adults, then from
their fellow students. And as Chnstine, EGGS Aus adviscd ‘ask anyonc you can find if you have

no idca what to do. You learn better that way™.

8.7 Student collaboration

Students working in groups was a key design feature of these multimedia projects, aithough the
degree of collaboration expected of students did vary. Collaborative group work over an extended
period was a fundamental expectation of the US projects funded by Chalienge 2000. The RCS and
SVMS projects required students to work together in groups during both the rescarch and
multimedia crcation stages. OMSC Aus, required the studenis to do some individual work, somc
group work and to contributc to their group’s multimedia presentation during the course of the
intcgrated projcct. At the other Australian school, EGGS, the grade 7 projects generally required
students to do the research phase in groups, but to create individual multimedia presentations and
web sites, the aini at this school being to cnsure that all students acquire the relevant technical
skills. Duc to time limitations, the grade 8 RE EGGS projscts considered here were ail done
individually. Group formation varied: by topic (RCS); sclf sclected (EGGS. SVMS): and teacher
sclected (OMSC).

Apart from the formal cxpectations of tcachers for students to work in groups for rescarch and for
the construction of group lcaming products, informal support and collaboration among students
cspecially during the multimedia construction phasc in all projects was not only frequent, but
fundamental to success. In all schools on any given obscrvation period where computers were used
for multimedia projects, it was extremely rare to sce students working totally on their own without
reference to others. If not working in clusters around onc computer or perhaps a scanner in their

specificd groups, students in all classes used the people on cither side or around them as sources of
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information, support and validation. Students in these classcs were scen to confer, discuss, ask
questions, seck out cxperts (sometimes other students, rather than teachers), compare their work
with others, share tips and tricks to deal with tecchnology problems, sharc intcresting websites

pointing to rclevant (and sometimes irrclevant) sources of information.

A large proportion of students in the US schoois used scveral of the free response Questionnaire
items to comment on group dvnamics and outcomes. Matters relating to working in groups were
the third most common issue referred to by students in the free response questionnaire items —
likes/dislikes. Many of these comments referred positively to aspects of working in groups. The
comments indicatec that working together helped students to lecarn and contributed to their
cnjoyment of the extended project. For students whosc group cxperience was positive, typical
comments wWerce:

I liked working with other pcople to form a web page to share about our history
and how we immigrated. (Brian, RCS US)

I liked working as a group. and lcarning things about building a webpage and basic
computer tricks and things I wouldn't have leamed in my own or if we hadn't done
the project. (Miljean, RCS US)

I liked working in a group and also making a webpage. (Marcus, RCS US)

I like how we got to work in a group and that our teacher just didn't give us a
country, she let us do the project on the country we came from. (Kimberley, RCS
Us)

I liked how they put us in groups because it made us more of a tcam and we all
depended on cach other but we got through it and had a very sucessful project.
(Vancssa, RCS US)

I like the fact that 1 had a uscful part in our group at the ¢nd. (Raymond, RCS US)

I enjoyed working in a group becausc i had more people to work with and it was
casicr because we had more ideas and opinons how to do stuff. (Kellic, SVMS US)

I liked being able to work with a partner that 1 got to choose. (Shantelle, SVMS US)
Dividing the work with partners makes it fun and helps a lot. (Stacy, SVMS US)
I liked geiting to work with other people. (Elliott, SVMS US)

Well 1 liked that we got to usc a lot of technology with the computers and
multimedia.and work in groups that we chose so we could have fun with it.
(Andrew, SVMS, US)

Not all comments about woiking in groups for projects were positive however:
It was hard to zct sume people to do their part of the project. (Mark, RCS US)

What 1 didn't like was that some people in the same group as me were doing
somethings that were my part and I din't like that. The group I was in didn't
communicate that well witn cach other. (Alexa, RCS US)
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I would have liked to work in a bigger group. (Brian, RCS US)

The big group made it harder for us to work and had fights about the stupidest stuff,
(Jancssa, RCS US)

1 liked the over all idea, but I think it was a TON of work, and my partners didn't

alwavs scem like they wanted to do all the work involved!! (Chelsca, SYMS US)
The students in the OMSC Aus focus group indicated they had mixed opinions about their group
experience depending on whether they got to choose their own partner or whether their pariner did
an equitable share of the work. Onc boy was particularly inccnsed:

I had to do the entire project. And cvery time he said he helped I kicked him in the

shins so hard. {William, OMSC Aus)

Anothcer OMSC boy would have preferred to work alone.

Very few free response comments, evenly divided, about working in groups came frorn EGGS:

I liked rescarching in a group. (Bronven)

What ! didn't like was the way my group 53! 1 worked together, (Malavika)

Of the 252 students who completed the questionnaire, 180 rated the cffectivencss of their group
(sec Figure 13).

Figure 13
Group cffectivencss
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Clearly, for most students who worked in groups for their multimedia projects, the expericnce was
a positive onc. At RCS US where the groups were formed on the basis of the students’ cultural
hackgrounds and wherc they cnjoyed the challenge of creatively presenting their family stories, the
group cffectiveness rating was particularly high. Only 22 of the 72 EGGS grade 7 students rated
the cffectiveness of their groups, as did three of the four OMSC boys who completed the
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questionnaire. For the Australian students who did ratc their group cffectiveness. as with the

American students, it was gencrally a positive expericnec.

The student cxperiences confirm their teachers’ views about the cooperative and collaborative
nature of student Icarning during the projects. Students in this study relied extensively on cach
other to learn and problem-solve with multimedia technologics. Moreover, where the instructional
design required students 1o collaborate intensively, despitc some misgivings. the students gencrally

believed they did so cffectively.

8.8 Time issues

Issucs of time relating to multimedia projects concerncd many students in all schools, as it did their
tcachers. Students often mentioned that projects consumed too much time. However, other students
in the same schools also complained that they were given too little time to complete projects to
their own satisfaction, Timc problems caused by technical or software difficultics. the extra time
needed for adding multimedia clements, the lack of access to school facilitics to assist in morc
speedily completing their work, characterise their concerns. Even though time issucs  were
problematic, some students still indicated that this was not a barricr to their cnjoyment of the
project.

I did not likc that we had to do alot of things to finish the project and how long it
took. (Jonathon, RCS US)

[ didn't like it because it took a long time. (Monica, RCS US)

[1 did not likc] how long it took to finish but, when it was all done I was happy
with the finished product. (John, RCS US)

I didn't like that this project took so long to do. (Shawna, SVMS US)

I takes a long time to get cverything together, to make all the finishing touches,
and to fcarn how to get through a program step by step. (Kate, RCS US)

It was ncat to do Hyperstudio, but it made the project much harder becausc it took
a lot of time to sct up the cards and typc up the information, and the only way we
could access our report was at school. Even with lunchtimes and after school time
to get into the computer lab, it was still hard to get the information into the stack.
(Arrin, SYMS US)

We had about one weck of lessons every month and that was it. 1 haven't finished
it yet. (Brad, OMSC Aus)

I din't likc how long it was. (Elisc, EGGS Aus)

It was really drawn out. It took a long time to do becausc there was lots of thing to
do on cach page (Bronwyn, EGGS Aus)

The shorter EGGS Religious Education projects did not clicit complaints about time as did those in

grade 7: ‘It was quite good because it didn't drag on” (Amy).
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Some students also commented on how they would have liked even more time to complete their

projects:

Give the students time to do the project and figure it out. And I mcan lots of time.
(Brendan, RCS US)

TP TR

1 don't think that we had cnough timc on the class compters to put cvernvthing
together to our maximum. (Lindscy, SVMS US)

i { didn't think we got cnough timc to perfect our project with more pictures and the
i music and video clips. (Lucia, SVMS US)

I reckon I didn’t have enough time to finish it so I didn’t reckon it was that good.
(Sam, OMSC Aus)

1 would have like morc time to work on the pages becausc i found that near the end.
we were in a mad rush to finish cverything. {Crystal, EGGS Aus)

This same student also clearly recognised the challenges teachers face on this matter of time for
extended projects:

I would advisc that we had more time but i also think that if we were given more
time. then everybody would have been slacker and the same thing would have
happencd. (Crystal. EGGS Aus)

Another student commenting on whether computers might be a waste of time remarked:

And I wouldn't say that computers are a waste of time. They might take a whilce to
do a certain project but usually the longer you do stuff the more intcresting it gets
and for the kids its pretty fun. Its fun to explere and stuft like that. (Kelena, SVMS
us)

8.5 Student enjoyment using multimedia

Students, in both the two schools in the US and the two in Australia, indicated in a range of ways
(in the various frec-response items on the questionnaire and in focus groups) that they cmjoyed the
opportunity and challenge of doing schoolwork with multimedia technologics. Students liked the
opportunity to create their own products using images, graphics, colour, animation, Interncet links,

intcractivity, sound and vidco:

[1 liked] learning things about building a webpage and basic computer tricks and
things 1 wouldn't have Icarncd in my own or if we hadn't done the project. (Miljean,
RCS US)

v I liked experimenting with differnt backgrounds or colors and dislaying images
£ ‘ before I decided on the final copy. (Kate, RCS US)

1 liked using the computer to display information. ! liked using the computcr. {Rob,
SVMS US)

I enjoyed making the stacks (scanning, writing, making buttons, getting picures etc.
(Mclanic SVMS, US)
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| liked making the designs on the project with the computer and getting picturcs.
(Lucia, SVMS US)

I liked creating fun and intcractive activities in my stack for pcople to do. (Thomas.
SVMS US)

I liked the computer part of the project, which was mainly everything. All the
multimedia parts were cool. Damien. SVMS US

1 like using Hyperstudio to make the project interactive. Andrew, SYMS US
I liked the videos and the sound. (Kojo, SVMS US)

I liked using the intemet and producing my information on my own web page.
(Jennifcr, EGGS Aus)

I also liked putting littlc animations from clipart on to my page. (Natalic. EGGS
Aus)

1 liked making up the web page and using some of my creative abilitics. (Jocelin.
EGGS Aus)

1 liked sctting up the phowss and the links. (Christine, EGGS Aus)
However. some students in the US did not appreciate the regnirement to include video in their
multimedia projects:

1 didn't like the part when we had to make the video all though all the other
cxponents of the project were interesting and fun. (Patrick, RCS US)

Teachers, do not make the kids include movic and vidco clips! It is too hard to
savc and bring onto the stack. (Maya, SVMS US)

I liked making the designs on the project with the computer and getting pictures. 1
didn't like not being able to get a video or music clip. (Lucia. SVMS US)

Many students also expressed ambivalence about working with multimedia:

I liked working in a group and also making a webpage. I didn't like the technology
always messing up. (Marcus, RCS US)

Most of the time it was rcally casy to make the webpage, but it was frustrating
sometimes, but rarcly. (Angela Marie, RCS US)

I liked creating cards and designing them. I liked looking on the internet for
pictures and information too. But 1 didn't like the problems that they entailed. Once
my partner and 1 put our work together, which took us a considcrable amount of
time, it crrased our work. I hated doing it all over again. (Heather, SVMS US)

1 didnt really like using the computer because somethings were really difficult, but
going on the computer made things morc interesting and challenging. (Becea,
SVMS US)

I liked making the links and finding them active. 1 did not likc the computer
turning against me. (Mana, EGGS Aus)

With just as much vehemence (although a decided minority), Alison, EGGS Aus said: °1 hate using
computers’, and Timothy, RCS US commented:*[1] didn't like the fact that we had so much stuff to

do on this project, like the whole technology hype™
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A close analysis of the free response item - like/dislike - on the student questionnairc indicates
differcnt patterns of responscs at the schools about the students™ cnjoyment of using technology for

learning tasks {scc Tablc 17).

Table 17
Patterns of student enjoyment about technology use

RCS, US SVMS, US EGGS, Aus
N=60 N=108 N=80
SVMS7  SVMSS8 EGGS 7 EGGS 8
N=41 N=67 N=54 N=26
Technology - like 18.3% 41.5% 55.2% 27.7% 26.9%
Technology - dislike 20.0% 36.6% 31.3% 7.4% 7.7%

Tablc 17 shows that of the two US schools. RCS students used this frec-responsc item, to comment
less on technology issucs, cither positively or ncgatively, than did the SVMS students. RCS
students were in fact far more interested in using this item to comment on the nature of the project.
rather than technology matters (scc 8.10). By contrast, a much larger proportion of SVMS students
used the like/dislike item to talk about matters relating to technology. with half of the students
choosing to talk about their expericnce in a positive way. Morcover, for many of the students at
both schools, their comments encapsulated the ambivalence to technology illustrated carlier. Very
few students at cither US school (or in Australia) werc totally opposcd to using technology. Their
negative commenis tended to be directed at the type of computer or soitwarc uscd by the school,
not the use of technology per se.

I do not like macintosh computers so I had difficulty becausc they are harder to use
and Icss cfficient. The progam we used to make the webpage (composcr) was also
not a good choice. (Katic, RCS US)

1 liked how we got to work with technology but i did not like the technology we
werc offered. 1 thought it was quitc ancient and difficult to usc. Although I scem to
be complaining only about how BAD this was, 1 was happy that we got to usc
Hyperstudio. (Grace. SVMS US)

Just over a quarter of thc EGGS Aus students in both grade levels, used the opportunity to
comment positively about their use of technology. considerably morc than those cxpressing

negative vicws.

The grade 7 OMSC students in Australia indicated in their focus group that they cenjoyed using the
computers and the Intcrnet. I liked using the internct and computers’ (Mohit). They also cnjoved
downloading images and dccorating their presentations using Scala, but as some also said, they

wished it didn’t have to be done for school-related tasks. The ambivalence about technology was
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also mentioned by Brad: “In some ways the computers are good and in othcr ways they are not so

good. Because of the Intemnet. The only bad thing is they always crash’.

8.10 Student satisfaction and enjoyment of the learning tasks and projects

Despite often expressing frustration (with the technology. the time the projects took. the
sometimes difficult group dynamics and with the project content), at lcast 80 per cent of students
in all schools were satisficd with the outcomc of their multimedia projects as indicated on the

questionnairc item “How satisficd arc you with vour finisked project?” (Figurc 14)

Figure 14
Student satisfaction with their multimedia projects
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In frec-responsc items on the questionnaire some students chosc to express plcasure, cven pride., in
the outcome of their work:

 liked the fact what I started the webpage out to be, and what it turned out to be in
the cnd aficr putting cveryone's idea's, talents, and information into the computer.
(Amanda, RCS US)

1 like my finished project and the gratitude it gave me. (Honore, RCS US)

I feel good knowing that the finished project includes all the required information.
(Alice, SVMS US)

I liked working in a group for the rescarch and 1 liked the finished product.
(Malithi, EGGS AUS)

I hope if vou cver get a chance that you may be able to look at my web page, i
hope you like it. (Shereen, EGGS Aus)

As Figure.14 shows, the students at RCS US, with their extended group investigations of family

immigration to the US, expressed the most intense satisfaction with their work, closcly followed by
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the EGGS students in Australia. The four OMSC Aus students who responded were also clearly
: satisfied with their work. However, when levels of satisfaction arc disaggregated for the different ;
% grade levels involved at both SVMS in the US (Figure 15) and at EGGS in Australia (Figurel6), ;

there arc some intcresting trends.

Figure 15
Satisfaction with projects — SVMS, US students
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As Figure.15 indicates, the grade 7 and 8 students at SVMS US had broadly similar patterns of ;
satisfaction with their multimedia product. Despite this being the sccond year students had done
this type of project, very few grade 8 SVMS students were dissatisfied with their finished work.
Some of the grade 8 students cxpressed concerns about the Spanish language component of the
project both in the frec response comments and in focus groups, however, no negative comments
were madc about the repetition of the project design. It could be assumed that the requirement to

present their work with multimedia component played some part in their high satisfaction levels.
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Figure 16
Satisfaction with projects — EGGS, Aus
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Grade 7 EGGS History, Geography and English students were generally morc satisficd with their
multimedia products than were the Grade 8 RE students. For thesc students, whose projects were
required to bc in web page format, this was their sccond year of webpage construction for
prescntation of their work. This repetition might explain the lower Ievels of satisfaction at Gradce 8.
As onc girl indicated: ‘I enjoyed making the webpage though the proccss is becoming somewhat

tedious’ (Kaylyn). Further, for some. the subject content of the task was not of intcrest (sce 8.2).

In addition to many studcnts using the opportunity provided by the free responsc item - like/dislike
on the questionnaire to comment about technology issucs (sec 8.9), many students also uscd the
opportunity to comment on the overall naturc of the learning tasks or project. A close analysis of
these responses indicates different paticins of responses from cach school and at different grade

Icvels about their cnjoyment of the project.

Table 18
Student enjoyment of projects
RCS, US SVMS, US EGGS, Aus
N = 60 N =108 N =80
SVMS 7 SVMS 8 EGGS 7 EGGS 8

n=41 n=67 n=54 n=26
Project - like 50.0% 26.8% 14.9% 38.8% 3.8%
Project - dislike 3.3% 7.3% 3.0% 1.8% 11.5%

Tablc 18 shows that fifty per cent of the RCS US students chose to usc this free response item to
comment on their appreciation of the project — providing far more positive comments on learning

tasks or projects than by students at any of the other schools. This pattern of favourable frce
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responsc aggregations from the RCS students about their project, mirrors to a large extent that
obtained from the scaled item on Project Satisfaction discussed above (Figure 8.3). For the students
at RCS, the overall project, with its focus on their familics, plus the use of technology, drew the

most favourable comment:

I liked this project because it helped me to learn about my family stuff I may have

never known, and it also helped me to know how to make a webpage. 1 really

didn't like the project in anyway except that it had to end. Courtney, RCS US
As Table 18 also shows, far fewer SVMS US students chosc to comment favourably about the
project, and the grade 8 students were far less disposed to do so than grade 7 students. The use of
technology clicited morc favourable comment than did the content of the project (sce Table 8.4
above) cspecially for the grade 8 students who were cssentially repeating the concept, but using
multimedia tcchnology. Four comments illustrate this:

I liked using computers and working with a partner. | disliked working on the
project. (Andy, 8 SVMS US)

What 1 like about this projcct was using computers. (Steven, 8 SYVMS US)

I did not like the rescarch but it was fun putting together the info in Hyperstudio
and adding special cffects. (Maya, 8 SVMS US)

I liked going on the internet but did not like writing it up. (Marcus, 8 SVMS US)

Further, as onc student advised:

Get the rescarch done fast so you can play around with hyperstudio for a while.
(David, 8 SVMS US)

In probing this same issuc of enjovment with the grade 7 OMSC students in Australia, a similar

pattern emerged. Whereas their teachers thought the boys would enjoy the Solar System topic, this
gencrally proved not to be the casc. Scveral of the boys indicated in their focus group that they had
covered aspects of the topic at their elementary schools in previous years and their research clicited
familiar information. Asked why he found the topic boring Sam said ‘Becausz you’ve just to look
up things and half of what you find, you’ve already scen before™. For thicse boys using technology

was what interested them.

The grade 7 EGGS students who chose to comment on their projects did so in a positive manner
(38.8 % as compared with 1.8 %). Their comments often focused on specific aspects of projects
and incorporated comments about technology, for example:

[1] liked learning about the history of the school’s sports proggramme, and the
different sorts of things they did back then. 1 also like scanning pictures on to my
pagc. (Natalic, EGGS Aus)

However there is a different scenario at Grade 8 at EGGS. Only onc student (3.8%) chose to

comment in a positive way: ‘It was a good way to present our information. I understand what
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Luther was thinking at the time of the reformation” (Catherine, 8 EGGS Aus). Threc students
(11.5%) commented in a morc ncgative way about their projects. As Leona said: ‘It was okay,
there wasn't much to do and nothing was new or very intcresting”. For the grade 8 students at
EGGS who did choosc to comment on the learning tasks, similarly to thosc at SVMS in the US,

their comments are directed more to the technology than the content (scc Table 18) above).

For the students at cach of thesc schools, satisfaction with, and cnjovment of their lcarning tasks
and projects is related to their perceptions about the instructional content and design of the learning
tasks and projects. It can be concluded that students cnjoy working with multimedia, cven more so

when the leaming tasks have cognitive challenge and arc of real interest to students.

8.11 The ‘fun’ factor

More than any other descriptor, the word most commonly used by students about the projects was

‘fun’. Repetition of the word ‘fun’, when these Australian and Amcrican grade scven and grade

cight students (in their middlc years of schocling) refer to using multimedia for lcarning, 1s striking.

Fun was the most commenly uscd descriptive word students adopted when refr:: ' (o enjoyment
of learning with multimedia. It was uscd. unsolicited, by some students in all sci: - s 1a cach of the
free response items on the Student Questionnaire. It was also used by students in the Focus Groups
as | probed issucs further. Table 19 shows the proportion of instances in which “fun” was used by

students at cach of the schools.

Table 19
Student usc of the word *fun’
RCS, US SVYMS, US OMSC, Aus EGGS, Aus
N =60 N=108 N =8 N =28l
16.6% 27.7% 25% 18.3%

What follows is a small samplc of the ways these American and Australian students incorporated
“fun” into their comments:

It was really fun and 1 would like the next 8th graders to do it and scc how much

fun we had whilc doing this project. (Daniclle, RCS US)

To the students, have fun and do your best! Have fun! (Krystal, RCS US)

It was a very fun and cxciting expericnce. We got to design a web page for the
prodject and that was really cool. Working in groups made the prodject so much
casicr to work on. Ycah and it was cool. (Travis, RCS US)

Well i liked that we got to usc a lot of tcchnology with the computers and
multimedia and work in groups that we chose so we could have fun with it.
(Andrew, SVMS, US)
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It was fun and you got to work with a computer and vou got to lcamn alot of
interesting facts about your country that you did not know bcfore and on how to
use hiper studio and it was really fun .(Elizabeth, SVMS US)

It was a fun project and i lcarncd lot. (Mark, SVMS US)

It was fun to learn how to use the technology and to work with my partner on a
country I kncw nothing about. (Luke, SVMS US)

You have to have fun. (Kimberley, SVMS US)
{1 liked] making fun things. (Mohit, OMSC Aus)
Have fun and lcam lots!! (Tim, OMSC Aus)

Teachers: T highly recommend this way [of web-paging]| rather than a hand-written
report. It's more accessible and more FUN! (Frances, EGGS Aus)

Have fun!!!! (Alwynne, EGGS Aus)

Its so much better than all the other stuff I've cver donc before. All we did in grade
6 was play gamcs and typc up. Now we arc discovering things and making ncw
stuff. Its really fun. (Yasemin, EGGS Aus)

Thus, there was a commonality of expression (including cmphasis) by the Australian and American

students about their use of multimedia for learning tasks.

8.12 Generic skills/skills for the workplace

Many students also chose to comment on a range of uscful generic skills that they had acquired in
the coursc of their projects. Students used the opportunity afforded by theee of the free responsc
items — like/dislike, learning, and advice — to indicate that they understood that project management
skills were both uscful and cssential elements for these types of Icarning tasks and projects. In
addition to thc many refercnces to working in groups noted carlier (scc 8.6), students also
mentioned that they learncd how to problem solve, how to manage their time better and the
importance of being adaptable in a computer cnvironment. Morcover, advice on project
management was by far the most prevalent form of advice offered by the students. Here is a samplc
of their comments:

Learn to budget time and work together!! That is so very important when you do
this. (Angcla Maric, RCS US)

[1 liked] how I had to work hard togcther in a group to form onc project. (Judy,
RCS US)

[I learned] how to organize a group better. (Mark, RCS US)

You also nced to have paticnce because this project takes a while to create. Also,
you need to include everyonc's idea's in order to make your project huge and
fantastic! (Amanda, RCS US)

[f learned to] manage my time on projects (Alex, SVMS US)
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Plan well, keep information casily available, make surc to plan for computer crror.
(Chris, SVMS US)

Team work is very important (Elizabeth, SVMS US)

For studcnts - don't procrastinatc! It will catch up with you later, trust me. (Arrin,
SVMS US)

feel the wrath of last minutc panic in full blown force!!" (Grace, SVMS US)

DO NOT waste time. (Reshika, EGGS Aus)

Belicfs that lcarning computcr skills at school would be helpful, cven important for their future

working lives, were also canvassed in some of the focus groups:

Michacl: No I don’t think it's a wastec of time becausc it tecaches kids how to usc
technology. And like if cveryvone used technology it might give them ideas for like when
they get bigger, older or smarter. They might make up like beiter inventions or whatever.
Mava: I think it is important to usc it becausc you never know when you're going to need
um like that kind of knowledge again. And vou might never use Hyperstudio again but like
you might nced to do somcthing sort of like it. Because technology is rcally important.

(8 Focus Group SVMS US)

If you look at a lot of businesses these days, most of them have computers, sending faxes,
and just the technology on computcrs has just grown so much that if we didn’t usc them
and just carnc back in three years we probably wouldn™t understand.(Laura, 8 Focus Group,
EGGS Aus)

8.13 Student views on learning with multimedia

Student views on lcaming in multimedia environments cmerged in a range of ways, both through
structurcd and less structured means. Several dimensions of student views about learning with
multimedia have alrcady been presented, all of which have implications for tcachers who might
choose to introduce student use of multimedia into their curricula. So far, student vicws have
covered the design of, implementation and satisfaction with multimedia projects, technical skills
acquired, project management skills cither leamed or identificd while doing multimedia projects

and the frustration and cnjoyment of working with multimedia.
Students were also asked to indicate their level of understanding about the topics covered in an

item on the on-linc questionnaire which asked: ‘How well do you think you now understand the

topic you studied for this project? Figurc.17 displays their responscs:
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Figure 17
Level of understanding
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level of understanding

Most students indicated they understood their respective topics very well or extremely well. The
SVMS US students did not ratc their understanding as highly as did students from the three other
schools: nevertheless, most students obviously felt they were in control of the subject content.
Even though considerable technological and other difficultics were faced by students, these factors
did not scem to interfere with their understanding of the topic. Whether or not student views on
undcrstanding of content matched any formal assessment by their teachers was not the focus of this

study.

Other issucs associated with the role of computers in assisting the lcaming process emerged during
the study - raised by students in free responsec comments and explored further in focus groups.
Thesc issues include the role of the computer as a learning tool, how multimedia clements help
student Icam. and whether or not computers should be used for presentation-type projects.
Although not the subject of as much comment and opinion as issucs already covered, they arc
included herc as they provide important pointers and insight into the thinking of some students in

relation to their usc of cducational technologics.

Students from SVMS and OMSC, whosc projects | have consistently represented as not as
cognitively challenging as the projects in the other schools, recognised that the technologics they
veere using werc only tools in the Icarning process and had clear views on the matter:

If the whole point of this project is to learn about a spanish-spcaking country then
icave computers out of it. The students end up spending all their time trying to
figure out why the computer crased their project instead of using the time to
rescarch their country. (Laurel, SVMS US)
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Other SVMS US students expressed similar, even more pragmatic, sentiments:

Rescarcher: But what about doing your projcct on the computer, docs that help you
learn more about Guatemala or Uruguay or whatcver?

Michacl: No, because when they give us a project to do on the computcer. they're
not like teaching us about the place ... We want to get a good grade so we just try
and get it done and make it like look it good so we can just get a good grade. But
like in [the regular] Spanish class, like when we do stuff out of books and stuff, its
not like we arc going for the good grade, we try to get it donc and when we arc
doing that, we arc learning stuff. But for a project you just want to get it done and
»c over with it.

Kelena: Yes, and for the Spanish project, they expected us to do the rescarch so
that when we did the rescarch, we know what to do on Hyperstudio. So we just had
to rescarch and put it on there. So the computer did not like teach us about our
country, we did.

(8 Focus Group SVMS US)

An cxtract from the OMSC Aus Focus Group (most of whom had considcrable prior content
knowledge) discussing their multimedia project also illustrates the point that for this project, the
computer acted only as a conduit for information.

Rescarcher: How do you think you arc leaming from Scala?

William: We arc not exactly lcaming from it, we arc putting stuff on there; putting
our work on there.

Rescarcher: Do you think vou arc leaming about vour cnvironment and the solar
svstem from using the computer?

Tim: A bit.

Researcher: What do vou mean a bit?

Tim: You have to read it through and make surc you've spelt it alright, but vou
don’t recally lcarn that much that you haven’t Icarnt before on space and that.

However, later, students in the same SVMS Focus Group said that adding multimedia clements
(images, sound, vidco) makes tasks more cnjovable and more interesting, which in turn may assist
the Icarning process:

Michael: | think like pictures and like clips and sounds help us like learmn more
becausc its something we can do and like something we can do by actions.

Melanic: Yes because like when you find the information that you would like to
writc, you just likc go to a sitc and just take that stuff, put it into vour own words,
and typc it in to your stack. But like I think when you've got picturcs and stuff or
music or vidcos, vou can like remember oh this is what Mexico looks like or this is
what kind of music they have. For me just like looking at writing on a page isn’t
going to make me lecarn very much.

Kelena: I agree with Melanic and 1 also think it also depends on what kind of
lcarner you arc. If you're onc of those lcarners that you lcarn better by hearing it
would be better if somecbody rcad the book to you. If you'rec one of thosc
kinacsthetic leamers, it would be best if vou used the computer or if vou’re onc of
the visual leamers it would be better if yvou used the computers. So it all comes
down to like what helps you lcarn the most.
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Michael: Like it’s said a picturc’s worth a ihousand words. And when you sec a
picturc it kind of sticks in vour mind.

Researcher: But with a picturcboard, you find a picture. vou cut it out and stick it
on?

Michacl: But with the National Anthem ... I can sort of remember what the
National Anthcm is for my ccuntry, because vou can just press a button and hear it.

Melanic: Like as he said if I heard the National Anthem of Mexico. I uscd to like
not know it. but now 1 do.

Asami:. | think computers are better because when you read you make a mcntal
picture of the placc, but if you have a computer you can make a description of that
place.

{8 Focus Group, SVMS US)

The affordances of the computer for presenting and learning information in new and
(for some students), casicr ways were appreciated:

Its a good way to lcarn the information besides just looking in a book and writing a
paper (John, SVMS US)

I think its casicr to usc a computer becausc like you can do so many things at once
on it and like I just find it casicr. ‘Michacl, SVMS US)

i like this a lot better than the posters we did last year! (Monika, SVMS US)

Yes | think it was casicr to do it like that than if you hadn’t done it on the computer.

Because you couldn’t have all the picturcs and that. (Laura, EGGS Aus)

I found web-paging MUCH morec cffective than hand-writing it all. as it wasn't all
Jumbled up and was not endicss pages of writing. (Frances, EGGS AUS)

I likc how wc used computer to represent this project unlike just do it in the
textbooks. (Shu Oi, EGGS Aus)

However, as throughout the study, students’ views differ:

I think a poster would be casicr because you can work on it on any time. (Zchara,
SVMS US)

Well what 1 think that i would rather do this on paper becausc think it is easier
(Elizabeth, SVMS US)

Don't do this projcct on the computer there are too many technology probicms and
the way we did it the 1st year was the best. (Katye, SVMS US)

The autonomy afforded by computer usce was stressed by this student

Wecll computers sort of cquals freedom because in [a normal] class before the
tcachers come in people just chat, sit around and talk maybe do their homework
they haven’t done. But in the computer room before the tcacher comes in we cither
gct on with our work because what we are doing is fun or we cither play or do a
puzzle or somcthing or go on the Internct. There is so much more opportunity.
(Yasemin, EGGS Aus)
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What is clear is that these grade 7 and 8 students in the US and Australia generally like using
computers. They like working with their peers on computers, and they cnjoy the challenge of
working with the various multimedia applications, despitc often experiencing intensc frustration.
Morcover, regardiess of conceptual acquisition and understanding of content. students acquirc
other attributes and skills through invclvement in thesc multimedia lcamning cnvironments:
adaptability, flexibility, perscverance, cooperative and collaborative behaviours, problem-solving,
personal and group organisational and timc management skills. Capturing the expericnces and
belicfs of these Australian and Amcrican students as they undertook leaming tasks with multimedia
has becn thc purposc of this chapter. In conjunction with the previous chapter, which has
considered the same issucs from their tcachers™ perspective, it is cvident that considcrablc
challenges - both pedagogical and contextual - face educators if they choose to. or arc required to,

cngage young people in lcarming using technologics. Thesc issucs arc examined in Chapter 9.
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Chapter 9

Teacking and learning with multimedia - summary and conclusions

The previous two chapters have cxplored the cxperiences and attitudes of grade seven and cight
tcachers and students to tcaching and learning with multimedia tcchnologies in regular, non-
specialist IT classes in two US and two Australian schools. The purpose of this chapter is to place
the data in the broader rescarch and theorctical context. The overall aim of the study, using mainly
qualitative rescarch mcthodology, was to cxamine pedagogical practices of tcachers who
incorporatc somc of thc ncwer, more complex multimedia tools (defined here as usc of graphics.
sound. video, animation and hyperlinking in conjunction with the multimedia affordances of the
Intcrnet and World Wide Web) into their teaching programs, and the factors which contributce to, or
constrain their cffective usc. Through a comparative analysis of schools in both countrics, cach
facing similar contexts of expectation and broadly similar patterns of technology usc, it was hoped

further insights about Icarning and school use of ICTs might emerge.

Specifically, the study sct out to explore
e the charactenistics of cffective teaching and lcarning in multimedia-supported leaming
cnvironments at the grade seven and cight level
» social and cultural contextual factors which support, and/or constrain, teachers in achicving
successful outcomes when using thesc technologics
» what could be lcarncd from a cross-national comparison of practice in schools in which
teachers undertake to usc these technologics in their curricula within a similar milicu of
cxpectation and rhetoric.
In this final chapter I draw together key ideas and issucs emergent from the data in relation to the
focussing questions of the study and the theoretical context which underpin it; discuss implications

of the findings and offer some overall reflections on the rescarch.

9.1 A brief overview of the school contexts

As Berlincr (2002) reminds us, context is of such importance in cducational rescarch because of the
intcractions that abound within them. Thus a brief broad overview of the key contextual factors
which frame cach school’s approach to cducational technology is appropriate. (Chapters 5 and 6
provide the dctail). In socio-cconomic terms, the four schools vary considerably. In Australia: a
privileged, academic, all girls® privatc K-12 school, and a statc-provided co-educational outer
suburban secondary 7-12 college with much more of a mixed ability student cohort. In the US: a

regular state 6-8 middlc school with a strong academic focus located in a weaithy arca, and a small
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Catholic P-8 school, also with a strong lcarning cthic, but situatcd on the far outskirts of the same
dvnamic cconomic region. Despite obvious socio-cconomic and cultural differences. cach school’s
organisational structure and educational aims reflect their particular national and state and systemic
norms. Nonc would be scen to be radically innovative. Each of them, like most schools in the US
and Australia at this time, in accordance with expectations, were grappling with issucs azsociated
with provision of ncw technologics within thc budgctary. organisational and educational
framework of their own contexts. Each school was generally well cquipped with computers, mostly
located in lzboratory configurations. and all had internct conncctivity. Interestingly. of the four

schools, the one located in the very heart of the birthplace of the digital revolution, had the lowest

computcr: student ratio and offered the lcast flexible access to computers outside of the laboratories.

It is within these broad contexts that tcachers™ use of innovative technoiogics is examined. Large-
scale survey studics in both Australia and the US indicate that usc of computers in regular
classrooms tends to be mainly for word processing and Internet scarching. Relatively few teachers
incorporatc thc morc complex multimedia technologics to anv significant cxtent into their
curriculum. Thus. in this respect, the teachers in the study could be considered in the vanguard of
innovation. Howcver, despite the innovative usc of technology. the expericnces examined here

were grounded in traditional structurcs and organisation of schooling.

9.2 Motivations for technology use

Reasons for choosing to incorporate new multimedia technologics into classrooms learning tasks
varicd. Teachers in both US schools werc voluntary participants in a federal government
technology grant scheme which provided access to extra cquipment, some profcssional training and
in-school support, aid a stipend for successful complction. At Redwoods Catholic School. ihe
administration had been proactive for many yecars cncouraging grade teachers to integrate
technology into their curriculum. Not widcly available for private schools, participation in the
Challenge 2000 grant was viewed as a good opportunity to further develop the school’s technology
focus. Silicon Valley Middle School was onc of a cohort of local district schools chosen to
participate in the grant. Despite the incentives offered by the grant, the participating teachers in this
study were also keen uscrs of technology not only for their personal needs, but also saw value in
student use for lcamning. In both of these schools the classroom teachers and support staff
characterised their students as ‘digital age kids”. Not only because they happen to live in Silicon
Valley, but also becausc they saw their students “switched on” by technology and wanted to exploit

this intcrest for learing purposes.

In the Australian schools, rcasons for choosing to integrate technology into pedagogical practice

=}

were morce disparate. At Outer Mclbourne Sccondary College, the use of multimedia technologics
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was tied to another curriculum innovation — the development of intcgrated units at the grade seven
level. Taking advantage of a statc government innovations grant, which provided some time for
profcssional development and planning, the school administration saw the opportunity to develop
their learning technology program, which to date had little impact outside of specialist classcs.
Participant teachcers had been asked to join the team of four, but only one, the Head of IT, played
any role in developing the successful grant proposal. In the main this was handled by the school
administration. The classroom tcachers thus were required to design new interdisciplinary units of
work intcgrating ncw complex technologics with which all tcachers, except onc. were unfamiliar.
The Australian independent school, Eastern Girls™ Grammar School, on the other hand, had an
cstablished technology program for their entirc grade scven and cight students dcveloped
collaboratively with participating tcachers over a number of years. For them, incorporating newer
technologies into their existing programs, scemed a natural progression. In addition, Australian
independent schools, such as this one, face an educated, informed and competitive market. and

recognisc that provision of cducational technologics is often a kev factor in parental school choice.

Despite different motivations, all participating teachers™ belicved to some extent that cducational
technologics can have valuc for student Icamning. Even the three tcachers at OMSC in Australia,
who had the most unsatisfactory expericnces with them in this first year, acknowledged this (sec
7.5).

9.3 The constructivist paradigm, multimedia technologies, and pedagogical practices

The umbiclia of constructivism was chosen as the lens through which to examine teaching and
lcarning with new technologics in cach of the schools. The lcarning tasks devised by teachers
reflect the type of tasks broadly characteristic of a constructivist tcaching paradigm (scc 2.5).
Design of the technology-infused Icaming tasks were similar: presented with a rescarch task (using
a range of sources including the World Wide Wcb) and/or personal investigation (based on
artefacts, ficldwork and personal contacts), students were required to construct representations of
their findings in multimedia format. Softwarc students could usc included: word processing,
presentation  software (PowerPoint, Scala, Hyperstudio), and wcbpage authoring programs,
(Netscapc Composer and Adobe Page Mill). In addition, dcpending on the school and task,
students also uscd scanncrs, digital and video cameras, image manipulation and animation software,
and sound input devices. These tools cover a range of items included in Bruce and Levin's
Taxonomy of Educational Media (3.10.1) and all of these tools have the potential to be “mindtools”
as characterised by Jonassen (scc 3.10.2). The Internct allowed students to access information in a
range of engaging multi-modal forms not possible using more traditional sources. Students actively
cnjoyed representing information, new uaderstandings, and different perspectives in the multi-

modal ways reflective of the media surrounding them in their daily lives outside of school. Some
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took pride in producing creative, engaging Icarning products which had the potential to be viewed
by a broader audience other than their own class. In addition, use of the tools did facilitate
collaborattve Icarning, shared problem-solving and learning of cross-over generic skills such as

project planning and time¢ management.

However, as Jonasscn argues, and as this study supports, digital tools such as thosc uscd here, do
not become mindtools, unicss intentionally used to support learning. From observing how students
uscd the tools for instructional tasks, examination of student comments and reflections on leaming,
and discussing their usc with students and teachers it is apparent that the extent to which student
usc of the Internct and multimedia could be described as supporting lcaming varicd across the
schools (Chapters 7 and 8). Expensive, time-consuming digitals tools, however engaging. used for
merely gathering and presentation of information (without any rcconstruction, interpreiation,
analysis or cvaluation) as was the casc with the projects at SVMS, US and OMSC, Aus. would not
qualify as intcntional usc to support lcaming. Indeed, the term “power pointlessness’ (McKenzie,
2001) scems an apt description. The question could also well be asked whether this type of skill
acquisition represents the digital literacy for the 21 century student sought by the purveyors of the

rhetoric.

Teachers and students were most positive about the outcomes of their cfforts when there was a
clear alignment between the technology use and significant subject matter and cognitive skill
acquisition, and where they were satisfied that the focus of the learning tasks was not compromiscd
by the time given over to technology use or ruined by technical difficultics. These positive
outcomes were found at Redwoods Catholic School, US and at Eastern Girls” Grammar School in
Australia. Even where adequate technology provision is present and/or few technical problems
experienced, without options for more complex thinking embedded alongside the usc of the tools in
the instructional design of these types of projects, it is fair to question their value. As this study also
shows, activities which rclate meaningfully to wider, authentic social practices arc more likely to

contribute to cffcctive learning. A factor also noted by Lankshcar & Snyder (2000).

The study thus poscs scveral challenges for teachers and cducational providers. All teachers
recogniscd that students at these grade levels were highly motivated to construct leaming products
with digital tools and acknowledge other positive learning behaviours when students use the tools.
Even the teachers at OMSC in Australia who were most dissatisficd with the outcomgcs, duc to a
range of factors, acknowledged that they could sce benefits for student learning. However, where
other well documented barriers to teacher take-up prevail (sce 3.5), the cxploration of leaming

benefits, underpinned by quality pedagogy, is extremely difficult. This seems to be especially the
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case if the innovation is to move outside of the domain of one or two teachers and be available to

the broad cohort of students within a school.

Analysis of the experiences and beliefs (both positive and negative) of the Australian and Amcerican

tcachers and students that took part in the study cnabled development of some shared

understanding about the pedagogy that supports cffective tcaching and lcaming with multimedia

tools at these grade levels. Teachers™ and students™ experiences and attitudes presented in the

previous chapters, offer the following suggestions about cffective pedagogical practice using

multimedia tools.

Students in the middie years of schooling

valuc Icaming tasks which arc cognitively challenging, interestin, and reflective of ‘real
world’ situations

benefit from doing rescarch and acquiring information and idcas in a range of ways and
using a range of sourccs

very much enjoy constructing learning products with muitimedia tools

will put up with considerable technical difficultics in the process of constructing
multimedia products

benefit from flexible classroom arrangements which allow them to sharc technical
expertise, and to problem solve and troubleshoot technical difficultics

requirc guidelines, checklists and timelines to scaffold, manage, monitor and cvaluate

Icarning tasks

When designing multimedia-infused curriculum teachers should consider

a) Instructional tasks which

o rcquirc students to transform information and ideas from the rescarch to the
multimedia construction phasc, thereby avoiding “cut and paste’ tasks

e rcquire students to draw on, and share, prior knowledge and skills

o scaffold or structurc Icarning tasks, cspecially where new skills and knowledge are
being acquired

e requirc students to structurc their ideas prior to the multimedia construction phasc
through usc of plans and storyboards

¢ cncourage students to refer to and modify their plans during a project as necessary

e rcquirc students to monitor their own progress with checklists and timelines

e allow for the considerable benefits for student leaming afforded by group

work/distributed cognition
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allow for extension activitics which cater for different skills and pace at which students
work

recognise that using multimedia tools for cxtended, shared projects can foster other
transferable skills: timec and project management, cffective tcam work: problem-
solving; flexibility and adaptability

requirc studcents to rcflect on what, and how, they have Icarned using multimedia tools

b) Technology Instruction which

e rccogniscs, accepts and takes advantage of the fact that students will gencrally be
morc familiar and comfortable with technology than they arc

e cncourages sharing of the collective technical cexpertisc of students: usc of
hardware, software, filc management: usc of scanncrs, cameras and sound
cquipment, ctc.

¢ formally tcaches (or arranges for students to be taught) only thosc technical skills
ncw to the majority

e avoids ‘cxperts” dominating. so all students have the opportunity to master new
technology skills

» tcaches students cffective scarching strategics, critical cvaluation of sources and
appropriatc attribution of materials of any text, graphics and sounds downloaded if
thc World Wide Web is used for information gathering and as the source for

imagcs and sound

¢) Classroom Management which

cstablishes clear guidelines and expectations for student use of school-provided
technologics: hardware, software and Internet facilities

allows for the extra time nceded when using multimedia tools, cspecially in situations
where technology is unreliable

cncourages sclf or shared technical trouble-shooting before requesting assistance from

a teacher or available technical support

d) Forms of Assessment which
allow for on-going monitoring of student lcamning, including monitoring of plans,
storyboards, and progrcss checklists to help keep students on task

give timely feedback (informal and formal) to students about their progress and lcarning

outcomes
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These tcaching and learning approaches reflect a pragmatic mix of instructionist and constructivist
strategics and refer to both instructional design and technology intcgration, and the ways that this
can be fostered in the social milicu of the classroom. These suggestions, drawn from the collective
expericnce of teachers and students in the study, provide not only some shared understanding about
appropriate pedagogy, but also demonstrate just how complex pedagogical practice can be in these
types of multimedia-infused Icaming cnvironments regardless of country or school sctting.
Successful integration of multimedia tools and the Internet into learning tasks seems to require that
teachers adopt a scaffolded, student-focused pedagogy and a preparedness to be highly flexible and
adaptable.

But as this study also clearly shows, the teachers who experienced the most success and satisfaction
teaching with multimedia in their regular class or disciplinc, had a range of supportive structures
and contextual features working in their favour. Unlike the teachers at OMSC, Australia. teachers
in the three other schools benefited from a convergence of favourable (but not identical) contextual
factors as they incorporated digital tools into their pedagogical practice. These factors arc analyscd

and discussed 1n the next section.

9.4 School-based contextual factors influencing integration of multimedia technologies

Given a significant mix of in-school contextual factors, this study shows that tcachers are not only
prepared to experiment and perscvere with using multimedia in their pedagogical repertoire, they
also belicve that usc of these tools has valuc for student lcamning. Further. successful use of
technology in a school is also more likely to move out of the recalm of an individual classroom and
the committed, enthusiastic tcacher, and be available for all students in a school, where these
factors arc cmbedded in the culture and ccology of the school. Recurring patterns (cither by their
presence or absence) in cach of the schools identificd the following factors as significant in judging
whether usc of multimedia technologies is likely to be successful:
* school lcadership and vision: words and action in support of using technology for lcamning
* flexible school organisational structure; cither at the whole school Ievel (c.g. clementary
modcl) or flexible structures at the grade level
e rcliable and sufficient provision and access - to computers and the Internet
* provision of tcchnology instruction matched to teachers’ needs
e professional support for teachers to integratc contcut areas with multimedia technologics
» provision of time for staff to develop, design and cvaluate instruction materials for
multimedia cnvironments
* in - class, anytime access to technical support for staff and students

o casec of use of multimedia software and tools
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sustaincd professional collegial dialogue amongst tcachers who pursue a more

constructivist approach to tcaching

Table 20 below indicates the extent (high, medium and low) to which these factors werc identificd

in cach of the schools in the study:

Table 20
Schoel contextual factors related te effective use of multimedia technologics

RCS SVYMS OMSC EGGS
uUsS s Aus Aus

Leadership vision: words and action

School modcl and/or flexible structurcs

Reliable and sufficient provision and access
- to computers and the Internet

In-class. anytime access to technical support

Multimedia software and tools - casc of usc

Appropriate technology instruction available
for tcachers

Time provision for curriculum design.
devclopment and cvaluation

Professional support for tcachers to integrate
content arcas with multimedia technologics

On-going, in-school professional collegial
dialoguc

High Medium Low

Table 20 shows different pattemns in the ways in which contextual factors affected teachers’

pedagogical practices when using multimedia in cach of the schools of the study. Overall, the

schools whose students and teachers cxpericnced more success and satisfaction using multimedia

for lcamning tasks were also the schools with highor levels of the important contextual indicators in

place.

The two schools considered most successful = RCS, US and EGGS, Aus - although not sharing the

same pattern of expericnee, have morce fac:ors in place at a high level. The only lower rating factor
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for cach of them was for time provision for staff planning. RCS, US, with its clementary school
organisational structurc and overt support and cncouragement from the Principal and Deputy
Principal for learning with technology, had the most contextual factors that scored highly. It is
worth noting those factors on which both of these schools scored highly: rcliable and sufficient
provision and access to computers and the Internet: in-class anytime accessible technical support:
and appropriatc technology instruction, and profcssional support for teachers in intcgrating
muitimedia technologies into their content arcas. It appears that these factors cnabled effective use
of technology to penctratc morc pervasively into the decp structurc of teaching and lcamning at
these schools compared to the other two schools. It could bc argucd that without considerable
attention to these factors by cducation dccision-makers, there is little likelihood of
classroom/subject teachers successfully integrating the more complex technologies routinely into

school curricula.

At OMSC, Aus, where levels of tcacher and student frustration were high and where teachers
expresscd ambivalence about using technology, few of the important contextual factors were in
place to any great cxtent. Similarly, without the extensive technical support received by the SVMS,
US teacher and the technology instruction she received as part of her Challienge 2000 grant — both
these factors scored highly — onc wonders if she would have been such an cnthusiastic proponent of

technology usc in her Spanish classcs.

Even if well served with technology, lack of time was the major issuc of concern for teachers in all
schools. They report that there is simply insufficient time availabk: :a the regular school day for
lcarning and upgrading the nccessary hardwarc and softwarc skills, and for designing and
cvaluating curriculum which intcgrates complex tcchnologics. This factor has been repeatedly
found in similar studics (sce 3.5). Even at OMSC in Australia, wherc grant moncy did provide time
rclcase for planning, the teachers chosc not to usc it to its full extent and preferred to mect after
school. The extra workload was not deemed worth it. Thus, in all schools, planning took pacc at
lunchtimes, after school or where teachers’ preparation times happened to coincide. None of the
schools has resolved the issue of time satisfactorily. Even in the schools with considerable forms of

support, teachcrs bemoancd the lack of time to develop their professional skills.

Barricrs to take-up of technology for pedagogical purposes have been repeatedly and consistently
reported in studics over the last 20 years (sce 3.5 and 3.6). These constraints include: insufficient
access to computers; unreliability of technology: inappropriate software: insufficient and
inappropriatc professional development: lack of time for tcachers to learn to usc technology and to
construct instructional tasks; restrictive school organisational factors, to name just a few. In

addition, Larry Cuban (Cuban, 1986, 2001) has persistcntly argued that usc of technology is
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generally incompatible with the conditions and organisation of schocling: teachers pick and choose
among the new technologics which they can adapt most casily to traditional practices. and will

continue to resist widcspread use of technology in their classrooms when this is not the case.

Similar experiences and attitudes to those referred to by Cuban can be found to varying degrees in
cach of the schools in this study. Frustration with the vagarics of technology, the problematic
software, the lack of availablc assistance to deal with these problems, were significant in shaping
the dissatisfaction experienced by three of the OMSC staff and their view that they would rather be
teaching in other ways. These problems were cither not such a concern in the other schools, were
more satisfactorily resolved, or other counterbalancing supportive contextual factors were in place,
thus allowing tcachers to fecl success and be willing to adapt their teaching practices. The time
consumed by multimedia projects and the subsequent pressure this placed on curriculum planning
and delivery were mentioned by all schools. However, for RCS US, the clementary model school,
this was not such a concern. Compared with the other schools, RCS’s more flexible structure and
access to classroom, laboratory and computers clsewhere in the school allowed the tcacher to

readily adapt her teaching style to using computers.

The study shows that successful outcomes for tcachers choosing to usc multimedia, depends to a
large cxtent on contextual factors operating in cach school. Many of thesc factors arc outside the

control of the classroom tecacher, the onc primarily responsiblc for guiding student Icarning.

9.5 Teachers’ professional orientation and participation in communities of practice

Ways teachers can leamn to develop pedagogical practice with multimedia tools arc also highlighted
in this study. Qualitative data from the schuois lends some support both to the Becker (1999)
survey findings which describe the professional oricntation of tcachers who require their students
to use morc complex technologics, and to Wenger's (1998) notion of ‘communitics of practice” and
the way these operate in organisations. Becker ct al (Becker & Reil., 1999; Becker, 2000: Ravitz,
Becker, & Wong, 2000) identified the characteristics of tcachers who provide opportunitics for
their students to usc a range of softwarc (particularly presentation softwarc, multimedia authoring
software, and clectronic mail) as those who tend to hold constructivist pedagogical beliefs, and arc
the most professionally cngaged of all tcachers. The Becker study characterises profcssionaily
cngaged teachers as those who have frequent substantive conversation and classroom obscrvation
with peers, frequently participate on committces, mentoring and giving workshops (scc 3.6).
Certainly, the teachers in each of the four schools could all be described as sharing constructivist
pedagogical beliefs, as evidenced by their instructional tasks and teaching style. Further, Becker’s
findings on professional engagement are also supported to somc cxtent. Of the four schools

cxamined in this study, teachers at EGGS, in Australia provided thc most striking cxample of
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Becker’s contcention that teachers who teach with the more advanced technologics are more likely

to havc a professional oricntation towards working with peers.

Similarly, Wenger’s notion of ‘communitics of practice” wherc shared mecaning (in this case about
pedagogical practice with technology) is jointly ncgotiated through participation and reification
(sce 2.7) is cvident in all schools to some extent, but is best illustrated at EGGS in Australia. At this
school, frequent and substantial pedagogical conversation occurred among all classroom and
support tcachers involved in delivering curriculum with multimedia technologies. Through
substantive profcssional dialoguc and ncgotiation covering issucs such as how to structure, deliver
and cvaluate lcarning tasks that align multimedia affordances to subject disciplines. how to tcach
technical skills, how to troublcshoot problems, how to dcvclop student autonomy, was
commonplace and highly valued. Discussions of this type occurred in scheduled mectings (usually
held in lunchtimes or after school), tcam teaching in classrooms and laboratorics, tcaching of new
technology skills among themselves, mutual classroom observations, and in informal mectings and
conversations. This practitioner culture thus fostered both tcacher’s skill lcaming and a shared

pcdagogical understanding of teaching with technology.

At the other Australian school. OMSC, we scc cvidence of a temporary and fragile community of
practicc. The nature of the funded grade seven integrated multimedia project allowed for the four
tcachers (representing different subject arcas), to meet to discuss and plan. Cross-faculty mectings
of this type, focusing on the overall lcarning needs of students, were generally considered rare at
this school. In this casc, both thc Curriculum Coordinator and the tcachers involved, commented
that onc of the bencfits of the funded innovation was that it made possible shared professional
dialoguc cven though mectings were mainly held after school and decmed insufficient for their
neceds. Given the considerable contextual difficultics cxperienced, and that regular shared
pcdagogical discussion among staff was not a feature of this school’s ccology, one wonders to what

extent the innovative use of multimedia would be sustained bevond the funding period.

In the US schools, funding facilitated in-school profcssional discussion and dialoguc to some cxtent.

The Challenge 2000 grants to RCS and SVMS provided Technology Learning Ceordinator
positions to support classroom tcachers as they designed and implemented multimedia Icaming
tasks, and certainly the sharing of skills, idcas and practices occurred between those involved.
However, cven though it was an expectation that funded classroom tcachers would in turn share
and collaborate with other teachers about their use of technology, little cvidence of this was
obscrved at cither school. Substantive, ongoing professional dialogue, and joint negotiation and
planning by classroom tcachers for school-wide technology use were not features of these schools

as it was at EGGS in Australia. Technology discussions were more confined to items on scheduled
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staff mectings or onc-on-one discussions between the support staff and the teacher. However. the
overt expectations and support for classroom tcachers from senior administration and other
favourable contextual features at RCS suggest that this school had a much higher chance of
pursuing sustaincd technology integration, than SVMS, when the funding ceascd in 2000.

9.6 Reflections on the research

Beforc presenting the conclusions, 1 offer some reflections on my personal journcy through the
rescarch process using the opportunity to discuss the limitations of the study, particular challenges

faccd and suggcstions for further rescarch.

The initial idea for the focus of the study came from two sources: my own cfforts, as an carly
adopter of technology in my own classroom practicc and as a school administrator, with
responsibility for curriculum, attempting to cncourage and support others to do the same. Early on,
both in my Indoncsian language classcs and my History classcs. 1 was encouraged by the
opportunitics 1 saw for student learning with computers. For example, in the language class, the
ability to draft, cdit, and rewrite scemed to improve not only the quality of students™ work. but their
willingness to persevere. in History classes, access to on-linc global matcrials scemed to have
cnormous potential, but even in 1996, the issucs of overwhelming quantity and verification of
authenticity were apparent. In my administrator role 1 was part of, and sometimes responsiblc for,
commitices to consider all manncr of issucs relating to the school provision and usc of technology.
When the opportunity to undertake research in both California and Australia presented itsclf, 1 had
several choices to make among the many cpistemological frameworks and methodologics available.
The decision 1 made for a comparative study using qualitative methodology, focusing on the issuc
of technology usc and the contexts which govern cffective use, for me, scemed the best way I could
make sensc of, and reflect on, my own professional expericnce, and to develop and learn from the
idcas and expcricnces of others. At the same time, I was also very consciovs of the fact that onc of
the participating schools was where I had worked and where my thinking was initially framcd. It
was always going to be difficult to cnsurc that my greater knowledge of this cnvironment and
personal relationships with staff would not unduly colour the research. Morcover, of the four
schools choscn for the study, I was conscious of the fact that EGGS was the most privileged in a

socio-cconomic sensc and nceds consideration as a variable accounting for difference.

During the coursc of the study, other avenues of inquiry, just as interesting, suggested themselves,
and would have been possible to pursue, given the nature of the data and the schools from which
they were collected. With six all girls™ classes and onc all boys class in Australia and the six co-

cducational classes in the US, some analysis through a gender lens might have proved interesting.
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For example, What stratcgics do girls and boys adopt when constructing learning products with
multimedia tools? How do they cach go about solving technical problems relating to software and
hardware? How do they collaborate in a digital cnvironment? Do girls who usc digital tools
routincly in non-spccialist classes move more comfortably into spccialist classes and then into
technology carcers, normally a male province? A discourse analysis of the wavs young peoplc in
these two countrices talk about using tcchnology and using technology for lcarning would also be of
interest. The data also suggest an exploration of the issuc of global isomorphism in K-12 school
provision and the usc of cducational technologics and the implications this may have for

constricting educational diversity and promoting conformity.

However, as interesting as thosc avenucs scemed, 1 decided to concentrate on the work of the
teachers and how they operated in complex new environments. The close involvement with these
middlc school tcachers and their carly adolescent students on two continents over the course of the
study continually scrved to decpen my respect for teachers™ work. Regardless of country, so much
is expected of tcachy 5: from governments, the corporate world, local communitics. school
administrators, parents, and not the lcast from thosc whom they teach. For teachers, keeping pace
with rapid tcchuological change is daunting cnough, let alonc devising challenging, rclevant
learning tasks for young peoplc whosc casc and facility with digital tools is generally far greater
than theirs. It is a truism, but deserves repeating. good teachers arc the essence of good schools

wherever they are. Examining their storics was the core of the project.

An anccdote scrves to confirm the rescarch choices 1 madc. During my vears as a school-bascd
cducator, I learned to value highly the need to share, evaluate and reflect on practice and would use
cvery opportunity to participatc in such discoursc. In Australia, the Program for Enhancing
Effective Leaming (PEEL), which fosters and supports teachers in their own school scttings to
sharc understandings about cffective teaching and lcaming is onc modcl of a ‘community of
practice” that has operated successfully in some Victorian schools over the last fifteen vears. This
modcl also operated in the school where 1 had previously taught. While in California, I participated
in another such learning community. The Project Director of the Challenge 2000 grant invited me
to attend the regular monthly mectings of the Technology Leaming Coordinators (TLCs) funded by
the project to provide in-school support to teachers. Thesc mcetings were held in different
intercsting locations throughout Silicon Valley. Once the administrative details had been attendced
to, the focus of these meetings turned to reports from the schools and rencits from the
rescarch/cvaluators. But of particular interest to me, was the substantive conversation amongst the
TLCs about teaching and lcaming with technology. 1 was constantly impressed by the nature and
value of these mectings. However, at the same time, my inclination was always to say (in my notes)

that it is just this typc of discussion that necds to happen on a regular basis in schools between the
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teacher practitioners. Onc of these TLC meetings was held at the Institute for Rescarch on Lecamning
— the same placc where Wenger (and Lave) developed their social theory of learning. I didn’t make
the connection, however, until much later, after I rcturncd home to Australia and rcad Communities
of Practice. The parallels between my carlier school experiences and the rescarch 1 carried out in

both countrics, resonated loudly.

Despite considerable challenges in attempting a qualitative, cross-national study as the sole
rescarcher, the study was largely successful 1 suggest, both in the execution of the methodological
design and in cliciting sufficient data to draw some valid and rcliable conclusions. The symbolic
intertactionist stance cnabled exploration and representation of the multiple realitics experienced by
tecachers and students in these of classrooms which survey statistics and reports just cannot provide.
I was able to cstablish a lcvel of comparability, with data in consistent format, from two countries
and four schools, where students were undertaking similar projccts and using similar technologics.
Although there was some imbalance in data collection across the schools (scc 4.2), the multiple
sources of data provided for, did cnablec me to produce a contextualised narrative and analysis of

the situation in cach of the schools.

Issucs rclated to data gathering across time and space using on-linc tools and the affordances of
data management and analysis with software were raised and discussed carlicr (see 4.2). Here |
make some further comments. The sheer quantity of data amassed, and how to manage it and Icarn
from it cfficicntly and cffectively, was a significant challenge. Usc of the NVIVO, qualitative data
analysis softwarc assistcd that proccss considerably (sce 4.3.1). However, issucs of sorting,
catcgorisation and interpretation from the rich collection of open-cnded responscs, conversations,
obscrvations, reflcctions, still remained. Sorting and coding data in elcctronic form can be just as
messy as a manual process with paper, scissors and folders. Making sensc of the complexity was
hard, painstaking work: and therc were no uncquivocal procedural rules for doing it. Initially. it
was a matter of trial and error, trying to keep the focusing questions and theorctical perspective
clearly to the forc and being flexibic and “adaptive to surprisc and discovery™ (Richards, 2000). The
intenscly loncly and desperate feelings of a novice researcher drowning in a sca of digital data, did
gradually (and happily) change as I grew in confidence and as | was able to discern consistent
patterns and themes. This was helped by regularly returning to read and re-read the data, memos
and obscrvation notcs (cven in their scrawly handwritten form) and consciously stepping aside

from the clectronic coding process to get the overall perspective.

Onc of the more interesting outcomes of the methodology chosen was the fact that the qualitative
and quantitative data werc often complementary, intertwined and informing cach other, allowing

for a more complex story to emerge. This was cvident when qualitative data at the school level
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provided situated meaning to the large-scale national surveys. Similarly, closc anatysis of the range
of open-ended responscs alongside data from scaled 1items on the Student Qucstionnaire revealed

unexpected nuances, not otherwisc so casily detected.

To extend the present study’s findings, further rescarch might include school-bascd rescarch
closely examining examples of communitics of practice, where the focus 1s exemplary pedagogical
practicc with cducational technologics. There is a need, 1 suggest, for more research which captures,
analyscs and reports in a timely way the reflective dialogue and the pedagogical discourse of tcams
of teachers as together they design and cvaluate learning tasks and strategics using technologics.
Teachers arc often too busy to take on the full burden of action research themsclves, but could well
appreciate the informed outsider assisting the process and collaborating in the reflexive process. In
support of this view, Howard Ga:dner (2002) argues that there is a need to recognise that much of
the most valuable work in improving cducation has taken place in schools and systems that engage
in reflective practice and urges: “Take scrious steps to encourage such work and, when possible,

supporti it by timely rcgulations and infusion of funds”.

9.7 Conclusions

This study in four schools in two countries affirms Cuban’s (2001) contention that teachers™ limited
and infrequent usc of new technologics is largely explained by different contextual constraints in
the ccology of the school. Where there is a favourable sct of factors opcerating in a school, this
study shows tcachers will take the risk to explore and continuc the usc of multimedia technologics,
cspecially where tucy see there arc bencefits for student lecarning. Becker and colicagues™ (1998)
findings about the characteristics of teachers who usc new technologics arc also supported. The
tcachers in this study did sharc a similar student-centred pedagogical oricntation. Further, where
the school ccology offered appropriatc supports, a strong community of practice focused on
collaboratively developing effective pedagogical practice for multimedia-supported Jcarning tasks,
was cvident. The findings suggest that school and cducation providers should consider ways in
which to foster and support commuritics of practice, drawing on the expertise of thosc with a
profcssional orientation and who may alrcady be users of morc complex technologics. If a school s
technology budgei and organisational structures continuc to ignore the needs for in-school lcaming

of tcachers, the promisc of ncw technologics to support new ways of student learning will go unmet

This study demonstrates a remarkable number of similaritics across the two continents and among
the fcur participating schools: the strident rhetoric from government and business sources about the
need to prepare young people for the 21% century; the types of hardware and software used in
classrooms: the ways in which students taik about using technology; the approaches to pedagogy:

and the frustrations expericnced by teachers as they strive to meet the demands on them. Teachers”
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work in both countrics in these vears surrounding the turn of the century has been laced with a
technological determinism promoted by governments for ideological and political rcasons, and
stimulated by large technology companics with a global rcach, for commerciai rcasons. In this
milicu, teachers have struggled to adapt their tcaching practices with tech ~ology in accordance with
business, government and community expectations. For thc most part, appropriation of new

technelogics for curriculum use in schools has taken the line of lcast resistance: to do what is most

practical; what will interfere least with the day-to-day business (and busyness) of moder schooling.

Rchiable, robust, technical infrastructure, high levels of access and timely support to handie
technical problems - considered cssential for commercial institutions - arc hard to find in schools.
even the best resourced. More importantly, even where school infrastructure is sound, it is rare to
find technology provision aligned with the nceds of the school as a lcaming institutior whosc
students arc alrcady equipped with the savoir faire of the digital age. School provisioin for en-going
profcssional lcarning and discoursc about the core business of the school, tcaching and learning, is
also bard to find, let alone for teaching and lcaming with new technologics. It is not surprising then
that word processing and usc of the Internct as an information gathering tool have become the
dominant student uscs of technology in schools. The usc of these technologies for extending

cognitive development is rarely cvident.

Is this the outcomec cnvisioncd by governments and corporations? Is this what educated
communitics imagincd? The practice of using digital tools as ‘mindtools’ to challsnge and
transform ways of lcarning, the vision of the most optimistic cducators. is apparent in the icpertoire
of very few tcachers. Even in the schools in this study, where teachers have experimented with
morc complex and more time-consuming multimedia technologics, tecchnologics wirich obviously
cngage their students, the cognitive challenge embedded in the lcaming tasks could hardly be

considered transformative.

So what is the solution? The findings from this study indicate that if schools in Australia and the
United Statcs arc to cxtend challenging lcaming opportunitics with techaology to 2/l students, not
just a few with an enthusiast teacher, they must be committed to fax trore support for teachers. This
support must include recognition that professional teachers, the oncs cxpected 1o nurture students’
lcarning, nced leaming time of their own: time to lcam new skills and tune to explore, design,
implement and evaluate together appropriate pedagogical practices with technology. Embedding
technology skills in curriculum and standards frameworks and school charicrs :n efforts to meet the
demands of the rhetoric, without cxtensive ccacomitant appropriate sepport for the teacher

practitioners at the school level, is a course destined for failure.
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School:

Classroom Teacher ID

No: of students
Computers per student:
Support available:

A. Chserved activities
Brief narrative description

Activity 1

Activity 2

Actinity 3

Is this activity part of a long
term project?

Activity Structure

Cl Teacher led

C2 Teacher facilitator
C3 Independent work
C4 Small group coop
C5 Small group coll
C6 Student directed
C7 Pair coop

C1 Pair collab

(8 Comipetitive

C9 Rotating stations

Appendix A
Classroom Observation
Date of observation:
Class Subject
Tvpe of learning environment
Observation/Activity
Yes/No Yes/No Yes/No
Observation/Activity
Activity 1 Activity 2 Activity 3
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Appendix A

Teacher Role

i Activity 1 Activity 2 Activity 3

Explain/clanfy/provide info/demonstrate

Question (known answer)

Question (open-ended)

Asstst or help (teacher-initiated)

Assist or help (student initiated)

Encourage independent problem-solving

‘."M:;riilﬁgc]monilor organisation of task

Discourse Structure

Activity 1 Activity 2 Activity 3

r
|
|

| (known answer questions; short responsc

required)

(known answer questions; long response
required)

! Teacher facilitated discussion

Student facilitated discussion

Presentation/sequence of teacher monologues

| Presentation/sequence of student monologues

S

Student Learning Activities

Activity 1 Activity 2 Aclivity 3

| Listen

| Watch
[

Copy

Practice

Complete worksheets
Read
‘Search

Select

Take notes

Organise information
| E———

Summarize

Experiment

Decide topic/structure
of project/representation
Create/construct representations

Question

i Discuss - class
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Appendix A

| Discuss — coop/collab

| -

“Analyse

Synthesise

| Problem solve

| Think critically

Evaluate

Reflect

Major instructional resources used in this activity

Observation/Aclivity

‘»

Activity 1

Activity 2

: Léahﬁhg/)égearch Tools

Activity 3

FWorkshecls

" Classnotes

i Models

Visuals

| Newspapers

| TV/Video

' CDROMs

I Internet

17 Email

- Interviews

Hardware

Computers

Zip dnve

CD Rom writers

i Scanner

Digital still cameras

I Digital video cameras

Sound recorder

printers

Overhead projector

Data projector

Software

Text

Drawing

Clip Art

Pholo editing

Graphing

Multimedia presentation

Web Page construction

Technology issues
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Appendix A

Observation/Activity

Activity 1

Activity 2

Activity 3

Hardware
: Software
Other Comments
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Classroom Observation Notes - sample Appendix B
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Teacher on-line reflection Appendix C

Teacher Reflection
Please complete this veflection and submit it to Ohivia Clarke, Your time 1s very much appreciated

First n:dmt-l Password ! Date of lesson

! Austrafia School 1 ﬂ . !
School Subject

Year Level [ 6 -:J Clalssl

What I aimed to do in this lesson:

To what extent did you feel satisfied with the outcomes?

— —~ —~

0 o ., C L O .
extremedy sausfied very satishied satistred somewhai satistred not satisfied

What successes occurred in this lesson for you and/or your students?

Submit reflection !

Thank-you for your time!
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Appendix D
Sample of an On-line Teacher Reflection

Name: Nola

Lesson date: 19.8.99
School: EGGS. Aus
Subject: Geography

Class: 7D

Lesson aim: To work further towards the production of cemetery and market graphs
following the excursion fo these locations. You will hear a tape recording of F. Jennifer
and my conversations about the set up for the making of the 5 web pages. The process has
started and 1 feel much more positive this year than last. There is a very real structure to
follow. Help has been provided for F so that his groups will be able to do all that mine
should. In addition he is quite supportive of what we are doing. Things will change |

know as the group begins 10 fan out and the lost disk syndrome appears.

Satisfaction: very satisfied

Successes: The highlight is the flexibility being shown by Year 7 students in using Excel.
WE are learning to colour code columns, sort in descending order and make a legend
independent of chart wizard. The class is well focussed and are producing some good
araphs.

Problems: That I learned how to sort in descending order atter this lesson. Sue showed me
what they did in her other Year 7 class. It could be that the extra time spent in creating
these graphs may have repercussions on time down the track. However to be able to
manipulate a graphing package is a most useful skill.

2]
(o8}
O
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Appendix E

Student On-line Questiocnnaire

Student Questionnaire

Please complate the following form and submit it to Olivia Clarke. Your time is very much appreciated

First namc Password [ Date

l Australia School 1 _vJ i 6 v]
School Year Level Subject

Praject Title - write title of your project

|

Description of the Project - bricfly describe what vou wimed to do in your project

Fur this project I was eapected o work

« . -

individually n @ group both individually and in g group

Research

In rescarching this project, I used: (1ch il that vou used)

-

Books Noewspapers ) Magazines Joumals
I'VoVideo CP ROMs Intemet Email
Class notes Perzonal contacts mternviews

-

Other (please list)

Indicate 1.ow useful the research items were for your project

= - (e .
Baoks very usclul uscful not usclul did not use
« - -
Newspapers very usctul usctul not uscful did not use
« o
Magwines/Journals very usclul usclul not usctul did not use
o ' [
TViVideo very usclul usciul not uscltul did not use
o C F C
CDH ROMs very usetul uscful not usetul did notuse
q C c e
Inteniet very usclul usctul not usctul did not use
« C «C -
Fmail very usetul usclul not usctul did not use
= - o
Classnotes very uschul usctul not usclul did not use
o - C e
Personal contacts/interviewy very usetul usctul not uselul did not o ¢
- & - g
Other very uselul uscful not usciul did not use
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For those stems vou marked useful or very useful, explinn vour reasens i a few w ords

Appendix E

R

For those ttems vou marhed not aseful explam vour reasons ina few words

Use of technology and multimedia tools

For this project T used: (fick all it vouused
r

o
P desk 1op computer

PC laptop computet

digital sull camera

Nae faptop computer

NMac desk top computer

ap disk

dital vadeo camerz sound recorder

seanner
I~ r
printer ov erhend projecton data prorectan
athet (please bisth [
Hew cenfident did vou feel using the:
I P
PC desk top computer very centident confident not confident did notuse
1o « - -
Mac desk tep computer very confident confident not centident Jdud not use
g & - &
PC Japtip computer very contudent confident not contident did ot use
= " [ o
Mac luptop computer very confident contident not contident did not use
fe « -
seanner very confudent confident nut confident Jid notuse
& o -
digital stifl camera very confident contident nut confident did not use
I e C
digital vidco camera very confudent contudent not contident did not use
o a
sound recorder very confident confident not confident did not use
« «
printer very contident contudent not confident Jdid not use
(¢ [
overhead projector very confident sontident not confident did not use
@ (‘ «
data projectosr very confident confrdent nat cenfident Jdid notuse
= - -
other very confident contident net confident did not use
To make my multimedia project included: ok oll that vou meluded)
~ - —
i i .
text tables diwings yraphs preatos chypart
- - . r -
sound video anmation mteractive elements {eg buttors, links) trames
Other
wle 241
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The programs | used to make my multimedia project included: (. &l that you uselds

Aicrosoft Word Power Point aweb page authoring program
Hypercard Hypemsiudio Macromedia Dircctor Adobe Phetoshop
¢ )(hr:ri

Explain any difficultios you had using the technology and/or the

4
progrims! -—-—!

1f vou did have difficulties, who did you ask for help?

Reflecting on vour learning

List 3 important and/or interesting things you learned doing this project

Jd

[
PUs—

N

How well do you think you now understand the topic you studied for this project?
@ o - -
extremely well very well well not very well
How satisfied are you with your finished project?
@ c c e c
extremely satisfied very satisfied satisficd somewhal satisfied not satisfied
10 you wurked in a group, iiow effectively did you work together?
@ e c © c

extremely effectively very eflectively ellectively somewhat cficetively not

cilectively &id not work ina group

1 a few words explain what you liked. and/or did not like about doing this project.

Subrrit questionnaire

Ihank-veu very much for vour time!Bottom of Form

Appendix E
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Appendix F

Student Self-Evaluation, EGGS Aus - sample

Year 7 Evaluation - Laura 7A.
(Students rated themselves on a scale of - 3)

Computer systems. 3

I am very confident in doing these thing 1did this in Junior School.

Graphics 3
1 was not confident at the start of the vear but 1lcamt a lot but I'm not very surc about everything

vt

Word Processing 4
[ know how to do most of these things but 1 am still unclear on some things. Like redrafting and

style formatting. Bui 1 did the other things in Junior School.

Spreadshecting 4

| did this at the start of the year for maths. so I know most of it.

Multimedia 4

i am OK with both things because of learning most things in English and Computer.

Filc Management 4

I am pretty organised. but I don’t normally keep back-up on student folder

I really like using computers they arc very helpful. T enjoy ercating pictures (drawing) and creating

web pages. Mostly graphics | need to improve on. 1don’t like it whengny things wont work.

[
=
(73]




Appendix G

Extract from an interview
Extract from an interview between the researcher and Annette, a teacher OMSC, Australia
R: So reflecting on how you came into the project and how you feel about it now. Did you put your

hand up for this or were you suggestcd or coerced or did you choose to do it?

A: No I was asked to do it. And I agreed to do it. I'm sort of interested in because of my ESL

background and my interest in other areas of the curriculum anyway, it didn’t scem to be a big ask.

Obviously it was going to be more work.

R And has it?

A Well its been more work. there’s more meetings, therc’s more paper work, there’s more
communication having to happen, where perhaps it didn’t happen. I mean that’s not a bad thing but
it still is time consuming and we've just got so little time. And we arc working morc and more

hours at home as a result. So the more things you do in your day at school the more you do at home.

R: So vou haven’t been given any more time to do this innovation in the curriculum.

A: We've had some time to have meetings that have been covered during the day. So we've had

that time relcase. But we've still had to leave work for classes we leave behind and so on. So it

breaks cven a bit. There has been some time relcase but it’s not really quite....you can always

expect if you take on something like this that you are going to cnd up doing morc.

R: Now that you’ve done it for onc and a half projects arc you fecling that there is some value in

what yourc doing. Are you starting to sce it is a worthwhile thing, doing the integrated project?

A: Yes I think there is value in crossing over the curriculum and looking at things at the same time.
I am just not sure ... the multimedia focus is fine. But in a way, to me, that’s not so important. To
me it’s more important that the children are actually thinking about these things across areas and

theyre using that as a springboard for their imagination cr for their writing.
R: And do you think that’s happening?

A: Well it seems to be happening, yep in this case perhaps. I don’t know until we tie in some of the
other things that Cathy’s trying to achicve at the science level or the maths level. Certainly it’s casy
in a way for English to tap into anything because it’s all language rclated. There’s a huge number

of things we can do with language in virtually any topic, which is why I'm open to the intcgrated




Appendix G

curriculum in the first place. For Maths it’s a little bi- harder 1 think. But she’s going to deal with

Maths in lots of interesting ways t00.

R: I understand you did the first project on Scala and what do you think about it? You all seem to
be unhappy with the content and maybe the topic wasn't guite right but what about he program

itsclf. What do you think about as a way of kids representing their icarning?

A: Um, it’s a bit limited i think actually. I'm not that impressed with it. I'm impressed with the
possibilities its got in terms of graphics and colour and sound on so on. But in a way I didn’t really
feel, that there was... what are they Icarning? It's a bit like just putting a cut and paste togcther.
The textual stuff scemed to suffer. There wasn't a sensc of a story being told, or a beginning and an
ending. There wasn’t an end product in mind other than their particular little frames which were
slotted into a bigger section at the end. You can’t print out on Scala, so there is no ability to review
information or correct spelling or lock at the lunguage and think of a better way of doing it. And
again perlaps the speed in which it was ail put together and the newness of it affected that. I think
they cnjoyed using it. But maybe when they’re more familiar with usirg it again for this project.
But | actually think there is morc possibility in using a range of multimedia rather than one
program. And Power Point supplies you with that option of printirg it out or seeing what you're
doing, or having notes if you want to present orally with the mujtimedia, which to me again is
muv~h more of a real life skill. And a need of learning is to be able to speak while something is

b ing shown.
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Appendix H

Extract from a Focus Group Discussion
Focus group Discussion with 7 $"'MS students

R: It scems to me there has been a lot of problems, somctimes causcd by the hardware, sometimes
caused by the fact that you are on a network and sometimes because you forgot to do things. Does
that make you not want to usc computers for this sort of thing? Docs that make it so frustrating for
you that you don’t want to do it ona computer? Would you rather do it by haad?

M: I think its casier to use a computer because like you can do so many things at once on it and like
I just find it easicr.

R: So vou are prepared to put up with the hassles sometimes?

A- It makes me not want to use the Mac. I really don’t have any problems on my computer.

F: As you don’t have a choice at school its Macs, would you then rather then go back to doing it by
hand?

A: No.

R: You would put up with the Mac? Why?

A: When you do things by hand somctimes you can losc stuff. | mecan you can lose stuffon a PC
too but then you know its not really vour fault, it’s the PC’s fault.

R: So what makes it different doing your work on computer better then?

A: You can just put a picture in you don’t have to print it out and pastc or somcthing like that.

Doing it by hand is casy but I'd rather do it by computer.

M: Well like on computers, there’s so many more things you can do. Because like if you did it like
on a poster board, you couldn’t have vidcos or you couldn’t have music or somcthing.

R: And do you think it makes a better piece of work?

M: 1 think it makes it morc interesting becausc its just reading text so 1 think that cven though
computers can be big hassles I think its worth it in the end.

K: 1 agree with M and I think that once you lcarn all the basic techniques that you need te get done
for your project or whatever you're doing on a Mac or a PC, it becomes pretty casy. Except when it
actually is the computer’s fault.

R: What about the quality of your work. If you had the choice would you rather be doing a
multimedia projcct than a handwritten onc?

K: Yeah I would still do it on a computer. Just becausc its casier and faster.

R: Docs it look better do you think.

K: Yeah.

A: 1 think it’s nice because its like organised a lot. If you writc it ... and also ... you can usc

pictures, you can use sound ... [ lost my stack (inaudible)

R: How were you all taught to usc Hyperstudio? Who taught you how to do it?
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Appendix H

M: My 6th grade teacher.
R: 8o everyone got taught how to use Hyperstudio in grade 67

M: Well we all did the wheel in the Computer iab. And that was Hypercard and it was a little bit
different. ... but really a bit of that and now is how I learned. But in 6th grade for our projects we
didn’t use the computer for anything cxcept for typing, so I didn’t really lcarn that. Its just this
project has helped me leamn.

R: Did you cver have a lesson in your Spanish class where someonc taught you how to do
Hvperstudio?

K: Mrs B did. Our English teacher

R: Do you think it would help more formal teaching in how to do it? Or did you basically just work
it out for yourself?

K: I think the teaching was OK becausc as Ashwin said vou were allowed to cxplore and they
taught you certain stuff that you needed to put on the Hyperstudio project so that it would make it
easicr and then all your explonng and if you found clip art and stuff like that you could put it on.

So it was pretty good the teaching.

R: A lot of you have also said I learned how to do it by messing around. Would that be a fair
comment? Just messing around without having been taught how to do 1t?

(General agreement)
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Appendix 1

Teacher Discussion Prompt

Cirdle 3 wordy which most often characterise your

"collaborative "problem-solving frustrating
tense “flexible learner-centred
"dominated by technical "challenging co-operative
hassles
rewarding unstructured time-wasting
Other

Circle 3 words which most often characterise your studenty in

confused " focused nervous
" supported bored cooperative
"empowered adaptable challenged
engaged confident organised
unsure "disorganised in control
"Other

And 3 which describe yow in these lessons

well-prepared “tense " dissatisfied
" challenged confident frustrated |
satisfied “excited adaptable ;
anxious “supported disappointed
Other
b
E
]
§
}
1
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Appendix
My WPWMMWWW for aspecty of nvy
curriculiune indicodes & has been worthwhile invterms of
student learning

Agree somewhat agree somewhat disagrec
Suongly agree disagree strongly
Becawuse
AU PR PP P LR A
O PP P PR L PR T LR L R A P
L1 1 R TR N P i

If I awn to-develop my teaching practice with leayvning
technologies, my wish Ust 5~

BEL. oot e eateeeeeeaeeeeeataseneeaseeeseiinn
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Appendix J

Tree and sub tree codes - sample

Tree and sub-tree diagram for issues relating to teachers

3 @ Teachers Al
5 @ Teaches attiurdes to technology

& foxibility

& Risk-taking

Yeom teaching

Se¥ lsaming

Laptops for teachess

leaches successes

& links to Cumicidum

& Student self:managemert of time

6 ncang outcomes

P

&

& Lack of coflabosation ;
& Workload i‘
& Lack of consultation :
¢

&

E d de on |

Time sues =
& Lack of time

& Tine needed o prepasion
& Time needed fos projects
Uverwhelmmg
Project-hased lemning
Student issues

& Clase size

Lack of ntoimation skills
Absence

Foigot materiols
Classioom management
Time-wasting

« HnC-waswyy

=i

L K I

[N

Student dizorganisation
1 use of
Non-cospletion of taxk
Diltetertisl studoni abifity
lack of studsnt motivation

nsppropriate use of student time

*

Ce OV reITTeo-e

& Keoeping kiis on task 7
& Ss not undarstanding dxections

& Lack of technical skilt~cunfidence

& Absence of technical tupport 1

ki 6 Hudwmu
& Soltwaie
3% www
& Fie Hanagement
& Accesnr
& Internet dificulties
$ Management
4 @ Teachettde
& lmportance
& Teache: as lecititatol -
& Teaches as leaet
5 & Teacheds' wish lists
' & Internet accoss tor all ctudents
& moun 1etisblo hordware“notwork
& simader class sice
& technical assistance i

A eembnnmonm sl do sabonmrnd

Tree Nodo - £3 16 16 21 /T eachen/T nachar ciicadios™ soncanall echecoay raucs/Tochnica

sl | @ B3 0 4 || Fibor M| “yagpenoss | 8] M. lwm e [T RodeEr a‘g,]ommj

250

s cormmnnitl rnile ot ek




Appendix K

Notes and comments - annotated sample in NVIVO

* indicates a link to another relevant

document: intervicw. obscrvation,
Some annotated notes fl‘om OMSC, Alls fOClL‘S group‘ qucstionnajrc;

reflection: prompt etc in NVIVO

Monday 24 May 99

Annette * 7B English Tcacher and class Home Room teacher in Portable - no decorations, posters,
teaching materials in room.
Preparation: between two rooms has six computers

Notes from discussion with Curriculum Coordinator

o Tsallocated laptops but have little, no time to usc them at school

o Ad hoc usc of computers across non-tcchnology subjccts; high take-up in elective courses
at year 10

¢ Ts really understand and carc about Ss as ind:viduals, a stand-out fcature of the staff. do
not have same appreciation of them as lcamers and how to help them.

o  Time ripe to again survey staff and capture their skills, what they are doing, problems and
how they are fecling about the push for technology

Lunchtime in Laboratory

Group of 7B students who kad been relatively disengaged in carlicr English class now highly
animatcd working on fixing up the first multimedia presentation. (need fo consider behaviour in
and out of the classroom. not only here but at the other schools)

Wednesday 26 May 99
o Liz’s * Science class (not integrated project)
e Clear classroom management procedures and expectations
e Activity based lesson about force: many Ss casily distracted
(How do teachers’ manage behaviour in these fypes of classes?).

Liz asked to join intcgrated project at start of year by CC. Not surc about usc of Scaia - believes it
distracts from the Scicnce. “‘What are we on about here?”

Minutes of Integrated Project meeting 26 July 99

s Nomma* identified boys’ progress

o Lunchtime dctentions for some boys with staff to supervisc

o Colin*, Brenton*, Warren*, Brad* and Scan* to catch up (make sure to observe them in
class)

e V3 (for Scala) fully booked on Wednesday and other times. Bookings madc for next week.

o Agreed to seck assistance from able multimedia students to assist witk final work
combining plancts

o Class has not seen completed unit on Local Environment. Dan* put work on a floppy. Find
the floppy! (Dan now on leave).

Minutes of Integrated Project meeting 2 August 99

» Boys not up to target have detentions at lunchtime in V3 to catch up.
Scala is missing off 4 computers in V3.

o Jerry* has no knowledge of Scala program

o Multimedia students to work with S78

e Computer room bookings confirmed

e Decide to usc NHSs assessment rubrics for the multimedia presentation.

e ‘When will we finish the unit so we can assess the litile geeks?”’
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Minutes of Integrated Project meeting 16 August 99

Peer tutoring by multimedia students are helping in a positive way and Scala scction of program is
looking better.

Team teaching approach to curriculum issues seen as valuable. Other schools experiencing similar
problems cg. time management and computer systems

7B students still very immature and some nced to be carcfully mon itored

Boys have caught up to an acceptable level. Encourage Colin to be more involved

Teachers to follow up Work Requirements owing

Centinuing problems with delivery of material and using lcarning technologics. Check to be made
whether student work has been affected by virus

Minutes of Integrated Project meeting 11 October 99

Norma* prescnted evaluation by students -95%: project 2 better than project 1

Scala scen as the major problem. Lack of knowledge of program and program removed from
computers by persons unknown.

Internct most used resource, followed by books. WWW as good as other resources

Tasks were evenly divided amongst groups except for a few notable exceptions

30 - 40% wasted time 60 - 70% allocated classtime on project.

Project can be improved by having more fun! Studying a topic the students like - motor bikes!
(Brad and Scan by doing it!)

Report form designed by Annctte approved

Scan, Colin, Matt and Shanc arc students without Internet access. (This appears to be a real issue
here)

20 October 1999 Focus Group
Focus Group with Brenton, Brad, Mark, Scan, Sam, Tim* and Mark. CC also present.

All have computers at home - three with Intemct

Summary of issues:

o uncqual access to the Internet at school

o resent filtcring; want unfettered usc

o technical issucs the main frustration
skills well beyond those of their teachers
some have own webpage; very enthusuastic about this
like usitig computers despitc problems and want more next year
have been taught skills of Scala by Dan
middle school issues of non-engagement; want to have fun
don’t sce that they lcam using the Intemct
no clear understanding of what or why




Managing quantitative and qualitative data from the on-line Student Questionnaire in NVIVO

Each questionnaire was treated in a number of ways:

1. A separate document for each student questionnaire received was created in NVIVO

Documents were allocated to sets e.g. classes and schools

!\)

3 Attributes of each document were identified: (date of data collection, country, school, class, gender, resources used; group type; group effectiveness;
understanding of topic; project satisfaction; whether or not difficulties were experienced; who they asked for help; whether or not they indicated positive or
negative comments (like/dislike); the type of negative or positive comments. The primary purpose of attribute data is for making comparisons.

Selected attributes of four students:

P e . S e et sery ¢ —
, Mofthew -RCS | Hoather -7SVMS |  Tim-OMSC | Michelle. 7EGGS

C_lass - : RCS SYMS 7 oMSsC 7A :

Ccunw e C|USA UsA Aus ‘Aus

Déta Typ§ T"|Studert Guestionnaire Studert Questionnaie  Student Questionnaire  Studet Questiornaire
g bate,ofdma,cquac‘tion G v s s T een

Dm-.mm ) yes “yes . "no

érouﬁ eﬂecﬁveness o |very effectvely extiemed eftectively  very effectively NA

G_i'ouvplype-' T |individualgroun gow " indwidualgioup . indvidual

Hé!:; 1 - 1 subject teaches “subject teacher B “subject tescher

Help 2 e i‘l'\; ~{Tech Resouce "subject teacher

Melp 3 . technical support

ke . . ‘Technology ‘Technology "Project

Prﬁject saﬁéfatﬁah , very satisfied " “somewhat satisfied " very satisfied "vety satisfied

Bu!.ﬂeci, - ) Socis! Studies "Sparish ‘Integrated ‘Geography

Topic Qnd;mland{ng’ veywel T et T veywel T ey web

'

SR SR e e AT Fit 0 R S R

e R A M 2 s o b S e T e e nean s i e

1 xipuaddy

b S—
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4. Documents were read and codes established. Codes for some data could be established through an autocode function. Other codes were established through

text searches. Parent and child trees were developed.

Hode

S Toks Yew

=

5

% |- ST !
| Bowe P Aol | Docliks Noteliks |

Nodes

_ﬁ

& Sense of purpose~focuseed
& Students on lask

- & Independent learning

& Completion of task

& In control

$ Exciting™chaflenging outcomes
& Value of computers

= @ Student Questionnere

$ Project Overview 2
& Puoject description

& Research Souvces

& ReatonsUseful
W/

& Protect Overview
b Advice

4|

T

A

By doing an automatic
code by section, I first of
all extracted student
responses on a particular
Questionnaire item (e.g.
Difficulties) into a set
for enable more focused
coding. Through the
coding process 1
established relevant
parent nodes and added
child nodes according to
the comments made.

Neode Se!
A o8t
| Browse Fropeies Allibutes | Docli
Fioies e
= @ Student Difficultioes 2]
% @ File Managsment
. & Student Difficulties J!
© & Student Difficulties P
. & Student Difficulties S
= @ Soltware issues

é
$
&
b
[ 3
$
]
.3
é
&

P

. @ Webpage authoring

& imaging soltware
& use ol digital cam
& Power Point

& video

& Hyperstudio

& sound

& weh pogs - finl
& web page - ge
Hatdware issues
& cowmputer lieeze™
$ scannes
& use of printer
following instructions
lime

weork fozs

virus

ianguags difficulties
home vs school
underttanding
Apple Mac issves
difficulties - goneral
[ntesrmt

1 x1puaddy
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5. Hyperlinks to other documents were made if relevant, e.g. to teacher comments, my observations and memos, issues raised at meetings etc.

6. Likert scale items were aggregated and graphed (see Figures 13, 14, 15, 16 and 17)

7. Open-ended responses were coded: project description; comments on resouices used; difficulties experienced; reflections on learning; what they liked or
disliked about tie project — project overview; what advice would they give teachers and students. Once coded and patterns established, the patterns could also

be tabulated or graphed if relevant (Tables 15, 16, 18, 19 and Figure 12)

Difficulties
P'm not great with computers in general, except for the one my family owns Thus my uriderstanding and ability to

: i1 usethis computer (IMac) and its programs presented numerous problems. I forgot how 10 do things end howto
| 4 goptaces. | Extract from Heather’s
?’Lpd o 2 toachnt celh o ks s the somontec s Questionnaire: SVMS
asked my pertner, my teacher, or the persen who works sf otmp 8 ] .
Leamning /,___,——————”j US which shows an
Leaming]: I leamed to use hyperstudiodz, somewhat better e ambivalent attitude to
Leaming?: I can use hypercard better.
Leaming3: 've leamned sbout the topic I researched, Cuba technology
[ %]
Lu‘,. 1§ Understending well
o] Satisfaction: somewhat satisfied __'

Group work extremely effectrvely

Project Overview

: [liked creating cards and designing them. I liked looking on the intemet for pictures and information too But]
: didn't like the problems that they entailed. Once my partner end [ put our work together, which took us a
considerable amount of time, it erased our work. I hated doing it alf over again,

Advice

:Thave noidea.

8. A number of matrix intersection searches between attributes and codes were also performed. Below are the results of a matrix intersection, used not only to

graphically represent data, but through the ability to return to the source data, allowed for further reflection on the student comments
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" Mstriz Teble %CUke 1 =Project| 4:CLKa=Group | SiCLKei=Gromp | 7 ] T la.coljl
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Apggregated responses allowed for
graph construction (see Chapter §)

More importantly, access back to the

original source or coding, for
verification, was also possible.
-

So, for example 47 students at this

school indicated thcy liked using
technology in some way and 34 said
d both. I was

they disliked it; some

iat students had to say more closcly.

That students often simultaneously
‘liked” and ‘disliked” using technology
and what they say about this, is far
more interesting 1 suggest than the
graphical representation of like and
dislike using technology alone.
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