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Foreword

Educational Innovations beyond Technology: Nurturing Leadership and
Establishing Learning Organizations is an important addition to our knowledge
about the effective use of learning technologies in preparing students for our
twenty-first century, global, knowledge-based civilization. At present, nations face
a difficult dilemma:

< On the one hand, as Law and colleagues discuss, the twenty-first century seems
quite different than the 20th in the capabilities people need for work, citizenship,
and self-actualization. In response, each society’s educational systems must
transform their objectives, curricula, pedagogies, and assessments to help all
students attain the sophisticated outcomes requisite for a prosperous, attractive
lifestyle based on effective contributions in work and citizenship (Dede,
2010a).

< On the other hand, for a variety of reasons delineated in this book, in every
country industrial-era schools have proven incredibly resistant to innovation. Of
all society’s institutions, K-20 formal education has altered the least over the
past century and shows few signs of dramatic shifts in practice and policy across
the majority of institutions, despite massive external pressures for improvement
and diminishing financial resources to support a model that is very labor-
intensive (Clarke & Dede, 2009).

In contrast to the recent pundits who present visions of educational evolution
unproductive because they ignore this dilemma, Law’s research develops a detailed,
evidence-based conceptual framework for realistically analyzing these challenges
and developing effective strategies for improvement.

As its source of cross-cultural data, this book uses the Second International
Study on Technology in Education (SITES) M2 study centered on cases of technol-
ogy-based educational innovation in a wide spectrum of nations. The richly docu-
mented information collected in this research is unique in its range and detail, yet
few scholars have examined the macro-level patterns that emerge across the coun-
tries involved. In particular, this book describes the influence of context on learning
technologies in ways that inform decision making by practitioners and policy mak-
ers. The metaphorical lens of nested educational ecosystems developed by Law and
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her colleagues both explains the resistance to change that schooling exhibits and
suggests generalizable approaches that are proven in fostering improvement and
evolution.

Since SITES M2, dramatic changes have occurred in learning technologies. In
particular, the emergence of Web 2.0 interactive media and of immersive interfaces
for simulation and gaming are providing powerful new tools and environments for
fostering student engagement and learning. In every country, the growing preva-
lence and affordability of wireless mobile devices is also broadening the menu of
levers of educational improvement and of alternative structural models to replace
industrial-era schools (Dede, 2010b). However, these improvements in technology
do not undercut the fundamental insights in this book, because the findings Law
describes and the strategies she articulates are independent of specific technological
affordances and universally applicable across national and cultural settings.

Overall, this book is a valuable resource for stakeholders in education, whether
their sphere of influence is the classroom, the school, or the larger setting of leader
ship and policy. We keep repeating our mistakes in technology-based education
innovation, in part because “Those who cannot remember the past are condemned
to repeat it” (George Santayana). This work provides an outstanding historical
analysis that provides a strong foundation for future action and educational
transformation.

Harvard University Chris Dede
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Chapter 1
An Ecological Metaphor for Researching
Technology Use and Pedagogical | nnovations

Education is organic: it involves actions of individuals, interacting with one another
within different contexts and environments in homes, in urban centres and rural set-
tings, in classrooms, schools, regions, countries, and the world. Ecology is a study of
interactions between organisms and interactions of organisms with their environments.
In this book, we use the ecological metaphor as a conceptual and practical framework
for broad-based research in education. The advantage of this metaphor is its interdis-
ciplinary nature and its all encompassing ability to view multiple interrelated compo-
nents of entire environments and how these impact on and affect one another and the
entire system. We argue that the study of technology use and pedagogical innovations
in education systems demands such an approach. The main purpose of this book is to
explore where and how information and communication technology (ICT) has made
significant educational impact on the goals, outcomes, and processes of education in
different countries, and where this impact is clearly evident. Another purpose is to
examine the strategies and policies at the school and system levels that appear to be
the most effective in bringing about desired learning outcomes and processes.

ICT plays a significant role in most aspects of contemporary society. It is changing
the nature and key processes of many industries, services, and professional fields, and
it has been introduced into schools amid much anticipated impact. It is the focus of
many educational policy and research documents pointing to the advent of the knowl-
edge economy, the associated new demands on citizenry, and the consequent need for
fundamental reforms in curriculum goals and pedagogical processes (e.g., Education
and Manpower Bureau HKSAR, 2001; International Society for Technology in
Education, 1998, 2007; UNESCO, 2008). In response to these calls for system-wide
changes in schooling, many countries have embedded ICT in education master plans
setting out visions and strategies for integrating the new technologies across the
curriculum (e.g., Singapore Ministry of Education, 1997, 2002; Tarragd, 2009).

An ever-increasing body of literature describes the many changes taking place
as the global economy moves from the industrial era to the knowledge age
(e.g., Drucker, 1994; Nonaka & Takeuchi, 1995). Kozma (2005, 2008) clearly
articulates the economic rationale for educational reform and the role of ICT in
education. Drawing upon economic theory and economic development data from
across the globe, he highlights three factors that can contribute to increased pro-
ductivity: capital deepening, higher quality labor, and technological innovation.

N. Law et al., Educational Innovations Beyond Technology: Nurturing Leadership 1
and Establishing Learning Organizations, DOI 10.1007/978-0-387-71148-5_1,
© Springer Science+Business Media, LLC 2011
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Capital deepening refers to the adoption and use of more productive versions of
technology. However, economies cannot achieve sustained development by relying on
capital deepening alone. A better-educated population is also needed to support a more
productive, technology-based economy. Societies need to be capable of using technol-
ogy to solve problems and to develop new products, new services, and new knowledge.
New knowledge needs not only to be shared and applied by many people, but also to
be used by an appropriately prepared labor force to create further innovation. Hence,
increased productivity through technology innovation has a compounding effect on
productivity and results in what economists refer to as the knowledge economy.

Both higher-quality labor and technology innovation rely heavily on high-quality
education. Drawing on international economic data sources, Kozma (2005, 2008)
demonstrates the relationship between economic wellbeing and educational attainment
at individual and national levels: an average increase of 9.7% in personal income for
every additional year of schooling for individuals, and additional growth in a country’s
per capita GDP for each year of schooling equivalent to a return on investment of 7—-12%.
Kozma refers to other data showing that higher test scores of one standard deviation
equate to 1% growth in per capita GDP. In short, the quality of education has an even
stronger relationship to growth than has the length of schooling.

The knowledge needed for the knowledge economy differs from the requirements
of the industrial age when knowledge and skills were predictable and specific and
change was relatively slow and incremental rather than quick, radical, and unpredict-
able. Today, the need is for more generic capacities. There have been many attempts
(e.g., Partnership for 21st Century Skills, 2003, 2007; Secretary’s Commission on
Achieving Necessary Skills, 1991) to identify the knowledge, skills, and abilities
required for the successful knowledge worker of the twenty-first century. These
attempts all point to the importance of information literacy skills, which include not
only the ability to identify information needs and to access and evaluate information
for the purpose of problem-solving, to collaborate, to conduct inquiries and solve
problems, to communicate and present, but also to fully utilize ICT in acquiring and
applying such skills. An important conclusion to be drawn from all of these studies
is that the goals and processes of schooling must change if schooling is to prepare
students for the demands of the twenty-first century (Istance, 2008).

It is therefore not surprising to observe that in many educational reform and
ICT-in-education policy initiatives in an increasing number of countries (Plomp,
Anderson, Law, & Quale, 2003, 2009), large expenditure on providing schools with
the necessary ICT infrastructure and Internet connectivity, and significant improve-
ments in student access to ICT. The results of the Second Information Technology
in Education Study (SITES) provide examplddany developed countries have
also established teacher ICT competency standards. The SITES 2006 results indicate

1SITES, conducted under the auspices of the International Association for the Evaluation of
Educational Achievement (IEA), consists of three independent modules: Module 1, the Indicators
Module (school survey, with data collected in 1998/1999); Module 2, the Innovative Practices
Module (case studies, collected during 2000/2001); and Module 3, the Survey Module, also
known as SITES 2006 (school, teacher, and optional student survey, conducted in 2006/2006).
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that teachers in most of these countries see themselves as having enough technical
competence to use ICT in their teaching practices (Law & Chow, 2008a).

In addition to these developments, a considerable amount of research and
development work on ICT and schooling is also being conducted. However, as yet,
many aspects of this work still require answers. Despite all of these endeavors, it is
all too often the case that computers in schools are being “oversold and undérused
(Cuban, 2001, emphasis ours), and that even when they are being used, they have no
significant impact on learning outcomes (Russell, n.d., 1999). Collins and Halverson
(2009) and Halverson and Collins (2006) conclude from their examinations of this
apparent lack of impact of ICT use in schools that publicly funded schooling (at least
in the context of the United States) are incapable of taking advantage of the educa-
tional potential of ICT because the culture of schools is intrinsically conservative.
These very disconcerting findings warrant deeper and more rigorous discussion and
research. This book provides one response to that call.

With change and innovation, there is always an adoption cycle (Rogers, 2003).
It is certainly the case that integration of ICT in education lags behind its adoption
and exploitation in business, industry, and services. Some people observe that the
modern school room has changed so little that a time traveler from the eighteenth
century would feel at home in it. However, as we show in this book, an increasing
number of schools in both the developed and developing world are taking advan-
tage of ICT to change the ways they manage, operate, and teach. There have also
been major efforts, for example, in England, to create new physical school infra-
structure to support the new educational vision that encompasses integration of
state-of-the-art ICT to support teaching and learning (Department for Education
and Skills, 2003).

SITES 2006, which surveyed 22 educational systems around the world (Law,
Pelgrum, & Plomp, 2008), found that of the representative samples of mathematics
and science teachers surveyed, 50 and 60%, respectively reported using ICT in their
teaching of and learning activities for their Grade 8 students in the academic year
2005/2006. This percentage was higher in the economically more developed coun-
tries such as Singapore and Norway, with the highest percentage of reported usage
reaching 80% or above.

Data such as these, the rapidly increasing accessibility of hardware and soft-
ware, and the heightening technological and information literacy of the general
population make us confident that ICT will eventually become widely adopted in
teaching and learning, compatible with its uptake in other walks of life. The real
challenge, however, centers on whether ICT adoption will actually help to realize
the vision of a changed educational paradigm, best suited to the requirements of the
twenty-first century.

In this book, we take as our departure point, the need for education to change its
goals and processes in order to achieve the core competencies of lifelong learning and
solving authentic problems collaboratively with globally distributed peers. Much
research has documented successful curriculum and pedagogical innovations designed
to achieve such goals through the use of ICT. Triternational Handbook of
Information Technology in Primary and Secondary Education (Moogt & Knezek, 2008)
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provides many good examples such as Erstad (2008), Scoter (2008), and Webb (2008).
However, most of the innovative and well-known exemplars arise through projects led
by expert groups from outside schools such as the Kaleidoscope prdjectsv(tw.
noe-kaleidoscope.org/pub/case_stuliite Quest Atlantis (QA) projectstfi//atlantis.
crit.indiana.edy/and the TELS projectstfp://telscenter.or/

Whether these changes will be sustainable after withdrawal of the external
forces driving is questionable. An even greater challenge is scaling the few such
expert-led innovations from implementation in a relatively few schools to entire
educational systems. Hence, we also need to identify the critical factors, policies
and strategies that are needed both at the school level and the system level to
achieve scalable and sustainable educational change and development.

ICTsin Learning and Teaching: Are They Sustaining
or Transforming Technologies?

In his book,The Innovator’s Dilemma: When New Technol ogies Cause Great Firms

to Fail, Christensen (1997) introduces the concepts of sustaining and disruptive
technologies. Sustaining technologies are those that foster improved performance
of existing, established systems. ICT examples are digital desktop publishing and
computer graphics and animation. Disruptive technologies have features that enable
them to address new needs in new markets and to support the rise of totally new
systems. The invention of the digital camera is a disruptive innovation. When the
digital camera came onto the market, the quality of its photos was much lower than
the quality of photos taken on an ordinary film-based camera. However, the digital
camera enabled the user to view the photograph immediately, and then to manipu-
late, copy, and transmit the image in a matter of seconds.

These features have led to fundamental changes in how we use the photograph
as a medium in our daily lives. They have also prompted profound changes in pro-
fessions such as journalism. Further enhancement of the photographic quality and
functionality of digital cameras falls under the realm of sustaining innovation, as
these are simply improvements on the initial disruptive innovation. However, it is
important to note that the subsequent “sustaining innovations” are important to the
eventual “disruptiveness” of the initial invention because these heighten customer
interest in the digital camera as a disruptive technology. Eventually, this interest
reaches a “tipping point” — the moment when the demand for digital cameras super
sedes that for conventional film-based cameras.

Does the introduction of ICT into educational processes signal a sustaining or
disruptive innovation? Is this introduction addressing new needs in new markets and
supporting the rise of totally new systems? We use the term “education market” in this
book to refer to a particular target audience, such as adult learners or preschoolers, or
to an education system, such as public schooling or home schooling. In these contexts,
sustaining technologies can improve, make cheaper, or extend what is currently being
provided. For example, PowerPoint can be used instead of the overhead projector,
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streaming video can be accessed rather than broadcast TV, stories can be read on
ebooks, mobile learning can be carried out via smart phones, and lessons can be taught
in conventional ways to students in remote locations by videoconferencing.

ICT can also be used to radically change the what, where, when, and how of
teaching and learning. For example, children can learn by means of web-questing
and collaborating online with children in other schools or even countries; open
schooling systems can be established for isolated, disadvantaged, and marginalized
children; and new delivery systems can be created for gifted students or those with
special learning needs. Students are empowered to use the Internet and search tools
to acquire and construct new knowledge and arrive at solutions to problems that
they themselves have identified. They can then use web-authoring tools to publish
their findings to the world.

A major paradigmatic shift in which the teacher is no longer the source of all
knowledge and opinion is possible through ICT use. The processes made possible
by this use bring fundamental change to the nature of the classroom, its working
relationships, and the roles and expectations of teachers and the taught. Pedagogy
is transformed from receiving and following instruction to productive problem-
solving, knowledge creation, and other new pedagogical goals and activities hith-
erto absent from most educational settings. Note, however, that in this latter
scenario, the transformative uses of technology come about by “disrupting” the
established practices and prevalent pedagogy and hence bring tension to the educa-
tional system. The adoption of ICT in teaching and learning can thus be sustaining
or disruptive, depending on the nature of the educational process that the technol-
ogy is designed to support.

For Christensen (1997), the term disruptive is positive rather than negative.
Disruption simply highlights the inevitable social and organizational change brought
about by the innovation. Some educators may prefer to use the term “transformative”
to refer to the potential that ICT use has for redesigning teaching and learning activi-
ties and serving new educational markets (e.g., Oblinger & Hawkins, 2006). In this
book, we use both terms interchangeably. We use disruptive when we want to high-
light changes in social relationship and work practices, and the inevitable tension
that transformative uses of technology bring about.

Many commentators and researchers consider the classroom environment in
which the teacher teaches in front of a class of students seated in rows as an educa-
tional solution suited only to the industrial age, where mastery, conformity, and
obedience were seen as the prime goals, rather than creativity, realization of indi-
vidual talents, and empowerment. Many of today’'s classrooms are still typically
organized in ways that allow teachers to teach students so that they can master the
knowledge and skills in the prescribed curriculum and have the quality of their
learning assessed through standardized tests. A growing realization among many
sectors of society that this approach is totally unsuited to the escalating changes
associated with globalization and the knowledge economy has resulted in increasing
pressure on schools and teachers to make changes to the goals and processes of
education, and the roles played by and learner. Transformative uses of technology,
such as those described above, can facilitate this.
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Sustaining or transformative uses of technology do not depend on technology alone;
they also depend on the intended use of the technology in specific educational contexts.
Often, specific technologies prioritize certain uses and hence can be used more
easily for sustaining or transformative purposes. However, griotitization is
not deterministic, as we explain later. Further, the characteristic that most influences
the choice and deployment of ICT in school education is the pedagogical decision-
making of the teacher. These, in turn, are determined by the curriculum goals and train-
ing and pedagogical competence of that teacher (Pierson, 2001; Webb & Cox, 2004).

Drawing upon the above discussion, we broadly conceptualize pedagogical
practices aligning with what has been practiced and refined throughout the twentieth
century agraditionally important and those that align with the goals and processes
in curriculum reform policies designed to address the needs of the knowledge
economy agnovative (meaning that it is not yet established and needs to be creatively
developed)Sustaining uses of technology in education are thus those that maintain
and strengthen the traditionally important pedagogical pracficassformative
uses of technology in education are those that are integral to the implementation of
innovative pedagogical practices. The latter involves changing the roles of teachers,
learners, and members of the community, and the power relationships among these
three groups. The way learning outcomes are assessed and staff performance is
appraised also changes, thus challenging the predominant value and reward system
inherent in the educational systems of today.

These are the fundamental changes (as perceived by stakeholders) that have to take
place for the innovations to become commonplace. Of course, in practice, there is a
need for both sustaining and transformative uses of technology. The art — or, if you
prefer, the science — of teaching depends on determining which of these is most
appropriate under what circumstances. It also depends on the realization that whether
technology is sustaining or transformative is determined not by the intrinsic function-
alities of the technology itself but by the pedagogical design and context within which
the technology is used. Many teachers first start using technology in a sustaining way —
for example, using PowerPoint or spreadsheets — and then progress to more transfor
mative approaches as their confidence and competence grows. However, in this book,
our explorations focus primarily on the transformative uses of ICT in the school and
the classroom. The specific questions we explore are these:

1. What evidence is there that ICT can contribute to fundamental pedagogical
changes compatible with the human resource needs of the twenty-first century
and what are the key identifying characteristics of these ICT-supported peda-
gogical practices?

2. What models of ICT-based school and classroom change and innovation are likely
to contribute to sustainable and escalating “mainstream” educational change?

3. What policies and/or strategies at the school, local, national, or cross-national
levels can be employed to bring about successful systemic ICT-supported peda-
gogical change?

We think that the best way to examine these questions is thovagé-national
comparisons of in-depth case studies because these give us access to the contex-
tual details and subtle nuances of different pedagogical innovations. The case
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studies collected for the second module of SITES (SITES-M2) provided an excellent
source for our present studjedagogical practice was defined in SITES as the
totality of the specific curriculum goals and designed learning interactions and
processes to achieve those goals in the context of a specific curriculum unit. All
together, 28 education systems participated in the study, and 174 case studies
were collected during the 2000/2001 school year. The case studies were selected
by an expert panel set up locally in each country according to a common set of
membership criteria. Each panel decided on the selection criteria for innovative-
ness as well as the final list of cases selected for its system. Kozma (2003)
provides an overview of the study, a comprehensive description of the cases at the
classroom and school levels, and preliminary relational analysis of the cases.

Readers may consider the SITES-M2 case studies too dated for the purpose of our
study, as it is already 8 years after the case studies were collected. However, research
results indicate that teaching and learning practices in schools continue to be largely
unaffected by the digital revolution, even though the digital technologies used in
everyday life have changed markedly since the turn of the millennium. Although
many of the teachers surveyed in 2006 as part of the third module of SITES reported
using ICT in their teaching, the kinds of teaching and learning activities undertaken
and the roles performed were still largely traditional (Law & Chow, 2008b). The
kinds of innovation featured in the 2001 SITES-M2 cases are, we believe, still rarely
encountered and would be considered innovative even today.

Kozma (2003) presents comprehensive accounts of school and classroom inno-
vations. He looks at why authorities and teachers perceived these as successful and
why they expected, at that time, that these innovations would be not only sustain-
able but also replicable in other educational communities across the globe. Rather
than perceiving the SITES 2006 results as indicating a lack of change in-the sur
veyed educational systems, we prefer to regard these results as suggesting an eco-
logical model of educational change — an issue we elaborate on later in this chapter.
It was this thinking that led us to conduct further in-depth secondary analysis of the
SITES-M2 case studies in order to address the research questions stated earlier.

Another strength of the set of SITES case studies is that they contain rich details
of what was actually happening within the classrooms at the time and how technology
was being used in them. The studies also detail the school and national contexts
within which this development was taking place. The large number of cases
collected from the wide range of national and regional contexts provided us with a
rare opportunity to identify broad patterns in technology-based pedagogical change
and innovation and their relationships with different contexts. Details of how we
conducted this analysis are provided in Chap. 2.

Pedagogical Practices as Competing “ Species’ in the Ecology
of School Education

Comparison of the SITES 2006 results with the findings of the earlier survey
(SITES M1), conducted in 1998 (Pelgrum & Anderson, 1999), showed that the
percentage of schools reporting that they used computers in their classrooms had
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markedly increased. However, it was also evident that this increase had made little
impact on traditional ways of teaching. In other words, the adoption of ICT in
classrooms was sustaining rather than transformative. As such, simply examining
the factors affecting teacher adoption of ICT would not explain the conditions
required for — or the actual nature of — pedagogical innovations that leverage the
potential of ICT.

In a comprehensive review of the literature on factors influencing teachers’
adoption of ICT, Mumtaz (2000) posited that teachers’ theories about teaching are
central to their decisions to adopt or reject technology. Mumtaz's emphasis on the
importance of teachers’ enthusiasm is echoed and strengthened by Law (2008) in
her discussion on what motivates teachers to acquire the wide repertoire of knowl-
edge and skills beyond the technical and pedagogical needed for ICT-based peda-
gogical innovation. Law also considers the risks that these teachers need to take
when acting in this manner. She draws on Oakes, Quartz, Ryan, and Lipton’'s
(2002) work to put forward the view that the cognitive, metacognitive, and socio-
emotional energy involved in engaging in such innovations must come through the
professional values and epistemological beliefs of the teachers themselves. Davis
(2008) argues that the changes involved in ICT-supported innovations do not simply
occur in single isolated classrooms. Teachers, she says, also need to assume leader
ship roles in educational renewal. She proposes an ecological model for under
standing the complexities of the contexts within which teacher change occurs in
technology-supported innovations and the commitments needed for this.

We consider an ecological perspective to be an appropriate framework for under
standing and analyzing ICT adoption in schools and classrooms where traditional
and innovative pedagogies compete for resources, time, and recognition within and
beyond the school. In some settings, traditional models of teacher-centered peda-
gogy are still highly regarded, and teacher training is predicated upon these. In other
settings, teacher training, reward, and recognition focus more on fundamentally
changing the nature of the learning environments and interactions so that students
can not only take greater responsibility for their learning and how they go about it
but also become lifelong learners and problem-solvers and generally equip them-
selves for life and work in the twenty-first century.

Researchers engaged in ecological studies recognize that when two species
compete, one becomes dominant, threatening the survival of the other. An example
of this is the introduction of the American grey squirrel into England, which
largely replaced the indigenous red squirrglp{ifwww.saveoursquirrels.org.gk/

The newcomers competed for the same habitat and food supply and were more
successful in thecological niche. A habitat of any given size can only sustain a

corresponding population level of species occupying the same niche in the food
web (referred to in ecology asrrying capacity). Such was the aggressiveness

and breeding rate of the grey squirrels that they now outnumber the indigenous red
squirrels by a ratio of 66:1. The outcomes of such a process also depend on
broader environmental factors. For example, red squirrels survive better and out-
number the grey squirrels in coniferous forests. Changes in the environment often
result in some species thriving because they have the required characteristics
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and/or can adapt while others fail to survive under the new conditions. Before
Britain’s Industrial Revolution, black moths were rarely found around London and
other major English cities. However, with the advent of industrialization and the
blackening of the limestone buildings due to air pollution, white moths became
easy prey for birds. The dark-colored moths benefited from this environmental
change; as coal-powered industry and home heating progressed, their number
greatly exceeded the number of white moths.

Zhao and Frank (2003) used an ecological model as an integrative framework to
investigate why technology was not being used more widely or imaginatively in
primary schools in four school districts in the United States. This model, based on
the idea of ecosystems and subsystems, provides a more nuanced understanding of
the different levels of change (individual, classroom, school, regional) and the inter
actions between these. We believe that this ecological approach takes us beyond
simply identifying and correlating factors and focuses attention on interactions,
activities, processes, and practices. However, unlike Zhao and Frank, who, in their
study, considered teachers to be the keystone species, we think it more appropriate
to consider pedagogical practices, with their different pedagogical characteristics
and levels of computer use, as the species competing for teachers’ adoption within
specific environments.

In many countries, projects and initiatives are designed to develop and introduce
new learning technologies and pedagogies into the school curriculum in accordance
with national goals of education reform. Examples include the Web-Based Inquiry
Science Environment (WISE; sé#tp://wise.berkeley.edu/) and Quest Atlantis
(http://atlantis.crlt.indiana.edu/). These projects can be seen as analogous to labo-
ratories that design new species and then put them out into various agricultural
settings to breed and be further tested for their longer-term viability and impact.
Introducing ICT-supported pedagogical innovations into “farms” (i.e., the experi-
mental school sites), and nurturing them so that they prosper and multiply and are
shown to be truly effective, presents a major challenge to change agents. Moreover,
for these innovations to have lasting impact on overall educational practice, they
need to have the capacity and the means to spread beyond the experimental sites
and become thriving species in the wider pedagogical ecology. If we take the eco-
logical metaphor further, we realize that whether the “farmed pedagogies” survives
and thrives out in the “wild” depends on the quality of the design and the robustness
of the experimental laboratory species, and on how the survival characteristics of
that species match the general ecological conditions of schools and classrooms,
such as the national curriculum frameworks, assessment and examination systems,
and teachers’ and students’ general levels of technological literacy.

But then, as we showed above, the ecosystems change, slowly and organically,
through interactions with the species residing in them. Educational systems are
complex adaptive systems. The laboratory-designed species inhabiting these eco-
systems contribute to the interactions and changes within the wider system — even
when they do not succeed and survive as sustainable species in the longer term.
Thus, for example, in the evolution of educational technology, we can see, through
hindsight, how programmed learning (as an algorithmic approach to teaching and



10 1 An Ecological Metaphor for Researching Technology Use and Pedagogical Innovations

testing), the early mechanical teaching machines, and the experiments with analog
multimedia of 40 years ago fed into the development of computer-based learning
while fading from the scene themselves. Environmental changes result in popula-
tion changes: those species that are better suited to the new conditions become
more numerous while those less suited to the change decrease in number. These
phenomena are why conservationists study the habitats, lifecycles, feeding, and
breeding habits of different species: they do so in order to understand population
changes in the natural environment and in turn develop ecologically sound conser
vation strategies.

In writing this book, we see ourselves as playing the role of ecologists, examining
case reports of ICT-supported pedagogical practices identified as innovative and
as providing evidence of sustainability and transferability by nationally estab-
lished expert teams in the countries participating in SITES-M2. Nearly all of the
cases collected in SITES-M2 wesmergent in that they were initiated by teachers
and/or school heads rather than as interventions by authorities or agencies outside
the school. We have already mentioned the value of these case reports to our study.
However, we emphasize here the particular value they offer with respect to providing
us with a reliable and illuminating data source on which to base our investigations
into the features and characteristics of ICT-supported innovations that emerge
under very different contextual milieus. We hope that this more organic, ecological
approach to the selection and analysis of case studies of ICT-using pedagogical
innovations will provide insight on how we can nurture, sustain, and scale peda-
gogical innovations under different national, regional, and school contexts.

As we suggested earlier, different pedagogies and learning technologies compete
for the same niche — physical resources as well as the attention and regard of teachers,
students, parents, and members of the wider community. Thus, at the classroom
level, we need to establish the following:

e The characteristics of successful ICT-supported pedagogical innovations that
grow out of actual everyday classroom situations

* How these innovations relate to, or differ from, laboratory-designed, externally
introduced innovations

* How the features of these innovations vary across the various subjects of the
curriculum and across different countries and cultures

* How these innovations link to the contextual characteristics of the various eco-
systems within which they become or need to become embedded

And at the school level, we need to establish:

* The conditions that provide opportunities for new ICT-based pedagogical
practices to emerge and take root

e The environmental impact that the new practices have on the educational
ecology

* The bases upon which the researchers who conducted and reported on the case
studies believed that these cases would have a competitive edge in continuing to
attract resources and even become dominant practices
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e The conditions under which these practices emerged, developed, became
sustainable, and were mainstreamed

* The patterns of similarity and difference across countries and cultures

» The critical environmental factors influencing the sustainability and scalability
of innovative pedagogical practices

* How the case characteristics and environmental factors might interact

In addition to using the SITES-M2 case reports as research data to inform our under
standing of ICT-supported pedagogical innovation, we used the cases and our analyses
as leadership and professional development resources to stimulate further innovation
and change within an ecological framework.

Outline of This Book

This book comprises four sections: an introduction; an examination of ICT-using

pedagogical innovations at the classroom level; a look at the contextual conditions
at the school level and beyond; consideration of matters relating to nurturing leader
ship and establishing learning organizations, and a conclusion. Brief descriptions
of these sections and the individual chapters follow.

1. Introduction: This section has two chapters. The first describes the ecological
metaphor underpinning the research framework and methodology used in this
book. The second chapter describes the contextual background and research
methodology used in SITES-M2, which provided the case studies that informed
our data analyses and reports.

2. Examining ICT-using pedagogical innovations at the classroom level: In this
section, we argue that an innovation is, by its nature, an emergent phenomenon,
and that each innovation should be considered unique. We therefore needed to
establish the characteristics or features that distinguish these innovations from
“normal practice.” We also needed to identify the different levels of innovation
emerging from the distinctive school ecologies around the world. We accord-
ingly decided to use two different analytical approaches to help us understand
the changes from an ecological perspective.

Chapter 3 describes the six dimensions used to analyze and compare the
innovations. It also reports on similarities and differences in terms of the extent
of change along the different dimensions for the case studies collected. While
the innovations can be characterized according to these six dimensions, such an
analysis cannot present holistically the roles and activities of the teachers and
students within these case studies. Chapter 4 therefore reports on the typologies,
constructed through a cluster analysis, of the students’ and teachers’ roles and
activities described in the case studies. These typologies reveal the extent to
which these roles and activities differ from the traditional roles and activities
played by students and teachers in teaching and learning situations. This analysis
thus provides more concrete and holistic descriptions of the qualitatively different
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activities that students and teachers might engage in if an innovation were rated
at a specific level of innovativeness. This approach is analogous to describing
the different varieties of a species that evolved during the process of adaptation
to environmental changes.

Chapter 5 “zooms out” to provide a characterization of the entire pedagogical
practice — a depiction of how teaching and learning is organized in the complex
everyday milieu of the school in the different case studies. Characterizing
“methods of organizing learning” is helpful for teachers and others interested in
introducing transformative classroom applications of ICT because it provides
them with typologies of activities and an understanding of how to organize them.
A special focus of this chapter is on the knowledge and skills that teachers and
students require in order to implement each “method” and on the ICT infrastruc-
ture necessary to enable that implementation. This chapter therefore serves to
inform initiatives directed at the professional development of teachers as well as
the decisions that teachers and school managers make in regard to integrating
ICT into the curriculum.

3. Contextual conditions for innovation at the school level: Classroom practices
are embedded within schools. This third section of the book comprises three
chapters that extend the ecological study of ICT-using pedagogical innovations
at the classroom level by examining the contextual conditions at the school level.
The overarching question in this section is how can pedagogical innovative
practices be supported, sustained, and scaled up?

Chapter 6 begins with a review of literature on innovation implementation
and educational change, and it is followed by an examination of contextual
conditions of pedagogical innovations in the 82 SITES-M2 cases at the school
level. We identified 64 school-level conditions, which we grouped under five
themes: school background, school strategies, principal leadership, school ICT
infrastructure, and government and community support. We also explored the
interactions between the school-level conditions and classroom innovations.

Pedagogical innovations bring about changes in schools — changes that are
viewed as stimuli to learning. In Chap. 7, we attempt to address the question of
how schools nurture innovative practices by examining the organizational learning
in different innovation schools. Taking innovation schools as learning organiza-
tions, we explore variations of organizational learning pertaining to different types
of pedagogical practices implemented in schools. We also consider how these
forms of organizational learning relate to school conditions. This chapter provides,
in order to examine variations of organizational learning among innovation
schools, an in-depth analysis of four SITES-M2 cases, representing different types
of pedagogical practices and innovations.

Our examination in the previous two chapters of the ecological features of
innovation schools and changes brought about by different types of pedagogical
innovative practices in four schools points to the complexity of educational
change and the challenge of how to sustain and scale up innovations. In Chap. 8,
we argue that much of the effort involved in systemic educational change
relates only to systematic changes. Complex systems are characterized by the
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high degree ointerconnectedness among different components. Sustaining and
transferring innovations should not be viewed as stages to be considered after
establishment of a good innovation prototype: sustainability and transferability
can only be achieved if mechanisms for the opportunistic set-up of social infra-
structures for innovation-centered networking are built in as an integral part of the
innovation, even at the initiation stage. We draw, in Chap. 8, on 83 case studies
to support and illustrate this claim.

4. Nurturing leadership and establishing learning organizations: The final section
of this book contains three chapters. Here, we focus on leadership and change
mechanisms beyond the school. We describe initiatives to build networks of
learning organizations for multilevel-change leadership, taking the SITES M2
case studies as the stimulus resource to foster leadership development and cross-
institutional as well as international collaboration. We include, as an example,
the Education Leadership initiative, which focuses on bridging the digital divide
among countries in the Asia-Pacific region.

In Chap. 9, we explore how the SITES-M2 cases can be used to support the
professional development of teachers. Our proposal here is to help teachers
develop an ecological understanding of change, and an evolutionary model of
adoption to suit their unique environments. The model for the use of these studies
is thus not one of “farming” innovations, i.e. replicating them in different regions,
countries, schools, and classrooms; rather, it is one that allows practitioners to
observe, analyze, and, where appropriate, adapt ideas from the case studies. More
specifically, the chapter examines the use of SITES-M2 studies to stimulate
change in thinking about innovations and the role that technology can play in
different contexts. We suggest that such thinking can be initially stimulated and
facilitated through workshops for teachers and educational administrators that
focus on in-depth exploration of selected case studies.

We consider, in Chap. 10, ways of scaling up and transferring innovative
practices in varied environments. We take the concept of leadership and examine
its extension beyond the roles and responsibilities of the principal and the senior
management team. This examination involves consideration of distributed and
multi-level conceptions of leadership. Drawing on three initiatives, we discuss
the networks within these multi-level initiatives and their impact on scaling up
innovations and change.

In Chap. 11, the final chapter, we revisit the two key ideas underpinning the
studies reported in this book: the role of technology as disruptive when used in
transformative pedagogical practices; and innovation as emergent phenomena in
nested and connected educational ecologies. We conclude the chapter with a
summary of the findings reported in this book, and how these shed further light
on the theoretical framework that we adopted in this book.






Chapter 2
Research Design and Methods

In recent years, various educational researchers and theorists have promoted the
study of educational institutions or systems as ecosystems (e.g., Bransford,
Slowinski, Vye, & Mosborg, 2008; Davis, 2008; Lemke & Sabelli, 2008). The
ecosystem provides a framework for studying educational change because it
highlights the hierarchical relationship between components in a nested structure,
for example, classrooms are nested in schools, and schools are nested in regional
districts and educational systems. All are interdependent and interconnected
elements in the educational ecosystem. However, empirical studies in education
adopting such a framework are still rare. A notable example is Zhao and Frank’s
(2003) study of computer use in four school districts in the United States. They
explicitly designed their study according to a framework in which computer useis
seen as one invasive species in the education ecosystem. Using a survey to collect
their data, Zhao and Frank explored the adoption of ICT in the four school districts
at classroom, school, and district levels, and found significant relationships between
different statistical parameters based on atheoretical model of the interrelationships
among various elements in the educational ecosystem.

In the present study, we are not interested in hypothesis testing, but rather in
gaining a deeper understanding of the interdependencies between factors and
features that are located at different levels of the educational system. In particular,
we areinterested in studying technol ogy-supported pedagogical innovations (which
we refer to as innovations for short) as emerging varieties of the pedagogical
practices speciesin the educational ecosystem. New varieties of a species naturally
emerge through the processes of evolution and adaptation or mutation. However,
whether specific emerging varieties will prosper and survive in significant numbers
depends on the local ecological environment — on whether the environmental
conditions match the specific ecological nichest of the varieties.

In ecology, niche is a term that describes the relational position of a species or population in its
ecosystem. The total resources and physical conditions required by a species are referred to as its
ecological niche and determine whereit can live and how abundant it can be in a particular location
or environment. The notion of ecological niche also involves consideration of how an organism or
apopulation responds to the distribution of resources (e.g., food supply), competitors, and enemies
(e.g., predators, parasites, and pathogens) and how it, in turn, alters those same factors.

N. Law et a., Educational Innovations Beyond Technology: Nurturing Leadership 15
and Establishing Learning Organizations, DOI 10.1007/978-0-387-71148-5_2,
© Springer Science+Business Media, LLC 2011
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The sociocultural, economic, and technological changes taking place in our
increasingly globalized world suggest potential for new emerging varieties of
pedagogical practices to become dominant, replacing varieties that were successful
relative to earlier environmental conditions. Our purpose, in our “ecologica study,”
is to examine the varieties of technology-supported pedagogical practices that have
emerged against the changing socia and educational contexts at the turn of the
twenty-first century, and to identify which features at the individual classroom,
school, and system levels may be associated with different varieties of innovations.
We are particularly mindful that an ecological perspective does not mean seeing the
sustainability or scalability of an innovation as an intrinsic property of the innovation
per se; that property depends on the extent to which the match between the contextual
conditions and the environmental niches allow the innovation species to prosper.

From the outset, we were aware that our study needed to capture the diversity
in characteristics of the innovations at the classroom level. We knew that we also
needed to explore possible links between differencesin pedagogy and classroom-level
characteristics with contextual factors at the school level, such as leadership and
school culture, as well as at the system level (e.g., related government policies
and strategic initiatives). We considered comparative case study method the most
appropriate method for this purpose because it allows the researcher to collect rich
contextual information and to uncover the complex relationships among the various
contextual factors involved in the situation or phenomena under study.

In this chapter, we describe and explain the methodological design (i.e.,
comparative case study at classroom and school levels, using the SITES-M2 case
reports) we adopted when conducting our ecological study. We begin by briefly
describing case study method and explaining why it is appropriate for ecological
studies of this kind. We then describe the sampling and data-collection design used
in SITES-M2. Thisisfollowed by a description of how we selected, for our study,
the cases from the collection of SITES-M2 case reports. In the final part of the
chapter, we briefly describe the analytical approaches that we adopted to analyze
the case study reports, and how the ecological framework revealed new insights
into ways of sustaining and transforming innovations.

Case Study Design in SIS TES-M2

Case studies are intensive descriptions and analysis of bounded systems or units
(Smith, 1978). They are conducted in order to provide in-depth understanding of
the situation and meaning for those involved in these systems and units. Research
interest is generally focused on studying the process rather than the outcome, on
describing and analyzing the context rather than specific variables, and on discovery
rather than confirmation (Merriam, 1998). Case studies are particularly suited to
uncovering the interaction of significant factors characteristic of situations or
phenomena where it is impossible to delineate the variables involved from their
context (Yin, 1994). They are useful in providing heuristic insight into the problems
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or situations studied, as the knowledge resulting from them is concrete and
contextual, as opposed to the generally abstract and formal knowledge derived from
other research designs (Stake, 1981). The SITES-M2 case studies were designed
and analyzed using an instrumental approach, which means that the anaysis
focused on generalizing beyond specific case-bound issues, relationships, and
causes in order to address targeted research questions (Kozma, 2003).

The key methodological decisions in case study design are the definition of a
case (i.e., specifying the case boundary), case selection method, the kinds of data
to be collected and how, the nature, structure and content of the case report, quality
assurance, and data analysis. All of these decisions have to be made in relation to
the central research questions to be addressed.

Having aclearly identifiable boundary for the object of study isarguably thesingle
most definitive characteristic of case study research (Merriam, 1998). Such boundaries
often have a commonsense obviousness (Adelman, Jenkins, & Kemmis, 1983). Miles
and Huberman (1994) suggest that a case can be represented graphically as a circle
with aheart in the center, with the circle defining the edge of the case (i.e., that which
will not be studied) and the heart representing the focus of the study.

Case “Boundaries’ in SITES-M2

The focus of the SITES-M2 study was pedagogical practice, which includes the
organized or patterned set of activities or interactions used by teacher(s) and
students to support and promote learning. Hence, it was the classroom and its asso-
ciated context that defined each case. Here, “classroom” was interpreted loosely as
a group of students learning together, organized as part of the school curriculum.
Class activities may go beyond the physical classroom, for example, to situations
involving interactions with individuals and groups outside school.

While the key focus of the SITES-M2 cases was pedagogical practice, a
complete case study included studying the contextual factors at the school level.
The concept used in the definition of a case was that of “zooming out”: in order to
really understand the conditions for emergence, sustainability, and transferability
for pedagogical practices, one needs to find out about important aspects of the
school context — the goals and vision of the school and the ICT implementation
history and strategy, including infrastructure, funding, staffing provisions, staff
development and other related initiatives in the school.

Case Sdlection

The researchers involved in SITES-M2 were concerned with studying innovations
that represented the aspirations of each participating country and not just what
happensin atypical classroom that was using technology. Case selection therefore
required identification of the kinds of ICT-enabled practices that each country
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valued and wanted to showcase nationally and internationally. Because of the
number of educational systems (28) participating in the study, the study design had
to meet the dual requirements of providing a standardized methodology necessary
for an international comparative study and of accommodating national contexts,
goals, values, and national policy needs. To achievethis, the designersof SITES-M2
devised a common set of study procedures, instruments, and guidelines, the key
elements of which were these:

» Establishment of an expert panel by the national research coordinator (NRC) of
each system. The panel’s task was to review and select the cases for study
according to a set of common international criteria. The panel membership
covered arange of backgrounds. It included professors or researchers at univer-
sities or research ingtitutes who were expertsin the use of educational technology,
officials from education ministries with an excellent overview of the current
status of and trends in educational provision, and practitioners from schools
(principals and other administrators, computer coordinators, and teachers). This
diversity ensured that the selected cases represented the aspiration of a wide
range of educational stakeholders familiar with innovative pedagogical practices
related to ICT.

» Adherence to a common set of international criteria. All selected cases had to
demonstrate evidence of (1) technology playing a substantial role, (2) significant
changesin theroles of teachers and students, the goals of the curriculum, assess-
ment practices, and/or the educational materials or infrastructure, (3) measurable
positive student outcomes, and (4) sustainability and transferability.

» Opportunity for each educationa system to determine (define), albeit within a
common frame of reference, what constituted an innovative pedagogical prac-
tice. One aspect of the common frame of reference was that the practice should
prepare students for lifelong learning in the information society. This flexibility
for each system to define its own criteria for innovation made it possible to
accommodate the circumstances and cultural differences in each country.

In total, 174 cases were selected by the 28 participating systems.

Data Collection

The multiple types of qualitative data collected from multiple respondents on
pedagogical practices at the classroom level and on contextual details at the school
level alowed triangulation of the features or characteristics identified from the
various sources. The following were the main types of data collected for each of the
case studies:

e Interviews with administrators, technology coordinators and innovation
teachers
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» Focus group discussions with students, teachers not directly involved in the
innovation, and, where relevant, parents, community members and other people
involved with the innovation

» Classroom observations describing teacher and student behaviors, physical and
technological settings, resource alocations, and the like

» Documents or archival or historicd data, such as school plans, policy documents,
curriculum guiddines, project proposals, assessment instruments, lesson plans, curri-
culum resources/ingtructional materias, and students' products (e.g., assignments)

Case Report For mat

In case study research, much of the analysis takes place during writing of the case
report (Miles & Huberman, 1994). In SITES-M2, the case reports formed the sole
basis for the international cross-case analyses, as it was not possible, for reasons of
language and resources, to refer back to the original data. Each case report was
submitted in two formats — narrative and data matrix. The narrative format is the
most common in case study research, and usually comprises a combination of
description and analyses. In the SITES-M2 design, the main emphasis of the narra-
tive report was on description. The data matrix component of the report involved a
“dot-filling” approach, which meant that the report comprised short answers to a
series of structured questions organised around the conceptual framework and
presenting evidence of classroom practice.

All NRCsreceived a set of case report guidelines, and the recommendation that
the report writing should be a two-step process. The data matrix was to be used
during the first step, which involved reducing and organising the various data
sources collected. The second step involved converting the matrix to a case
narrative. This process necessitated following a standardised, highly structured
format, comprising sections on curricular goals, teachers' and students’ practices
and outcomes, context, sustainability, and transferability (Kozma, 2003). All of the
174 case reports can be found at the SITES-M2 website, http://sitesm2.org/
sitesm2_search/.

Selection of Cases for the Ecological Study

Theinternational nature of the SITES-M2 case studies, and the fact that these were
selected by national panels comprising individuals of diverse backgrounds rather
than according to a particular pedagogical paradigm, gave the cases the diversity
and the emergent nature that made them particul arly suitable for usein an ecological
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Table2.1 Number of cases from each educational system included
in the 83 cases analyzed in this study

Country/region Abbreviation Cases analyzed
Australia AU 4
Canada CA 1
Chile CL 5
China Hong Kong CN 9
Czech Republic Ccz 1
Denmark DK 3
England UK 2
Germany DE 6
Finland FI 5
France FR 1
Israel IL 2
Italy IT 1
Korea KR 1
Latvia LT 2
Netherlands NL 6
Norway NO 6
Philippines PH 5
Portugal PT 2
Singapore SG 4
Slovak Republic SK 3
Spain (Catalonia) ES 4
Thailand TH 4
Taiwan TW 2
USA us 2
South Africa SA 2
Total 83

study of innovations. However, when we began analyzing the case reports, we
found that the level of detail in their description of pedagogical practice differed
widely across cases. While all the case reports were sufficiently detailed to meet the
analysis requirements of SITES-M2, some did not have the amount of detail in their
classroom-level descriptions that would allow us to reliably conduct the coding
necessary for our ecological study. In the end, we were able to code only 83 of the
cases on all aspects required for our study. These 83 cases came from 25 of the 28
educational systems participating in SITES-M2 (see Table 2.1).

Analysis Design for Revealing Features of Technology-Supported
Pedagogical I nnovations and Their Relationship with Other
Elementsin the Classroom Ecology

Because the purpose of our study centered on analyzing and understanding
technology-supported innovations from an ecological perspective, we needed to
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understand the environmental niche associated with the different case studies. In
particular, we needed to “test” the assumption that the innovations were emerging
in response to the changing needs of society in the twenty-first century. If that was
the case, we then needed to understand the environmental niche associated with the
innovati ons because the sustainability of thoseinnovations depended on the“ success”
of that “habitat” niche in gaining dominance over the niche associated with
traditional practices.

We use the term “ecology” as the study of networked relationships among
individuals and communities and of the hierarchies, connections, and interrel ation-
ships among al components within an environment. Ecology, therefore, is the
conceptual framework we use here for understanding and researching human,
social, economic, and contextual issues, interactions, and interrelationships. The
educational ecology includes all of the above components. These components, in
turn, al need to be considered when researching the potential sustainability and
transferability of innovative uses of technology in pedagogical practices.

In order to make the different analysis methods more understandable, we will
begin with an ecological metaphor. We take the butterfly as an analogy for the
species of pedagogical practices. Caterpillars, as the young phase of the butterfly,
feed on the leaves of plants. As the caterpillars mature and metamorphose into the
fully-grown butterfly, they help plants to propagate by pollinating their flowers.
Should climate change bring about changesin temperature and amount of precipita-
tion, these changed conditions might favor some species of plants to prosper more
than others, or even the growth of plant varieties not previously seen in the area.

However, other aspects of the local conditions may not be sufficient for the new
plant varieties to survive and compete successfully with the existing dominant
varieties over the long term. The propagation of the new plant varieties would
depend on their flowers being pollinated by the butterfly population living in that
ecology. The predominant species of butterflies that have traditionally lived in the
local ecology may not be able to pollinate the flowers of this “improved” plant
species (improved in the sense of being more suited to the new climatic and environ-
mental conditions) because its flowering season is earlier than the breeding season
of the commonly found species of butterfliesin the area. There may be some rather
rare species of butterfliesin that locality that breed earlier, but these will need to find
plants that start growing new leaves earlier after the winter in order to provide
sufficient food for the caterpillars. In essence, the mutual interdependence between
the plants and the butterflies means that both need to co-evolve to ensure the long-
term survival of the plant species under the changed environmental conditions. The
interdependence includes not only the leaves and flowers but also whether the seeds
of the new variety can germinate more easily under the new conditions.

If aform of pedagogical practice is a butterfly variety, then what constitutes
the interdependent niches of its corresponding educational/social ecology? We
propose that the role of the teacher is similar to the leaves that feed (or support)
the pedagogical practice. The students' role is like the flower, which, through
engaging in the activities of the pedagogical practice, will be “pollinated” and
develop knowledge, skills, and capacities as learning outcomes, just as pollinated
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flowers will lead to seed-bearing fruits. The learning outcomes (seeds) need to be
able to germinate to ensure the continued devel opment of the society (the equivalent
of the wellbeing of the plant species). Certain nutrients in the soil may be impor-
tant for plant growth, just as the availability of certain technology infrastructure
may be important for the development of particular skills.

Another important ecological concept we draw on in our study isthat of “carrying
capacity.” Predation? or feeding is a key ecological dependence. While the number
of plants and animals that can be found in any given habitat may fluctuate, there is
alimit on the average number of species that can be supported because the amount
of food produced is bounded by the photosynthesis process (the process that converts
carbon-dioxide and water into glucose and oxygen). The mean number of a species
that can be supported by agiven habitat isreferred to asits carrying capacity for that
species; capacity is limited by factors such as food availability, weather, space,
competition, predation, diseases, and accumulation of toxic wastes.

While the carrying capacity is aways a positive number, the actual number of
species “carried” varies due to random fluctuations. When the magnitude of the
random fluctuation is larger or comparable to the carrying capacity for a species, the
species becomes “endangered,” as there is a possibility that the species will become
extinct during the random fluctuation process. Urbanization is often a cause of extinc-
tion for some species because it bresks up a habitat into a number of small, isolated
habitats. The carrying capacity of each isolated habitat may become lower than the
magnitude of natura fluctuations. Hence, one conservation strategy is to build
“ecological corridors’ that allow animal speciesto move between habitats, effectively
increasing the carrying capacity through reconnection of the isolated ecologies.

In our study of pedagogical innovations, one dimension we examine is the
“connectedness’ of the case study classroom — the extent to which the teachers and
students in the case study interact with peers, experts, and/or community members
during the teaching and learning process. In an earlier analysis of the SITES-M2
case studies, Law, Kankaanranta, and Chow (2005) found that the case studies from
Finland had much higher levels of sustainability and transferability than did the case
studies collected in Hong Kong. The reason wasthat al of the former case studies had,
from the initiation stage, built-in connectedness, such that all of the case studies
involved the collaboration of many partners and multiple classrooms.

What al of this meant with respect to our ecological study of pedagogical
innovations was that we needed to study the interdependent environmental niches
associated with the newly emerging practices, which is why we devote Chaps. 3-5
to analyses of the innovations at the classroom level (i.e., as classroom ecologies).
We begin Chap. 3 by comparing the types and degree of innovativeness evident
across the case studies. This comparison required us to determine how different the
niches of these innovations were from those associated with traditional pedagogical
practices. We identified six dimensions for comparison: the role of the teacher, the

2Predation is a term used in ecology to describe “a biological interaction where a predator (an
organism that is hunting) feeds on its prey (the organism that is attacked).” The act of predation is
aways not to the benefit of the prey (Wkipedia).
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role of the student, the kinds of learning outcome observed, the curriculum goals,
the ICT used, and the connectedness of the classrooms with the outside world.
While habitats can differ from one another on any of the ecological dimensions®
involved at any given point in time, we can categorize them into anumber of typical
profiles, such as equatorial rainforest, marshland, temperate savannah, and so on.
Each habitat thus hasits own profile of plants and butterflies, “acting” in combina-
tion with the other ecological dimensions of these habitats. In the second part of
Chap. 3, we aso describe a few typical classroom ecologies as frequently found
profiles of the innovation dimensions in the case studies analyzed.

In Chap. 4, we examine two key interdependent species associated with peda-
gogica practices—teachers' roles and students' roles. While we analyze, in Chap. 3,
the extent to which the characteristics of these two sets of roles align with or differ
from the characteristics associated with traditional pedagogical practices, we take,
in Chap. 4, amore holistic approach. Again using the butterfly ecology as an anal-
ogy, we endeavor in this chapter to describe the major observable forms of |eaves
and flowersin the newly emerging varieties of plants, and to examine the co-occur-
rence of these varieties in the case studies. The analytical method that we used at
this point was an application of K-means cluster analysis (Milligan, 1980, 1981,
Morey, Blashfield, & Skinner, 1983) on the coding of role-related teacher behavior
and role-related student behavior we did on the case reports. From there, we were
able to identify the major patterns of role-related teacher activity and role-related
student activity reported in the case studies.

Thefocusin Chap. 5 is on holistic descriptions of the innovations as they would
appear to someone observing them as classroom interactions and activities. Using
the butterfly analogy, we describe what these varieties of butterfly look like — the
wing patterns and color, size, shape, and so on. These descriptions are very helpful
because they allow us to recognize the emergence of new varieties of butterfly.
Moving the analogy over to the classroom, we identify, in this chapter, patterns of
observed classroom activities, which we refer to as types of pedagogical practice.
Teacher education programs tend to refer to types of pedagogical practice as
“teaching methods.” One example of a pedagogical practice gaining popularity in
many parts of the world is project work. The kinds of pedagogical practice found
within the 83 case studies analyzed inform much of the fifth chapter.

Analysis Design for Revealing the I nteractions Between Features
of School Ecologies and the Classroom Ecologies that Foster
the Different Varieties of Pedagogical I nnovations

Classrooms are embedded inside schools. We thus extend the ecological study of
innovations to examine the contextual conditions at the school level. Chapters 6-8
report our analyses of the innovations at a higher level of ecologica scale — the

SEnvironmental conditions constituting the ecological niches of the species.
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school (i.e., school ecologies). A school is an institution designed for students to
learn under the guidance of teachers. To extend the metaphor of classroom
ecologies, we take the garden as an analogy for aschool. A garden isapiece of land
with different kinds of plants under the care of a gardener. But agarden is more than
a collection of plants; we also find, for example, butterflies, earthworms, and the
like. The presence of some of these may have been planned or accounted for; the
presence of others may not have been considered.

What can be grown also depends on the natural conditions, such as the specific
location, thelocal climate, and soil conditions, although, with appropriate gardening
practice, these conditions can be changed to various extents over time. There are
different kinds of gardens. Some are like parks, with different trees, flowers, grass,
and ponds that people can visit and walk around. Some produce fruits and
vegetables. Others are just for ornamental purposes. Gardening is the activity of
managing and maintaining a garden, and can be done by an amateur or a profes-
sional gardener. Gardens located close to one another share similar climatic and
other environmental characteristics, although there can till belargelocal variations.
Gardeners may work inisolation, but also share experience or even collaborate with
others to achieve their gardening goals.

Many established gardens adopt an eco-friendly approach to gardening, which
takes account of the interactions among various environmental conditions in order
to bring the garden to a state where it remains sustainable with the minimal amount
of intervention in the longer term. Soil and water are among the most important
conditions in gardening. Fertilizers, either organic or inorganic, added to the soil
provide additional nutrients to support plant growth. Weater is also necessary for
plantsto stay alive and to grow. However, the quantity and type of fertilizer matters
for viability, and many gardening problems arise from incorrect watering.

Other conditions, such as wind, temperature, sun and shade, can aso be manipu-
lated to create a microclimate suitable for certain kinds of plants in specific parts of
the garden. For example, pruning can be used to improve light level s around the bases
of the plant; greenhouses are useful in cool climates because they allow sunlight to
enter and prevent heat from escaping; leafy ground cover under certain plants, such
as clematis, keeps roots cool and moist; and wind-breaks from hedges or other infra-
structure can be created or modified to provide shelter from strong winds.

Different plants attract different species of bees and butterflies. Some plants may
attract birds and other creaturesto prey on pests and are thus beneficial. Birds can,
in turn, be encouraged to visit if there are plants offering perches, shelter, and food
(fruits and berries). Most gardeners know that it is important to plan and choose
plantsthat have additional propertiesand functions beyond simply being ornamental
or afood supply. Strategic use of different plants in combination with one another
in order to repel harmful insects, attract birds and other creatures, and support
desired insect populations such as bees and butterflies is the major role of a
gardener, in addition to giving each plant the right type of soil, fertilizer, shelter,
aspect, and treatment.

If agarden isa school, then what congtitutes the interdependent factors of the cor-
responding school ecology? Gardens are situated in different geography and soil
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conditions, making them more suitable for certain plants than others. Likewise,
schools have different histories, demographic backgrounds, and culture. We take school
background as the soil, which cannot achieve high productivity without cultivation.
Schooal infrastructure, such as digital-resources and ICT infrastructure, are like fertil-
izers, hedges, and greenhouses, which can be applied to modify thelocal microclimate.
Government and community support is like the irrigation system that supplies water
so that plants grow and thrive. Some plants may need more of certain fertilizers,
or more water, or less sun. Gardeners (and their teams) must plan and provide water,
needed nutrients, and other environmental conditions to make the plants and animals
in the garden flourish as a holistic whole. Thus, we take the school principal and
his or her leadership team as the gardener who cultivates, manages, and |ooks after the
wellbeing and development of the garden. In Chaps. 6-8, we use the lens of gardens
and gardening to “view” (report on) studies of school-level factors associated with the
technol ogy-supported pedagogical innovations.

We begin Chap. 6 with areview of literature on innovation implementation and
educational change. Drawing on this review, we propose five themes to frame
analysis of school contextual conditions, namely, school background, school
strategies, principal leadership, school ICT infrastructure, and government and
community support. These themes represent the types of environmental conditions
in schoolsthat are contextually related and which strongly influence the pedagogical
practices present in the school.

The 83 case reports that we analyze in Chaps. 3-5 came from 82 different schools.
In these chapters, we analyze the sections on school conditionsin order to understand
the features of innovation schools. In Chap. 6, we report on the thematic coding and
grounded approach (Miles & Huberman, 1994) that we used to analyze the 82 schools
described in the case reports. This analysis led to the generation of 64 contextua
categories characterizing the innovation schools. We also used one-way ANOVA
(analysis of variance) to explore the interactions between school-level factors and
classroom practices. The descriptions of various school-level categories arising out of
these analyses provide us not only with an understanding of the contextual conditions
but also with a possible conceptualization that allows us to unpack the ecological
features of innovation schools as well as the complexity of school ecologies and their
connections to the innovations in the classroom ecologies.

Chapter 7 examines the opportunities for organizational learning provided by
different types of innovations. The innovations collected in the SITES-M2 study,
athough differing in their levels of innovativeness, are emerging practices that
reflect the changing ecological conditions in their local education contexts. These
innovations were, by virtue of their being identified as such, rare practices within
their own educational systems, and often uncommon even within the schools in
which they took place. While these innovations are in the minority, they do influ-
ence the education ecology within their schools and beyond through the many
interactions between the classroom ecol ogi es associated with these innovations and
the broader ecological environment.

The schools hosting these innovations did not have the option of standing still:
they either had to move “forward” by developing environmental conditions more
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suited to the innovations, or they had to go “backwards’ by restricting or preventing
environmental changes, such that the innovations became non-sustainable. Bringing
about change in school ecological conditions, such as assessment methods, teacher
appraisal, and curriculum goals, requires changing the beliefs and practices of the
people involved, which can only be effectively achieved through organizational
learning of the schools concerned. How was organizational learning taking place in
the innovation schools? Were the differences in the organizational learning taking
place in the innovation schools associated with different innovation profiles? We
attempt, in Chap. 7, to provide answers to these questions. We provide, through our
in-depth study of four SITES-M2 case studies, portraits of the four school ecologies
associated with the four profiles of teacher-role and student-role combinations. We
also explore the contextual differences associated with those innovations relating
to aspects of organizational learning.

It is generally recognized that scaling up innovations is even more difficult than
developing the first working prototype. It was evident from the SITES-M2 cases
that many promising reform prototypes failed during efforts to transfer or to main-
tain these prototypes over extended periods of time in a manner that continued to
create productive changes while retaining the initial values of the reform. A major
challenge in education is thus how to sustain and scale up innovations. In Chap. 8,
we consider the process of emergence and development of the SITES-M2 innova
tions collected in Hong Kong and Finland, which differed greatly in terms of their
reported sustainability and scalability. We examine and compare these two sets of
innovations in an effort to identify crucial factors that may account for such
difference.

Given that the education sector worldwide is facing major challenges and rising
expectations for schools and schooling in an environment characterized by rapid
and constant change, we explore, in the final section of this book, holistic ways of
using the SITES-M2 case studies to nurture and scale up change in the educational
ecology. In Chaps. 9 and 10, we consider how the case studies can be used to help
education gardeners develop their understandings of complex systems and the
interrel ationships of various parts within the changing environment. Our particular
aimisto stimulate thought among these gardeners on what could thrivein their own
gardens. We adopt Yin's (2009) emphasis on the value of comparing rich datasets
from multiple case studies organized in similar ways. The SITES M-2 database of
cases’ hosted by the Centre for Information Technology in Education of the
University of Hong Kong (CITE) contains case summaries and coding information
for each of the caseslisted. This material is designed to facilitate exchange of ideas
and exploration of possible pathways for sustaining and scaling up ongoing change
among education gardeners.

Our focusin Chap. 9 is on how the case studies can act as a catalyst to advance
and change educational practices. The methodology of using the case studies is
not one of “farming” or trying to replicate innovations, but one of observation,

4The URL for this database is http://sitesdatabase.cite.hku.hk/online/index.asp.
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interpretation, and analysis. It is furthermore, where appropriate, one of adapting
(through an evolving, developmental process) the ideas taken from the case studies
so that they suit varied environments. In Chap. 10, leaders as head gardeners are
recognized as key players in effecting change in the educationa environment, at
classroom, school, system, and cross-system levels. In addition, multilevel
perspectives on leadership are viewed as an essential component of successful
innovation adoption that is both scalable and transferable (Spillane, 2006; Yuen,
Fox, & Law, 2004). Leadership is aso seen asthe key role in establishing networks
among practitioners (Hargreaves, 2003). This chapter also outlines examples of
trial networkswithin and across schools and systems to sustain the agenda of ongoing
transformation.

To summarize, we use, in this book, a range of quantitative and qualitative
methods to systematically study and compare the SITES-M2 case studies at
classroom, school, and system levels. Our aim, in this regard, is to identify the
characteristics of the emergent varieties of innovative pedagogical practices and
how these relate to the vision for education to equip students with twenty-first
century skills. We aso consider how these practices intersect with the roles of
teachers and students and what conditions are needed for their emergence, sustain-
ability, and scalability. We pilot a multilevel network model, constructed on the
basis of our findings from the SITES-M2 case studies and designed to foster,
sustain, and scale | CT-supported pedagogical innovations.






Chapter 3
Examining I nnovativeness
at the Classroom L evel

This is the first of three chapters that analyze and describe, from an ecological
perspective, ICT-using pedagogica innovations at the classroom level. Using the
metaphorical analogy for pedagogical practice as a species, we position pedagogical
innovations as new varieties of speciesthat have emerged through a process of “ muta-
tion.” The extent of innovativeness of a pedagogical practice can be compared to the
extent to which amutated speciesis different from the prevalent, established species.
There are different ways of comparing different varieties of the same species. The
comparison can be made on the basis of observable, physical characteristics or on the
basis of the ecological niches that different species occupy. For example, to return to
our butterfly example from Chap. 2, we can recognize different varieties of butterfly
by their physical appearance, such as size, wing patterns, and color. We can aso dif-
ferentiate them according to their genetic composition. From an ecological perspec-
tive, the most important differences are those denoted by the niche the variety
occupies within the wider environment.

In ecology, niche describes the key environmental dependencies of a species— how
it relates to other elements in its ecosystem, and specifically what the organisms of the
species feed on and their foraging methods. Different niches hence represent different
interactions of a species with other elements in its ecologica ervironment. If the
ecologica niche of a new variety was very different from the niches of the existing
species, the surviva of the new variety would be challenged and it could face possible
extinction. In short, mutated varieties often do not survive. However, if changesin the
environmental conditions take place and become favorable to the niches of the new
species, the new specieswould thrive, and the survival of the pre-existing species might
be threatened. Hence, ecological niches important for the survival of the new species
are those dependencies that differ between the new species and the pre-existing ones.

Most of the published research on pedagogical innovations focuses on descrip-
tions of the innovations. Comparisons of pedagogy are rare, as these demand
“kinds and levels of expertise over and above knowledge of the countries
compared, their cultures, systems and policies’ (Alexander, 2000, p. 510). The
dimensions and methods used in comparing pedagogy depend on the purpose of

N. Law et a., Educational Innovations Beyond Technology: Nurturing Leadership 29
and Establishing Learning Organizations, DOI 10.1007/978-0-387-71148-5 3,
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the comparison. In his “five cultures’ study, Alexander compared pedagogical
practices in terms of the following:

e Lesson structure and form.

» Classroom organisation, tasks, and activities.

» Differentiation and assessment of students.

* Routines, rules, and rituals.

e The organisation of interactions, including whole class, group or individual,
interaction mode, and direct instruction, discussion, and monitoring.

» Timing and pacing.

* Thelearning discourse, which reveals how learning is scaffolded as well as the
nature of power and control in the classroom.

Alexander did this in order to reveal the pedagogica diversity and commonality
across different country contexts — history, policy, legislation, governance, control,
curriculum, assessment, and inspection. As a comparison to Alexander’s work, the
Third International Mathematics and Science Study (TIMSS) video study of
mathematics teaching (Hiebert et al., 2003; Stigler & Hiebert, 1999; Stigler,
Gonzales, Kawanaka, Knoll, & Serrano, 1999) used, in order to arrive at normative
descriptions of pedagogical practice at anational level, a“survey” model of collecting
and analyzing classroom interactions. This yielded a very fine-grained analysis of
the content and organization of the lessons and instructional practices

Methodologies that aim to provide descriptive comparisons, whether they use
case studies or survey methods such as the two examples described above, aim to
capture the characteristic features of the predominant — and hence relatively stable —
characteristics of the pedagogical approaches adopted by teachers in each of the
countries studied. The aim of the present study, however, is to capture the salient,
emerging characteristics of pedagogical practices that are most likely to foster learn-
ers development of twenty-first-century skills. While pedagogica implementations
can be described and compared in terms of lesson structure and form, classroom
organization, tasks, and activities, and the kinds of learning discourse taking place,
these tend to focus on the surface features of pedagogical activities and do not cap-
ture the essence of the changes or emergence in the context of the educational
changes desired.

Our aim here is to examine, from the ecological niches perspective, how the
SITES-M2 innovations differ from prevalent pedagogical practices. Hence we are
interested in the characteristics of theinnovationsthat represent key dependencies
within the classroom-level learning context and that differ from the characteristics
of traditional practices. We label these key ecological niche characteristics as dimen-
sions of innovation, because these are the key changes that matter for the sustain-
ability (survival) of these innovations. And because the pedagogical change we
wish to captureis onethat connectswith and reflects curriculum innovation directed
at preparing learners for the twenty first century, we find the curriculum frame-
work generally adopted in IEA studies (e.g., Robitaille & Garden, 1996) to be an
appropriate basis for identifying the dimensions for comparing pedagogical
innovations.
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This curriculum framework contains three key concepts: the intended, the
implemented, and the achieved curriculum. The intended curriculum is the learn-
ing goals or objectives to be achieved. The implemented curriculum refers to the
educational processes happening at the school and classroom levels. These
processes include student practices, teacher practices, and the ways different
types of ICT tools are used in the learning and teaching process. The achieved
curriculum is what students actually learn. Using the |EA curriculum framework
as our reference, we identified six dimensions for comparing the extent of peda-
gogical innovativeness—dimensions that align with the ecological framework
we have adopted. We describe these dimensions in the following sections, and illus-
trate these with SITES-M 2 case examples. We end the chapter with a description
of the key ecological niche profiles of the analyzed innovations, each of which
demonstrates the key typologies of the classroom contextual settings from which
the analyzed innovations emerged.

Dimensions of Pedagogical Innovation

Aswe pointed out in Chap. 2, each case study in SITES-M2 is centered at the class-
room level around a pedagogical unit. The unit isthe totality of all organized learning
and teaching activities established to address a specific set of content and/or other
learning goals, and it cannot be further reduced into smaller units during the planning
process. A pedagogical unit is not defined according to the length of instructional (or
organized learning) time. It can be just one lesson designed to address a specific topic
in the curriculum, or it may take place over a period of months in the context of an
inquiry project requiring students to move from exploring and defining their inquiry
problem to data collection, data analysis, and reporting.

Of the six dimensions that we identified for comparing pedagogical innovations,
the first concerns the specific intended learning objectives of the pedagogical unit.
The particular consideration here is the extent to which the specific curriculum
goals align with the traditional content and skills focus or with the twenty-first-
century skillsfocus described in Chap. 1. The next four dimensions (Dimensions 2 to 5)
relate to the teaching and learning process. The two most important of these
(Dimensions 2 and 3) are the respective roles that teachers and learners play in
relation to decisions on what to learn and how to achieve the learning goals. The
characteristics of these roles are identified in the literature (e.g., Voogt & Odenthal,
1998) as the crucial features differentiating emerging pedagogy from traditional
pedagogy. Dimension 4 relatesto the level of sophistication of the technology used.
This dimension is included because ICT has an important role in the learning and/
or teaching process of the selected cases.

Classroom connectedness (Dimension 5) refers to the extent to which outsiders,
such as students and teachers from other schools, or people from the community
(experts, parents, alumni), are involved in the teaching and learning process.
The sixth dimension of comparison is the multiplicity (or otherwise) of learning
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outcomes revealed through the learning process. This last dimension is not about
the level of achievement gained by the students. In fact, the SITES-M2 study did
not collect systematic data on students' learning outcomes. The point of interest is
the extent to which different kinds of learning outcomes (or inadequacies), such as
communication skills, collaboration skills, information literacy, and the like, can be
revealed through observing the students' learning process.

Innovations that bring change to these six dimensions (change in the sense of a
move away from traditional practice) create tension within classrooms and schools.
These tensions arise out of the differencesin organizationa routines, values, estab-
lished social relationships, and other aspects of the educational ecology.

Developing a Scale of Innovativeness

In their consideration of future teaching and learning practices, Plomp, ten
Brummelhuis, and Rapmund (1996) discuss the concept of emergent pedagogical
practices arising out of the implementation of ICT in classroom programs. They
also consider issues related to the management of change associated with integrating
ICT into teaching and learning. During their discussion of these matters, the authors
introduce two important concepts, which they term “care for the old” and “ courage
for the new.” Their basic idea is that those who implement ICT in educational
settings must be fully aware that the process is not just about the adoption of new
technologies. The process also produces new learning outcomes and new modes of
learning. We kept the notions of care for the old and courage for the new in mind
when devel oping a scale of innovativeness to reflect the magnitude of change aong
each of the six dimensions of innovation identified above.

Plomp et al. (1996) also suggest that schools and schooling cannot be changed
overnight; the process of innovation has to be agradual one. Thus, people involved
in the early stages of the implementation process anticipated that ICT would most
likely be used to deliver traditional classroom practices directed at achievement of
long-extant goals. The authors argue that this kind of implementation should be
supported so that the stakeholders involved can ease into the change, and this is
where they bring in their notion of care for the old. However, those practices
designed to bring about new learning goals and new modes of learning are the
practices likely to exhibit innovative features and lead to new learning outcomes.
Educational institutions wanting to implement new practices such as these need to
have courage and determination to persevere, as these practices are the ones that
will define and shape the future of schooling. They need courage for the new.

Table 3.1 presents features for each of the six dimensions along a continuum of
innovativeness, fromthemost “ traditional” through“ emergent” to* mostinnovative.”
In defining the levels, we took the traditional classroom to be one where the peda-
gogical practice is traditional across al six dimensions. This classroom typically
focuses on pre-defined activities and learning outcomes. It is teacher-centered —
students follow instructions and learn from the teacher. It does not use ICT, it is
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isolated from the outside world, and assessment focuses entirely on cognitive learning
outcomes.

The classroom that we consider most innovative across all six dimensionsis one
with the following attributes:

 Targets the development of collaborative inquiry abilities through the provision
of authentic learning contexts.

» Hassdlf-directed students, who take responsibility for defining their own learning
goals and pathwaysin collaborative inquiry, while the teacher guides the explor-
atory process.

» Facilitates team building and reflection.

* Mediates communication between and among students and various outside parties,
such as experts and co-learners.

» Allows both teacher and students to use appropriate technology to support their
teaching and learning activities as well astheir communications with the outside
world.

» Bases assessment primarily on authentic evidence generated during the learning
process, such that the assessment reflects not only the cognitive outcomes but
also the targeted process outcomes.

Emergent classrooms are those with practices mid-way between the most tradi-
tional and the most innovative. The characteristics of emergent classrooms, such as
targeting deep understanding and catering for individual differences, are features
considered good educational practice long before the advent of the contemporary
focus on preparing students for the knowledge society.

In the remainder of this chapter, we provide case examples to illustrate peda-
gogical practices associated with the different levels of innovativeness on the six
innovation dimensions.

Dimension 1: Learning Objectives

This dimension is concerned with the learning goals or objectives that a specific
pedagogical practice targets. The full spectrum of innovativeness on this dimension
evident in the SITES-M2 case reports ranged from well-defined knowledge acquisi-
tion goals to the development of twenty-first-century skills, such as inquiry, col-
laboration, and communication. Table 3.1 (above) provides descriptions of learning
objectives that demonstrate the five levels of innovativeness, namely “traditional,”
“some new elements,” “emergent,” “innovative,” and “most innovative.”

Some cases had goals that were entirely traditional. Their underlying aims were
to help students learn specified concepts, solve well-defined problems, and develop
stronger motivation to learn. One example of this is the case PH011, involving a
Secondary 1 (first year of secondary school) science and technology class. The key
learning goal was to master targeted science concepts in the curriculum.

1This example and the others given in relation to Dimension 1 are described in more detail
inFig. 3.1.
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Cases at the next level of innovativeness—those with some new elements —include
new learning objectives, such as information skills, empowering student learning
with ICT skills, and self-accessed learning. An example of thisis the case TWO003.
Here, ascience class at the lower secondary level used simulation toolsto visualize
biological concepts and developed the ICT-related skills needed to access, retrieve,
and present information.

Cases with emergent learning objectives go beyond the learning of specific
knowledge and skills to include goals such as developing critical thinking and
catering for individual differences. For example, in case DK004, pupils from a
primary school class were given the opportunity to work on different tasks in an
intensive reading program according to their individual needs and pace.

Cases with innovative learning objectives address twenty-first-century learning
goals, such as inquiry and communication skills. ZAQ0O1 is an example of such a
case. In thisexample, aclass of Grade 7 students worked on an open-ended school -
based project titled “ The Imminent Over-Popul ation of the World and the Influence
of HIV/AIDs on the Human Race.” In addition to information search and retrieval
skills, students developed problem-solving and inquiry skills as well as the ability
to communicate and learn from experts outside of the school.

At the most innovative end of the spectrum are practices such as described in
case CNOO08, in which students, provided with authentic learning contexts, had to
develop collaborative and organizational skills in order to accomplish complex
problem-solving tasks. Students had to consider authentic problem situations from
everyday life. One such problem required the students to answer this question:
“Why does pineapple juice soften beef? The students also had to formulate
hypotheses based on their reading of related scientific principles. They then had to
design and carry out specific investigations directed at addressing the problem.

Dimension 2;: Teachers Roles

The roles of the teacher are arguably the most important of the six classroom
dimensions, as it is the teacher who orchestrates the activities and interactions
within a classroom (Law, Yuen, & Chow, 2003). Teachers play multiple roles to
support student learning before, during, and after the designed learning activities.
Theserolestypically includeinstructional, facilitative, pastoral, administrative, and
liagison roles. The SITES-M2 case reports revealed a wide variety of teacher roles,
ranging from the traditional instructor to the most innovative. Highly innovative
teachers act as coaches and co-learners in situations where students work as
members of a learning community. Table 3.1 (above) provides descriptions of
teacher roles across the five levels of innovativeness.

At thetraditional end, teachers play the roles of presenting and explaining infor-
mation, setting instructional tasks, and monitoring and assessing student learning.
All of these roles can be enhanced through the use of the computer, as in case
TWO006 (see Fig. 3.2, which provides brief case summaries of the illustrative
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examples on different levels of innovativenessin teacher’sroles given in this section).
The teacher’s role can also take on some new elements, as in case US020, in which
teachers design online course materials, make presentations, and assign individual
tasks to students through an asynchronous online platform within the context of a
consortium of high schools from different states in the United States.

At the emergent level, teachers engage in more complex collaborations in peda-
gogical experimentation. An exampleiscase SG003, which wasaninter-disciplinary
project in mathematics, science, and English, involving six Grade 8 classes in a
neighborhood school that used a suite of web-based communication tools to facili-
tate the planning and conduct of learning activities. The teachers at this school
engaged in many instances of co-teaching, presenting information, and monitoring
task progression.

More innovative teacher roles include supporting and modeling the inquiry
process and liaising with parties outside school, asin case UKQ05. In this example,
the teachers liaised with identified volunteers from Business in the Community
(BITC), a national organization that encourages businesses to become involved in
the activities of the local community. The volunteers acted, via email, as mentors
for 25 Grade 5 students in a small industrial town. The aim of this innovation was
to boost the students’ social skills, self-esteem, motivation, and attainment levels,
and to improve their ICT and writing skills.

The most innovative teacher roles evident among all the case studies collected
included those focused on providing support for team building and the collaborative
process and on mediating communications between students and experts. An
exampleis case DEQ14, in which six teachers from the same school collaborated to
support aclass of Grade 12 studentsin a 10-month project that required the students
to analyze one big enterprise and asmaller local company, and to develop their own
business proposal. The teachers not only were facilitators of the learning process
but also co-learners with their students, as the subject matter involved was also new
to them.

Dimension 3:; Students' Roles

This dimension encapsulates the roles played by students in various learning
activities as well as in interactions with one another and with other people outside
of the schoal involved in someway in the learning process. The students' roles differed
widely across the SITES-M2 case studies. The roles ranged from students simply
following instructions to taking on different levels of responsibility towards their
own learning goals and strategies. Table 3.1 (above) provides descriptions of
students’ roles across the five levels of innovativeness.

At thetraditional end of the spectrum, studentslearn by listening and following
instructions, such as in the case of ES006 (Fig. 3.3), in which a class of physics
students at the upper secondary level learned by listening to teachers' presenta-
tions and working on drill and practice exercises in the technology lab. Some new
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elements were evident in students' roles in case studies where students partici-
pated actively in data-gathering, data-processing, and/or information searching.
For example, the key roles of the Grade 8 students in NL013 involved searching
for information on Internet in order to answer questions and completing tasks
related to avirtual sailing race around the world, which was designed to improve
students' English proficiency.

At the emergent level, students play a more active role in the learning process.
They analyze information, draw conclusions, and present their own learning to
peers. An example is CNOO5, in which two classes of Grade 9 students worked in
groups for 4 months on physics topics related to everyday life. During thistime, the
students looked up information on an assigned topic from the Internet and other
sources, analyzed the collected materials, drew conclusions, and finally presented
their findings.

Students’ roles become more innovative when they include collaboration with
local/remote peer learners, inquiry-based activity, and providing technical support to
teachers. For example, in CL0O7, the upper secondary school students participating
in a ThinkQuest webpage development competition as part of their computer-based
English course worked on topics according to their own interests. They aso
regularly communicated through email with English-speaking participants from
other countries.

The most innovative students' roles involve students taking up wider responsi-
bilities, such as tutoring and evaluating peers and determining learning goals and
strategies — tasks traditionally carried out by teachers. For example, the 40 Grade
10 to 12 students in 1L0O06 took key responsibilities in al the operations of their
school radio station from program planning and decision-making through to infor-
mation collection and on to production, recording, and broadcasting. The students
also had to liaise and collaborate with other organizations, such as the community
police. In this instance, the students produced a program on youth issues.

Dimension 4: ICT Use

We defined innovativeness with respect to ICT use according to the levels of
technological sophistication of the ICT tools used in the practices. We use the term
“sophistication” as a means of identifying the extent to which tools specifically
designed to support teaching and learning extend beyond traditional modes of
instruction, and the extent to which these designs are based on sound pedagogical
principles grounded in educational research. A classroom with no ICT used falls
into the traditional category on this dimension, while the second level (some new
elements) includes the use of basic tools such as web browser and search engines
as well as tutorials/drill and practice-type instruction-oriented applications.
Because the focus of SITES-M2 was on technology-supported pedagogical
innovations, we were not surprised to find that none of the 83 SITES cases we
analyzed featured ICT use at these two lowest levels. Some examples of the ICT
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tools used at the emergent level included email, asynchronous and synchronous
communication tools, web/multimedia production tools, and ICT productivity tools
such as the Office suite.

ICT tools at the innovative level included the use of more advanced tools such
as network and collaboration tools, data-analysis software, and asynchronous and
synchronous tools for collaboration. An example of innovative use related to
WorkMates (F1001), an online platform specifically designed at the University of
Turku, Finland, to support collaboration among students. L ower secondary students
used this platform in their science projects to document and report on learning
progress, share information, view and comment on one another’s online notes, and
conduct online discussions.

ICT tools at the most innovative end of the spectrum are advanced tools
developed for specific pedagogical purposes, such as simulation/modeling soft-
ware, mindtools, and data-logging tools. For example, the students in CN0O8 used
data-loggers and graphing software to conduct scientific investigations. Table 3.1
(above) provides descriptions of ICT tools across the five levels of innovativeness.

Dimension 5: Connectedness

ICT opens up a whole new frontier in learning because it connects students and
teachers to people beyond the classroom walls. The connectedness dimension
describes the extent to which a practice reaches beyond the traditional model of the
isolated classroom. This dimension has two aspects. The first is the nature of the
external partiesinvolved, and the second relates to the roles played by the external
parties in the students’ learning processes. Table 3.1 (above) provides descriptions
of the different levels of innovativeness relating to these two aspects.

When we considered the case studies with respect to the nature of the external
partiesinvolved, it was evident that the most traditional classrooms were those with
no outside parties involved. Classrooms with some new elements were those that
involved collaborations of teachers in the same school and/or collaborations of stu-
dents within the same grade level in the same school.

At the emergent level, the practicesinvolved collaborations across different local
schools or across different grade levels in the same school. Connectedness at the
innovative level saw classrooms opened up to various community groups such as
parents, alumni, and members of private sectors. Classrooms that had established
international collaborations were those connected at the most innovative level.

The roles that external parties other than the classroom teachers play in influ-
encing the teaching and learning process are also important in determining the level
of connectedness of the innovations. In traditional practices, outsiders participate
as observers only. They have no direct involvement in classroom practices, as was
the case with the parents of the lower secondary studentsin THOO5 (Fig. 3.4). They
did not participate, even though they were well informed of the innovation.
Outsiders' roles take on some new elements when they provide peripheral support
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in areas such as course administration or technical help for the innovations. For
example, in PHOO6, the school ICT coordinator came into the classroom to provide
technical support to students engaged in producing digital products in the context
of alanguage course.

Outsiders play an emergent role when they take up more significant rolesin the
pedagogical process, such as assessing students and providing feedback or addi-
tional information to teachers or students. For example, the technical assistant in
NLO24 played an important supporting role by providing the necessary materials
and equipment to the upper secondary students who designed and conducted their
own scientific investigations. Outsiders play innovative roles if their involvement
contributes directly to the curriculum itself. An example of this related to the
project work undertaken in CNOOL. This project included a fund-raising activity
and a service day for the aged, work that the Grade 4 students involved conducted
in collaboration with a center for the elderly in the neighborhood. The center pro-
vided an authentic context and meaningful learning tasks for the students.

At the most innovative end, outsiders are invited into the core of the classroom
interactions, becoming involved as classroom instructors and monitoring students
task progression. We found one such example in FIO04. Here, the school engaged
ICT experts from outside the school to teach students the different kinds of technical
skills they needed to achieve the intended learning outcomes in a web course. The
teachers acted as facilitators, guiding and supporting the students as needed.

Dimension 6: Multiplicity of Learning Outcomes Exhibited

Although SITES-M2 did not collect systematic data on students learning
outcomes, the case reports describing students’ performance or the products that
students created provided illustrations of students' learning outcomes. The SITES
researchers found large variations across the case studiesin how students’ learning
outcomes (and learning difficulties) were assessed as well asin the kinds of learning
outcomes (e.g., cognitive, affective, metacognitive) observed.

Traditionally, only well-defined cognitive outcomes are measured through the
use of close-ended written tests. However, as more authentic and varied learning
tasks are employed, a more diverse range of outcomes (or inadequacies), such as
critical thinking, inquiry, collaboration, and communication skills are observed.
This dimension focuses on the multiplicity (i.e., diversity of means) of learning
outcomes evident (not necessarily through formal assessment) in the case study
descriptions of students’ learning processes and activities. Table 3.1 (above)
provides descriptions of the different levels of multiplicity of students' learning
outcomes across the five levels of innovativeness.

From our review of the case studies, it was evident that, at the most traditional
end, students’ learning outcomes were only revealed through written tests or close-
ended written tasks and examinations, as evidenced in SGO06 (see Fig. 3.6). Some
new elements in student learning-outcomes became apparent when we examined
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students' individual responses to open-ended tasks, such as in DE012, where
primary students were free to select writing tasks from arange of choices, such as
story writing or an account of the history of their hometown. At the emergent level,
we observed a more diverse range of learning outcomes. These encompassed
creative learning products produced by individual students or groups of students.
The Grades 4 to 6 students in CNOO3, for example, used drawing tools on portable
computers to create digital artworks.

Students involved in producing artifacts such as inquiry plans/methods/
instruments for problem-solving in authentic contexts provided evidence of
more innovative student learning outcomes. So, too, did, students using portfo-
lios and learning logs. Examples such as these illuminate the students’ learning
process instead of simply being a snapshot of student performance at the end of
alearning process. For instance, in case NOOO7, the project-learning processes
and the activities of the lower secondary students were logged by the platform
they were using (in this instance, it was WISE; refer http://wise.berkeley.edu/).
Using the learning log as her reference point, the teacher checked and provided
formative feedback to the students throughout the project.

At the most innovative end of the spectrum, innovations incorporating peer
evaluations and inquiry reports containing self-appraisal and self-reflection
provided opportunities for students to demonstrate their ability to critique others
work as well as to learn through self-reflection. We also considered authentic
products arising from the learning context, such as the radio station in case 1L006
(described earlier under students' roles), as belonging to the most innovative category
of multiplicity of learning outcomes exhibited (Fig. 3.5).

Case Study Comparisons of Innovativeness “ Profiles”

Scoring the 83 selected SITES-M2 cases on their extent of innovativeness, using the
six-dimension scale just described provided us with a set of innovation scores that
enabled usto further explore and compare the features of the pedagogical innovations
at ameaningful level of abstraction. An examination of the innovation scores showed
that case studies that were innovative across al six dimensions were relatively rare.
Instead, imbalances in the extent of innovativeness were often observed, and there
were many instances in which a practice was innovative in some dimensions but
relatively traditional in others. Thus, a comparison of the level of innovativeness of
the cases could not be made on a single dimension, nor simply on an “average’
innovation score. Rather, comparisons within and across case studies had to relate to
each study’s “ profile of innovation” across the six dimensions.

We devel oped a diagrammatic format (see Fig. 3.6) to provide a visua representa-
tion of the innovation profile. A score furthest away from the center in the lower-
left quadrant of this representation denotes a highly traditional practice while a
score furthest away from the center in the upper-right quadrant denotes a highly
innovative practice. The example given in Fig. 3.6 shows a practice in which the
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Fig. 3.6 Example of a case-study innovation profile

ICT tools used and the multiplicity of learning outcomes exhibited were relatively
innovative, while the curriculum goals were emergent (halfway between the most
traditional and the most innovative). The teacher’s and the students' roleswererela-
tively traditional, and the classroom was essentially isolated.

In the remainder of this chapter, we discuss a few examples of innovative prac-
tices that were highly innovative across all six dimensions. We aso provide a
description of three other noteworthy profiles of innovation emerging from the
analyzed cases. These reflected imbalancesindicative of the diverse foci commonly
found in innovation efforts.

Balanced, Highly Innovative Cases

Asjust indicated, we did find afew cases that were highly innovative across all six
innovation dimensions. One example was the innovation “Economy and Schools”
in which Grade 12 students took part in a business education program in Germany.
During the 10 months of this program, the students, with the support of a business
consulting company, learned about large and small enterprises and how to develop
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Fig. 3.7 Innovation profile for Case DE014: promoting team potential in the project, “ economy
and schools,” and acquiring key qualifications for obtaining jobs

their own business ideas (DEO14; see Fig. 3.7). The subject content for this project
was relatively new not only for the students but also for the teachers involved. The
teachers assumed the role of co-learners, facilitated group-dynamic processes, and
monitored the project progress.

The project helped students gain a better understanding of economic concepts
and their connections to authentic business contexts. It also helped them acquire
skills associated with self-organization, teamwork, and ICT use. ICT played a sub-
stantia role in supporting the students' efforts to search out information on the big
enterprises in Phase 1 and to conduct research on markets and locations during
Phases 2 and 3 of the project, respectively. The use of PowerPoint enhanced the
quality of the students presentations and provided students with a structure for
division of labor within the groups. Volunteers from the business sector attended
the student presentations and provided the students with feedback.

Another example involved the use of telecommunication tools to study climate
and weather. Students from four primary schools in Catalonia, Spain worked in
virtual cooperative groups to understand meteorological concepts, to collect and
analyze data, and to compare weather variables (ES001; see Fig. 3.8). The innova
tion covered a wide range of curriculum goals, ranging from conceptual learning
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Fig. 3.8 Innovation profile for Case ES001: cooperative project using telecommunication tools
to study climate and weather

about meteorology, acquiring the skills needed to operate weather-measurement
tools, and data-handling and analysis, to working cooperatively with remote peers.

In addition to working in groups and experiencing all of the stages involved in
conducting research (determining the project focus, collecting data, conducting
analyses, drawing conclusions, and final reporting), the students had to collaborate
with remote peers from other schools and to share data with them via online means.
The two teachers involved worked closely together in co-planning and co-teaching.
Instead of providing direct instructions to the students regarding their projects, they
facilitated and monitored project progression by asking students probing questions
and engaging them in discussions.

The students used various meteorological instruments to collect the weather
data. They also used onlinetechnology extensively in order to sharethisinformation.
The teachers reported that ICT had empowered student learning, particularly with
respect to technical competence, mastery of concepts, and group efficiency. The
teachers also said that the students exhibited a more positive (than usual) attitude to
their learning.

These two cases and severa other ones with similarly impressive innovation
profiles provide glimpses of what classrooms of the future could look like —
classrooms in which the learning tasks address authentic problems, resulting in
products that contribute to the community. While the cases differ greatly in terms
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of the grade level of the students, the subject area concerned, and the specific
activities involved, they show high levels of innovation across all six dimensions.
The students involved were taking on the main responsibility for autonomous learning
to tackle authentic real-life problems. In each instance, the learning process was
dynamic, open, and well connected to the community. The use of technology in
these examples was crucial; the students could not have accomplished the desig-
nated tasks without it. Although the forms of technology used in these highly
innovative cases were often not specifically designed as “learning resources,” they
were the same as those that professionals in similar work contexts use.

Sophisticated ICT Use, High Connectedness, and Traditional
Pedagogical Roles

Overall, well-balanced highly innovative cases were rare. One common profile that
we observed in the case studies analyzed had the following features: relatively tra-
ditional in terms of teachers' and learners roles but highly innovative in terms of
ICT use and connectedness. Examples of this profile included cases US020, UK 009,
and FI002, all of which used technology to overcome distance. More specificaly,
these cases took strong advantage of the connectivity provided by the Internet to
break down classroom walls, allowing students to learn from experts outside of the
school as well asto learn with peers distributed across wide distances.

In Case US020 (see Fig. 3.9), the Online High School (OHS), catering to 2,516
students from 87 schools located across 29 North American states, sought, during
academic year 1999/2000, to broaden the educational opportunities available to the
students). This innovation saw all of the OHS teachers taking part in a graduate-
level online professional development program on how to create and teach a “ net-
course” for high school students. Although the teachers were encouraged to use a
variety of innovative pedagogical approaches (such as cooperative learning,
inquiry-based projects, and performance-based assessment), it became evident that
student-to-student interaction was rare in most of the OHS courses, and that
students generally did the assignments independently.

In both Cases UK009 (see Fig. 3.10) and FI002, the focus was on enhancing
students’ opportunity to learn foreign languages. Theinnovationin UK009 involved
using videoconferencing to improve students' conversational skillsin French. This
voluntary course was available to students studying towards a public examination
in French, and its particular aim was to help them gain better oral skills. During the
10 weeks leading up to the public examination, the students could engage in video-
conference sessions, each 40 min in duration, over lunchtime. During these
sessions, students spent half of the timetalking in French and half of the timetalking
in English. In case FI002 (web-based distance language teaching in archipelago
schools of Turku), a teacher who taught German in the Turku teacher-training
school used virtual-meeting software and a web-based learning environment
designed for distance learning to teach five Grade 5 students in a small primary
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Fig. 3.9 Innovation profile for Case US020: online high school: classrooms without walls
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Fig. 3.10 Innovation profile for Case UK009: videoconferencing to improve conversational skills
in French
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school in the archipelago. Without this innovation, the students would not have had
opportunity to learn the foreign language.

In these examples, the roles of the teachers and the learners were not very
different from those found in traditional classrooms: the curriculum was well
structured and defined by the teacher, and the students' roles were mainly to follow
the teachers instructions. However, both teachers and students had to brave the
challenges of teaching and learning through unfamiliar media. The teachers
involved also had to take on new roles involving liaison and collaboration with
teachers and other professionals in distant locations.

I nnovative Pedagogical Rolesin Isolated Classrooms

Another prominent profile found within the analyzed cases can be interpreted as
complementary to the previous profile. These cases were highly innovativein terms
of the roles played by the teachers, but the classrooms were isolated; none of them
offered learning interactions involving people outside the classroom. In these
instances, the teachers explored new pedagogical approachesthat provided students
with opportunities to use technology to undertake more self-directed, open-ended,
authentic and inquiry-oriented learning tasks. The ICT used tended to include
cognitive tools and/or information tools.

Case CNO12 (see Fig. 3.11) provides an example of pedagogical practices with
this type of profile. The case involved two physics teachers and a laboratory
technician within a Hong Kong secondary school collaborating to provide students
studying advanced-level physicsto develop a better understanding of scientific theo-
ries as models and to design experiments directed at verifying the scientific principles
or lawsthat they learned in their physicslessons. The students used highly specialized
toals, such as Modellus (http://modellus.fct.unl.pt/), a software for building scien-
tific models. They also used digital video-cameras and video-editing/image-process-
ing equipment to capture and analyze visual images taken during experiments on
motion. They furthermore used data-loggers and graphing software to conduct sci-
entific investigations. These learning experiences were only made possible through
use of the various technology tools.

Another example sharing a similar innovation profile was Case THOO1 in
which students were guided to conduct collaborative inquiries on Thai culture
and heritage. This process required students to engage in a variety of activities,
from formulating problems to findings ways to search for information, and on to
peer evaluation of individual learning portfolios. Figure 3.12 sets out the profile
for this case.

These two cases and others with a similar innovation profile all made excellent
use of technology to support studentsin their learning process. This use enabled the
students to become more autonomous learners and to engage in learning activities
that would not have been possible otherwise. However, the students and teachers
worked in the relative isolation of their own classrooms and did not communicate
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Fig. 3.11 Innovation profile for Case CNO12: project-based model-building in physics
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Fig. 3.12 Innovation profile for Case THOO1: learning Thai heritage through ICT
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with people outside their school, even when there was easy access to the Internet,
as was the situation in the two cases just described.

Technologizing the Pedagogical Process

All of the innovations with an innovation profile similar to any of the previous
three typologies ventured beyond the challenge of adopting new technologies
into the learning and teaching process, such that curriculum goals, the nature of
the learning activities, and the pedagogical roles of learners and teachers under-
went various levels of change. However, we found some cases that were not
innovative in any of the pedagogical dimensions beyond adopting ICT into the
pedagogical process. One example of this type of profile was evident in Case
TWOO06 (see Fig. 3.13) in which the teacher used ICT to technologize her geog-
raphy presentations. The innovation was essentially teacher-centered and
instruction-driven. The whole class worked in a lock-step manner, and the ICT
in the classroom was designed to give the teacher maximum control. Even
though the students had one-to-one access to a computer, all they generally saw
was the same materials broadcasted through the system and displayed either on
the big screen or on the students’ individual computer screens. When students
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a Learning Community
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e _""'*-H.__\_ Knowledge Building
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N
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/ W
. ‘?Lq_________,Aj
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T: Presenter & Evaluator

Fig. 3.13 Innovation profile for Case TWQ006: |CT-based geography lab
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worked on the computers by themselves, their task was to complete well-struc-
tured worksheets designed by the teacher.

The nature of the classroom activities in cases sharing an innovation profile
similar to that of TW006 was no different from the profile evident for traditional
classrooms. The innovation was confined to the adoption of technology to carry out
traditional classroom interactions, that is, teachers making presentations and
students completing assigned, close-ended learning tasks. We were heartened by
finding very few cases with this kind of profile in the 83 SITES-M2 cases that we
analyzed. This situation indicated that the steering committees in participating
countries were all looking for innovative examples in which learning activities and
pedagogical roles went beyond the simple integration of technology into existing
practices, even though the latter was likely to have been most prevalent use of tech-
nology in the classrooms of these countries.

Innovation Profiles as Lenses for Understanding I nnovations

The broad and varied nature of the case studies collected in SITES-M2 meant that
not all fell neatly into the four types of profiles described above. However, the
above four innovation profiles are typologies that capture the variations across
the cases and so can be used as a lens for interpreting and learning from ICT-
supported innovative pedagogical practices.

Variations Across and Correlations Between Different
I nnovation Dimensions

The innovations presented above not only illustrate the degree of diversity across
cases, but also the levels of innovativeness across the six dimensions. Many of the
cases showed higher innovation in only one or afew of the dimensions, a situation
which indicates that the change agents experimenting with new ways of organizing
teaching and learning did not give the same priority to the six dimensions.

Using as our basis the innovation mean scores and standard deviations scores
on the six innovation dimension for al 83 cases, we were able to determine
which of the six dimensions were innovativeness most evident across the cases
and which were the least evident. Table 3.2 sets out the results of this analysis.
Of the six dimensions of innovation, ICT sophistication was the dimension that
had the highest mean score as well as the smallest standard deviation. This
result indicates that although overall ICT availability differs greatly across
different countries around the world (Pelgrum & Anderson, 1999), the cases that
the different SITES-M2 countries selected as innovative were much more similar
in terms of the technology used than in terms of any of the other dimensions.



56 3 Examining Innovativeness at the Classroom Level

Table 3.2 Mean innovation score and related descriptive statistics along each of the six
dimensions of innovation for the 83 cases analyzed by Law et al. (2003)

Mean
innovation Minimum Maximum Standard
Dimension of innovation score score score deviation
Curriculum goals (G_SCORE) 4,18 1 6 1.30
Teachers' roles (T_SCORE) 434 2 7 1.35
Students’ roles (S_SCORE) 431 2 7 161
ICT sophistication (ICT_SCORE) 571 5 7 0.74
Multiplicity of learning outcomes 413 1 7 1.66
(M_SCORE)
Connectedness of the classroom 4.16 1 7 2.06
(C_SCORE)

Table 3.3 Correlation matrix of the innovation scores of cases across al regions (N=83)
G_SCORE T_SCORE S SCORE ICT_SCORE M_SCORE C_SCORE

G_SCORE 1

T SCORE  0.74** 1

S SCORE  0.67** 0.77%* 1

ICT_SCORE 0.14 0.22+ 0.06 1

M_SCORE  0.56** 0.59%* 0.72++ 0.07 1

C SCORE 021 0.31** 0.26* 0.31+* 0.28** 1

*p<0.05, **p<0.01

The connectedness of the classrooms had the largest standard deviation,
indicating that while some practices took advantage of technology to break
down classroom walls (see, for examples, Cases US020 and UK090 described
above), there were still many that took place in isolated classrooms. A reason
for this situation may be that connectedness depends more on factors other than
hardware/software availability and connectivity, such as the prevalent class-
room culture.

While the levels of innovativeness across the six dimensions were often not
balanced, even within the same practice, the innovation scores are interrelated.
Table 3.3 presents the correlation matrix of the six innovation scores.

The correlation matrix in Table 3.3 shows that, of the correlation coefficients for
the six innovation scores, the onesfor ICT sophistication was the lowest. This score
correlated significantly only with teacher’s role scores and the classroom connect-
edness scores, indicating that the sophistication of the ICT used had a relatively
weak influence on the overall innovativeness of the case studies analyzed. The
teacher’srole score was the only dimension that showed significant and mostly very
high correlation coefficients with all the other five dimensions, indicating that
teachers' roles had the strongest influence on the overall level of innovation for the
cases anayzed.
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Regional Comparisons of Innovation Profiles

The earlier, Module 1, survey of the SITES program found cross-national differ-
ences in the pedagogica approaches that schools employed when integrating ICT
in their curriculums (Pelgrum & Anderson, 1999). These differences appeared to be
linked to the school and classroom cultures in the different countries. We were
interested to determine whether we would observe similar cross-national differ-
ences in the most innovative pedagogical practices identified. Because the average
number of case studies analyzed per participating country was fewer than five and
because the number of cases collected from each country varied enormously from
oneto 11, it was not possible to examine cross-national differences. However, given
that countries within a region tend to have a good degree of cultural and curricular
similarity, we decided to look for differences across regions.

We found sizeable regional differences in terms of the mean profiles of innova-
tion (see Table 3.4). Of all the six dimensions, the multiplicity of learning outcomes
exhibited had the lowest mean score for nearly al the regions. This dimension also
had a score below “four” for al regions except Western Europe, indicating that
change aong this dimension had, at the time of SITES-M2, generally not reached
the emergent level, or the mid-point of the innovation scale. Western Europe also had
the highest mean innovation score for al dimensions, except ICT sophistication.

The mean innovation scores for Asiawere below four for all the five dimensions
other than ICT sophistication. One interpretation of thisfinding isthat the predomi-
nant pedagogical practice characteristicsfound in Asiaare still relatively traditional,
even for practices selected as the most innovative exemplars. This traditionalism, in
turn, may reflect the East Asian heritage of Confucianism, in which the teacher
is a figure of respect and authority (Watkins & Biggs, 1996, 2001). (East Asia
includes such countries as China, Korea, and Japan.)

Table3.4 Mean innovation scores and related descriptive statistics distributed across geographical
regions along each of the six innovation dimensions for the 812 cases analyzed by Law et al.
(2003)

Western Europe  America East Europe Asia
Innovation dimension (42)° 8 (6) (25)
Curriculum goals 4.60 4.25 3.67 348
Teachers' roles 474 4.13 4.00 3.64
Students’ roles 457 413 4.50 3.76
ICT sophistication 5.79 6.00 5.50 5.52
Multiplicity of learning 4.45 3.88 3.33 3.76
outcomes
Connectedness of the 4.67 4.50 4.00 3.16
classroom

aThe two cases from South Africa are excluded from this regional analysis

bThe figures in brackets are the number of case studies from countries within the respective
regions that are included in this analysis. To reduce the number of regions in the tabulation, the
four Australian cases analyzed are categorized as West European cases



58 3 Examining Innovativeness at the Classroom Level

Examinations of the correlation between the different innovation scores across
the different geographical regions revealed further prominent differences. In
Western Europe and America (the two regions with the longest history of infusing
ICT into the curriculum), the only positive correlation to emerge between the ICT
scores and the other dimension scores was for connectedness. These results were
not replicated in Eastern Europe and Asia, the two regions with a relatively short
history of ICT integration across the school curriculum. However, in these two
regions, the ICT sophistication score correlated strongly (and positively) with the
other dimensions, except for multiplicity of learning outcomes exhibited.

It is apparent from these results that in Asian and East European countries, the
teachers involved in practices using sophisticated technology tended to be more
willing to experiment with more innovative, lesstraditional pedagogies. However, in
Western Europe and America, where teachers had been exposed to and had longer
experience of using technology in their own teaching, the level of sophistication of
the technology used in the innovative practices collected were not significantly
related to the level of innovativeness associated with any of the other dimensions,
and the relationship was sometimes negative.

Further, regionally based correlation analyses reveal that the pattern of
correlation differed across the different geographical regions. Specifically, the IT
sophistication score correlated much more strongly (and positively) with the other
dimensions for cases collected in Asia and Eastern Europe. In Western Europe,
however, the IT sophistication score correlated positively and significantly only
with the connectedness dimension. These findings are consistent with the
conclusion that Venezky and Davis (2002) drew from their study of |CT-supported
educational innovation in the OECD countries. They concluded that ICT isonly a
lever for change — not a catalyst. Thus, the presence of ICT per se does not lead to
the emergence of innovation. Instead, it seems that ICT can be used to leverage
educational innovations and thereby produce more effective transformation. The
regional correlation statistics indicate (not shown here in the interest of space) that
the impact of ICT on education innovation is complex and is likely to be most
marked in systems where schools have different levels of general accessto ICT.

Discussion

Our analysis of technology-supported pedagogical innovations from the perspec-
tives of the six dimensions revealed a rich and complex picture of pedagogical
change brought about by the diverse forces influencing classroom practice.
Examples included (among the many evident) curriculum reform initiatives at
national and regional levels to bring school education into the twenty first century,
technological advances and pressure on schoolsto introduce ICT into their teaching
and learning processes, and how school effectiveness and student learning outcomes
are measured and monitored. Our findings indicate that, even among the small
numbers of innovative cases selected by the national expert committees, pedagogical
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practices that were highly innovative across all six dimensionswererare. That said,
most of the cases were innovative in some of the dimensions. If we interpret the
case examples collected as emergent responses to the changes in the education
ecology, then the diversity and the variations in the innovation profiles are consis-
tent with the responses we would expect from a complex system. The kinds of
innovation profiles identified in the analyses furthermore revealed important
features of not only the educational systems from which these emerged but also the
forces (both pressures and supports) that were at work.

We also observed that the level of pedagogical innovativeness of the practices
rarely matched the technological competence of the teachers involved. The most
sophisticated technological skills were usually exhibited in practices where the
teachers had created digital courseware, including online and face-to-face presenta-
tion materials and student exercises. Such courseware was generally being used in
teacher-centered settings, and the pedagogical goals were largely knowledge or
skills oriented and hence relatively traditional in terms of pedagogy. We find inno-
vations motivated primarily by the technological sophistication of the ICT tools
made available to schools to result in practices belonging to the profile category of
technologizing the pedagogical process.

Using ICT to connect classrooms to the wider community is certainly one impor-
tant dimension of change emerging in twenty first-century classrooms. However, the
level of connectedness that we observed in this study appeared to be relatively inde-
pendent of the other four non-1CT-related innovation dimensions. We noted stronger
correlations among the four pedagogical dimensions of curriculum goals, teachers
roles, students roles, and the multiplicity of exhibited learning outcomes.
Pedagogical practices at the most innovative end of these four dimensions were
evident in classrooms where teachers facilitated situations that allowed students to
engage in self-directed collaborative inquiry related to authentic problems.

If we label the continuum of these four interrelated dimensions as a collective
dimension and if we then label that dimension as the collaborative-inquiry vs.
traditional-instruction dimension, we can conceptualize the six dimensions of inno-
vation as consisting of three relatively independent dimensions: ICT use, connect-
edness, and extent of collaborative inquiry. As we show in Fig. 3.14, the four
typologies of innovation profiles reported in this chapter fall neatly into the four
broad combinations of innovation characteristics along the two dimensions of
connectedness and extent of collaborative inquiry.

We can interpret pedagogical practices with innovation profiles other than that
of technologizing the pedagogical process (Type 4 profiles) as efforts to take advan-
tage of ICT to address specific educational needs. Cases that have profiles demon-
strating sophisticated ICT use, high connectedness and traditional pedagogical
roles (Type 2 profiles) denote attempts to improve students' opportunities to learn
by overcoming geographical isolation and/or taking advantage of connectedness to
engage with experts beyond the classroom as in the Online High School (Case
US020) or web-based distance language teaching (Case FI002).

Cases with profiles demonstrating highly innovative pedagogical roles in
isolated classrooms (Type 3 profiles) generally signal innovations developed in



60 3 Examining Innovativeness at the Classroom Level

Connected
A

2. Sophisticated ICT use,
high connectedness, and | 1. Balanced, highly innovative cases
traditional pedagogical

roles

Traditional P _ Collaborative
instruction N o inquiry
4. Technologizing | 3. Highly innovative
the pedagogical pedagogical roles in
process isolated classrooms
v
Isolated

Fig. 3.14 The four typologies of innovation profilesin relation to the pedagogical characteristics
of the practices

recognition of the need for studentsto develop inquiry and collaboration skills. The
new kinds of activities encompassed by these innovations encourage students to
take up more responsibility and agency for their own learning. We found many
Type 3 examplesin Asian countries, which tend, on the one hand, to have a strong
policy focus on curriculum reform to prepare students for the twenty first century
but, on the other hand, to have traditional and isolated classrooms.

The SITES-M2 case studies not only highlight the spontaneous, emergent efforts
of teachers and schools to respond to changes in the local and national educational
milieu, but also reflect the ICT-related priorities and resources available at national,
local, school, and individual levels. As such, they aid our understanding of the
extent to which schools are using ICT to change pedagogical practice and improve
student learning outcomes. They also allow us to consider the sustainability of
technol ogy-supported pedagogical innovations from an ecological perspective,
a theme that we pursue further in the rest of this book.



Chapter 4
Student and Teacher Rolesin ICT-Supported
| nnovations

In the previous chapter, we analyzed the case studies of innovation according to
a rubric developed on the basis of a six-dimensions framework for rating
pedagogical innovativeness. So that we could identify how and in what ways the
innovations differed from traditional pedagogical practices, our focus was on the
ecological niches that these innovations occupied. In this chapter, we focus on
teacher and student roles. We consider these the two key dimensions (i.e., depen-
dencies) in terms of the scalability of an innovation. In reality, in pedagogical
practices in general, irrespective of whether a practice is an innovative or a tradi-
tional one, teachers design and engineer their practices across all six pedagogical
dimensions. Nonetheless, because changes in teacher and student roles involve
changes in teaching and learning as a social practice, these two sets of roles
remain the critical dimensions. This supposition was confirmed by our earlier
findings that teacher-role and student-role scores had the highest correlations with
the other four dimensions. To gain a better understanding, from a social practice
perspective, of teachers’ and students’ roles in the innovations, we examine in this
chapter, through analysis of the SITES-M2 case studies, the activities they were
engaging in, and from there endeavor to identify holistic and “concrete” activity
patterns.

We conducted our analyses according to a two-step approach. First, we sys-
tematically coded the case studies according to the kinds of observable student
and teacher activities explicitly described in the case reports. As we noted in
Chap. 2, we considered that only 83 out of the total 174 cases contained suffi-
ciently detailed descriptions of the teaching and learning process to be coded for
this purpose. Our second step involved cluster analysis of the sets of coding for
student and teacher activities respectively. This allowed us to identify the key
roles played by students and teachers in the case studies. We describe the two
cluster analyses results in the following sections. We also describe and discuss
the relationships between these results and the innovativeness scores of the case
studies.

N. Law et al., Educational Innovations Beyond Technology: Nurturing Leadership 61
and Establishing Learning Organizations, DOI 10.1007/978-0-387-71148-5_4,
© Springer Science+Business Media, LLC 2011



62 4 Student and Teacher Roles in ICT-Supported Innovations

Student Learning Activities and Roles

We identified 17 learning activities in the 83 innovations analyzed. Tablésts

the frequency of presence of these activities. We have listed these learning activities
according to a process in which those activities involving relatively passive participation
from students, as generally found in traditional practices, such as listening and under
standing presentations (S1) and following task instructions (S2), appear at the top of
the table. We listed the emerging learning activities, which were less common in
occurrence but likely to become mainstream student practices in the classrooms of the
future towards the end of the table. With the exception of S4 (presenting own learning
in non-electronic formats), all the other activities were likely to have made profitable
use of ICT. For example, all 49 cases in which students engaged in information search
(S3) involved using the Internet for this purpose.

The most popular student activity, as evident in Table was engaging in
collaborative tasks (S7), which occurred in 75% of the cases. Other collaborative
activities reported in the case studies included peer tutoring (S8) in almost 50% of
the cases, technical support to teachers or other students (S9) (17%), and peer evalu-
ation (S11) (28%). While most of the collaborative activities were with peers in the
same school, we found examples of collaboration with remote peers, often in distant
countries, in 17% of the cases. In some learning activities, S8 and S9, the students
played the role of a tutor by helping other students. In one case, the students
provided computer training for their teachers — an example of role reversal in the
classroom. We note from the case reports that even young children increasingly
exhibit higher technical competence than their teachers.

In 30% of the cases, students were involved in designing and creating products,
an indication that learning as a productive process (as opposed to learning as

Table4.1 Learning activities engaged in by students

Percentage
Code Student learning activities Frequency  of cases
S1 Listen and understand presentations 14 17
S2 Follow task instructions 35 42
S3 Search for information 49 59
S4 Presentation of own learning (non-electronic) 28 34
S5 Electronic presentations of own learning 24 29
S6 Design and create products 25 30
S7 Engage in collaborative tasks with other students 62 75
S8 Peer tutoring 40 48
S9 Provide technical support to teachers/other students14 17
S10 Reflect on own learning 28 34
S11 Peer evaluation 23 28
S12 Data-gathering and data-processing 32 39
S13 Analyzing and drawing conclusions from data 20 24
S14 Identifying inquiry focus 27 33
S15 Determining own learning schedules and strategies 35 42
S16 Providing computer courses for teachers 1 1

S17 Collaborating with remote peers 14 17
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consumption of learning materials and services) is becoming increasingly popular
as an innovative form of learning activity. The products so created were various and
were in electronic (e.g., creation of digital drawings in Case SG001) or non-electronic
formats (e.g., construction of an actual bathroom in Case NOO011).

Some student activities related to the inquiry-based nature of classroom innova-
tions. These included data-gathering and data-processing (S12), found in 39% of
the cases, and analyzing data and drawing conclusions from the analysis (S13)
(24%). In 33% of the cases, students identified the inquiry focus, thereby taking
part in determining the objective of their own learning, rather than being wholly
dependent on the curriculum and/or the teacher. Another common occurrence was
engaging in planning and self-monitoring of own learning schedules and strategies
(S15), found in 42% of the cases.

Information search (S3) was, in fact, the second-most popular activity, explicitly
reported in 59% of the cases. This finding is relatively unsurprising given that informa-
tion search is not only an important part of many inquiry-based learning activities, but
also often crucial in the process of accomplishing projects involving the creation of
digital products. Also noteworthy is the finding that listening and understanding pre-
sentations (S1) was among the least popularly reported activities (17% of the cases),
even though 42% of the cases reported students engaging in activities that involved
following instructions (S2). This apparent discrepancy indicates that when selecting
cases of technology-supported pedagogical innovation, the national expert teams gen-
erally gave preference to practices that provide more opportunities for student engage-
ment, even though both S1 and S2 are student activities found in traditional practices.

Student-Role Clusters

Itis clear from the data presented in Tahle that the students seldom engaged in
only one kind of activity in any one of the innovations analyzed. Some activities
appear to have been more likely to co-occur in the same pedagogical practice, so
forming meaningful groupings of activities. Anticipating that identification of such
groupings would provide us with a more holistic understanding of student roles in
these innovations, we used the K-means cluster statistical analysis technique to
look for co-occurrence patterns. Talll@ presents the results of this analysis.

In order to provide readers with a more concrete understanding of student role
in each cluster, we describe a case closest to the cluster center (i.e., a case with
features most characteristic of this cluster).

Follow instructions

Follow instructions emerged as the largest role cluster: it comprised 29 of the 83
cases. Out of the entire list of 17 learning activities, only two commonly appeared
in cases belonging to this cluster — following task instructions and engaging in
collaborative tasks. Due to the extensive presence of collaborative activities, seldom
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found in conventional classroom settings, there was already some innovation in the
role of the students in this cluster. However, student roles were still rather tradi-

tional in nature because the tasks they engaged in, whether collaborative or not,
were mostly assigned to them through direct instructions. We therefore labeled
“following instructions” to highlight the mainly passive role of students.

Example: Web-Based Distance L earning

The case study closest to the cluster center was FI002 — web-based distance language
teaching in archipelago schools of Turku, Finland. This innovation was a collabora-
tive effort between a teacher-training school and a primary school. Five students were
involved in learning German at a distance. The goal of this innovation was to provide
equal opportunities for students in this small rural school to choose an optional
foreign language. The practice involved a web-based learning environment designed
for young language learners. No teacher was physically present in the same class-
room with the students. Students were required to do a series of language-learning
exercises in NetMeeting and Virtual Notebook. The exercises, developed by their
remote teacher, included both individual and collaborative tasks. The students’ roles
were not too different from those evident among students learning a foreign language
in a conventional classroom. However, the Turku students had to be relatively self-
regulated in their learning, given there was no teacher in close physical vicinity, and
they needed to be sufficiently technology-savvy to use the variety of general and
purpose-built technology tools necessary to accomplish their various learning tasks.
Figure4.1 presents the innovation profile for this case, which we rated as innovative
(at the innovative level or above) for the ICT and connectedness dimensions.

Search for and Present Information

In this cluster of 11 practices, searching for information and presenting findings in

non-electronic formats were an essential part of student activities. Following task
instructions was also an important component of student learning activities in more
than half of the cases in this cluster. Information searches were conducted online
through the Internet or through the use of traditional media such as books and
audio-visual resources. Student presentations in non-electronic formats were
normally in the form of written texts or verbal presentations.

Example: Computer-Based Instruction and Information Search

The innovation closest to the geometric center of this cluster was Case Study
PHO11, which featured Internet-based learning in a science and technology class
(see Fig4.2). In this instance, computer-assisted instruction (CAl) was integrated
into the teaching and learning of science and technology for the group of
53 students, ages 12—14, participating in the special science program.
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Fig. 4.1 The innovation profile for Case FI0O02, in which the student activities belonged to the
follow instruction cluster
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Fig. 4.2 The innovation profile for Case PH011, in which the student activities belonged to the
search for and present information cluster
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The teacher’s general pedagogical strategy in Case PHO11 was to set questions
for the students, which required them to look up information and, in some cases,
conduct experiments. The teacher also prepared and previewed the sources of
information. During one 80-min session each week, when computer access was
available, the teacher divided the class into three groups; each group assigned to
learning tasks in one of three different locations — the computer room, the learning
resources center, and the library. Depending on which group they had been assigned
to, the students were required to gather information from one of three sources — the
Internet, video materials, and books. The computer teacher, the learning resources
center coordinator, and the librarian collaborated to provide instructional support.
Students prepared their reports for presentation to the class. Learning was measured
in terms of how extensively the students had searched the websites and how well
they were able to present their findings. The entire learning process was essentially
teacher-directed, even though students were instructed to take up more active roles
in the learning process.

Create Digital Products

The most prominent learning activities in this cluster of 18 innovations saw students
engaging in collaborative tasks and designing and creating products. Many of the
cases in this cluster included other student activities, such as searching for informa-
tion, peer tutoring, and providing technical support to others. Also, in more than
half of the cases, the learning goals included enhancing students’ metacognitive
development by requiring students to reflect on their own learning (56% of cases)
and to determine their own learning schedules and strategies (61%).

We note that, within the cases in this cluster, students were encouraged and
supported to become autonomous learners. While the creation of a shareable
product as a learning outcome is not necessary for autonomous learning, it provides
an easy platform for developing a learning environment that shares common features
with authentic workplaces, namely, collaboration, team work, and obtaining help
from experts while taking responsibility for one’s own work schedule and learning
strategy.

Example: Visual Communication Products

The innovation closest to the geometric center of the create digital products cluster
that we found was Case NOOQO5 (visual communication strategies and project-oriented
pedagogy using iMovie). This innovation involved Grade 8 students from a
Norwegian junior secondary school with a large proportion of students from lower
socioeconomic and minority language backgrounds. The children worked in groups
of 40-60 students to produce visual communication products, such as animated
films, on subject-related themes and concepts.

The teacher selected visual communication as the focus in order to stimulate
student interest in the different subject areas and to cater for the wide range of
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Fig. 4.3 The innovation profile for Case NOQO5, in which the student activities belonged to the
create digital products cluster

individual student abilities. Many of the students with poor academic achievement
were competent with visual communication media, so this approach built on their
strengths. The students compiled electronic portfolios, which contained all the
projects they had been involved in, and the teacher assessed these. Each student
received a written comment from the teacher highlighting both positive and negative
aspects of the work presented. The use of these portfolios for assessment purposes
promoted students’ metacognitive development because the work involved in com-
piling them encouraged the students to reflect on their own learning processes.

From the innovation profile for this case presented in Fig. 4.3, it is apparent that
this innovation case was innovative in all dimensions except connectedness.

Conduct Online Inquiry

In a situation similar to that for the students involved in cases in the create digital
products cluster, students in the conduct an online inquiry cluster had to perform
information searches, collaborate with others, and reflect on their own learning.
However, they differed on two significant aspects. First, instead of engaging in
activities focused on creating products, the students worked on learning activities
that were inquiry-oriented. Identifying the inquiry focus and collecting and
processing data were the most prominent activities in this cluster. Second, a high
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percentage of the cases (86%) saw students collaborating with remote peers. The
need to work with remote peers may explain why the students in all of the cluster
cases were required to present their work electronically.

Example: Distance Communication Using Telecommunication Tools

One of the innovations closest to the geometric center of this cluster was Case
ESO007, in which students at all levels of a secondary school in Catalonia, Spain
worked cooperatively on a project designed to help them learn about the traditions
of several European countries. The work involved various activities, each of which
required the students to use telecommunication tools. The students involved in this
project participated on a voluntary basis and communicated with peers in six
European schools. Both the Catalan students and their peers in the other countries
collected and shared information about their schools and local traditions. All of
them focused in particular on family and school celebrations.

The youngest students (12-14 years of age) in the Catalan school designed
celebration cards for different family and school celebrations, while the older
students (14-16 years of age) collected and processed information on all the cele-
brations. The senior students (16—18-years-old) produced a video and an illustrated
document about the history and current state of local and national traditions. They
translated most of the information into English to post on a web page shared by all
schools participating in the project, with the intention of creating a CDROM
containing all collected information. The teachers’ assessment of this focused not
on content and final products but rather on the project process. This focus allowed
the teachers to take into account factors such as students’ attitudes toward the
project and their learning, the extent and nature of the students’ participation,
including contribution of ideas, and the level and type of creativity evident.

Figure4.4 shows the innovation profile for ES007, which clearly indicates that
the practice involved in this example was innovative across all six dimensions.

Our consideration of Case ES007 led us to ask just how different the roles and
activities between this case and the previous one we described, NOOO5, were. The
focus in ESO07 was on understanding European traditions and creating different
kinds of digital presentations to communicate findings. In NO0O5, the focus was on
creating visual products that illustrated key concepts in specific subject areas.
While the former might be seen as an inquiry and the latter as the creation of a
visual product, the learning activities and the roles of the students in each were
similar. To create a product that successfully communicates certain ideas requires a
deep understanding of the subject matter, which in turn entails inquiry. However,
anyone engaged in any form of collaborative inquiry needs to be able to
communicate findings and thoughts through some form of media. We consequently
concluded that the differences between the student roles in these two clusters were
just a matter of emphasis. Both required students to be autonomous, to communicate,
to work with others, and to reflect on their own learning in order to successfully
achieve the learning goals.
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Fig. 4.4 The innovation profile for Case ES007, in which the student activities belonged to the
conduct online inquiry cluster

ESO007 and NOOO5 thus reflected similarities in terms of student activities and
roles in the two respective clusters. However, the distribution of student activities,
as presented in Tabie2, indicates that innovations in the conduct online inquiry
cluster rarely required students to create digital products, while most of the innova-
tions in the create digital products cluster focused neither on inquiry nor on collabo-
ration with remote peers.

Conduct an Inquiry

When we compared the students in this cluster of innovations with their counter
parts in the four other clusters, it was immediately apparent that the former group
of students was engaged in the widest variety of learning activities; nine out of the
17 learning activities were evident in more than half of the cases in this cluster.
Although the learning activities profile for this cluster were very similar to those in
the online inquiry cluster, in that innovations in both clusters centered on inquiry-
oriented learning (identifying the inquiry focus and collecting and processing data
being the focal activities), none of the cases in this present cluster involved collabo-
ration with remote peers.

Collaboration with remote peers often involves complex technology and a
heavier communication burden, and there is the possibility that the communication



Student Learning Activities and Roles 71

might not be as effective as in face-to-face situations. Perhaps because of the
assumed advantage of face-to-face communication, 72% of the cases in this cluster
reported students being required to present their work in non-electronic formats.
It appeared to us that the innovations in this cluster had achieved a deeper level of
inquiry compared to that apparent in the online inquiry cluster. For example, the
cases in this cluster had a much higher occurrence of peer tutoring (67% compared
to 29% in the online inquiry cluster), as well as analyzing and drawing conclusions
from data (89% compared to 0%). There was also a higher probability for students
in this cluster to determine their own learning schedules and strategies (67% com-
pared to 43%).

Example: Computer-Assisted Scientific I nvestigations

The innovation that we considered closest to the cluster geometric center was
CNO008, which featured computer-assisted scientific investigations. The Grades
10-13 science students who participated in this innovation were organized into
small groups, and the members of each group were asked to identify a problem
that they considered interesting and/or important to investigate. Each group then
formulated a method of inquiry and designed and conducted an investigation that
required them to use a data-logging system and associated software while
collecting and analyzing their data. Finally, the students had to determine whether
they had been able to successfully address the problem they started with, based on
the results they obtained.

The problems that the students identified were authentic, real-life problems.
For example, a student who often suffered from heartburn asked why different
brands of antacid tablets differentially affected heartburn relief. This focus on real-
life problem situations meant that the facilitating teachers learned alongside the
students. The investigation process required the students to translate their problems
into the form of scientific experiments. For example, in order to find out whether
solubility was one of the properties affecting the effectiveness of antacids in heart-
burn relief, the students design an experiment that they considered a valid test of
solubility. During their work, the students had access to highly sophisticated tools,
such as data-loggers and graphing software, similar to those that scientists use in
their laboratories.

This provision allowed the students to conduct aspects of scientific investiga-
tions that could not be achieved with conventional school laboratory equipment,
a case in point being data collection rates that need to be achieved more quickly
than manual operations typically allow. The data-analysis and graphing software
also allowed the students to do many more experiments within a short period of
time, such that they achieved fruitful results on genuine scientific investigations
within the tight time constraints of the school timetable At the end of their work,
each group had to produce a laboratory guide containing instructions that would
allow other students interested in investigating the same problem to conduct the
necessary experiment.
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Fig. 4.5 The innovation profile for Case CN0O08, in which the student activities belonged to the
conduct inquiry cluster

In this innovation, the students in CNO08 worked as scientists in a laboratory,
tackling genuine problems, formulating researchable questions for investigation,
designing experiments, collecting and analyzing data, and ultimately drawing
conclusions about the research questions and problems. They were thus not only
autonomous learners but also autonomous problem-solvers, searching for relevant
information and contributing to the creation of knowledge in a community.
An innovation such as this clearly contributes to preparing students for work in
the knowledge age of the twenty-first century.

Figure 4.5 shows the innovation profile for CN0O08. As is evident, this practice
was innovative on all dimensions except for the connectedness. It was not innovative
on this dimension because all activities were conducted without the involvement of
people outside the school.

Student Roles and Extent of Pedagogical | nnovation

The rating scales for the six dimensions of innovation that we reported in Chap. 3
were determined a priori, and the innovativeness of each case study was then
scored against the scale rubric. The clustering of student roles reported here arose
out of empirical explorations into patterns of co-occurrence of student learning
activities. The innovation profiles of the five cases nearest to the geometric center
of the five student role clusters showed differences across these cases not only in
terms of their scores on the student role dimension, but also on the other five
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Table 4.3 Means of the six innovation scores across the five student-role clust&3)(n
Student role clusters

Create
Follow Search and digital Conduct onlineConduct
Innovation instructions present info products inquiry inquiry Total F
scores (n=29) (n=11) (n=18) (n=7) (n=18) (6, 76)
g_score  3.69 3.18 4.22 4.86 5.28 8.76**
t_score 3.69 3.09 4.5 5.43 5.56 15.08**
s _score  3.07 3.09 4.83 6.00 5.89 30.71*
it score  5.72 5.64 5.67 5.86 5.72 0.11
m_score 3.14 3.18 4.78 5.86 5.00 10.82**
c_score  3.86 3.82 3.94 6.29 4.22 2.29

**p <0.01

dimensions. Tablé.3 presents the mean scores for the six innovation dimensions
computed for all the cases in each of the five student-role clusters.

No statistical difference emerged from among the cases in the five student-role
clusters in terms of their scores along the IT sophistication dimension (it_score)
and the connectedness dimension (c_score). However, we found significant differ
ences in all the other four innovation scores@®1) across the cases in the five
student-role clusters: g_score for the curriculum goal dimension, t_score for
the teacher roles dimension, it_score for the IT sophistication dimension, and
m_score for the multiplicity of learning outcomes dimension. This outcome
provided a very pleasing triangulation for the two methods of analysis that were
independently employed (i.e., scoring the cases on the six dimensions of innova-
tion, and clustering on the independent codings of student activities).

The lack of relationship between student roles and level of innovativeness in ICT
sophistication and between student roles and connectedness is consistent with the
lack of correlations between the it_score and c_score repectively with the other four
innovation scores reported in Chap. 3. Practices in the more traditional student-role
clusters of follow instructions and search for and present information had much
lower means (<4, i.e., having characteristics more traditional than emergent) on
their innovation scores on the four pedagogical dimensions of curriculum goal,
teacher role, student role, and multiplicity of learning outcomes. The mean innova-
tion scores for the other four dimensions for each of the three more-innovative
student-role clusters were higher than 4, indicating that all of these showed emerg-
ing characteristics as defined by the innovation rubric described in Chap. 3. This
finding points to the importance of facilitating changes in student roles in pedagogi-
cal practices if the focus of the change is on pedagogical transformation.

Teacher Pedagogical Activities and Roles

This section presents the teacher activities and roles that we identified in each of
the innovation cases and our subsequent cluster analysis of these activities and
roles. Tablel.4 presents a summary of the frequency of occurrence of the 13 different
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Table 4.4 Pedagogical activities engaged in by teachers

Percentage of

Code Teacher pedagogical activities Frequency cases
T1 Explain or present information 38 46
T2 Give task instructions 32 39
T3 Monitor student task progression 57 69
T4 Assess students 46 55
T5 Provide feedback to students 53 64
T6 Develop teaching materials 37 45
T7 Design curriculum and learning activities 41 49
T8 Select ICT tools 7 8
T9 Support/model inquiry process for students 31 37
T10 Co-teaching 27 33
T11 Support team-building and collaboration of students 19 23
T12 Mediate communication between students and expertss 6
T13 Liaise with parties outside school 22 27

teacher activities that we identified from the 83 case studies analyzed. We list these
activities in sequence, such that those at the top of the table (T1-T4) are ones that
teachers traditionally engage in, namely, explaining or presenting information,
giving task instructions, monitoring student progress, and assessing student learning
outcomes. The activities listed towards the bottom of the table are the emerging
activities — ones seldom found in traditional classrooms and likely to become more
prevalent as they develop into the mainstream pedagogical practices of the future.

The only teacher role that was specifically ICT related was selection of ICT
tools (T8). However, ICT use was evident, among the cases, in all of the other
activities, particularly mediating communication between students and experts
(T12) and liaising with parties outside the school (T13). In addition, the teaching
materials developed by the teachers (T6) were generally in digital format, implying
that the teachers had some level of media-production expertise.

The type of support denoted by T9 (supporting the inquiry process) most
typically occurs when students are engaged in open-ended enquiries. It was evident
from the case studies that teachers tended to provide this support when they were
working as co-learners with students. In these instances, rather than issuing direct
instruction, the teachers modeled the inquiry process. Teachers also tended to
support team-building and student collaboration (T11) in situations where students
worked in groups. In these situations, the inquiries being undertaken are usually
collaborative in nature.

The activities associated with the codes T10, T12, and T13 are all connectedness
related. Many of the classrooms in the case studies were much more open and
connected to the outside community than were the traditional classrooms, where
teachers worked as individuals in isolation from other classrooms or the wider
community. In 33% of the innovations analyzed, we found teachers collaborating
with other teachers within and outside their schools in order to organize activities.
We also observed a relatively strong tendency for learning to be organized as a col-
laborative activity. We were therefore not surprised that supporting team-building
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and student collaboration was one of the activities that the most innovative teachers
engaged in. The relatively low percentage of cases (23%) reporting teachers engaged
in supporting team-building and student collaboration of students (T11) may indicate
a lack of teacher awareness and/or expertise in supporting team learning.

Teachers usually found it necessary to mediate communication between students
and experts (T12) and to liaise with parties outside the school (T13) whenever
external parties were involved in the teaching and learning process. In some
instances, outside experts contributed to student learning when the learning focus
went beyond the normal school curriculum and/or the scope of expertise of the
schoolteachers. In such instances, the teachers often mediated the communication
between the students and the outside experts (T12). Other instances requiring
liaison with people from the broader community were evident in endeavors relating
to organization of field trips and other learning activities (T13).

Teacher-Role Clusters

As in our effort directed at forming student-role clusters, we used K-means cluster
analysis to look for patterns of co-occurrence of teacher activities among the
innovations in the 83 case studies. The cluster-solution that provided the most
meaningful interpretation was a five-cluster solution, summarized in Fahle

Descriptions of the key features of the teacher activities and roles within each of
the five clusters follow. In order to provide a more vivid and contextual understanding
of the nature of the teacher’s role within each cluster, we describe the innovation
for that cluster found to be closest to its geometric center.

Instructing

The teacher activities most frequently found in this cluster of practices were
presenting information, giving instructions, monitoring and assessing student prog-
ress, giving learning support to students, and designing and developing curriculum
materials and learning activities. These activities denote the role teachers
traditionally played before the introduction and use of ICT. We labeled this role as
instructing to highlight the didactic, teacher-centered nature of this role in this
cluster of pedagogical practices.

Example: Using Technology to Explore Poetry
The innovation that we identified as closest to the geometric center of this cluster

was Case PHO006 (“Filipino Literati in Motion”). The instructional goal was to
enable students to express their ideas and concepts tata(Filipino poetry)
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Fig. 4.6 The innovation profile for Case PH0O06, in which the teacher activities belonged to the
instructing cluster

through technology-aided activities such as poster-making, devising slogans,
writing poems, painting, and preparing slide presentations. This innovation took
place in two class meetings (d0n per period) at the end of a teaching unit. During
the first lesson, the teacher used different multimedia presentations throughout the
various stages of the lesson (i.e., introduction, discussion, generalization, and
setting of assignments). At the end of the lesson, the teacher flashed on screen the
activities that the class would do in the next lesson. The teacher explained to the
case study researchers that the presentations were a useful means of capturing
students’ attention. The teacher also acted as an “adviser” when the students prepared
their presentations, giving comments and suggestions on, for example, layout,
color, and picture quality, when necessary.

Figure4.6 presents the innovation profile for Case PH006. Here we can see that
this practice was rated as innovative for the ICT sophistication dimension only.

Developing L earning Resour ces

The cases in this cluster shared two teacher activities, in particular: developing
teaching materials and designing curriculum and learning activities. The other
activity with relevance for this cluster was explaining or presenting information,

which we found in only 39% of the cases analyzed. We labeled the teacher role for
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this cluster asleveloping learning resources. Teachers in this cluster spent a major
part of their effort on designing and developing learning resources. Most of these
teachers also gave up their instructional and/or monitoring role during this process,
thereby requiring students to take more responsibility for their own learning.

Example: Simulated Science Experiments

One of the innovations closest to the geometric center of this cluster was Case
KRO004, in which the teacher concerned created an interactive learning environment
in which students had access to a shared database and where they could simulate
scientific experiments. The teacher, who considered lecturing non-conducive to
deep learning, wanted to promote self-initiated learning by giving students oppor
tunities to perform simulation experiments and to read relevant information. The
teacher designed curriculum materials for projection to the whole class, and pro-
grammed video simulations using Flash. The teacher also organized digital infor
mation and curriculum resources in folders for students. Students worked in the
computer lab once a week, during which time they set up hypotheses, performed
simulation experiments, and searched the Internet for information pertaining to
their project.

KROO4 T: Coach for Building
a Learning Community
et Ss: Contribute to
T . Knowledge Building
[ T~ Goal: Members of
b Learning Community

A\ Outcome: Multidimensional

\ICT: Specific/Sophisticated

Standalone | | | | Broad Community

I16T: None!

Ss: Follow Instruction —— |

T: Presenter & Evaluator

Fig. 4.7 The innovation profile for Case KR004, in which the teacher activities belonged to the
developing learning resources cluster
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Figure 4.7 presents the innovation profile for KR004, which shows that the only
dimension for which we rated this practice as innovative was ICT sophistication.

Coordinating Student Learning

The most common teaching activities involved in this cluster of innovations were
entirely different from those found in the developing learning resources cluster, even
though in both clusters the presentation of information and the assessment of
students were no longer important activities for the teachers concerned. In this cluster,
the focus of the teachers was on providing activity structures and coordinating with
other teachers and outside parties to facilitate the learning process. Hence, we
labeled the teacher role in this clustereardinating student learning.

Example: Newspaper Reporters

The innovation closest to the geometric center of this cluster was Case DEOQO5, in
which students were given opportunity to acquire media competence by working as
part of a newspaper editorial team. This supplementary media course was offered to
20 Grade 7 students in a comprehensive school in Germany. The students in this course
took up the role of “city reporters” to interview different people, including politicians,
actors, and musicians. The students’ aim was to find out how these “personalities”
used the Internet. The students posted their edited interviews on the Internet.

During this activity, the students learned to use software for publishing (word-
processing, graphics, and editing programs) as well as media equipment, such as
mini-disc recorders and digital cameras. This course was organized in the form of
a project, and students spent four lessons per week in the media center. The head
of the media center, who was also a qualified teacher of mathematics, physics, and
information technology, was present during the lessons.

At the start of the project, the teacher assigned and explained the tasks to the
students. During the second (working) phase, the teacher stayed mostly in the back-
ground, observing the students while they worked, making suggestions on new
ideas, and pointing out mistakes (e.g., grammatical errors). The teacher also accom-
panied the students to their interviews and stayed in the background during these
occasions, except for giving tips to the students from time to time. However, by this
time, the teacher was no longer the expert, and in general the students developed
greater technical competence than the teacher.

Figure 4.8 shows the innovation profile for Case DEO0O05, which we rated as
innovative on all six dimensions.

Facilitating Exploratory Learning

The most prominent feature of this role cluster was the strong focus on supporting and
modeling the inquiry process (reported in 72% of all cases), which was the only teacher
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Fig. 4.8 The innovation profile for Case DE0O5, in which the teacher activities belonged to the
coordinating student learning cluster

activity found in more than half of the cases in the cluster, other than the traditionally
important roles of monitoring, assessing, and providing feedback to students.

Example: Integrated Use of Technology to Support
a “Student-Active” School

The innovation closest to the geometric center of this cluster was Case NOOO4. This
case featured a whole school in a small rural primary school about an hour’s drive
from Oslo, Norway. The innovation involved fundamental changes in the school’s
curriculum goals and content, and in how it delivered and organized that content.
Students met as a class on a regular basis for omhir2at the start of each school

day to discuss what they were going to do for the week or the actual day and for a
few minutes at the end of the day to review progress and to discuss what should be
done next. During the rest of the day, students worked on projects for which their
teachers had set the framework. Students decided which theme they wanted to work
on and which methods to use in their projects, which were various, throughout the
year: big and small, international and local.

The school organized itself as an office landscape, where the students could use
all available resources and every available room, including the computer room,
whenever needed. Students were free to organize their own day, choose whether to
collaborate and who to collaborate with. Students could easily contact students and
teachers from other classes and levels, and they were used to finding solutions by
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themselves or in collaboration with other students, instead of asking the teacher in
the first instance. Teachers assisted students when needed, and held short talks
relating to a topic for students who wanted to attend. Students who experienced
difficulty keeping up with a weekly work program received a day-to-day plan.
Assessment was designed to engage students in the process. Each week, students
used a logbook to enter the subjects they had worked on, noted down how and what
they had done in relation to those subjects, and stated what they thought they
needed to do better.

Compared to many of the other innovations in this cluster, NO0O4 required a
higher degree of collaboration among the teachers. Teachers were divided into two
teams: teachers of Grades 1-4 and teachers of Grades 5-7. Each team imet for 4
each week on curriculum and school development matters, during which they took
into account and discussed differences in student ability and student special needs.
Figure4.9 shows the innovation profile for Case NO004.

Guiding Collabor ative Inquiry

Of the teachers across the five clusters, the teachers in this cluster engaged in the
widest variety of teaching activities. Seven out of the 13 activities were present in
more than half of the practices in this cluster. Explaining and presenting information
was an important teaching activity in nearly half of the cases (46%). Teachers
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Fig. 49 The innovation profile for Case NOO0O04, in which the teacher activities belonged to the
facilitating exploratory learning cluster
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involved in this cluster of innovations engaged in all teaching activities characteristic
of the instructing role, except for giving task instructions and developing teaching
materials. Co-teaching to support or model the inquiry process and to support team-
building and student collaboration were also significant aspects of teacher activity.

Facilitating collaborative inquiry was clearly an important teacher activity in
this cluster. Because the focus was on inquiry, there was little direct task instruc-
tion and developing teaching materials was not important. Teachers, however, still
gave strong guidance to the students in the form of presentations, monitoring,
assessment, and feedback. We labeled the teachers’ role in this clysielras
collaborative inquiry.

Example: Project-Based L earning Using Wireless L aptops

The innovation closest to the geometric center of this cluster was Case US003. This
innovation was implemented in the kindergarten through to Grade 5 classrooms of in
an elementary school in the state of Virginia in the United States. The focus was on
providing students with meaningful learning tasks linked to everyday life. Projects
were not initiated within the context of a specific content area; instead, students
selected real-world problems, and with the guidance of a teacher, collaborated to
make connections between problems and to identify possible solutions. The flexible
organization of the projects meant that they could vary in length from several weeks
to an entire semester. Each project generally encompassed several subjects, including
mathematics, reading, science, social science, and technology. Students worked
collaboratively in and outside the classroom to manage their project, to collect,
analyze, and synthesize information, and to present their results.

Each classroom was equipped with a printer and wireless-network enabled
laptops containing integrated applications, multimedia software, organizing tools,
and communications tools for email and web browsing. This set-up allowed stu-
dents to work anywhere in the school grounds, to share information with one
another, and to access content stored in a central school network, as well as to
place materials in it.

The school identified the key role of the teachers as guiding collaborative
inquiry. During the initial planning phase of the project, teachers posed questions
to students in order to relate the curriculum (project) to students’ interests and life
experiences, and to elicit relevant information from students. In the second
(fieldwork) phase, the teachers frequently circulated among the students, asking
questions, helping them find information, use materials and ICT, and determine
future directions. The teachers also regularly modeled how ICT could be used in
different phases of the project cycle. Another important function for the teachers
was grouping students into heterogeneous groups to ensure that low-performing
students played a significant part in each group’s work. The teachers regularly dedi-
cated classroom time to help students develop the capabilities necessary for accom-
plishing the projects and to work effectively individually and in groups. These
capabilities included self-monitoring and group process skills. The teachers also
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Fig. 410 The innovation profile for Case US003, in which the teacher activities belonged to the
guiding collaborative inquiry cluster

collaborated with one another on a regular basis, particularly among those who
teach the same grade level.

The innovation profile for US003 is shown in Figl0. Given the strong focus
on developing students’ ability to work on collaborative inquiry, we, not surpris-
ingly, rated this innovation very highly on the curriculum goal and students’ role
dimensions. However, we assigned a low connectedness score because the students
had no contact with parties outside of the school during the learning process. The
teachers at the school had developed rubrics for a variety of content areas to assess
student performance, but the need to ensure that the curriculum met the Virginia
Standards of Learning (SOL) strongly influenced their assessment focus. As such,
we rated the multiplicity of learning outcomes exhibited as emergent.

Teacher Roles and Extent of Pedagogical Innovation

The cluster analysis results revealed different combinations of teacher activities in
the 83 innovations analyzed, each of which exhibited different extents of change
from the roles played by teachers in traditional classrooms. Although listening
attentively to teacher presentations did not figure predominantly in any of the five
student-learning activity clusters, explaining or presenting information was reported
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in 86% of the cases in one of the clusters, which we subsequently laiseleding.
Explaining or presenting information was explicitly reported in 46% of the 83 cases
analyzed, and also in 46% of the cases irgthéing collaborative inquiry cluster.

This apparent contradiction suggests that creating and presenting multimedia mate-
rials figures as an important change in teachers’ daily milieus as professionals.
However, the national experts involved in compiling the case studies considered
that this type of activity as having a negligible impact on students’ learning process
and achievement outcomes. It is important to note that monitoring student progress
and providing feedback to students were prominent teacher activities in all of the
teacher-role clusters, except for tlieveloping learning resources cluster.
Prominent teacher activities in the two clustestructing anddeveloping learning
resources were no different in scope and characteristics from what teachers gener
ally do in traditional classrooms, other than the fact that the teachers used ICT to
accomplish these tasks.

The roles played by teachers in the other three clusters exhibited greater
differences from those evident in traditional classrooms. We suspect that these
differences will become more prevalent if the forces and conditions producing these
pedagogical innovations continue to strengthen and so achieve the curriculum
reform goals launched in many countries around the world, starting from the last
decade of the twentieth century. For teachers ircebedinating student learning
cluster, the nature of their interactions with students was not too different from that
found in traditional practices. The unique feature of this cluster is the prominence
of liaison with parties outside school as a teacher activity. Co-teaching was also
reported in 75% of the pedagogical practices in this cluster.

The strong connectedness of the classrooms in this cluster provided students
with valuable opportunities to learn with and from people outside of the school
walls, which would not have been possible if the teachers had not played the coor
dinating roles. While ICT played an important role in facilitating communication
with distant peers and experts, the teachers’ vision and desire to facilitate this con-
nectedness was the critical condition for achieving it. We note, however, that these
teachers had to feel comfortable about having others share their roles as instructors
and curriculum designers.

Another emerging feature in the roles played by the teachers was that of facilitating
inquiry. Here, teachers modeled the process for the students and then supported
them once they were engaged in it. The cluster analysis results seem to reflect two
levels of fluency in the facilitation of inquiry. With respect to the first level, teachers
in the guiding collaborative inquiry cluster were able to integrate the facilitation of
the inquiry process with support for team-building and collaboration. With respect
to the second level, there teachers in this cluster were more likely than those in the
facilitating exploratory learning cluster to bring the more teacher-centered activities
of designing curriculum and learning activities and presenting information into the
facilitative process.

As was the case with our findings relative to the student-role clusters, the
innovation profiles for the cases near the geometric center of the five teacher-role
clusters revealed different extents of innovativeness along the six innovation
dimensions (see Tabe6). And as was the case with the corresponding results for
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Table 4.6 Means of the six innovation scores across the five teacher-role clust&3) (n
Teachers’ role clusters

Developing Facilitating Guiding

learning Coordinating  exploratory collaborative
Innovation Instructing resources student learning learning inquiry Total F
scores (n=22) (n=18) (n=12) (n=18) (n=13) (6, 76)
g_score 341 3.50 4.33 4.89 5.31 10.12*
t_score 3.50 3.78 4.75 4.78 5.54 8.57**
S_score 3.59 3.33 4.50 5.06 5.69 8.30**
it_score 5.59 6.00 5.67 5.67 5.62 0.90
m_score  3.45 3.11 4.83 4.78 5.15 6.42**
c_score  3.86 3.83 5.42 3.67 4.62 1.84

*+*p <0.01

the student-role clusters shown in Ta#ll8, we found no statistically significant
differences across the five teacher-role clusters in terms of their mean IT sophistica-
tion score (it_score) and connectedness score (c_score). We did, however, find
statistically significant differences among the other four mean innovation scores
(p<0.01) across the different teacher-role clusters. This consistency in findings
between a priori innovativeness rating of teacher roles and empirical coding of
teacher activities and the subsequent cluster analysis into role clusters provides
further triangulation evidence for the validity of these two methods of analysis and
the findings that ensued.

Practices in the more traditional teacher-role clustetsucting anddevel oping
learning resources had much lower means on the four pedagogical dimensions of
curriculum goal, teacher role, student role, and multidimensionality of learning
outcomes, as well as on the connectedness dimension. These innovation scores
were all lower than 4, defined as the emergent level, and so showed only the initial
features of innovative characteristics. The mean innovation scores for the four
pedagogical dimensions were higher than 4 for the other three teacher-role clusters,
even though these typify different activity profiles of teachers.

It is clear from Tablet.4 and the descriptions of the exemplar cases near the
cluster geometric center that the changes in teachers’ daily milieus and the expertise
required to facilitate and accommodate these changes is probably much greater for
the guiding collaborative inquiry cluster and relatively less for tloeordinating
student learning cluster. One important implication of this finding is that the activi-
ties and roles of the teacher have a major influence on student activities, roles, and
learning outcomes. More importantly, it demonstrates that as long as the teacher’s
focus is not only on using ICT to improve traditional teacher activities and roles but
also on introducing even one new pedagogical focus — be it connecting students
with the outside world or developing students’ inquiry skills or collaboration ability —
significant changes in the other pedagogical dimensions will result. While we
observed many new activities and roles in the teacher practices in the pedagogical
innovations collected in SITES-M2, the findings of our analysis indicates that it is
not necessary for teachers to adopt the full variety of new activities for the innovations
to bring about beneficial outcomes.
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Teacher and Student Roles: How Related Are They?

The exact roles played by teachers and students in the 83 innovations analyzed
might differ, but the curriculum and pedagogical designs were still the teachers’
domain of responsibility. Thus, we could expect a close correlation between the
roles that teachers play and the roles that students play in relation to the same
practice. For example, if the teacher’s role is one of instructing, then we can
assume that the role of the students involved in the practice would be that of
following instructions. If the students are learning through inquiry, then the
corresponding teacher roles are likely to be those of facilitating exploratory learning
and guiding collaborative inquiry.

The cross-tabulation of the cases across the different student- and teacher-role
clusters presented in Table/ indicate broad confirmation of these expectations.
The column maxima (the bold figures in the table) represent the most likely teacher-
role cluster for each of the student-role clusters. These fall along the diagonal of the
table, indicating a high correlation between teacher and student roles. In 28 of
the cases, both the students and the teachers were performing relatively traditional
roles. A slightly higher number of cases (31 cases) had both students and teachers
playing more emergent roles. Thus, overall, 59 of the 83 cases analyzed are located
in the speckle-shaded boxes in Tablg indicating that the extent of innovativeness
in student and teacher roles matched in the majority of the innovations (71%).

But does the quadrant in which an innovation is located matter in terms of its
scalability? From an ecological perspective, the cases in the upper-left quadrant of
Table4.7 do not really require changes in social practice because the roles of both

Table 4.7 Cross-tabulation of the distribution of cases across the different combinations of
student-role and teacher-role clusters &3)

Students’ roles

Learning
Search for through Learning Learning
Follow and presentdigital through through
Teachers’ roles instructions information production inquiry online inquiry  Total
Instructing 10 4 5 1 2 22
Developing learning 9 5 2 1 1 18
Resources
Coordinating student 5 0 2 2 3 12
learning
Facilitating exploratory 4 2 6 2 4 18
learning
Guiding collaborative 1 0 3 1 8 13
inquiry
Total 29 11 18 7 18 83

Note: The speckle-shaded boxes indicate a match in the degree of innovativeness in the roles
played by teachers and students. The bold figures are the column maxima, which indicate the
most likely roles played by teachers for cases in each of the student-role clusters
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the teacher and the students remain traditional. The main change involved is the
introduction of ICT into the instructional process. Hence, from a theoretical
perspective, these cases should be relatively straightforward to sustain or transfer,
although whether they are really worthy of scaling up is another matter. The
teachers and students involved in the innovations in the lower-right quadrant had to
engage in many new activities involving new skills and significant changes in the
roles they played. It is likely that sustaining or transferring these cases would be
much more difficult.

And what about the cases where there were mismatches in the two pedagogical
roles? The 12 cases in the un-shaded lower-left quadrant of Zabkre ones
where teachers took up innovative roles and experimented with many new activities
requiring much professional learning while the students were still playing much the
same traditional roles dbllow instructions (10 cases) osearch for and present
information (two cases). The situation of the 12 cases in the un-shaded upper-right
guadrant denotes the reverse situation. Here, students were able to play more
innovative roles in the learning process even though their teachers were playing
traditional roles.

It appears that in the former group of cases, the teachers had the motivation to
change their own practices, but were not certain about giving a more autonomous,
responsible role to the students. However, in the latter group of innovations, the
teachers were willing to let the students try out new activities and roles while
keeping their own practices largely unchanged. Hence, one group of cases involved
risk-taking in terms of the teachers’ own activities and roles while the other
involved risking-taking through giving a freer hand to the students.

Ecologically, both situations involve change that is likely to be propagated
through the other contextual elements in the education environment at both the
classroom and school levels, but the challenges are different. Would innovations
involving less change on the part of the teachers be easier to implement and scale?
Do students’ learning outcomes relate more to teacher role or student role? Can we
identify observable features of pedagogical practices at the classroom level for the
innovations in the different quadrants? We explore these issues in the following
chapters by analyzing the innovations from the perspectives of pedagogical design,
teacher competence, and organizational context and support.






Chapter 5
Pedagogical Practices, Technology Use,
and Teacher Competence

During our investigations reported in the previous two chapters, the role of the
teacher emerged as the most critical ecological niche; we found that it significantly
correlated with the other five dimensions of innovation. We also found that the
teacher role was not necessarily innovative, even in the SITES-M2 innovation case
studies. Further analyses revealed that, in some cases, the teacher’s activities and
roles remained traditional even when the students' activities and roles had changed.
In this chapter, we move from ecol ogical analysesto an examination of how teaching
and learning is organized in the complex everyday milieu of the school in the
different case studies.

In Chap. 2, we used the butterfly as an ecological metaphor to describe the
highly complex activity referred to as pedagogical practice. We describe students
role metaphorically as the crop species, as we are interested in the seeds (learning
outcomes) of the mature plant. In the same vein, we consider the role of the teacher
as the keystone species. A keystone species is one whose impact on the structure of
the ecological community is greater than would be expected based on its relative
abundance. Although the plant whose leaves are feeding the caterpillars need not
be overly abundant in comparison with the abundance of the crop species, it will
nonetheless greatly influence the population composition of the entire ecosystem.
Theinteraction between the plant that the caterpillars feed on (teacher role) and the
flowering plant (the student role) is mediated through the butterfly (pedagogical
practice).

A pedagogical practice encompasses the full set of teaching activities (often
referred to as “ methods of teaching”) that a teacher engages in to support student
learning. It requires planning as well as complex decision-making — effort that is
conducted in a dynamic yet often poorly-defined environment. When, in this
book, we refer to types of pedagogical practice or methods of teaching, our focus
is on how teachers organize teaching and learning activities and tools and their
interactions withlearners, other teachers, and (if applicable) other involved parties.
Gagné (1965) identified six types of instruction method: tutoring, lecturing, reci-
tation, discussion, laboratory-based, and homework. This classification no longer
sufficiently encapsulates the teaching approaches employed in classrooms today.

N. Law et a., Educational Innovations Beyond Technology: Nurturing Leadership 89
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Joyce and Weil (2000), for example, provide descriptions of many more formats
for organizing teaching.

Formats for organizing instruction are normally included as a core component
of pre-service and in-service teacher education programs. In this chapter, we examine
the case studies to identify major formats of organizing teaching and learning in the
innovations, the kinds of ICT used for each of these formats, and the corresponding
competences demanded of the teacher. Two of our aimsin conducting this particular
exploration were to provide insight that could inform the design of professional
development programs for teachers and to shed light on the findings reported at the
end of Chap. 4.

The literature contains two popular inter-related perspectives on teaching
methods. Thefirstisgenerally referredto as” approachestolearning” (Fenstermacher
& Soltis, 2004). This perspective focuses on the philosophical commitment and
orientation underlying pedagogical decisions. The second perspective focuses on
the kinds of learning and teaching activities involved and related specific arrange-
ments and concerns. We consider the second perspective best suited to provision
of holistic concrete descriptions of the SITES-M2 innovations, for two main
reasons. First, it is easier to describe and categorize the cases according to observ-
able data and activities. Second, pedagogical practices that are highly similar in
their activity and organizational configurations may differ greatly in terms of the
underpinning curriculum goals and teaching philosophy held by the teachers
concerned. Goals and philosophy are more difficult to probe and are prone to
multiple interpretations. In this chapter, we focus on the format, structure, and
organization of the teaching and learning activities involved in the innovations. We
refer to the resulting categorizations as “pedagogica practice types’ rather than
“methods,” because the latter term may give the impression that we are providing
strict operational descriptions and directives.

Using as our basis the nature and format of the most prominent teaching and
learning activities reported in the case studies, we identified six types of peda-
gogical practice. We describe each in the following sections, highlighting its key
features and how ICT was being used. This is followed by an exploration of the
relationship, if any, between the pedagogical practice type and the level of inno-
vativeness of the case studies that adopted it. Our analyses revealed that some
practice types had higher mean innovation scores for the teachers’ roles and the
students’ roles than others. However, there was also large variability in innova-
tiveness for cases of the same pedagogical practice type. On exploring further,
we found that some types of pedagogical practice have the potential for higher
innovativeness. However, to realize this potential, teachers have to master new
competencies that go beyond learning how to use technology. In the latter part
of this chapter, we examine several case studiesin detail in order to highlight the
new competencies and knowledge that teachers require if they are to success-
fully implement the various pedagogical practice types. We also discuss the
implication for teacher professional development and teacher support in the
concluding section.
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Table 5.1 Distribution of the 83 innovations across
the six types of pedagogical practice

Types of pedagogical practice Number of cases
Expository lessons 3

Virtual schools/online courses 11

Task-based activities 10

Scientific investigations

Media production 18

Project work 34

Characterizing Pedagogical Practice

The six major formats used to organize pedagogical practices that we identified
were expository lessons, virtual schools or online courses, task-based learning,
scientific investigations, media productions, and projects. Table 5.1 summarizes the
distribution of the 83 analyzed innovations across these six types of pedagogical
practice.

Expository Lessons

The least common type of pedagogical practice was expository lessons, accounting
for only three of the 83 cases analyzed. Classroom practice consisted mainly of the
teacher giving presentations and explanations on selected content and providing
students with exercises and feedback. The main activities for students were listen-
ing to the teachers presentation and engaging in drill and practice exercises.
Technology was used to enrich the teachers expositions as well as to deliver drill
and practice exercises, often with feedback. Case ES006 (Internet in the classroom)
provides an example. The school implemented ICT extensively in the teaching and
learning of various subjects, such as technology, physics, and chemistry. Teachers
used multimedia tools to make their presentations more vivid and interesting. They
also provided their students with drill and practice software with immediate-feedback
functions.

Virtual Schools and Online Courses

In 11 of the case studies analyzed, the Internet was being used as a medium to
deliver lessons or courses. Virtua schools and online courses was the only type of
pedagogical practice that depended totally on digitally mediated interactions.
Virtual schools aretypically offered by educational organization, which provides, on
ayear-round basis, a variety of subjects via online means, including a comprehensive
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website, a detailed curriculum, and atimetable. The case study virtual schools had
generally been set up to offer subjects that would not have a sufficient level of
enrolment and/or teaching expertise to be offered in a single school. It is probably
not accidental that many of the subjects offered were multidisciplinary in nature.

Some of the virtua schools were operated by one central course provider, and
interested schools subscribed to their services. This was the situation with Case
AUO003, which reported Education Queensand’s (Australia) virtual schooling service
(VSS). The 18 “virtual” teachers involved in this innovation planned and prepared
online learning materials and teaching for six subjects for a total of 320 secondary
students in 49 schools throughout the state. Students typically attended two “real
time” lessons per week, which took place within a class of distributed students, and
a V' SSteacher delivered the lessons via audio teleconferencing and shared computer
graphics (audiographics). This provision was supplemented with scheduled indepen-
dent study time. During this time, the students worked in an online “study room,”
where they used a range of communication tools, including email and “real time”
chat rooms, to complete activities and assignments. Each participating school pro-
vided a*“study coach” from their staff to guide and assist students locally. In some of
the relevant cases that we considered, the virtual school was being operated through
the coordinated efforts of a network of schools, which had brought together their
online courses under a central administration. The online high school in Case US020
(see Fig. 3.2) provides one such example.

Other than virtual schools, which were relatively formal establishments of some
scale, there were also online courses organized by schools as a supplement to the
general school curriculum. Some of the online courses were organized to deliver a
complete course; others covered only a few learning units for specific subjects.
Online courses were generally organized as supplementary enrichment rather than
as a significant component of the existing school curriculum. The innovation
involving IT-enabled experiential learning (Case SG006) in a Singaporean high
school was one of the examples we came across of building an online course as
enrichment for students. The teachers developed extensive sets of online materials,
which covered a full range of topicsin physics and Chinese language and included
visualizing tools, audio clips, interactive exercises, and chat rooms. Every week, the
classes spent either one or two periods of their physics or Chinese lessons in the
computer laboratory, where they worked on their own with the online materials to
learn assigned topics.

The innovations belonging to this type of pedagogica practice were highly
diverse with respect to how the learning was organized, the stakeholders involved,
the technologies involved, and the pedagogies employed. However, these 11 cases
shared a common goal of providing learning opportunities for students who were
separated in space and/or time from one another. This common goal led to other
common features among the cases of virtual schools and online courses. The need
to overcome this major hurdle of separation in space and time led to teachers and
students using a range of sophisticated technology. We observed that the goals of
these courses were essentially the same as those for subjects delivered in aface-to-
face mode. As Law (2003) points out, this new mode of learning requires learners
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to develop a greater sense of autonomy and self-direction as well as the skills and
dispositions for lifelong learning. They also require teachers to exercise new tasks
brought about by the emergence of differentiated teaching roles, such as study
coaches and education professionals who specialize in developing online course
materials.

Task-Based Activities

The assignment of task-based learning activities to students was a major focus for
learning in the cases analyzed. The design of the tasks themselves comprised an
important component of the teachers' planning and preparation work, although the
nature and variety of the tasks involved differed across the ten cases belonging to
this type of pedagogical practice. Teachers usually designed task-based activities
with the aims of helping students master specific subject-matter knowledge or skills
and allowing students to play a more active role than they would during expository
lessons. However, the task-based activities reported in the case studies tended to be
close-ended, short, and clearly focused, and ICT use was generally confined to task
delivery online.

An example of tasks designed to help students consolidate their conceptual
understanding by accessing designated digital resources and following step-by-step
procedures for task completion was evident in a physics lesson on atomic structure
described in Case TWO003. The teacher prepared and then gave students work-
sheets containing instructions that directed the students to learn key concepts by
searching for specific information on the Internet and observing computer smulations.
Another example is the innovation “digi-lessons in primary education” (Case
NL002). The digi-lessons were Word documents that set out assignments containing
website links, so that students could search for information on the Internet. The
strength of this innovation, as reported in the case study, was that students could
master subject-content knowledge and |CT-based skills at the same time.

The case report authors often referred to innovations involving task-based
activities as representing a move towards a more “student-centered” pedagogy.
Certainly, the students in these cases were often busily engaged in task comple-
tion. However, the cognitive and metacognitive demands on them were often little
different from those experienced in traditional classrooms because all the students
were required to do was to closely follow instructions. The teacher still played a
prominent role in determining the learning goals, activities, and procedures.

Scientific I nvestigations

Seven of the 83 cases reported innovations that involved scientific investigations.
Although these practices were inquiry-focused, the students worked on ill-structured
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questions. Students usually worked in groups, and the investigations often took place
over an extended period of time. Thistype of practice shared many common features
with projects (see below). In our categorization framework, we distinguished scien-
tific investigations from projects on the basis of several significant features. First, the
investigations had a clear subject-matter focus on science. Second, an important goal
of the investigations was to help students understand the targeted scientific concepts
by engaging them in experiments and having them work with the primary data col-
lected. Students were involved in laboratory experiments or simulations to test their
hypotheses about specific scientific phenomena. For example, in an interschool inno-
vation that required students to use telecommunication tools to study the climate and
westher (Case ES001), students from four schoolsworked together to investigate and
compare the climate at different places. They used meteorological instruments to
collect information on various weather variables at their respective school locations
and shared the data with remote peers online. And, third, the technology used and the
facilitation required were specific to the scientific area concerned. Case ESO01 again
provides a relevant example because the students involved used meteorological
instruments to collect their data on weather. These features probably explain why we
found only seven scientific investigations among the 83 case studies analyzed.

Media Productions

The key distinguishing feature for this type of pedagogical practice is its central
focus on the production of a media product, which may comprise web pages, visual
images, animation, and music or video productions. The innovations categorized
within this type of pedagogical practice showed wide variations in terms of the
targeted media products, the complexity of the activitiesinvolved, and the length of
time over which the practice took place. Some media-production cases were rela-
tively short in duration and relatively close to traditional classroom learning. For
example, in the innovation “Digital Art” (Case SGO001), students used artwork
applications to draw. The students could complete each learning unit within one to
two class periods, and, except for the adoption of technical tools to empower the
students’ learning, the manner in which the activity was organized was the same as
that associated with traditional art classes.

Other media-production innovations also differed little in organizational terms
from that evident in traditional learning settings, but collectively they involved an
extensive range of activities and subjects. For example, the international collabora-
tive project, “MI LUGAR” (Case CL009), a semester-long interdisciplinary project
that involved all Grade 10 students in a Chilean secondary school, produced a web-
site for introducing the province in which this secondary school was located. The
innovation was conducted under the framework of an overarching international
project, WorlDLink, a World Bank Economic Development Institute program. The
aim of this program is to create interactive and co-operative learning communities
in schools through the use of communication technologies. One of the most distinctive
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features of this innovation was its coverage of 11 subject disciplines. Teachers
developed, within each of these disciplines, a sub-project scheme that required
students to conduct inquiry-based work in teams, with each team focusing on a
particular aspect of the topic. The students worked in the computer lab for 2 h each
week throughout the semester in order to construct a website featuring the topic.

The pedagogic features of many of the media-production innovations, especialy
those involving extended cases, were similar to those evident in the innovations
categorized under the pedagogical practice type, projects. The media productions
were, in fact, sometimes also referred to as projects in the case reports. Both prac-
tice types typicaly require students to work on ill-defined tasks for an extended
period of time, and some project activities also include creation of a website, as
evident in Case DK0O7. However, in projects, the purpose behind producing a
website was mainly to present student learning outcomes as a final phase of the
learning process and not as a mgjor component of the learning activities. In a
media-production practice, the creation of products was central; all other activities
in the practice were geared towards facilitating it.

The process of learning, therefore, in a media-production innovation was encap-
sulated in the production process, and the learning focus was on the quality of the
product, including its technical sophistication. To give another example, in the case
“Educational Radio Station” (Case 1L006), 50 Israeli students worked together to
operate a radio station, which daily broadcasted a student-produced program. To
maintain the operation of the station and its programs at a professional level, stu-
dentshad to learn alot of knowledge and skills, and engage in avariety of activities.
More specifically, they had to attend courses directed at giving them theoretical
knowledge about mass communications, they had to acquire the technical skills
needed to operate broadcasting devices and systems, to prepare and produce radio
programs, and they had to take part in evaluation meetings, including self-evaluation
and receiving feedback from the teacher and fellow students.

Project Work

Project work is a label often used to describe learning activities that are extended
in time and that have well-defined aims and intended products. It often involves
students working in groups through different stages of project progression, targeting
learning goals that include not only knowledge and skills in specific content areas,
but also metacognitive and sociometacognitive skills. Some pedagogical strategies
considered conducive to the development of twenty-first-century abilities, such as
collaborative learning and problem-based inquiry, can accordingly be easily
integrated into projects as a form of pedagogical practice.

We were not surprised to observe that project work was the most commonly
found pedagogical practice type, comprising 41% of the 83 cases anayzed.
Depending on the criteria for categorization, one may even consider media-pro-
duction and scientific investigations to be specific forms of project work. However,
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the 34 cases categorized as projects differed greatly in terms of their curriculum
goals, organizational characteristics, and the roles played by the teachers and stu-
dentsinvolved. For ease of understanding the diversity across these innovations, we
further categorized projectsinto four types: thematic projects (18 cases), study trips
(2), online discussion projects (10), and aggregated task projects (4).

Thematic Projects

Students involved in these projects are assigned a theme that can be as varied as
understanding the El Nino phenomenon, developing a business plan, or tackling
local conservation problems. The theme usually acts as a context within which stu-
dents gather information and develop a product to demonstrate the understanding
they have gained from the process. In some cases, the different groups of students
may be required to work on the same set of tasks; in other cases, the different teams
may work on different tasks related to the same theme in order to contribute to a
large, coordinated product.

Some of the thematic projectsin the case studies had a strong research element,
such as a project from Germany titled “ The Economy and Schools’ (Case DEO14,
see Fig. 3.2), which required the students to conduct extensive research on two
enterprises before developing their own business plan. During the project, the stu-
dents obtained information available on the Internet and in databases (e.g., business
reports) about a large organization. They then analyzed that material. They also
examined a smaller, local company through analysis of documents, visits to the
company, and interviews. They furthermore developed a business plan that was
backed up with research and set out financial and personnel requirements and a
business strategy. They ended their work with a public presentation. The teachers
played a crucia role in enlisting the participation of companies, coordinating
activities, and monitoring project progress. They played the dual role of co-learners
and assessors by participating in the information retrieval and information research
activities with the students and giving grades to those students.

While the project reported in Case DE014 was a sophisticated, year-long proj-
ect organized around an authentic real-world problem, not all of the thematic
projects that we identified were as complex. Some focused mainly on developing
students’ ability to search for information and to create presentations via technol-
ogy. Case LV002 from Latvia provides an example. It featured integrative use of
ICT in geography and informatics lessons. The project required each student to
perform internet searches and then develop presentation materials and reports
using ICT. The geography teacher planned the lesson activities, set the tasks,
distributed the responsibilities to the students, monitored task progression, and
helped the students to solve learning problems. In this project, the teacher still
played adominant rolein decision-making in all stages of the project, which made
this kind of thematic project very similar in nature to task-based activities.
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Study Trips

Only two of the 83 cases were organized as study trips. While the study tripsin both
caseswere of short duration, they were, in fact, a culmination of the learning process
that extended through a much longer period of time. As part of their preparation for
their trip, students searched for information and identified learning problems.
Essentialy, the trips were a thematic project in which the final phase was the trip.
Thetwo classes of Grade 10 French studentsin Case FROO5 that took part in a study
trip to Rome were involved in a year-long project about the Roman Empire. The
teachers concerned assigned various tasks to the students, which included collecting
information about the Roman Empire, watching an Italian film, writing a learning
diary, and taking part in a short movie production. The students’ trip encompassed
aweek of study in Rome under the guidance of six teachers at a late stage of the
project. The aim of the trip was to give the students a better understanding of the
topics they had been studying. During thisinnovation, the students used ICT to sup-
port information retrieval, write up fiction scenarios and trip diaries, engage in film
production, and then distribute these products through websites and on a
CD-ROM.

Online Discussion Projects

The distinguishing feature of this type of project is the use of online discussions to
support the collaborative co-construction of knowledge, usually involving students
from different schools, on an identified theme. One example of thiskind of project
that emerged from among the case studies was one titled “ Springtime in Our Part
of the World,” which involved an email discussion-based exchange between classes
in Denmark’s Southern Jutland and Faeroe Islands (Case DK0O7). This project
aimed to extend students’ “horizons’ by having them explore the conceptions of
springtime held by people living in different geographic, climatic, and culture con-
texts. The students completed the project by creating a website on which they
presented their learning outcomes.

The project was organized as follows. The first step saw the students engaging
in class discussions, during which they identified five sub-themes for studying
springtime. They then worked on each sub-theme via arange of activities, such as
writing email texts, searching out information on the Internet, reading and record-
ing poems to send as voice mails, and constructing web pages linked to the class
home page. One group of students was responsible for collecting and presenting
another group’s work in the form of web pages, as well as updating the class on
emails sent from the Faeroese students. The Southern Jutland teacher and the
Faeroe | slands teacher collaborated to plan out the students’ program of work. They
monitored the students’ written work, editing each text alongside the students con-
cerned. They aso provided supervision and guidance to individua students and
groups, and directed the project during classroom-contact time.
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Not al online discussion projects aim to produce tangible deliverables at the end
of the learning process. Some discussion projects may involve communication with
members of the wider community instead of peers, and the focus for the projects
may simply be to extend understanding. One example of this kind of discussion
project involved learning through web-based discussion (Case CNOQ9). During
their discussions, students raised questions related to any physics, chemistry, biol-
ogy, or mathematics matter that they wanted to understand better. Because the
forum was open to al students, teachers, school supervisors, and school alumni, the
students could post questions and receive feedback from teachers and peers, aswell
as from outside experts. The teachers did not designate which topics should be
discussed; nor did they commit to providing the students with answersto their ques-
tions. Instead, they provided the students with direction on how to search for rele-
vant information and then left the students to solve the problems by themselves.

Aggregated Task Projects

Thistype of project organization isvery similar to task-based activitiesin that these
are generally short and without inherent linkage between the different tasks.
However, they still fall within the project category, as they are put together under a
singlelearning theme. One example of this kind of project was the innovation relat-
ing to the Whitbread Yacht Race “ Searching for information on the Internet in the
‘Whitbread Race’ Project in Lower Secondary Education” (Case NL013). Over
10 weeks (a quarter of the school year), the secondary school students involved
worked, for two 45-min lessons per week on a number of internet-based tasks, all
related to a virtual sailing tour.

While the project as a whole was extended, the individual tasks were not (see
Fig. 3.3). The teacher set up a project website, on which were eight chapters con-
taining several assignments, along with folders for each student containing their
particular assignment work. The students often worked in groups to collect infor-
mation from reference books and the Internet about the relevant seaport or country,
discuss the assignments, share the tasks, exchange answers, and help one another.
They also had to complete a paper-and-pencil test about the Whitbread Race and,
as afinal product, design and then make a game featuring this race.

This aggregated task project was very similar to the task-based activities in
terms of pedagogical approach and task design, but it was constructed as a coherent
sequence around a theme that the students had to follow through. Also, aggregated
task projects generally are more extended in time and magnitude than task-based
activities, which are generally completed within one or several lessons.

Summary

In summary, thereis great diversity among the innovations categorized as projects.
With the increasing emphasis on developing students’ self-directed, lifelong-learning
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ability, projects are becoming a very popular form for organizing student learning
in many schools. However, even among the projects collected in the SITES-M2
study, we found substantial differences in terms of the complexity of the project
themes, the deliverables expected, the extent to which the students were given
responsibility to determine their own learning goals, the duration of the project,
and whether the students worked in collaborative teams or as individuals.
Depending on the nature of the project, the ICT tools used also differed
greatly. Those that incorporated collaboration with distant peers or community
experts relied heavily on communication technology. Those with a strong empha-
sis on information search needed Internet connection and search engines, while
those involving the production of digital deliverables as outcomes of the learning
process required the use of multimedia production tools and web-page editors.

Pedagogical Practice Type and ICT Use

In this section of Chap. 5, we explore the kinds of ICT tools that the case-study
teachers and students were using. We also look at preferences for specific tools for
particular pedagogic practices. Weidentified 15 different types of technology in the
83 cases examined, which we grouped into general hardware, software, and network
communication tools. We further categorized these technologies into the seven
groupslisted in Table 5.2. The table makes evident that while most of the toolswere
not designed specifically for educational purposes, many of the specialized,
discipline-specific toals, such as simulation and modeling software and data-loggers
(for sensing and recording experimental data), were. Teachers and other relevant
individual s often derived this latter group of tools from tools used by professionals
in the respective disciplines.

Table5.2 Typesof ICT tools used in the SITES-M2 cases analyzed
Specialized/discipline-specific tools  Simulation and modeling software

software Data-logging tools
Data-analysis software
Tutorial/reference resources Tutorial/drill and practice software
Learning support resources, reference resource materials
Mobile technology Laptop computer, hand-held devices
Network and computer-mediated Asynchronous communication tools
communication (CMC) tools Synchronous communication tools
LAN
Multi-media production tool Web page/multimedia authoring tool
Media capture equipment
Basic Internet access Email
Internet browser and search engines
General office application Word-processor

Presentation software
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Table 5.3 presents the frequency of use of the various ICT tools in the innova-
tions belonging to each of the six types of pedagogica practice. The most com-
monly used type of tool was basic internet access, followed by general office
applications and multimedia production tools. Maobile technology and the more
education-specific tools had a relatively low level of use among the cases
collected.

ICT use across the different types of pedagogical practice varied considerably.
Virtual schools and online courses had the most widespread use of network and
CMC tools. Nearly all of the scientific investigations used specialized tools, while
media productions and virtual schools had the lowest level of use for these tools.
Tutorial and reference tools were most popular for task-based learning and least
popular for scientific investigations and media productions.

Innovativeness of Different Pedagogical Practices

Innovations belonging to the same pedagogical practice type share the same
activity format and structure. However, aswe reported earlier, similarity in activity
structure may not result in teachers and students playing similar roles. Although
activity structure does not determine the extent of innovativeness of a pedagogi-
cal practice, we were interested in determining if we could detect a relationship
pattern between pedagogical practice type and extent of innovativeness.

Aswe discussed in Chap. 3, teachers' roles and students’ roles are pedagogi-
cally the most important dimensions among the six key dimensions of innovation.
Figure 5.1 shows the box plots of the median and quartile scores as well as the
range of teacher-role and student-role scores across the different types of peda-
gogical practice.

The means and medians for the teacher’s role scores and the students' role
scores presented in Fig. 5.1 clearly show that the different types of pedagogical
practice differed from one another in terms of the average level of innovativeness.
Furthermore, there is consistency in terms of rank-ordering of teacher’s and stu-
dents' role scores for the different types of pedagogical practice.

In Chap. 3, we noted that innovation scores higher than or equivalent to 4 signify
innovativeness and scores lower than 4 signify traditionalism. Figure 5.1 therefore
also shows that teachers were more likely to play more innovative roles in relation
to thematic projects, study trips, online discussion projects, media productions, and
scientific investigations. Teachers in the three types of practice categorized as
aggregated-task project, task-based learning, and expository lessons generally
played relatively traditional roles.

These findings indicate that when teachers use ICT simply to enhance tradi-
tional pedagogies, such as expository lessons and task-based |earning, rather than
use ICT intheir efforts to organize newer forms of open-ended, collaborative, and
extended learning activities, they do not play more innovative pedagogical roles.
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Fig. 5.1 Box plots of teacher’srole scores and students’ role scores across the types of pedagogical
practice

The students’ role scores displayed a distribution pattern across the pedagogi-
cal practice types similar to that of the teacher’s role scores. This finding indi-
cates that the newer types of pedagogical practice also tended to be more
student-centered, especially with respect to giving students better opportunitiesto
take responsibility for their own learning, collaboration, and inquiry (see
Fig. 5.1).

Whilethe types of pedagogical practice had a strong influence on the roles that
teachers and students played, there was also great variability in the degree of
innovativeness of cases within the same pedagogical practice type, particularly in
relation to the newer types of practice that attracted the higher mean innovation
scores. For example, the teacher’s role scores and the students’ role scores for the
seven cases of scientific investigations ranged from a rather traditional score of 2
to a maximum of 7. It is reasonable to expect that teachers and students would
therefore play different roles in the different kinds of learning activities associated
with the different pedagogical practice types. In the next section, we consider
possible reasons for the very large variability in innovativeness within the more-
innovative types of pedagogical practice.
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Teachers' Roles, Students Roles and Pedagogical Practice
Types. Consistency and Anomalies

So far, we have reported the variation in role scores for teachers and students sepa-
rately for the different pedagogical practice types. The analysisthat we present in this
section was based on this question: did the cases with innovative teacher-role scores
have innovative student-role scores, and was this also the situation for the traditional
role scores? Taking a score of 4 or above as innovative and below as traditional, we
categorized the 83 case studies into four groups featuring the relative innovativeness
of the teacher’s role score (T_score) and the students’ role scores (S_score):

e Group A — both teachers and students played innovative roles
» Group B — the teacher role was innovative but the student role was traditional
e Group C — both teachers and students played traditional roles
e Group D — the teacher role was traditional but the student role was innovative

Table 5.4 presents a summary of the distribution of the innovation cases across the
four groups of pedagogical practice. Here we can see that the teacher and student
roles for cases in Groups A and D are “consistent” (i.e., both traditional or both
innovative). These two groups account for 28 and 31 cases, respectively, thus making
up the majority of the 83 analyzed cases. These figures triangulate well with the
high correlation (r=0.77; p<0.05) between these two role scores (for details, see
Chap. 3). Of the remaining 24 cases, 12 went to Group B and 12 to Group C.

The casesin Groups B and D warrant particular attention. Given our assumption
that the types of roles that students play have a greater or lesser impact on students’
learning outcomes, then we can consider the cases in Group B as somewhat disap-
pointing. Although the teachersin this group of cases played innovative roles, their
students still played relatively traditional roles. The Group D cases, however, we
found both surprising and pleasing: the students played innovative roles even
though their teachers' roles remained traditional.

Table 5.4 Teacher- and student-role categories of innovativeness and traditionalism, by types of
pedagogical practice

Pedagogical practices Group A Group B Group C Group D
Project: thematic (n=17) 11 4 1 1
Project: study trip (n=2) 1 1 0 0
Project: online discussion (n=10) 2 3 2 3
Project: research (n=1) 1 0 0 0
Project: task (n=4) 1 1 2 0
Media production (n=18) 11 1 2 4
Scientific investigation (n=7) 4 0 3 0
Virtual school and online course (n=11) 0 2 7 2
Task-based learning (n=10) 0 0 9 1
Expository lessons (n=3) 0 0 2 1

Total (n=83) 31

[
N
N
[o¢]
-
N
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Theresultsin Table 5.4 also show that the cases within each type of pedagogical
practice type are not similarly distributed across Groups A to D. For example, most
of the casesin Group A are thematic projects and media productions (each compris-
ing 11 cases out of a total of 31 cases), while most of the cases in Group C are
task-based learning and virtual school/online courses (comprising nine and seven
cases, respectively, out of atotal of 28 cases). We can also see that the cases within
each pedagogical practice type are distributed among at |east two of the groups, and
sometimes across all four groups. These results indicate that the pedagogical prac-
tice type only prioritized particular combinations of teacher and student roles, but
did not determine them.

Teachersplay apivotal role with respect to making decisions, orchestrating learn-
ing activities, and facilitating student activity at the classroom level. When imple-
menting pedagogica innovations, teachers often have to go beyond their comfort
zone, asthey face new challenges and try new practices requiring new expertise. The
reason why teachers in some of the innovations were still playing traditiona roles
was probably because they did not have the necessary expertise. But why, then, were
the students of some of these teachers able to play innovative roles? We were also
puzzled by the apparent concentration of particular types of pedagogical practice
within each of the four groups. In an effort to gain greater clarity on these matters,
we examined some of the cases in each of the four groups from the point of view of
the expertise that the teachers needed to perform competently.

Teacher Competence and Pedagogical Innovation

It isgenerally expected that an effective teacher possesses not only knowledge about
the subject matter (content) to be taught but also general pedagogical knowledge,
such as their students’ prior knowledge and the kinds of activities likely to interest
those students. According to Shulman (1986), teachers with mastery of both content
knowledge (CK) and pedagogical knowledge (PK) are not necessarily able to apply
the PK needed to effectively teach specific content. He therefore proposed that
teachers need a third kind of knowledge, that relating to the pedagogy associated
with teaching specific content, which he termed pedagogical content knowledge
(PCK). Mishra and Koehler (2006), Koehler and Mishra (2005), and Suharwoto
(2006) extended Shulman'’s typology by adding technological knowledge (TK), so
that teachers are capable of “understanding and negotiating the relationships
between these three components of (technological, content and pedagogical) know!-
edge” for true technology integration (Koehler & Mishra, 2005, p. 134).

Bringing TK into the typology would allow, the above researchers argued, for
additional kinds of knowledge, namely, technological pedagogical knowledge
(TPK), technological content knowledge (TCK), and technological pedagogical
content knowledge (TPCK) (see Fig. 5.2). TPK refers to knowledge of the exis-
tence of generic types of technology, and how these can be used to change peda
gogical practice. TCK describes the knowledge teachers need to have to understand
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CK  Content knowledge

PK Pedagogical knowledge

TK Technical knowledge

PCK  Pedagogical content knowledge

TCK Technological content knowledge

TPK  Technological pedagogical knowledge

TPCK Technological pedagogical content knowledge

Fig. 5.2 The technological pedagogical content knowledge (TPCK) framework proposed by
Mishra and Koehler (2006)

how specific technology can change the teaching and learning of specific subject
matter. TPCK describes knowledge derived from a good understanding of the inter-
action of all three components, such that teachers can thoughtfully interweave them
for effective technology integration.

In the remainder of this section, we examine several SITES-M2 case studiesin
order to identify the types of knowledge that each case required of the teacher or
teachers concerned, especially with respect to competent pedagogical performance.
We also consider whether the different types of pedagogical practices evident in
these cases required different kinds of teacher knowledge for competent
performance.

Teacher Expertise Required for Innovative Thematic
Projectsin Group A

Most of the thematic projects were evident in the Group A cases, an example of
which is one of the cases from South Africa (Case ZA001). During thisinnovation,
Grade 7 students worked on a thematic project about HIV/AIDS. The project not
only required students to conduct research on interrelated questions of world over-
population and the influence of HIV/AIDS, but also to gain computer literacy,
problem-solving, collaboration, and presentation skills. The activities included in
the innovation took place during two 1-h lessons per week over aperiod of 7 weeks.
Student group-leaders coordinated these activities, thus structurally shifting leader-
ship away from the teacher to the students. Each student was responsible for a
different part of the project, an organization practice that differed from the students
traditional way of working in class. The student groups used different technologies
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to accomplish the various tasks during the different stages of their inquiry. These
tasks included collecting information from the Internet and el ectronic encyclopedias,
online discussion with outside experts, data analysis using spreadsheet software,
and compiling reports with the aid of word-processor and presentation software.

To accommodate the changes in teacher-role and student-role occasioned by the
project, the four teachers involved in this project needed the following types of
knowledge: new PK in order to design and facilitate the project; new CK for atopic
not part of the formal school curriculum); and new PCK to apply their CK in their
design of this cross-curricular (human and social sciences, life orientation, and
technology) project. Because the student groups used different technol ogies during
the project, the teachers also needed TK, that is, to be competent users of those
technologies. They furthermore needed TCK to select the right tools and digital
resources for the appropriate learning activity, and they needed TPK in order to
organize use of these tools among the students and to help the students use them.
TPCK also emerged because the four teachers had to interweave the three compo-
nents (T, C, K) when designing and implementing the innovation.

It is clear, from this example, that successful implementation of a technology-
supported thematic project requires teachers to devel op new knowledge in all seven
domains identified. Doing so is no simple fesat.

Teacher Expertise Required for Thematic Projectsin Group B

The example we use here isthat of Case SG003. Titled “An I T-Enabled Standards-
Based Approach to Project Work,” Case SGO03 reported an attempt by 15 mathe-
matics, science, and English teachers to develop an interdisciplinary project in six
Grade 8 classesin support of the IT Masterplan launched by the Singapore Ministry
of Education in 1997. The innovation piloted the use of a suite of web-based com-
munication tools developed by an industry partner. Students received information
about the various stages of the project and what they would need to do during it,
through the Instructional Planner software, and both teachers and students used a
collaborative platform in the software suite, Team Projects, to manage the project
and conduct online discussions. For assessing students' project work, the teachers
used the software Authentic Assessment Tool, incorporating into it the necessary
rubrics and benchmarks.

The 15 teachers had to engage in significant curriculum and assessment devel op-
ment in order to bring the project to their students. They had to plan out al the
instructions on the Instructional Planner and set up the assessment rubric. Like their
colleagues in Case ZA001 above, the teachers had to master all seven kinds of
knowledge depicted in the TPCK framework in order to implement this innovation.
In particular, the teachers had to work with the industrial partner to overcome an
initial lack of user-friendliness in the suite of communication tools (TPK) and then
to customize those tools for their own specific curriculum context (TCK and
TPCK). Moreover, the interdisciplinary project work that the project involved was
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new to the school, which made for a steep learning curve for the teachers in terms
of PK (designing and facilitating project work), CK (identifying and developing the
interdisciplinary themes), and PCK (facilitating the interdisciplinary project to
achieve the set subject curriculum goals).

The teachers who participated in this innovation understood that its success
depended on them leaving behind a didactic mode of teaching to become super-
visors and facilitators of learning. They particularly appreciated the possibility
of providing more comprehensive feedback to students — assuming the rubric-
based assessment module functioned in a manner appropriate for their needs.
However, both students and teachers were not used to this new mode of teaching
and learning. Much of the students' learning activities was made up of well-
structured step-by-step tasks, and most students still preferred to ask their teach-
ers questions directly during class time instead of using the online discussion
platform. The teachers found it difficult to control noise level and the disruptive
behavior of some unengaged students while groups worked on their projects.
The knowledge required of the teachersin this thematic project was therefore no
less than that required of teachers in the Group A innovative thematic projects,
even though the Group B students played relatively more traditional roles than
the Group A students.

Teacher Expertise Required for Online Courses
in Groups B, C, and D

Virtual schools and online courses greatly reduce the obstacles to educational
access associated with geographical distance. Of the 83 analyzed innovations,
11 belonged to this category. Our analysis of the roles played by the teachers and
learners in these online courses led to us placing alarge majority (7) of these cases
in Group C, and only two each in Groups B and D. We were particularly interested
to find out whether there were different requirements on teachers' competence for
the examples of online courses within the three groups.

UKO009 was one of the saven cases of online courses in which both teachers and
students played traditional roles. Thisinnovation took place in a co-educational high
school (catering to students 13-18 years of age) located on the outskirts of a small
coastal town in the north-east of England. In order to improve students' conversa-
tional skillsin French, the teachersin this school arranged lunchtime video-conference
sessions between students at the school working towards their GCSE qualifica-
tions and students from a remote school in France. (Students at both school could
volunteer to participate; they were not compelled to do so.) For 20 min each week
across 10 weeks, the English- and French-speaking students met via video-confer-
encing to discuss assigned topics. Ten minutes of each session was given over to the
French students asking questions and the English students responding in French, and
10 min was spent with the English students asking the questions and the French
students responding in English.
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The teachers from both countries had to collaborate to decide the discussion
topics for each session, and to prepare discussion sheets containing ten questions
pertinent to each topic. Although the students learned from discussing with peers
from another country instead of from their own teachers, they did not determine
the topics of or questions for discussion and hence assumed rather traditional roles
during the learning process. This, of course, does not mean that the students did
not benefit from the innovation; the case study authors reported that the students
improved their listening and speaking skills by engaging in these more authentic
conversational contexts.

The teachers involved in Case UK009 had to master new knowledge in a wide
range of areas. First, they had to master the complex technological skills (TK)
involved in establishing a video-conferencing link with another school. They had to
set up the computer link via a ISDN2 line, use a remote control to position the
camera effectively for the visual link, and put the microphone in place. They also
had to master new pedagogical skills (PK) involved in setting up the 10 weeks of
lunchtime sessions and offering those sessions to students on a voluntary basis.
They had to plan and organize an effective program separate from and in addition
to the main timetabled curriculum. They had to exercise new knowledge in the form
of TPK in order to acquaint students with the video-conferencing system and to
enable them to use these tools independently. They also had to exercise this form
of knowledge when determining topics and questions appropriate for discussion
during short video-conferences and likely to engage and interest the students. That
said, organizing discussions conducive to learning foreign languages is a very com-
mon learning activity. Having students engage in discussions via video-conferencing
does not require teachersto exercise new CK, TCK or TPCK. Based on thisanalysis,
we decided that the greatest challenge for the teachers who implemented the
UKO009 innovation was acquiring and then using the necessary technological
knowledge (TK).

The Virtual Schooling Service (Case AU003), a project initiated by Education
Queensdland in Australia to provide students with access to subjects not offered by
their schools, provides an example of flexible delivery of subject matter viaarange
of synchronous and asynchronous learning technologies. In 2001, 18 teachers
prepared online materials and taught six subjects to 320 secondary students in
49 schools throughout the state of Queensland. Students were grouped across
schools to make up viable virtual classes, which together attended “real-time”
lessons taught by a Virtual Schooling Service teacher. Each school provided its
complement of distance learners with a staff member (designated a study coach) to
guide and assist.

Examination of cases UK009 and AU003 makes obvious the fact that design-
ing, developing, implementing an online course requires very extensive new
knowledge that cannot easily be acquired and then exercised by one teacher
alone. The extent to which there is a significant input of external expertise, sup-
port, and pedagogical leadership has a large influence on whether an online
course belongs to Group A or Group C.
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Teacher Expertise for Media Productionsin Group D

The three cases in Group D were particularly interesting because the students in
these practices took on innovative roles, while the teachers' roles remained tradi-
tional. All three cases were media productions, two of which involved digital art —
one in a primary school (Case SG001) and the other in a secondary school (Case
CNOO01). The third involved the production of an electronic journal (magazine)
(Case ITO01). In the interest of space, only the two digital art cases are discussed
below for illustration purpose.

Although Cases SG001 and CNQO1 involved the introduction of a new medium
(digital art), the teaching practices evident were not fundamentally different from
those in traditional art classes. However, computer access allowed teachers and
students to source (e.g., from museum websites) and use different examples of art
pieces aswell as pictures and information related to the themes encompassed by the
students' art productions. The new medium also alowed students to experiment
with a wider range of artistic effects and, importantly, to modify their artworks
more easily than before, which heightened their willingness to explore their artistic
creativity and ability. Another advantage was that of sharing artworks. Digital artwork
not only can be shared more easily with others, but also make self- and peer-eval-
uation simpler to organize. The case study authors reported that some students were
able to master the new medium (and technology) more readily than some of the
teachers, and so tutored other students, and sometimes even their teachers.

In these two digital art cases, the teachers had to master new TK and new TCK in
order to demonstrate to students how they could use the different functionaities of the
technology to create different forms of art. The teachers also had to master new TPK
and TPCK so that they could effectively organize their art classes in the new setting.
However, they had to make only negligible changesin their CK, PK, and PCK.

Teacher Expertise Required for Task-Based Learning in Group C

Of al the different types of pedagogical practices, task-based |earning had the great-
est proportion of Group C cases — the cases in which both teachers and students
played largely traditional roles. One of the cases within this category was Case
SG005, which reported the use of ICT to teach food tests and nutrition to students
at the lower secondary school level. The innovation involved nine biology teachers
within the school, one of whom took the key responsibility of developing the learn-
ing package. This teacher designed the package so that students could access its
content during four 50-min lessons spread over 3 years, from Grades 7 to 9.

During either their Grade 7 or Grade 9 year, students accessed a web-based
video demonstration, asimulation, and a quiz to learn about food tests as part of the
science curriculum at these two levels. In Grade 9, students also engaged in a quiz,
aweb-based exercise that required them to produce adiet plan for three people with
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different food requirements, and an online chat and forum on the topic, “world food
problems.” Thiswork also served as a means of reviewing students' understanding
of the food test concepts. If they met the assessment criteria, they then proceeded
to learn a component on nutrition.

The teacher who designed the package had to possess extensive TK, TCK, and
TPK to accomplish this task. However, the types and levels of knowledge required
of the other eight teachers who used the package in their teaching were minimal.
The structure of the learning activities involved in the four lessons was such that
neither teacher nor student had to change their traditional roles. The activity struc-
ture was, in fact, familiar to the teachers because well-defined tasks are common-
place in the biology curriculum. Hence, developing and implementing task-based
learning is generally much less demanding on the teacher, unless he or she has to
develop afull-blown learning package from scratch.

Discussion: Teacher Professional Development
and Policy Implications

The findings reported in this chapter support the claim that how a pedagogical prac-
tice is organized can have an important influence on the innovativeness of an ICT-
supported pedagogical practice. However, the findings also show that this influence
is not always deterministic and that variability in innovativeness within the same
type of practice can vary markedly. The profiles of ICT tools used in the different
types of pedagogical practice were also different, reflecting the different kinds of
learning activities involved in the different practice types. Again, there was large
variability in ICT use within the same type of practice, indicating that while the
pedagogical -practice categorization is a hel pful way to describe and understand how
ICT was being used and how learning was being conducted in the SITES-M2 inno-
vations, it should not be taken as providing strict definitions of the typologies.

Koehler and Mishra (2005), Mishra and Koehler (2006), and Suharwoto (2006)
propose that teachers wanting or required to introduce ICT into their pedagogical
practice and their students' learning need to attain and exercise types of knowledge
additional to those that Shulman (1986) offered (i.e.,, CK, PK, and PCK). Our
analysis of the kinds of teacher knowledge evident in severa selected case studies
point to several important findings.

Practices necessitating significant changes in teachers and students roles
reguire teachers to master not only new knowledge relating to technology, but also
new PK, PCK, and (sometimes) new CK, such asin the case of a thematic project
involving the study of an authentic problem, such as HIV/AIDS (see description of
case study above). These requirements explain why some of the case study teachers
played relatively traditional roles in some projects and scientific investigations.

Online courses cannot be implemented without the establishment of a sophisti-
cated technology infrastructure and online resources, which requires very good
mastery of specialized TK, TCK, TPK, and TPCK. We observed that, unless the
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online course was part of a larger innovation with pedagogical and technological
support involving multiple schools, the course tended to focus simply on bridging
the geographical divide and not on bringing about significant role changes for the
teachers or the learners. Perhaps the teachers in these instances were overwhelmed
with the learning they need to acquire to cope with the technology-related aspects
of the online course and so were not able to take on further changes involving more
kinds of new knowledge.

Media productions, on the other hand, are practices that typically encourage
students to take on the more active role of creating useful products. We noted that
teachers only needed to master TK and TCK to implement this type of practice and
still allow their students to take on innovative roles. In some instances, when other
professionals in the school, such asan ICT coordinator, could digitize the products
created by the students, the teachers did not have to master the technology-related
knowledge for the students to benefit from using the new media.

These findings have important implications not only for policy and strategic
planning of ICT integration in learning and teaching in schools and at regional and
national levels, but also for professional development opportunities for teachers.
Our first recommendation with respect to these matters is for schools and other
relevant organizations to collaborate in the setting-up of an innovation framework
and infrastructure as well as a curriculum support network for teachers. This, we
consider, would reduce the burden that teachers experience when coping with the
acquisition and implementation of new knowledge. Our second recommendation is
that professional development provisions for teachers must include not only the
four kinds of technology-related knowledge but also PK, PCK, and CK if the goal
is to bring about more student-centered and collaborative inquiry-oriented peda-
gogical innovations. We also consider, as our third recommendation, that the pro-
cess used to select pedagogical practice typeis strategic, so that the teachers do not
have to cope with extensive learning in many different areas of knowledge at the
same time. Rather, it would be better if the innovations were scheduled. This prac-
tice would allow the changes taking place to become progressively more complex.
Our fourth, and final, recommendation relative to the findingsin this chapter is that
pre-service teachers should be scaffolded not only to master the rudimentary
knowledge in all seven areas, but also be given opportunities to observe and to
experiment with orchestrating these different kinds of knowledge in actual
pedagogical settings using ICT.






Chapter 6
The Nature of Innovation Schools

Classrooms are embedded inside schools and, in turn, embedded in larger,
contextual units such as school districts all the way to an entire education system.
We have examined ICT-using pedagogical innovations at the classroom level, in
particular the features that characterize the innovations as different from “normal
practice.” This section of the book comprises three chapters in which we extend the
ecological study of innovations in order to examine the contextual conditions at
the school level. Our overarching question at this point is how can pedagogical inno-
vative practices be supported, sustained, and scaled up?

This chapter begins with a review of literature on types of innovatiglementation
and their promise for educational change. The studies reviewed highlight the
importance that certain contextual factors have for the effdatiplementation of
educational innovations. These factors include school vision, history, and culture,
school development priorities, organizational structure, leadership and change
management strategies, staff development provisions and organization, technology
resource management, and external support. We grouped these factors under five
themes — school background, school strategies, principal leadership, school ICT-
infrastructure, and government and community support, and used these in order to
explore the 82 SITES-M2 case studliem examples of factors relating to these
themes. The results of this analysis not only highlight the common contextual conditions
within each theme but also associations between some school-level profiles and various
characteristics of the pedagogical innovations at the classroom level.

Innovation | mplementation and Educational Change

Rational planning, one popular approach to implementation of change, comprises
elements such as needs analysis, research and development, strategy formation,
resource support, implementation and dissemination, and evaluation (Lueddeke, 1999).

1Although we analyzed 83 case studies at the pedagogical-practice level, there were actually only
82 schools involved because two of the cases featured the same school.

N. Law et al., Educational Innovations Beyond Technology: Nurturing Leadership 113
and Establishing Learning Organizations, DOI 10.1007/978-0-387-71148-5_6,
© Springer Science+Business Media, LLC 2011
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While a systematic approach is attractive, change in schools is often complex and chaotic
(Fullan, 1999). Fullan (2007) draws two basic conclusions in relation to educational
change: “First, change will always fail until we find some waydefeloping
infrastructures and processes that engage teachers in developing new knowledge, skills,
and understandings. Second, it turns out that we are talking not about surface meaning,
but rather deep meaning about new approaches to teaching and learning” (p. 29).

The rapid evolution of computer technology necessitated a change of approach
to corporate technology management (Applegate, McFarlan, & McKenney, 1999).
Numerous studies of technology implementation in organizations first appeared
in the 1950s and led to efforts to translate what was learned in these settings to
school settings. However, applying theories about managing technology imple-
mentation in corporations to school systems proved inexact. Approaches focused
on understanding the needs of school systems entered the literature. Taking the
approach of instructional system design, Ely (1990), for example, suggested eight
conditions that facilitate the adoption, implementation, and institutionalization
of educational technology innovations: (1) dissatisfaction with the status quo,
(2) the existence of necessary knowledge and skills, (3) available resources,
(4) available time, (5) existence of rewards or incentive for participants, (6) expec-
tation and encouragement of participation, (7) commitment from those who are
involved, and (8) evident leadership. The International Society for Technology in
Education (ISTE) today lists these conditions as essential for effective ICT inte-
gration (Davis, 2008). Certainly, this list gave us a lens through which we could
analyze what schools need to have or to put in place during the change process
associated with the implementation of educational innovations.

In his consideration of changes involving curriculum and pedagogy, Fullan (1993)
provides a useful framework that considers the complexity of the change process in
schools. He proposes formulation of a common vision as the most critical step in the
implementation process. Fullan’s framework can also be usefully applied during efforts
to understand the nature and challenges of change associated with ICT implementation
directed at effecting pedagogical innovation in schools. Kearsley and Lynch (1992) also
note that the ability to develop and articulate a vision of how ICT can produce changes
is a critical element of effective leadership of educational innovations.

School change involving ICT implementation is complex, even when it does not
involve changes in classroom practice. Having adapted, for school contexts, a frame-
work designed to facilitate management of information systems in organizations,
Telem (1996) argues that the school-based framework needs to incledefp@nents,
namely, technical, structural, psychosocial, goals and values, and managerial. In his
case study account of implementation of computers in schools in Ontario, Canada,
Fullan (1992) emphasizes the need to examine the change process as experienced
by teachers. This perspective, he explains, allows one to identify the key factors
associated with the implementation of computers in classrooms. These include the
characteristics of the innovation, the degree of commitment and support, access to
professional development, and the nature of the principal’s leadership.

In responding to the question of whether schools necessarily have to work
through developmental pathways or models when implementing ICT in order to
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bring about educational change, Mooij and Smeets (2001) suggest a five-phased
model of increasing levels of ICT transformation, with each level more profound
than the last. They list the phases as follows:

1. Incidental and isolated use of ICT by one or more teachers

2. Increasing awareness within the school of the relevance that ICT has for all levels
of the school

3. An emphasis on coordinating the implementation and integration of ICT (hardware
especially) within the school

4. An emphasis on didactic innovation and ICT support

5. Use of ICT-integrated teaching and learning that is independent of time and place

Mooij and Smeets generalized all of the phases except the last one from their analysis
of case studies of ICT implementation in ten secondary schools in the Netherlands.
The authors explain that the fifth phase could be construed as a theoretical construct
only, because it was not yet evident in the observed practices in the schools. Mooij
and Smeets also suggest, as an outcome of their work, ways that schools can learn
about and from one another’'s ICT implementation experiences. They furthermore
suggest how national policies and school management and leadership can be directed
towards supporting desired ICT-related school development. However, we consider
that Mooij and Smeets’ five-phased model may not provide an appropriate basis for
these purposes. This is because the model focuses on the technical history of ICT use
in schools rather than on the implementation and development history in schools.

In their studies of implementation of information systems, Laudon and Laudon
(1998) summarize four types of organizational change that ICT enables in the busi-
ness sector. These are automation, rationalization, reengineering, and paradigm shift.
Automation refers to bringing in ICT in order to help employees perform their jobs
more efficiently and quickly. Rationalization of procedures means “streamlining of
standard operating procedures ... [and] eliminating bottlenecks so that automation
makes the procedures more efficient” (p. 391). In general, automation and rationaliza-
tion are similar processes because they focus on designing, planning, constructing,
and controlling. Reengineering refers to radically redesigning the processes used to
produce services and/or products, such that business costs are significantly reduced.
Paradigm shift is a more radical form of reengineering. It involves reconceptualizing
the nature of the business and the nature of the organization. Each of these four types
of change offers the organization different rewards and risks.

Yuen, Law, and Wong (2003) propose three models of change that have simi-
larities with Laudon and Laudon’s (1998) typology. Yuemleput forward their
models after analyzing the strategies that 18 schools used when endeavoring to
integrate ICT in teaching and learning within their respective curricula. The
authors found that the strategy each school adopted (and the outcome of that
strategy with respect to ICT pedagogical innovation) was strongly dependent on
several factors: school-leaders’ vision and understanding of the role and impact
of ICT in the curriculum; the leaders’ goals and objectives for ICT integration;
and the history, culture, and background of the school; and the school’'s general
vision and mission relative to teaching and learning.
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Yuen and colleagues termed the first of their three models, the technological
adoption model. It is akin to Laudon and Laudon’s automation and rationalization
approaches because it focuses on the need for schools to manage the adoption of
technological infrastructure, to consider organizational structures, and to take into
account teachers’ technical skills. The second model, the catalytic integration
model, in which ICT integration plays a vital role in effecting curriculum innova-
tion and changed roles for teachers and students, is similar to Laudon and Laudon’s
reengineering model. Schools associated with Yuah'®third model, the cultural
integration model, have a strong sense of mission and a clearly identifiable vision
of educational change that permeates school practices. These schools can be said to
have adopted Laudon and Laudon’s “paradigm shift” process even before they initiate
any form of ICT integration.

School Contextual Factors: Under standing
the Nature of Innovative Schools

Figure6.1 provides a diagrammatic representation of the five groupings (themes)
of school contextual factors that we drew from our brief review of literature on
ICT-related innovation models. These themes should be taken as “working out-
lines,” useful for guiding our analysis of the case reports. They are not meant to
represent a comprehensive or mutually exclusive list of concepts in a theory of
educational change.

«School vision and goal, experience, work culture,
reputation, outside connection, etc

School background

*Technical support, resource planning, workload

School strategies arrangement, staff development, team-building, etc

«Vision, change management, participation, pedagogical

Principal leadership understanding, role in the innovation, etc

School ICT » Access, Internet/Intranet available, specialized
infrastr“cture equipment, new set-up, etc

Government and *Government policy, funding, resources, support,
community support community participation and support, etc

Fig. 6.1 School contextual factors
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We used a thematic coding and grounded approach (Miles & Huberman, 1994)
to analyze the 82 case reports from the perspective of school-contextual factors
characteristic of innovative schools. This approach allowed us to simultaneously
code and analyze the data, taking as our reference point the five earlier developed
themes. We began by reading each report and underlining key terms and phrases
in the text. We then restated these as descriptively and literally as possible. Our
third step involved us comparing our own set of codings with those of our
colleagues so that we could group all codings under the five themes. We repeated
this third step several times over until we had developed consensually-agreed
categories of factors relating to each theme. A description and discussion of the
results of this analysis follows.

School Background

Our analysis yielded 13 school-background categories (TabjeAlthough the
13 categories are not mutually exclusive, they do, as a group, delineate two major
kinds of school characteristics. The first concerns the school’'s experience in relation
to innovative use of ICT and the other relates to the vision and goals of the school.
The school-background category that most commonly featured in the 82 case
schools was BAL3ICT as a tool to empower students’ learning (reported in
54 schools, i.e., 65% of the schools). This characteristic appeared in relation to the
schools’ vision and goal statements. For example, the school in Case DE012 had set
its focal goals on social learning, learning in authentic situations, and promoting
good reading habits and ICT skills. The school’s vision was for students to acquire
the skills — including ICT-competence — that they would need in the twenty-first

Table 6.1 School-background categories and their frequencies of reported occurrence

Code Description of categories Frequency
BA1 Experience of carrying out innovation 33
BA2 Experience of carrying out ICT innovation 39
BA3 Innovation aligns with government’s education policy 27
BA4 Innovation aligns with government’s ICT education initiative 26
BA5 Reputation for being an innovative school 24
BAG6 Use of ICT in other school activities for students 11
BA7 Collaborative work culture among staff in school 40
BA8 School vision and goal: promote lifelong learning 33
BA9 School vision and goal: promote active learning 34

BA10 School vision and goal: develop positive values, cater for individual 40
differences, and emphasize students’ personal development

BA11 School vision and goal: use ICT to enhance information literacy 17

BA12 School vision and goal: ICT as a tool to motivate students 18

BA13 School vision and goal: ICT as a tool to empower students’ learning4
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century. The next most frequently reported school-background category, also evident
in vision and goal statements, was BAd8:el op positive values, cater for individual
differences, and emphasize students' personal development. Forty of the 82 schools
(49%) shared this vision. The case report for CNO06 contained the following
description:
The school had its vision on the implementation of ICT in teaching and learning ... To
foster creativity, analytical inquiry, constructive and collaborative learning will eventually

be established in the school ... In the school, the spirit of cooperation, mutual trust and
understanding between students and teachers were emphasized.

Forty schools (49%) reportecbllaborative work culture among staff in school

(BA7) as a special school characteristic. The principal and teachers in Case CN003
all regarded the close collaboration and team work arising out of the school’'s Cyber
Art project (CN003) as one of the most successful elements of that project. Thirty-
nine (48%) schools reported tlegperience of carrying out the ICT innovation

(BA2) as an important feature of the school. The school in Case ZA008, for example,
reported a history of providing students across all areas of the curriculum with
access to wireless laptops.

To determine if any of the school-background features had statistically significant
associations with any of the six dimensions of innovativeness described in Chap. 3
and listed in Tablé.2, we conducted a one-way ANOVA. The six dimensions were
the dependent variables and the school-background features werdeipendent
variables.

Table 6.2 One-way ANOVA results showing relationships between the six innovation
dimensions and BA7 (collaborative work culture among school staff)

Dependent variables BA7 groups N Mean Std. deviation F
Curriculum goals No 42 3.60 1.53 5.55*
(G_SCORE) Yes 40 4.38 1.46
Total 82 3.98 1.54
Teachers'’ roles No 42 3.93 1.69 4.23*
(T_SCORE) Yes 40 4.65 1.48
Total 82 4.28 1.62
Students’ roles No 42 3.79 1.92 4.37*
(S_SCORE) Yes 40 4.60 1.58
Total 82 4.18 1.80
ICT sophistication No 42 5.64 0.76 1.15
(ICT_SCORE) Yes 40 5.83 0.78
Total 82 5.73 0.77
Multiplicity of learning No 42 3.83 1.83 3.37
outcomes (M_SCORE) Yes 40 458 1.82
Total 82 4.20 1.86
Classroom connectedness No 42 4.21 1.99 0.071
(C_SCORE) Yes 40 4.33 1.76
Total 82 4.27 1.87

*p<0.05
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We found statistically significant relationships between the innovation
dimensions discussed in the previous section and five of the school-background
characteristics — BA%&chools with a collaborative work culture among staff, BA8:
school vision and goal: promote lifelong learning, BA9: school vision and goal:
promote active learning, BA10: school vision and goal: develop positive values,
cater for individual differences, and emphasize students' personal development and
BA13: ICT as a tool to empower students’ learning. However, only BA7 and BA9
showed statistically significant relationships with more than one classroom innova-
tion dimension.

Table6.2 presents the one-way ANOVA results for BA7. Schools coded as hav-
ing this feature had significantly higher G_SCOREs, T_SCOREs, and S_SCOREs.
Thus, schools reporting a strong collaborative work culture among staff were more
innovative on three core dimensions — curriculum goals, teachers’ roles, and students’
roles. The characteristic BAS¢chool vision and goal: promote active learning
showed statistically significant relationship with five of the classroom innovation
dimensions: curriculum goals (F-value 12.638), teachers’ roles (F-value 4.618),
students’ roles (F-value 10.667), multiplicity of learning outcomes (F-value 4.056),
and classroom connectedness (F-value 8.161).

The only innovation dimension that showed statistical significance for schools
coded asschool vision and goal: promote lifelong learning (BA8) was classroom
connectedness (F-value 4.273). The charactesgtimol vision and goal: develop
positive values, cater for individual differences, and emphasize students personal
development (BA10) showed statistically significant relationship with students’
role scores (F-value 5.558). Finally, the only innovation dimension that showed
statistical significance for schools codedusing ICT as a tool to empower
students’ learning (BA13) was teachers’ role (F-value 7.083).

To sum up, school vision (BA10, BA13), collaborative culture (BA7), and expe-
rience in carrying out innovations (BA2) were the school-background characteris-
tics most frequently reported in the innovation case reports. Statistically significant
associations emerged between some of the classroom level innovation dimensions
and BA7, BA8, BA9, BA10, and BA13.

Schools' Implementation Strategies

The strategies that schools use to implement innovations are very much influenced
by the principal’s leadership, as it is usually he or she who determines the change
priorities and resource deployment. During our analysis of the case reports, we iden-
tified 11 categories of strategies (see T&t#g which roughly fell into three groups —
staffing arrangements, support, and professional development. The strategies that
schools most frequently adopted wewrevision of general training for teachers

(SS9, reported by 74 schools, 90%) analision of technical support by the tech-

nology coordinator, |CT teacher, and/or technician for the innovation (SS7, reported

by 66 schools, 80%). Forty-one schools (50%) established a new team to coordinate
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Table 6.3 Categories of school implementation strategies and their frequencies of reported
occurrence

Code Description of categories Frequency

SS1 Changes in class schedule for the implementation of innovation 14

SS2 Workload arrangement for technical coordination 9

SS3 Workload reallocation to allow for provision of technical support for the4
innovation

SS4 Workload reallocation to allow for collaborative planning for the 5
innovation

SS5 Start with teacher(s) who is/are interested in/enthusiastic about the 11
innovation

SS6 Establish new team(s) to coordinate the implementation of innovation41
SS7 Technical support provided by technology coordinator, ICT teacher, 66

technician
SS8 Non-specialists’ technical support 12
SS9 General training for teachers in school 74
SS10 Innovation-focused staff development 31
SS11  Joint school professional development activities 9

implementation of the innovation (SS6). The CNOO5 case report, for example,
described the composition and function of its team as follows:

The IT team is composed of 6 members who teach science, mathematics and computer. They
are familiar with computers. Instead of having only one IT coordinator, this team can help the
technical development in the school more effectively. The IT team is responsible for looking
after the system, purchasing hardware and software for the teachers, plus offering courses for
teachers. To reduce the workload of the IT team members, one extra teacher is employed with
the title of ICT coordinator. This teacher shares some of the teaching load of the 6 IT Team
members. On average each team member has five lessons less than the other teachers.

Some of the case-report authors reported making changes to their implementation
strategies during innovation development. For example, the school in Case CL0O09
hired an electronics technician to provide technical assistance for the innovation.
He was initially hired for two hours per week, but this number was later increased
to 21 teaching hours per week when he was put in charge of teaching computer
classes to the students, while simultaneously providing ongoing technical support.
Two forms of professional development were reported. The most common was SS9:
provison of general training to teachers in the school. The following description from
Case TWO003 exemplifies most of the descriptions of this strategy in the case reports.

Last year the case school demonstrated four technology integration cases to the whole
county’s teachers. Several school-based technology-training events are held during school
days each year. Teachers were required by the principal to participate in the training. The
principal gave the coordinator and the teachers the necessary authority and support to help
the coordinator and teachers fulfill their missions.

Thirty-one schools (38%) said that they provideuhovation-focused staff
development (SS10). This account from Case CA007 is typical of these schools’
descriptions.
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Teachers interested in the online program or shell course must go through a professional
development program (Level 1). At the end of the Level 1 course, which is delivered
online, teachers can decide if they want to be part of the online program. About 20%
decline to be involved. The Level 2 course (Active Teaching) redefines their role in an
online course and provides ongoing opportunities to exchange ideas and discuss problems.
A team of teachers is currently designing and developing additional content (e.g., instruc-
tional design) in the professional development program.

No significant results emerged from our one-way ANOVA of the six innovation and
the different categories of school strategies. It may be that associations between
extent of innovativeness and school strategies adopted are more nuanced than analy-
ses based on single strategies can reveal. Nonetheless, our scrutiny of the case
reports indicate that the innovation schools had, among them, adopted many of the
school strategies described in the literature as critical for effective implementation
of ICT-supported pedagogical innovations. These include staff development,
teamwork, and technical support.

Principal Leadership

School leaders exert power and influence in their schools (James & Connolly, 2000;
Yukl, 2002), and their key role in implementing educational innovation is well
documented. Leithwood, Jantzi, and Steinbach (1999) summarize theories about
leadership in education into six different approaches to leadership: instructional,
transformational, moral, participative, managerial, and contingent. They also identify
four dimensions of influence in relation to these six leadership approaches: who
exerts influence, sources of influence, purpose of influence, and outcomes of
influence. These typologies suggest, with respect to implementation and use of ICT
in schools, that successful implementation is not only about, for example, securing
equipment and software but also about influencing and empowering teachers; it is
not only about having teachers acquire computer skills but also about supporting
teachers in their ongoing engagement with student learning.

Our analysis of the 82 case reports yielded 17 categories of principal leadership. The
findings shown in Tablé.4 indicate that while the roles principals play might differ in
relation to different types of innovation, all are positive in nature. Principals in more
than half of the case reports (56%) indicated that Webgomed teachers contribu-
tions, listened to teachers views, and encouraged innovation (PL15). The principal in
Case CNO012, for example, was described as highly supportive of innovation, including
the development of ICT infrastructure and using ICT in teaching and learning.

The principal is an open-minded person; she welcomes all kinds of innovations that are
good for students. She is playing a supportive role for the implementation of these innova-
tive practices. As she said, “I give freedom for my teachers to try out new things. | believe
that they have the professional expertise in their subject area. | just provide the resources
for them. | would not intervene with what they are doing because | trust my teachers’
professional knowledge.”
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Table 6.4 Principal-leadership categories and their frequencies of reported occurrence
Code  Description of categories Frequency
PL1 Has a clear vision (non-ICT) in relation to students’ learning, 20
particularly in terms of promoting lifelong learning and active
learning, motivating students, catering for individual differences,
developing positive values, and emphasizing students’ personal
development
PL2 Has a clear vision (non-ICT) of the school as a learning institute 13
and as a place that emphasizes teachers’ development
PL3 Has a clear vision (ICT-related) with respect to enhancing 8
information literacy
PL4 Has a clear vision (ICT-related) with respect to motivating students 23
and empowering students’ learning

PL5 Initiates changes/reforms/school activities 32

PL6 Is a supporter and participant of changes/reforms/school activities 28

PL7 Models use of ICT 7

PL8 Initiates innovation 18

PL9 Supports and participates in the innovation 36

PL10  Acts as a champion and implementer of the innovation 9

PR11 Ensures that staff understand how ICT can be used to enhance teacting
and learning

PL12  Plans the resources required for changes/reforms/school activities/ 35
innovation

PL13  Supports professional development of teachers 29

PL14  Maintains good communication with parents about the changes/refofiis/
school activities/innovation

PL15  Welcomes teachers’ contributions, listens to teachers’ views, and 46
encourages innovation

PL16  Encourages team work among staff 24

PL17  Monitors and evaluates the innovation 7

Plans the resources required for the changes and reforms (PL12) andsupports
professional development of teachers (PL13) were also prominent features of
principal leadership, mentioned in 43 and 35% respectively of the 82 case reports
analyzed. AUQO4 is a typical case example for PL12. Here, the principal spent a
significant amount of the school budget on hardware, software, and ICT mainte-
nance, as well as on ICT-related professional development support for teachers.
Only one of the principal-leadership characteristics (PL5) had a statistically signifi-
cant association with one of the innovation dimensions, namely] t8&€ORE. The
mean for PL5"yes” was 4.813 and the mean for RPI!5o” was 3.800. Thé&-value
was 6.182. Thus, schools where principals act as initiators of changes and reforms are
significantly more likely to have innovations associated with more diverse kinds of
student learning outcomes. Case AU004 (M_SCORBrovides one such example:

The Principal sees himself as having the roles of instructional leader, facilitator, and man-
ager of the school. He favors his role as mentor, which he believes leads to facilitation and
builds strengths. The vision of building the school into a learning community, with teach-

ers, students and parents being part of that learning community has been driven by the
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Principal. ...The use of technology is supported and encouraged across the whole school.
These features have been instrumental in the whole school progressing towards a learning
community.

According to Bennett (1996), if ICT is to be successfully integrated into the school
curriculum, the meaning of educational leadership and the role that school princi-
pals play in effecting technological change must be redefined (Bennett, 1996).
Kearsley and Lynch (1992) believe that a cultural view of leadership is the most
useful perspective to take when discussing ICT integration in education. Under this
perspective, leaders shape the culture of individual schools by creating new visions
that all members of the school can believe in and act upon. Bennett (1996) argues
that both the cultural and physical environments of the school must be considered
in any calls for principals to undertake new responsibilities associated with the roles
of technology leader, which, according to Flanagan and Jacobsen (2003), includes
leader of learning, leader of student entitlement, leader of capacity building, leader
of community enhancement, and leader of resource management. Our observation
of the different principal-leadership roles reported in the innovations confirm the
importance of the following leadership characteristics reported in the above studies:
welcoming teachers’ contributions, initiating changes, planning required resources,
and supporting staff development.

ICT Infrastructure

Here, we were interested in exploring whether the general level of ICT infrastructure
available at the school level had any impact on the innovation characteristics at the
classroom level. We identified seven school-ICT infrastructure categories
(see Table 6.5) from our analysis of the case reports. Almost all of the case schools
(95%) had basic ICT infrastructure in place, including specialized ICT equipment
(72% of cases), Internet access (90%), and tools specific to the innovation (95%).
About half of the schools (46%) allowed students to access ICT facilities outside
class time. The following extract from Case NL024 shows that the school con-
cerned had bothasic infrastructure (IT1) andspecialized ICT tools (IT4).

Table 6.5 ICT infrastructure categories and their frequencies of reported occurrence

Code Description of categories Frequency
IT1 Basic ICT Infrastructure: access to computers 78
IT2 Internet/Intranet available 74
IT3 More specialized ICT equipment available 14
IT4 More specialized ICT tools available 78
IT5 Specific ICT peripherals required for the innovation available 59
IT6 Students have access to ICT facilities beyond classes (e.g., lunch brea,

after school, during holidays, etc)
IT7 Physical renovation/new set-up required for the innovation in place 13
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The school has about 100 computers; most of them are connected to the internal network
of the school. About 20 computers are suitable for multimedia purposes. Computers for
educational purposes are in the information centre, the computer lab and in some class-
rooms. ... For some experiments, the computer is essential. With other devices, the
measurements are not accurate enough. The students could have used an oscilloscope for
their measurements, but the computer is more appropriate. In general, the use of the com-
puter in experiments motivates the students; the students like the subject more.

Seventy-two percent of the cases reported that they had, in addition to general ICT
provisions, ICT peripherals specifically needed for the innovation (IT5). The
authors of Case TWO006 had this to say:

Technology used includes a web site, a teacher server, a broadcasting system, a LCD pro-
jector, color printers, scanners, Internet connection devices, a TV set, a projector screen,
presentation software, web page development software, graphics software, word process-
ing software, e-mail software, and digital camera. The consuming materials and related
expenses were covered by the budget of the technology center. The ICT-supported geogra-
phy teaching lab was created by the teaching requirements of the case teacher. Therefore
the lab is well equipped for geography teaching.

When we conducted a one-way ANOVA of the six innovation scores across the
various ICT infrastructure categories, we found statistically significant relation-
ships betweemternet/Intranet availability (IT2) and T_SCORE and S_SCORE.
(The F-values were 4.718 and 5.967, respectively.) While we agree with
Venezky and Davis (2002) that “technology is not a replacement for education
nor is it a revolutionary force that requires traditional education to strip itself
naked and be totally recostumed” (p. 38), the present finding indicates that
schools with ready access to both Internet and Intranet were significantly more
innovative in terms of teachers’ roles and students’ roles. We argue here that the
critical contribution that this specific ICT infrastructure makes to the innovation

is the connectedness it provides to teachers and students. It appears that access
to Internet and Intranet plays a role that differs from the roles played by other
ICT tools and equipment.

Government and Community Support

Many of the case reports mentioned the role of external parties in supporting the
innovation. Government support in terms of general and ICT-specific education
policies, provision of funding, and ICT-specific support were often reported. The
reports also provided instances of support from stakeholders such as parents and
alumni. They typically helped formulate the innovation or provided enriched
technology infrastructure and support. We identified 16 types of government
and community support from our analysis of the cases (see Géble

We found statistically significant relationships between three of these categories
(SU2, SU3, and SU16) and the innovation scores. The first of these relationships
concerned those cases where the authors reported thgaveénement provided
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Table 6.6 Government- and community-support categories and their frequencies of reported
occurrence

Code Description of categories Frequency
SuU1l Government: general education policy 40
SuU2 Government: ICT-specific directions in education policies 37
SuU3 Government: provision of ICT infrastructure 33
Su4 Government: provision of technical support 19
Su5 Government: provision of funding for ICT infrastructure 22
SuU6 Government: provision of funding for schools (ICT related, but 28
not including funding for ICT infrastructure)
SuU7 Government: provision of funding for schools (general) 7
Sus Government: provision of extra support the innovation 13
SuU9 Government: provision of courses for teachers (general) 25
SU10 Government: provision of courses for teachers required for the 5
innovation
SuUl1 Government: organization of sharing of experiences and 3
knowledge among schools
SuU12 Community: provision of funding for ICT infrastructure 4
SuU13 Community: provision of technical support 9
suU14 Community: participation in the activities of the innovation 9
SU15 Community: provision of training 9
SU16 Community: collaborator in/partner of the innovation 20

| CT-specific directions in its education policies (SU2). Here, the ICT_score of the
respective innovations was significantly higher (F-val8e978). Typical examples
of such cases included AUOO4 (ICT_SCORE and CNO08 (ICT_SCORE?).
The following extract is from Case AU00A4.

Under the Schooling 2001 initiative all teachers by the end of 2001 are required to attain
Level One Minimum Standards-Learning Technology. To date 90 per cent of the total
teaching staff at Woodcrest has applied for the credential. One of these goals “demonstrating
the use of computers as teaching/learning tools in achieving and extending curriculum
goals” has been realized by all teachers observed in this study ... The Guidelines for the
use of Computers in Learning (Department of Education, Queensland, 1995a) and
Computers in Learning Policy (Department of Education, Queensland, 1995b) have also
influenced the school’s integration of learning technology as a strategic priority. These
guidelines have also been a reference for evaluating classroom and school practice.

While SU2 concerns alignment between a government’s broader education policy
and the innovation, the second significant relationship (SU3) concerned tangible
government support in the form of provision of ICT infrastructure. This contextual
feature showed i@egative relationship with the extent of innovativeness of the cases
on all six dimensions, and this relationship was statistically significant for three —
the T_SCORE, S SCORE, and M_SCORE. The one-way ANOVA results pre-
sented in Tablé.7 show that the mean values of all six innovation scores were
lower for the “Yes” group. In short, government provision of ICT infrastructure was
associated with significantly lower levels of innovativeness.
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Table 6.7 Relationships between the six innovation dimensions and Category SU3
(government provision of ICT infrastructure category)

Dependent variables SU3 groups N Mean Std. deviation F
Curriculum goals No 49 4.12 1.63 111
(G_SCORE) Yes 33 3.76 1.39
Total 82 3.98 1.54
Teachers’ roles No 49 4.67 1.69 7.76*
(T_SCORE) Yes 33 3.70 1.33
Total 82 4.28 1.62
Students’ roles No 49 4.63 1.73 8.29*
(S_SCORE) Yes 33 3.52 1.72
Total 82 4.18 1.80
ICT sophistication No 49 5.86 0.79 3.32
(ICT_SCORE) Yes 33 5.55 0.71
Total 82 5.73 0.77
Multiplicity of learning No 49 4.63 1.65 7.30*
outcomes (M_SCORE) Yes 33 3.55 1.97
Total 82 4.20 1.86
Classroom connectedness No 49 4.39 1.98 0.49
(C_SCORE) Yes 33 4.09 1.72
Total 82 4.27 1.87
*p<0.01

Table 6.8 Relationships between the six innovation dimensions and category SU16 (community
collaboration)

Dependent variables SU16 groups N Mean Std. deviation F
Curriculum goals No 62 3.97 1.56 0.007
(G_SCORE) Yes 20 4.00 1.52
Total 82 3.98 1.54
Teachers' roles No 62 4.15 1.67 1.791
(T_SCORE) Yes 20 4.70 1.42
Total 82 4.28 1.62
Students’ roles No 62 4.21 1.79 0.056
(S_SCORE) Yes 20 4.10 1.86
Total 82 4.18 1.80
ICT sophistication No 62 5.61 0.73 6.449*
(ICT_SCORE) Yes 20 6.10 0.79
Total 82 5.73 0.77
Multiplicity of learning No 62 4.08 1.77 0.967
outcomes (M_SCORE)  Yes 20 455 2.11
Total 82 4.20 1.86
Classroom connectedness No 62 3.98 1.89 6.242*
(C_SCORE) Yes 20 5.15 1.53
Total 82 4.27 1.87

*p<0.05
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We found this finding a most surprising one. One possible explanation could be that
the provision of resourcing (in the form of ICT infrastructure) becanigcantive for
the schools to “innovate,” even though they might not have had any intrinsic vision of
how such a change might “look” or any real drive to bring about change. Obviously,
more in-depth research is necessary to explore this finding further.

In the ICT_SCORE and C_SCORE rows of Tahl& we can see that the mean
scores of the “Yes” group for the case coded as SU16 are higher than the scores of
the “No” group. This tells us that schools wheredb@munity was a collaborator
or partner with respect to the innovation were significantly more innovative in
terms of ICT sophistication and connectedness of the pedagogical practice. The
school in Case UK009 (ICT_SCORE and C_SCORES) was one such example.

The project described in the report was said to be well supported by two companies
that together provided much of the needed PC-based video-conferencing equip-
ment at reduced cost.

Summary

In his book,The Innovator’s Dilemma: When New Technol ogies Cause Great Firms

to Fail, Christensen (1997) argues that new technologies foster “improvement in
product performance” (p. 9). He calls these “sustaining technologies.” A common
characteristic of all sustaining technologies is that they improve the performance of
established products, along the dimensions of performance that mainstream cus-
tomers in major markets traditionally value. Occasionally, however, some compa-
nies place too much emphasis on satisfying customers’ current needs, and fail to
adapt or adopt new technologies that will meet customers’ unstated or future needs,
such that the companies eventually fall behind. Christensen describes innovations
that result in poorer product performance as “disruptive technologies.” But these,
he says, “offer other benefits — typically, they are simpler, more convenient, and less
expensive products that appeal to new or less-demanding customers” (Christensen &
Raynor, 2003, p. 34). Disruption is a relative term, as an idea that is disruptive to
one business may be sustaining to another.

Within education, giving up tried and tested methods of traditional instruction to
experiment with innovations, such as those required to foster the development of
twenty-first-century skills, presents risks and challenges. For example, the adoption
of new technologies and pedagogies may be associated with poorer learning out-
comes, particularly when those outcomes are measured by conventional assessment
methods. So how can change that is necessary yet disruptive be nurtured so that it
becomes mainstream? This chapter has provided us with some ideas, summarized
in Fig.6.2, about the school-level factors that provide positive ecological conditions
for the emergence of ICT-related innovations.

From our analysis of the 82 case reports, we identified 64 school-level contextual
factors that we grouped under five school-level dimensions: school background,
school strategies, principal leadership, school ICT infrastructure, and government
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+ Experience of carrying out ICT innovation (BA2)

School backgrou nd * Collaborative work culture (BA7)
» School vision (BA8, BAS, BA10, BA13)

School strategies » Technical support (S57)

» As an initiator (PL5)
* As a supporter (PL6)

Principal leadership

School ICT + Internet (IT2)
infrastructure * Allow access beyond classes (IT6)

G tand * Government ICT education policy (SU2)
overm:nen an * Government provided ICT infrastructure (SU3) *
communlty support « Collaboration with community (SU16)

Fig. 6.2 School-level contextual factors most often reported in the innovation case reports.
Note: "SU3 was the only factor that showed a negative relationship with innovativeness

Table 6.9 Summary of significant associations of school-level factors with the six innovation
scores

School-level factors G T S ICT M C

BA2 Experience of carrying out ICT innovation * *

BA7 Collaborative work culture among staff in school*  **  ** *

BA8 School vision and goal: to promote lifelong learning *x

BA9 School vision and goal: to promote active learning**  **  *** Fho kkk

BA10 School vision and goal: to develop positive values i *

BA13 School vision and goal: ICT as a tool ok *
to empower students’ learning

SS7  Technical support provided by technology *
coordinator, ICT teacher, technician

PL5 Initiator of changes/reforms/school activities *

PL6 Supporter and participant of changes/reforms/ *
school activities

IT2 Internet/Intranet availability rE kK

IT6 Allows access to ICT facilities beyond classes ~ *
(e.g., lunch break, after school, during holidays, etc)

SU2  Government provides ICT-specific directions in Fkk
its education policies
SU3  Government provides ICT infrastructure Fhk o kkk & ok
SU16 Community as a collaborator in/partner of the ki ki
innovation

*p<0.1 (marginal significance); **g0.05; ***p <0.01
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and community support. One-way ANOVA exploration of the interactions between
the school-level factors and the innovative classroom practices found several
statistically significant associations between school-level factors and innovative
classroom practices. Tali& presents a summary of these. Except for SU3 (govern-
ment provision of ICT infrastructure), the associations were positive. We were
intrigued by this finding. Why schools without this provision had higher innovation
scores (T_SCORE, S_SCORE, ICT_SCORE, M_SCORE) is a question that merits
further investigation. What we can say at this point is that this finding suggests the
interactions between innovative pedagogical practices and school factors are com-
plex and cannot be captured through single-factor correlational analysis.

This chapter demonstrates that school-level factors relate to classroom peda-
gogical practices in various ways. We consider that these associations provide us
not only with an understanding of the school contextual conditions that influence
the effectiveness of pedagogical innovations within classrooms but also with a
possible conceptualization by which we can unpack the ecological features of
innovation schools. In the next chapter, we continue our consideration of the nature
of these schools by describing and discussing how learning was being organized in
four of them.






Chapter 7
Organizational Learning in Innovation Schools

In Chap. 6, our aim was to gain some idea of the kinds of school-level characteristics
that are most conducive to the implementation and integration of 1CT-related peda-
gogical innovations. We found statistically significant associations between some
of these characteristics and dimensions of innovativeness, indicating that contextual
(ecological) factors influence the outcomes of innovation processes. However,
pedagogical innovations also bring changes to the school ecology, and so can be
viewed as processes that stimulate learning across the school as an organization.
In this chapter, we look at how the innovation schools were nurturing innovative
practices and thereby fostering (sustaining) themselves as learning organizations —
as places where everybody in the organization learns and contributesto that learning.
More particularly, we looked at whether and how the innovations differed in terms
of the nature and focus of the organizational learning involved, as well as the
mechanisms through which the organizational learning was being propagated.

Zhao and Frank (2003) propose, as an outcome of their study of technology
use in 19 schools, an ecological metaphor to integrate and organize the factors they
consider affects the implementation of technology use in schools. In so doing,
they provide aframework for understanding why technology is used, underused, or
misused in schools. They suggest that “innovations cannot be implemented without
regard to the internal social structures of schools or other pressures that schools
face” (p. 833). They accordingly recommend that schools take an evolutionary
rather than a revolutionary approach to introducing and integrating technology in
schools. Their work brings to mind Cash and McLeod's (1985) application of
organizational learning theory to technology innovation and diffusion processes,
which the two authors see as threefold: (1) opportunity identification and investment,
(2) organizational learning and adaptation, and (3) rationalization and continuous
evolution.

While Zhao and Frank’s (2003) “ecological metaphor” is valuable in aiding our
understanding of the internal and external conditions influencing the implementa-
tion of educational change or innovation at the school level, their work tells uslittle
about the dynamics that enable innovation schools to manage the change mecha
nisms within their different school ecologies.

N. Law et a., Educational Innovations Beyond Technology: Nurturing Leadership 131
and Establishing Learning Organizations, DOI 10.1007/978-0-387-71148-5 7,
© Springer Science+Business Media, LLC 2011
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The outcomes of our analyses of the SITES-M2 case studiesin the earlier chapter
made clear the important roles played by teachers and students in this regard, but
that information still does not provide the fuller answer we need. In an effort to
address this concern, we begin this chapter by reviewing literature on organiza-
tional learning in order to depict characteristics of organizational learning in
schools and the need for schools to build structures that not only allow organization-
wide learning to take place but also produce changes that align with organizational
goals and sustain deep changes in pedagogical practice.r We follow the review with
an in-depth analysis, from the perspective of organizational learning, of four
SITES-M2 cases representing different combinations of teacher and student roles.
Our overarching aim in this respect is to explore the extent to which different types
of pedagogica innovations offer opportunities for organizational learning in
schools. We focus, in particular, on how principals, teachers, students, parents, and
other stakeholders thought and interacted during the processes of initiating and
implementing ICT-related pedagogical innovations, and how they mediated the
changes resulting from these processes. We aso examine the architectures for
learning in place in each of these schools and seek out possible relationships
between these and the profiles of innovation described in Chap. 3.

Schools as L earning Organizations

While change, learning, and adaptation are all used in the literature to refer to the
process by which organizations adjust to their environment (Fiol & Lyles, 1985),
wecantracethe concept of | earning organi zationsto the seminal work Organizational
Learning by Argyris and Schon (1978) in which the authors devel oped the idea of
single-loop and double-loop learning. Single-loop learning is that which leads to an
organization simply making short-term responses to an emergent problem. This
type of learning does not allow for questioning of underlying assumptions; it results
in the organization simply adapting to the circumstances occasioned by the problem
rather than truly understanding it and then responding by bringing in changes ben-
eficia to the organization in the long term. Double-loop learning alows the orga-
nization to tackle its basic assumptions and beliefs when faced with problems. This
stance allows the organization to develop a deeper appreciation of these problems
and alternative perspectives on how they can be addressed to the ongoing advan-
tage of the organization. According to Crainer (1998), Argyris and Schon’'s work
formed a bridge between theory and practice in a way few other academics have
managed.

TWenger (1998) refers to the organizational environments that foster teachers' opportunities to
learn new ideas and to try out new practices as “architectures for learning.”
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Lorange (1996) arguesthat, at the levels of both the individual and the organization,
learning has to be inspired by change. He also argues that rapid change leads to strong
pressuresto learn. Fiol and Lyles (1985), however, in seeking to clarify the distinction
between organizational learning and organizational adaptation, contend that change
does not necessarily imply learning and that different levels of learning occur in
organizations. Learning, they say, is “the development of insights, knowledge, and
associations between past actions, the effectiveness of those actions and future
actions,” whereas adaptation is“the ability to make incrementa adjustments asaresult
of environmental changes, goal structure changes, or other changes’ (Fiol & Lyles,
1985, p. 811). We, too, regard organizational learning as higher-level learning that
leads to insights, heuristics, and collective consciousness, and so should be distin-
guished from organizational adaptation, which involves reactive behavioral responses
to conditions denoting change. This differentiation is similar to Argyris and Schon's
(2978) distinction between double-loop and single-loop learning.

In the business sector, many projects necessitate redesigning the workplace
environment so that employees have opportunity to develop the core learning capa
bilities and skills needed to accomplish those projects. Senge and Kéufer (2000) list
the learning capabilities as processes that involve (1) clarifying personal vision and
values and building shared visions, (2) increasing personal reflectiveness and devel-
oping capabilities for dialog and productive discussion within working teams, and
(3) developing systems-thinking abilities in order to conceptualize apparently
highly independent issues. In asimilar vein, in the educational literature, organiza-
tional learning is often promoted as the means by which schools can embed school -
wide improvement and reform processes. Advocates of this approach claim that the
change process is made viable and long-term because the school has autonomy to
address and accommodate the required changes as they see fit and as suits their
ecologies (Karsten, Voncken, & Voorthuis, 2000).

A criticism of regarding schools as learning organizations is that “many schools
could only be described as learning disabled in terms of their capabilities for orga-
nizational learning,” not because the “learning-disabled” schools resist the notion,
“but because those who control them have not allowed them to become learning
organizations’ (Hill & Crévola, 2003, p. 395). Senge's (1990) advacacy of five
disciplines for building and sustaining learning organizations partially addresses
thisconcern. Certainly, al five dimensions® were evident in Johnston and Caldwell’'s
(2001) case study of the management practices of three Australian schools striving
to become world-class schools. Senge's fifth discipline, system thinking, is a par-
ticularly important dimension of learning organizations because it taps into and
harnesses the commitment and capacity of all people within that organization to
learn.

2The five disciplines are systems thinking, personal mastery, mental models, shared vision, and
team learning.
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Innovation is aso frequently viewed in the literature as an important vehicle for
organizational change and learning, and these processes, in turn, are viewed as
prerequisite for successful ICT implementation in schools (Larsson, Lowstedt, &
Shani, 2001). We accordingly, in this chapter, consider whether the implementation
of innovative | CT-related pedagogical practices in the SITES-M2 schools provided
opportunities for these schools not only to improve student learning outcomes but
also to foster the core learning capabilities that they needed in order to respond
successfully to change.

According to Hill and Crévola (2003), “... organizations do not have the option
of standing still; they either go backwards or forwards, and going forwards involves
organizational learning” (p. 394) Some authors argue that a need to respond to
certain demands arising from relatively dramatic events can act as an incentive to
organizational learning (Watkins & Marsick, 1996). Hannan, English, and Silver
(1999) contend that change in schoolsis driven by anumber of external and internal
forces, including the demands of employers, government policy initiatives and
attempts by teachers to meet the changing needs of students and to respond to the
changes in subject-matter curriculums. As Goodman (1994) and Taylor (1998)
point out, the need for alignment between external demands and internal practices
is often an important focus driving the learning process.

In addition to the force exerted by external and internal demands, learning is
driven by the vision of a preferred future (Senge et al., 2000). According to this
thinking, and also from an ecological perspective, organizational learning is the
mechanism through which lasting ecological contextual conditions evolve during
the process of change in response to more global environmental changes. Fiol and
Lyles (1985) observe that “a commonly expressed belief in the strategic manage-
ment literature [is] that organizations do learn and adapt and this enhances the
organization’s ability to survive” (p. 808). As Lorange (1996) puts it, changes
stimulate learning. However, stimulation does not necessarily lead to learning that
is sustained and embedded. After conducting an analysis of 59 SITES-M2 case
reports, Owston (2003) proposed a tentative model of sustainability of classroom
innovation involving two sets of conditions. The first set includes five essential
conditions — teacher support, teacher professional development, student support,
perceived value of innovation, and administrative support. The second set includes
five contributive conditions — innovation champions, supportive plans and policies,
funding, support from outside the school, and support from within the school.
Essential conditions are conditions that are necessary but not sufficient for
innovations to be sustained. Contributive conditions facilitate the sustainability of
innovations.

Mindful, however, of the work by Senge et al. (2000), we maintain that organi-
zational learning in schools will only make a lasting impact if it takes place at all
three levels of the nested education system, namely the classroom, the school, and
the community. These interdependent systems are deeply embedded in interwoven
patterns of influence (Senge et al., 2000). The learning classroom includes three
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prime components — teachers, students, and parents. The learning school provides
an organizational infrastructure that sustains classroom activities and involves
active players such as superintendents, principals, school leaders, and school
board members. The community, at the most complex level, is the learning envi-
ronment within which the school operates. Its influences and characteristics are
drawn from local, regional, and international constituents. Furthermore, every
organization is a product of how its members think and interact. As Senge et al.
(2000) put it, “... changing the way we think means continually shifting our point
of orientation ... [and] changing the way we interact means re-designing not just
the formal structures of the organization, but the hard-to-see patterns of relation-
ships among people and other aspects of the system, including the systems of
knowledge” (p. 20).

Analysis of Four Innovation Schools

The discussion above drew out for us a number of questions that we wanted to
explorein some depth. These questions guided our analysis of organizational learning
in the four selected innovation case schools.

* What were the drivers for the innovation?

» How was organizational learning led in the innovation schools?

* How did the teachers learn?

* Inwhat ways were the learning experiences of the principal, teachers, students,
and other stakehol ders connected through the implementation of the pedagogical
innovations, and what kind of architecture for learning was avail able?

* What were the major challenges to organizational learning in the innovation
schools?

We chose the four schools on the basis of our Chap. 4 cross-tabulation of the 83
reports of 1CT-related pedagogical innovations. This tabulation was based on the
extent to which teachers and students played traditional or innovative rolesin rela-
tion to the innovations. This led to the following categories:

e Group A: both teacher and students played innovative roles (31 cases)

» Group B: the teacher role was innovative but the student role was traditional
(12 cases)

* Group C: both teachers and students played traditional roles (28 cases)

* Group D: the teacher role was traditional but the student role was innovative
(12 cases)

We selected one case school from each of these categories, as depicted in Fig. 7.1.
These cases held distinct features typically found in their respective groups and
belonging to different types of pedagogical innovative practice.
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Traditional TeacherRole

ESO06 Fl0O04
(School C) (School D)
Traditional Innovative
StudentRole StudentRole
NLOO2 CNOO08

(School B) (School A)

Innovative TeacherRole

Fig. 7.1 Four case study schools selected for organizational learning analysis
School A

Innovation Background

Innovation CNOO8, a scientific investigation project (see Chap. 5) named “ Problem-
Based Learning: Computer-Assisted Scientific Investigations,” was pioneered in a
secondary girls school (School A), located in an urban areain Hong Kong. At the
time of the case report, the school had 1,002 students and 56 teachers. Most of the
school’s students come from upper-middle-class families. The school’s language of
instruction is English.

A total of 280 students from Secondary 4 to 6 (i.e., Grades 10-12) and three
science teachers were involved in this project, which was implemented mainly in
the physics, biology, and chemistry curricula. The students carried out 30 investiga-
tions using data-logging equipment integrated with a computer-based system for
data collection and analysis. Each investigation comprised three phases. pre-labo-
ratory discussion, laboratory session, and post-laboratory discussion. The role of
the teacher was more that of facilitator than instructor. The students thus took an
activerolein organizing their learning: they identified problems to research, gener-
ated hypotheses, designed laboratory investigations for hypothesistesting, analyzed
data, and presented their findings to others.

Innovation Drivers

School A is awell-established school that aims to provide quality education for its
students. The innovation aligned well with the school’s mission to provide oppor-
tunities for each student to strive for academic excellence, to develop her full
potential through academic and extra-curricular activities, to acquire cognitive and
analytical abilitiesaswell aslife, social, and communication skills, and to function
as a confident and responsible member of society.
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The teachers and principa are all highly committed to and enthusiastic about
using ICT as a means of achieving higher order learning. The school, which
believesthat ICT in education encompasses more than just building up a sophisticated
computer system and network within its campus, has developed its own modules
for computer-assisted learning across the curriculum. It aso encourages students to
apply ICT skills when doing assignments and projects and to take part in many
ICT-related competitions outside the school in order to “broaden their horizons.”

The innovation aligned with the government’s ICT in education policy, encapsu-
lated in the document, Information Technology for Learning in a New Era: A Five
Year Srategy (EMB, 1998), which allowed the school to receive external resourcing
and support for ICT implementation and integration in general and the innovation in
particular. The appointment of an ICT coordinator and a technical support service
provided dedicated |CT-related assistance and troubleshooting. The government
also provided the school’s teachers with courses covering basic ICT skills, thus
ensuring a smooth implementation of ICT in the school. The school was also drawn
on the government’s Quality Education Fund when resourcing the innovation. (The
fund provides support for education developments in schools).

L eadership

The authors of the case report described the principal as a supporter of all kinds of
innovations in the school, and as a person who encouraged a collaborative culture
among teachers and students. The principal was quoted as saying, “| hope students
can bring in new insights and challenges for teachers so that both teachers and
students can learn in an interactive manner.” The teacher in charge of the innovation
said that the principal encouraged him to work with the heads of the groups of
teachers forming physics and chemistry “panels’ during the project.

Through her promotion of the innovation, the principal created opportunity for
the innovation teachers to share their experiences with other teachersin the school.
The principal was particularly committed to providing teachers with ICT-related
professional development. Realizing that some teachers might feel apprehensive
about using I T, she gave teachers more than one opportunity to master the learning
objectives covered in the ICT training courses. The report authors said that this
opportunity had benefited teachers. Because the teachers could attend the courses on
staff development days, which were normal school days, they did not have to use
up any of their holiday leave for this purpose.

Teacher Learning

School A organized regular in-house training workshops and seminars for both
science and non-science teachers. These sessions focused on devel oping the teachers
pedagogica understanding of ICT use. The teachers involved with the innovation
also received professional development related to it. During these sessions, the
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teachers were shown how to use data-logging equipment and systems, including
systems specific to their area of science. They aso had opportunities to share their
experiences when using these resources.

Initially, al of theinnovation teachers said that they thought the only competence
they would need when carrying out the innovation was an understanding of the con-
cept of scientific investigation. As one of the teachers said, “If ateacher can master
this concept [scientific investigation], there should not be any great problem in car-
rying out the same kind of practice.” However, their biggest challenge turned out to
be a pedagogical one, as another teacher explained: “In this practice, it gave us some
room in trying out new pedagogical approaches. [...] For me the greatest impact of
this practice is on pedagogy. This not only refers to the use of technology but also
providing room for students to solve problems”

Over the course of the project, the teachers communicated and collaborated with
one another and gained professiona development as they learned to use the computer
and data-logging technol ogies. These processes, they said, made their teaching increas-
ingly interactive. The teachers aso met regularly to discuss and assess the students
projects. They asked other science teachers for their opinion about the nature and suc-
cess of the innovation, and had their students complete evaluation questionnaires.

Architecture for Learning

The process that School A was using to implement and support ICT use
enhanced the learning of both teachers and students. The school had in place
three teams that together provided ICT support. These were the ICT coordina-
tion team, the ICT support team, and the ICT student-support team. The school
set up the ICT-coordination team in June 1999. It consisted of four computer
teachers who were responsible for the day-to-day administration and procure-
ment of computer hardware, the installation and maintenance of the equipment,
and the organization of training workshops for the teachers. The ICT support
team, composed of 18 departmental ICT representatives nominated by the
department heads of the six subject groups, was formed to assist the school to
develop and implement ICT usein its teaching and learning. The student support
team consisted of 10 Secondary 2—6 students whose main responsibility was to
maintain the school intranet and help teachers upload their teaching materials
onto their homepages.

The school aso set up ateam to coordinate implementation of the innovation. The
teachersinvolved said that this approach enhanced collaboration among teachers of the
different science subjects. Said one teacher, “Before this practice, the three subject
panels worked independently. Thanks to this practice, we now work more closely
and collaboratively. We do learn from each other.” During the innovation project,
the teachers worked and learned alongside their students as the students identified
and conducted their investigations. The teachers required the students to develop
their hypotheses and conduct the experiments, but provided the equipment the
students needed. The whole investigation process was essentially student-centered.
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The interviews with both the teachers and students highlighted a change in the roles
of both groups. Teachers acted as advisors and facilitators instead of as instructors.
One student commented, “He [the teacher] changed and became a guide who led you
to think rather than just telling you about the subject matter.”

The case study account showed that School A had in place a sophisticated archi-
tecture for learning involving ICT use. This architecture provided solid support for
ICT implementation in general and for the innovation in particular. Its structure
allowed for connections and collaborations between different groups of teachers
and enhanced teachers engagement and collaboration with students.

Challenges

School A clearly went well beyond the adaptation mode of organizational learning
while carrying out the innovation. However, the highly innovative roles required
of both teachers and students challenged the sustainability of the innovative prac-
tice. The innovation teachers said they found it difficult to teach the subject mate-
rial within the context of the innovation procedures, but said that efforts to meet
this challenge had stimulated pedagogical insight and changes in practice. The
school considered a major challenge to be integrating the pedagogical practices
associated with the innovation into the mainstream curriculum, and staff queried
the extent to which the school would, or could, maintain and extend the learning
architecture of a multidisciplinary team of teachers after the project had come to
an end.

Summary and Conclusions

CNO0O08 was a well-planned innovation that had ready support from the principal,
the teachers, and the students. The sophisticated set of professional devel opment
and support provisions for ICT implementation was successful in connecting dif-
ferent groups of teachersin various ways and with students. The learning architecture
comprised ICT-specific and pedagogical elements, and thus made possible the
complex learning required to produce marked changes in role for both the teachers
and the students.

The key pedagogical element of the learning architecture was the team of three
science-panel heads that came into being only to develop this innovation, which
was conducted as an extracurricular activity held on Saturdays and funded as a
special project by the Hong Kong Quality Education Fund. This formation of a
teaching team dedicated to the innovation along with the school’s collaborative
culture created a strong and supportive learning milieu.

A post-study follow up of this case revealed that the innovation was no longer
in place. All that remained of it was documentation of the 30 experiments derived
from the students’ investigations during the project. These 30 texts had replaced the
original set of student experiments included in the science textbooks.
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School B

Innovation Background

The set of task-based activities (digi-lessons) comprising the pedagogical design
of NL0OO2 (see Chap. 5) took place in a state school for primary education in
Apeldoorn, arelatively large city in the center of The Netherlands. The school, situ-
ated in afairly new housing estate and built just over 30 years ago, had a reputation
for being an ICT innovation school. Asasmall public school with 160 students, the
school was open to all, irrespective of religious beliefs. It had six classes, with some
grades in combined classes. All students and teachers in the school were, and con-
tinue to be, involved in the innovation.

The digi-lessons, developed for each grade, include the subject areas of Dutch,
arithmetic, history, geography, biology, and music, and all teachers of these subjects
have integrated digi-lessons into their daily teaching practice. The digi-lessons fea-
tured Word-documents that set out assignments for the students and provide them
with internet links so they can find relevant information. The students and their
teachers discussed answers to the assignments during the lessons. The lessons were
an outcome of the school’s commitment to reduce the use of paper by (among other
activities) having staff and students use the computer for written work. According to
the principal, this aim had led to the hoped-for reduction in paper use, and the aim
had been further realized by the digi-lessons replacing textbooks in some subject
areas. Therole of textbooksin the school curriculum overall had diminished, and the
school was debating whether to replace old textbooks with new ones.

Students needed particular ICT-related skillsin order to take part in the lessons.
They had to be able, for example, to open and save a document (a digi-lesson),
change font size or color, access the internet, copy and paste pictures, and enlarge
or reduce the size of apicture. The goals of the lessons were twofold: mastery of the
content of the subject area (derived from the core objectives of that particular sub-
ject areq), and mastery of the necessary basic ICT skills. More generally, the school
also expected the innovation to contribute to children’s ability to work indepen-
dently and to help facilitate their individualized learning. In line with this philoso-
phy, each student had computer-based access to his or her personal student-file.

When setting up a digi-lesson, teachers selected the one they wanted to use
and then copied it into the students' files. Depending on the ability of the student,
the teacher could select a lesson appropriate for a lower grade or a higher grade.
The teachers could thus individualize the learning trajectory of their students, and
give them extra lessons if needed. In some subject areas, such as arithmetic, the
school reported that student performances vary considerably. Digi-lessons worked
well in these circumstances because the students could work individually, at their
own pace, and their teachers could gave them individual instructions and feedback.
This change in pedagogical practice was consistent with the school’s vision that
education had to adapt to students' needs.

Digi-lessons positioned teachers as organizers/planners when they selected the
lessons they deemed necessary for their students and as supervisors when their
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students engaged in the lessons in the computer |ab. The nature of the digi-lessons
and other ICT-related activities meant that students can also work at places other
than the lab when at school. Whole-class instruction had accordingly become less
frequent. The principal said, “You do not need to see them all [the students], and
they are still at work. That has really changed. The teacher and the students were
working at three locations: in their classroom, in the computer lab and in the hall-
way. You see them sitting in groups and they are working.”

Innovation Drivers

School B, convinced of the necessity to use ICT in education, maintains that ICT
should replace traditional lessons and not be additional to them. Only then, as the
technology coordinator argued, will everybody accept it, albeit gradualy: “At first,
| thought you need an educational paradigm, and then you look for the hardware
and software you need, but gradually | have changed my view. When the hardware
and the opportunities are present, you then discover how you can use them in an
educational context.”

School B’s vision for teaching and learning focused on a combination of whole-
class instruction, group work, and independent |learning. According to the schoal,
education served to contribute to children’s happiness, thereby helping them
develop a positive attitude towards life. The school acknowledged that parents also
influence school goals.

The school adopted the principles of Dalton education,® which it aimed to
further develop through ICT implementation. At the time of the study, the
school had also applied to become a “vanguard” school within the framework
of the government project, “Investing in Staying Ahead.” As a candidate van-
guard school, School B had received a subsidy for the procurement of ICT
hardware and other aspects of its schooling. Because a vanguard school acted
as a model for other schools, School B had drawn on this external support so
that it could meet with various schools in order to describe and discuss the digi-
lessons.

L eadership

School B’s principal described his leadership style as democratic. He said he
welcomed parents opinions about the goals of education and teachers' comments
about their concerns. However, he also said he kept to his principles whenever a
conflict arose between him and his colleagues.

3The Dalton Plan is an educational concept aiming to achieve a balance between each child's
talents and the needs of the growing community, which embraces a three-part plan that continues
to be the structural foundation of a Dalton education — the House, the Assignment, and the
Laboratory (“Dalton Plan,” Wikipedia).
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Commensurate with his commitment to modeling 1T-use, the principal originated
theideaof digi-lessons. He said he used ICT frequently and endeavored to convince
the school’s teachers of the usefulness of ICT by providing them with the necessary
information in a straightforward manner. For example, as part of his efforts to make
sure that staff had a sound pedagogical understanding of ICT use, he required them
to attend a course on internet access and use at the public library.

Teacher Learning

The school’s teachers were reported as needing to have only low-level ICT compe-
tence in order to develop and implement the digi-lessons. They had to be able to
use a computer, Windows, and the internet; they did not need to know how to use
Microsoft Office programs. At the time of the case study, two teachers had attained
the European Computer Driving Licence (ECDL). Although teachers were not
required to possess the license to conduct the digi-lessons, other teachers in the
school were planning to attend this training.

Architecture for Learning

The principal and teachers said that designing and implementing the innovation
was time consuming. Thiswork had to be done in addition to the ordinary tasks and
activities of the teachers. While the school had received some resources in support
of the innovation, much work still had to be done during after-school hours to meet
the various innovation implementation deadlines. During the design stage, the
computer-based system set up for the innovation encountered the problem of how
to set up and distribute the student files containing the digi-lesson while protecting
the teachers' domain. Initially, the school decided to use floppy disks for this pur-
pose, but eventually one of the parents provided technical assistance and came up
with a solution.

The school reported having invested time and effort to support the teachers who
had reservations about the innovation. Extratime slots in the timetable were being
used for this purpose. The case study report makes apparent the fact that the prin-
cipal, astheinitiator of the innovation, had proved to be the focal agent within the
learning architecture. He took considerable time to discuss the innovation with
teachers, was working closely with them to ensure they were successfully involved
in it, and he was endeavoring to devel op parental engagement in the innovation and
support from local organizations for it.

Challenges

Despite the principal being committed and enthusiastic about the use of digi-
lessons and despite the widespread use of these lessons throughout the school,
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School B, at the time of the case study, had generally “goneit alone” inimplementing
the innovation. The school had received only minimal support and resourcing from
outside sources, athough some local organizations were expressing interest in
learning from and collaborating in the innovation.

The case study report nonethel ess confirmed NL0O2 as a sustainable innovation.
While there was little change in the role of the students, given that they were still
following instructions (albeit in digital medium), there was a substantial change in
rolefor the teachers, who were required to move to student-centered, individualized
learning — a deep change theoretically requiring related professional development.
However, the only kind of professional development that teachers received was
technically oriented.

Summary and Conclusions

The case study shows that School B’s principal and staff were all committed to
using digi-lessons. Students seemed to be at ease with this change, probably in part
because it involved little change in their traditional role as students. The teachers
experienced change to their roles, but received little, if any, professional develop-
ment pertinent to this change. We suspect that this kind of oversight occurs when
technology-enhanced learning is equated with individualized student-centered
learning. Learning for the teachers were primarily associated with technological
adaptation, which explains why such a simple learning architecture had proved
adequate for sustaining the innovation itself. We query, however, if the change in
teacher role to that of facilitator and collaborator in student learning would be sus-
tained in the long-term.

Transferability of the innovation within the school was being readily accom-
plished, and it was apparent that the whole set of digi-lessons could be easily
transferred to other schools. The school had, in fact, already organized meetings
with other schoolsto share their experiences and achievement with the digi-lessons.
The innovation requires little training with respect to basic computer skills because
anyone who knows how to use a computer, handle Word documents, and surf the
internet can use the lessons.

School C

Innovation Background

ES006, titled “The Internet in the Classroom,” belongs to the type of pedagogical
practice that we refer to as expository lessons (see Chap. 5). It was carried out in
a secondary school (School C), which was formerly avocational school. Because
of this historical background, the school staff had close contact with the labor
market and were active in the implementation of innovative practices, especially
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those involving the use of ICT. The school was situated in the centre of Tarragona,
a town with about 115,000 inhabitants on the south coast of Catalonia in Spain.
At the time of the study, the school had 1,364 students and 91 teachers. The inno-
vation was part of the ARGO* project, involving about 40 schools and initiated
by the Department of Education of the Generalitat of Catalonia. The Generalitat
provided all participating schools with adequate technology equipment.

The Department of Education set up the ARGO project in order to encourage
schools to use the internet to develop multimedia teaching and learning materials
covering different curriculum areas and produced in the Catalan language. This
innovation was being regularly used in School C within the subject areas of technol-
ogy and physics. Teachers and students of other subjects were also participating to
some extent in the innovation, primarily by using the internet as a source of informa-
tion, or occasionally presenting instructional materialsin the ARGO laboratory.

Innovation Drivers

The innovation aligned with School C's policy of making ongoing changes to its
pedagogical practice so that it could help its students meet the demands of mod-
ern society, especially those associated with the labor market. The school strongly
maintained that use of ICT, especially the internet, was an essential component
of innovative teaching and learning practice. The Department of Education’s sup-
port for the innovation, both in terms of policy goals and the provision of an
ARGO lab equipped with a projector and a large screen visible to all the students
in a class, aso provided a strong impetus for the innovation. Through it, the
school had become a member of the network of ARGO schools, which meant it
could contribute to and benefit from the multimedia materials developed by the
network.

At the time of the case study, the innovation also fitted in with the school’s con-
current involvement in a number of European-based education innovation projects,
some of which necessitated the use of ICT. School C's principal reported that the
innovation had increased the amount of information and resources available for
both teachers and students, and enhanced the presentation of information. The
innovation teachers said that the use of multimedia resources had increased
students' motivation and improved the learning process.

L eadership

ICT competency and involvement in international projects was always a priority
in School C. The principal saw his role as that of a teaching colleague who could

4In Greek mythology, the Argo was the ship on which Jason and the Argonauts sailed from lolcus
to retrieve the Golden Fleece.
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support staff and facilitate the implementation of new projects and pedagogica
approaches, once staff had agreed to their implementation. “ Therole of a principal,”
he said, “is a colleague that works harder and is ‘rewarded’ with more criticisms
than the rest of the staff. The managing board is very efficient, and | try to push
them. | also try to be available for everybody.” The case report, however, made no
mention of the principal putting in place any, let alone innovative, 1CT-related
measures.

Teacher Learning

In order to implement the innovation, School C's teachers had to search the internet
to find materials that matched the curriculum of their subject areas. They then had to
be adapt these material or create their own. The teachers considered basic ICT training
to be adequate (from atechnol ogical perspective) for this purpose. However, they also
pointed out that teachers participating in the innovation needed to change their meth-
odological approach to teaching, be willing to spend extra time and effort to produce
the resources, and have the ability to work in multidisciplinary teams. The case study
authors observed that even the teachers not directly involved with the innovation
considered ICT ahighly important feature of the school, and that they were having to
accommodate an increasing use of technology-based resources every yesr.

Mindful of these concerns, the school set up a working group charged with
developing, implementing, and monitoring the innovation. The group included the
school technology coordinator (a teacher relieved of 3 hr of teaching per week so
that he could accommodate this task), the teacher responsible for multimedia
resources, and one teacher from every department in the school. The working group
established the general curricular objectives of the innovation, coordinated the use
of the technology lab housing the proxy server (i.e., ARGO), and collated informa
tion about the various tools and resources used by the teachers in the school’s
departments. They also determined ageneral methodol ogy for using the equipment,
developed assessment procedures, and created alist of electronic mail users within
the school so that teachers could exchange and disseminate information and ideas
about the innovation.

The teachersinvolved in the innovation were also said to have benefited from the
learning offered during a 1-day meeting organized by the General Subdepartment of
Information Technology (SGTI) of the Department of Education of the Generalitat
of Catalonia and offered to everyone participating in the Internet in the Classroom
project.

Architecture for Learning
The working group provided an important human resource infrastructure, especially

in terms of mediating innovation-related learning — both technical and pedagogical —
within the school. The professional communication between this group and similar
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groups in the other schools participating in this project, as well as support from the
project administration team in the Department of Education formed astrong learning
architecture.

In addition to the innovation-specific architecture for learning within and outside
of the school, School C had in place a long-established and more complex archi-
tecture supportive of teacher learning. For many years, School C had provided
technology-related training courses for its teachers, many of which were organized
by the teachers themselves. Teachers also participated in international workshops
and seminars related to innovative practices, including those making use of ICT.
The active participation of the School C teachers in the various European educa-
tional projects had given them access to local and international professiona devel-
opment opportunities as well as participation in learning communities beyond the
school. Taken together, the learning opportunities available for teachers within and
beyond the school signaled that the school had in place the factors necessary to
scaffold deep, pervasive organizational learning.

Challenges

The project seemed to have progressed smoothly, although the teachersinvolved in
it acknowledged that the challenge associated with implementing and sustaining it
would be much greater if it were to involve reluctant teachers. The teachers did
report one obstacle, that of competition for use of the laboratory. They said that
more resources would be needed if the innovation were to expand to include more
teachers and students. The teacherswere also unsureif the Department of Education
would be able to continue providing the funding necessary to keep the school’sICT
infrastructure up to date.

Summary and Conclusions

We categorized ES006 as a case study in which teachers and students played rela-
tively traditional roles. However, the case report was such that we could not gain a
clear appreciation of whether the organizational learning taking place in School C
was at alevel lower than that in School B. Although the teachersin School C were
mainly using ICT for expository, instructional purposes, they were trying to find
and produce multimedia resources that they considered would make a difference to
students’ learning.

An important strength of this innovation was the establishment of the working
group, which, with its strong focus on curriculum development and pedagogical
practice, was able to direct and channel the teachers’ attention to the need for changes
in their practice, including that associated with assessment. It was also clear from the
case report that some teachers were adopting more advanced, student-centered uses
of technology while making the entry hurdle to the innovation a very low one. And
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while some of the teachers involved in the innovation appeared to be engaged in
technological adoption only, others were nurturing, under the same project, practices
involving deeper changes to their traditional roles, resulting in an ecologica mix of
pedagogical practices indicative of sustainable emergent changes and development.

School D

Innovation Background

Innovation FI004 was a web-course conducted in an upper secondary school
(School D) in Sipoo, Finland. School D islocated in Nikkil& at the center of Sipoo,
which was a rural commune situated near Helsinki, the capital. School D was a
small, non-graded school, with 150 students and 15 teachers. Sipoo is a bilingual
commune. Fifty-five percent of its inhabitants speak Finish, and forty-five percent
speak Swedish.

The web-course was connected to a project called “ Sipoo Ingtitute,” which was
endeavoring to build avirtual center for learning in Sipoo. The course consisted of
20 study weeks, during which students learned various ICT, group, and project-
work skills. The aim of the course was to provide students with good technical
capahilities, the skills needed to work successfully in groups and in customer
service, and understanding of business activities. The technical content of the
course was quite demanding. It required participants to operate computer systems,
such as Linux, to employ database techniques, and to use programming lan-
guages such as Java, Perl, and C++. The students participating in the course
engaged in activities associated with working in virtual companies. They aso had
to conduct small-scale projects and undertake practical training in some company.
Students worked independently for much of the course work. The rest of the time
they worked collaboratively with other students.

Innovation Drivers

School D’s principal maintained that “ICT is a tool, not a value in itself.” The
teachers anticipated an ongoing increase in ICT use for teaching and learning.
They said that students needed to learn ICT skills in school, as these would be a
necessary component of their future lives. However, the extent to which the teach-
ers were using ICT during their teaching varied across subjects. Some teachers,
particularly those involved with the Sipoo Institute and who carried out network
pedagogy projects used ICT extensively, and reported good experiences of using
ICT in their teaching. Other teachers thought that ICT had no place in their subject
or did not know how to use ICT when teaching. The most popular use of ICT by
teachersin School D was searching for information. While parents considered ICT
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skills an important lifelong attribute, they too thought that ICT use in schools
should not be over-emphasized.

The major driver for this innovation was the enthusiasm of the project initiator,
who was aso the initiator of the Sipoo Institute. He had been interested in using
ICT in teaching for many years and had been active in developing ICT use in the
school. School D received ICT resource support and advice from the Sipoo com-
mune, which the school staff considered a highly important success factor not only
for the innovation but also for ICT-related pedagogy in general. There were also
policy-makers in the commune who supported this innovation.

L eadership

The school principal was one of the initiators of the innovation. He was not
involved in the innovation directly, but he understood the value of this project and
approved it. The principal did not use ICT in his own teaching, but considered ICT
to be agood tool when used as* an addition for teaching.” He also approved teachers
reguests for professional development. He said that all teachers could participate in
any ICT training they wanted, but their participation was voluntary.

According to the principal, the innovation promoted the students’ self-confidence
because it allowed them to produce something by themselves. This heightened self-
confidence, he said, would help students achieve better learning outcomes in other
subjectsaswell. He thought that students who normally did not do well in traditional
school subjects would particularly benefit from their achievement in ICT.

Teacher Learning

Teachers could access ICT training inside and outside of the school. Much of this
training was organized by the Sipoo Institute. Training included basic skills develop-
ment (e.g., word-processing, image-processing, using email and web-based environ-
ments) and activity related to web-based pedagogy projects. Teachersinvolved in the
innovation generally appeared to find their engagement a pleasant one, and particu-
larly appreciated the emphasis that the initiative accorded to teachers' professional-
ism. Because the web-course involved fairly advanced ICT skills, many of these were
beyond the expertise of School D’steachers. Many of the to teachersdirectly involved
with the course were therefore outside experts, such as graphic designers and employ-
ees of technology companies. The students, however, considered that many of these
experts lacked pedagogica skills and found their teaching superficial.

Architecture for Learning

The web-course innovation appeared to have provided an activity structure that
connected the learning experiences of school teachers, outside experts, and students.
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Teacher collaboration varied greatly across individuals, however. According to the
teacher interviews, teachers worked alone most of the time and tended not to col-
|aborate with one another. Nonethel ess, a considerable amount of collaboration was
evident in relation to certain projects, such as the web-course ones. Both teachers and
students said that interaction between them was generally spontaneous and direct,
and that they worked together like co-workers. Students did the exercises and then
discussed them with their teachers and their classmates. Some of the students pro-
vided help for other students, and they said that everyone always found something
new to learn and discuss. The case study reported that students were usually quite
motivated.

Challenges

One of the challenges that the school faced with respect to | CT-related training was
the considerable variation among teachers in terms of their ICT skills. Teachers
attitudes towards ICT training and their participation in it were very diverse. Some
considered it to be very necessary for carrying out their work, while others found it
difficult to find the time to engage in it. Some teachers thought that they because
their role was that of expertsin pedagogy and instruction, they did not need to know
“everything” about ICT, and that it was fine for their students to know more about
ICT than they did.

Because the web-course was a special arrangement, the lessons associated with
it sometimes clashed with those of other subjects. The teachers of those subjects
hoped that this situation would be remedied. The school was planning to develop
the course collaboratively with a technical college, and to make the course part of
avocational examination.

At the time of the case study, the web-course had been operational for more than
a year, and there appeared to be support for it to be sustained and transferred to
other schools. However, because much of the expertise required to teach the web-
course depended on external personnel, it was evident that sustainability and trans-
ferability for the innovation would rely very much on whether the commune was
willing to continue to fund it. Despite this uncertainty, the principal and teachers
thought that the course would continue in the school in some form.

Summary and Conclusions

The web-course differed from the previous three case examples in that the school
was using ICT to support the learning of advanced ICT skills and not to support
teaching and learning in other subject areas. Hence, the course’simpact was confined
largely to those teachers directly involved in it. The architecture for learning was
rather limited in scope, especially given that most of the teachers involved in the
innovation were experts from outside of the school. The case study reported students
complaints about the lack of pedagogical skills among these experts, but made no



150 7 Organizational Learning in Innovation Schools

mention of any mechanism to help these people develop those skills. The same
could be said with respect to the innovation teachers, given that they usually devel-
oped and worked on their courses mainly on their own, with occasional help from
the project coordinator.

Summary and Discussion

During our analysis of the four case-study innovations reported in this chapter, we
highlighted the contextual differences of each and focused on two key aspects of
organizational learning — the teacher learning involved, and the architecture for
learning operating in each case. This focus provided us with portraits of the four
school ecologies relative to the four profiles of teacher-role and student-role com-
binations. While we found many similarities among the four cases, we also found
differences in their organizational ecologies. We discuss these here.

I nnovation Drivers

Leskes, Grogan, Canham, and O’ Brien (2003) argue that fundamental and sustain-
able change is possible given the right combination of vision, compromise, and
commitment. These three driving forces of innovation and change were clearly
identifiable in the four schools. In al four, a clear educational vision underpinned
the innovations. The principals and teachers involved in the innovations showed
commitment and enthusiasm. And external resourcing and support for the innova-
tive practices played a notable role in sustaining the innovation.

Teacher Learning

Meaningful and lasting reform in schools can only be accomplished by teachers
who consider themselves to be learners (Hendricks-Lee, Soled, & Yinger, 1995).
As Fishman, Marx, Blumenfeld, Krajcik, and Soloway (2004) point out, schools
and other relevant stakeholders have to realize that teacher learning is a key issue
whenever innovations are mooted as potential solutions to problems arising out of
systemic reform initiatives. As we discussed earlier in this book, during the devel-
opment and implementation stages of technology-supported pedagogical innova
tions, teachers may need to learn new knowledge in seven domains: pedagogical
(PK), content (CK) and technological knowledge (TK), as well as their intersec-
tions— PCK, PTK, TCK, and PTCK (Mishra & Koehler, 2006).

As our analyses in Chap. 5 made evident, the learning required of teachers
differs according to the teacher-role/student-role combination of the innovation.
Hence, the above-described innovation in School A was the innovation most
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demanding on the innovation teachers, as they had to gain new knowledge in all
seven domains. Although the learning required of the innovation teachers in
Schools C and D was primarily technologica (TK), it aso included PTK and TCK.

Organizational Learning

If changes are to count as organizational learning, they must challenge the assump-
tions and values that staff hold about their organization’s practices and not just lead
to ateration of surface-level practices (Argyris & Schon, 1978). Within the 83 case
study schools, transformative and innovative use of ICT relied on “disrupting”
established pedagogical practicesand thereby creating tension. Behavioral responses
to changes in the form of organizational adaptation (i.e., single-loop learning) was
evident in all four innovation schools considered in this chapter. A major challenge
for schools is knowing how to build on single-loop learning in order to attain a
deeper level of organizational learning —alevel characterized by changes to values
and assumptions (i.e., double-loop learning). In the four innovation schools, includ-
ing School C, where both the teacher and the student roles remained traditional,
double loop-learning took place for the innovation teachers, although the depth of
that learning differed. If double-loop learning had not been evident, the innovations
would not have taken place.

The biggest challenge facing innovations is their sustainability — whether the
new practices can survive and prosper. Often, innovative practices emerge under
particularly favorable environmental conditions, such as specialy skilled and/or
committed leadership and teachers and the presence of external funding and/or sup-
port. However, because the emergent new practices are fragile, they are unlikely to
survive if any of the special conditions disappear. Sustainability needs organiza-
tional learning that is deeper and more pervasive than the organizational learning
needed during the initiation and development stages of the innovation. The organi-
zational learning has to be such that it produces long-term changes in institution-
wide human resource capacity and in organizational practices. When this happens,
the resulting organizational ecology becomes a “habitat” suited to nurturing and
sustaining the emergent innovation.

Architecture for Learning

In Chap. 6, we found that schools with a collaborative work culture among staff
tended to have higher levels of innovativenessin terms of curriculum goals, teachers
roles, and students’ roles. In similar vein, schools that had a collaborative relation-
ship with their communities tended to be highly innovative with respect to ICT
sophistication and the connectedness of their classrooms. Connectednessis acritical
feature in any architecture for learning in an organizational context, and it appears
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that differencesin this feature have a strong impact on the further development and
sustainability of innovations, as was evident in the four case studies described in
this chapter.

The innovation teachers in School A successfully met the stringent learning
demands necessary to develop and implement the innovative practice (authentic
scientific inquiry activities). The architecture for learning was confined to supporting
the three innovation teachers during the time they conducted the innovation as an
extra-curricular activity. Because the school made no further change to its organi-
zational ecology, the innovation could not take root in the formal school curriculum
and so the essence of the innovation did not survive beyond one school year.

The innovation in School B required teachers to convert their traditional lesson
delivery into digi-lessons, in order to support students’ individualized learning. The
teachers had to undergo considerable learning in order to cope with the resultant
change to their teaching roles. The principal was fully aware of and committed to
providing staff with needed encouragement and professional development support
so that the innovation could be implemented school-wide. He spent time convincing
teachers who had reservations, and even used slotsin the timetable for this purpose.
The architecture for learning in this case also included connectedness with parents
and local community organizations, both of whom learned about the innovation
through the principal’s efforts. With increased understanding came additional
support from these external agents, which in turn changed the school ecology to
one capable of sustaining the innovation in the long term.

As a pedagogical innovation, the case in School C was relatively traditional.
It required teachers to use the internet to look for and/or help develop multimedia
teaching resources. Although the learning required of the innovation teachers was
the least demanding of the four innovations, the architecture for learning that this
school developed was the most sophisticated and extensive. A particularly successful
component of this architecture was the school’s permanently established innovation
working group comprising the school technology coordinator, the teacher respon-
sible for multimedia resources, and one teacher from every department in the
school. Time was built into the technology coordinator’s workload so that he could
accommodate this responsibility. The group was tasked with coordinating al the
necessary measures to implement and integrate the innovation into the school
curriculum. This work therefore included developing curriculum objectives, deter-
mining assessment methodologies, setting up administrative arrangements and
routines for use of the school’s technology laboratory, and collating information
about resources, tools, and experiences.

The professional development activities organized by the Ministry of Education
allowed School C's teachers to work and collaborate with teachersin other schools
participating in the internet in the classroom project. The school was also well
connected to a number of European educational projects. These different networks
formed an architecturefor learning at both individual and institutional levels. It enabled
teachers not only to learn new knowledge and skills but aso to establish new
practices at the curriculum and administrative levels. This situation, in turn, had
resulted in a school ecology able to evolve and successfully accommodate new and
ongoing innovations.
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The architecture for learning in School D was avery simple onein terms of both
the scope of learning and its structure. The focus was on identifying people who
could teach the sophisticated technical content required in the web-course, either
from within the teaching team within the school or from outside expertise. Both the
in-house and external teachers had to undertake new learning to cope with the
demands, whether technological or pedagogical, of teaching the web-course.
However, the school made no explicit provision to support the teachers' learning
beyond approving teachers' requests for professional development. Some of the
innovation teachers from the school reported increased collaboration among teachers
as a satisfying outcome of the innovation, but the collaboration was only a sponta-
neous outcome of the innovation rather than an orchestrated move. However,
despite the weak learning architecture, it was likely that the school was able to
sustain the innovation because, as a small course set within the school curriculum,
it did not require a changed school ecology for its survival.

Leading Learning

According to Fullan (2001), only principal s who are equipped to handle a complex,
rapidly changing environment can implement the types of reform that lead to sus-
tained improvement in student achievement. The roles that the principals played
during the initiation and implementation stages of the innovations in the four case
study schools differed: supporter of change (School A), initiator and champion
(School B), facilitator (School C), and initiator (School D). Theseroles do not focus
on the roles the principals play in supporting learning, or establishing a learning
architecture. However, leading learning is crucial with respect to the quality of the
implementation and the sustainability of the innovation. The learning that an orga-
nization needs to sustain an innovation requires the establishment of a learning
architecture that connects all stakeholders within and outside of the school. The
functions of the learning architecture are to enhance interaction, promote under-
standing and sharing of ideas, support ongoing learning, establish new curriculum
objectives, develop assessment methodologies, and put in place the human and
administrative infrastructure necessary to mainstream the emerging innovative
practices. In short, the design of the learning architecture has to be led in a manner
that allowsiit to bring about an adaptive evolution of the school ecology compatible
with the needs of the innovation. Only then will that innovation be sustainable.






Chapter 8
Pedagogical Innovations as Systemic Change:
The Challenge of Sustainability and Scalability?

Innovation has become an increasingly important theme in education. Since the last
decade of the twentieth century, systematic education reforms have mushroomed in
many countries around the world. These reforms have led, in some of these cases,
to deep changes in curricula, pedagogical activities, and the roles of teachers and
learners. A major challenge associated with these changes has been that of scaling
up and sustaining the innovations that they represent.

In the previous two chapters, we explored the kinds of school characteristics
most conducive to technology-supported pedagogical innovations (Chap. 6), and
portrayed the organizational learning of four schools associated with different
combinations of innovativeness with regard to teacher roles and student roles
(Chap. 7). These chapters highlighted not only the complexity of educational
change but also the importance of establishing an architecture for learning that
supports the adaptive evolution of a school’'s ecology and the sustainability of
innovations.

In this present chapter, we argue that systematic, stage-based models of change
are inadequate for achieving sustainable educational reform goals. Classrooms and
schools are complex systems, hierarchically nested within regional and national
education systems. All of these systems are characterized by high interconnected-
ness, such that changes in one system propagate, through interaction and feedback
among the people involved, changes in the other systems. We caution that sustaining
and transferring innovations should not be viewed as stages to be considered after
a good innovation prototype has been established. Instead, sustainability and trans-
ferability have to be built in right from the inception stage of an innovation. And
that “building in” requires mechanisms that allow for the opportunistic develop-
ment of social infrastructures that favor innovation-centered networking. This
claim informs the content of this chapter, in which we again draw on the 83
SITES-M2 case studies for illustrative purposes.

1This chapter is an edited version of Law, N. (2008). Technology-supported pedagogical innova-
tions: The challenge of sustainability and transferability in the Information Age. In C. H. Ng &
P. Renshaw (Eds.Reforming learning: Issues, concepts and practices in the Asia-Pacific region
(pp. 319-344). © Springer Science + Business Media B.V. 2008.

N. Law et al., Educational Innovations Beyond Technology: Nurturing Leadership 155
and Establishing Learning Organizations, DOI 10.1007/978-0-387-71148-5_8,
© Springer Science+Business Media, LLC 2011



156 8 Pedagogical Innovations as Systemic Change

The Need for Systemic Change in Education

A common theme underlying the educational provision of today is the need to bring
in, across all levels of education, change of a kind that will equip citizens for life in
the knowledge society. This society, according to Riel (1998), is characterized by
increasing globalization, rapid changes in and to bodies of knowledge, appreciation
of the importance of knowledge creation for sustaining economic and social devel-
opment, and an understanding that economic competitiveness requires increased
collaboration in the workplace (Riel, 1998). This perceived need for major changes
in terms of both the goals and the processes of education is shared not only in
industrialized countries (see, e.g., the European Round Table of Industrialists,
1997), but also in less developed countries (see, e.g., Gregorio & Byron, 2001;
UNESCO, 2003). It is thus no surprise that the term “systemic change” has been
embraced by many engaged in instituting and/or researching educational change.
Certainly, the term is highly evident in the educational-change literature. This focus
purportedly stems from a broad recognition that education is a complex system and
that what happens in one component of the system impinges on other components
in the system. However, a careful examination of this body of literature reveals that
the term systemic change carries very different and sometimes even contradictory
meanings.

Reigeluth and Garfinkle (1994) characterize systemic change as a “paradigm
shift, which entails replacing the whole thing” (p. 3) rather than making piecemeal
changes to or tinkering with that thing. Assuming that wholesale change is neces-
sary, many commentators, such as Hutchins (1994), argue that change will not be
successful unless it involves a process coordinated throughout every sector and
level of the education system (Hutchins, 1994). Banathy (1994) and Banathy and
Jenlink (2004) refer to this process as “system design,” which ideally should start
with the envisioning of a new society and of the type of educational provision that
will create and serve that society. These visions provide the platform from which
the required system of education can be designed and developed. This work
requires initiation and commitment from the top level downwards and an approach
that is well planned and systematic. It also needs to be underpinned by the key
processes of change, namely, system-wide, large-scale experimentation, evaluation,
and revision.

Although starting from the same point of departdrsocial organizations as
complex systems Wheatley (1999) focuses on a different set of core features in
her consideration of the most important change and management factors of com-
plex systems. Maintaining that complex systems are best understood as a whole
rather than as the sum of their parts, she emphasizes the importance of understanding
the inter-relations among the various parts of a system. For her, organizational
vision and values are the forces (similar to the concept of force fields in physics)
that influence human behavior within and across systems. Her view of vision
differs from the notion of vision commonly found in the educational-change litera-
ture. That notion, evident in the work of, for example, Banathy (1994) and Reigeluth
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and Grarfinkle (1994), refers to some desired future state. Under this notion of
vision, organizational structures emerge as temporary solutions that facilitate the
realization of the vision and continue to change as the system evolves; these struc-
tures are not part of a blueprint for the implementation of a design. Wheatley (1999)
argues that a system should co-evolve with its environment through a process of
self-organization, the effectiveness of which depends on a free flow of information.
Consistent with Wheatley’s model of self-organization is Hargreaves and Giles’
(2003) “knowledge society school,” which models a process of system thinking,
wherein ideas about and implementation of change and innovation move out from
the top leadership in the school to key process teams throughout the school and
inform interactions between teachers and students in the classrooms.

Changes take place in organizations for many reasons, and may be the product
of a reactive rather than a purposive response to a situation (Dill & Friedman,
1979). Systemic changes are purposeful, directed towards the accomplishment of
specific goals, and may also be referred to as innovations. The outcome of an inno-
vation may be a tangible product or procedure that is new and intentional, and that
aims to lead to benefit (Barnett, 1953; King & Anderson, 1995). Reforms refer to
innovations that are typically initiated by individuals at the top of organizations or
by agents outside them (Kezar, 2001). Despite the large numbers of reform initia-
tives that have taken place around the world over the past two decades, many of
them have not been particularly successful. Many successful innovations are not the
outcome of top-down reform initiatives. For example, an OECD study of 23 inno-
vations in science, mathematics, and technology education collected from 13
OECD countries (Black & Atkin, 1996) identified a range of change agents that
included governments (implementing nationwide initiatives) states and provinces,
schools, and individual teachers.

Reforms often challenge the survival and “craft norms” of teachers (Olson,
2002). These only succeed if the teachers involved are prepared for and support the
deep pedagogical changes that are generally required. Anderson (1998) particu-
larizes this notion by saying that teacher engagement relies on collaborative
co-construction of a new social ground. Hargreaves (2003) proposes redesigning
school-improvement efforts to incorporate a developmental approach, focused on
making available a professional learning community for every teacher. While the
difficulties associated with changing pedagogical practices no doubt pose a major
hurdle to ensuring the success of systemic changes in education, the greatest chal-
lenge is that of sustaining and scaling up innovations (Atkin, 1998; Kozma, 2003).

It is generally recognized that scaling up innovations is even more difficult than
developing the first working prototype (Adelman & Taylor, 2003; Taylor, Nelson &
Adelman, 1999). Many promising reform prototypes fail during effort to transfer or
maintain the innovation over time in ways that retain the initial values of the reform
yetallow ongoing productive changes (Tyack & Cuban, 1995). Taking the view that
a systemic model of educational change should help us better understand the condi-
tions that favor the scaling up and sustainability of innovations, we attempt, in this
chapter, to seek a deeper understanding of the systemicity of pedagogical innovations.
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A particular focus in this regard is the place and degree of interconnectedness
among the different components of a system.

Exploring Systemicity and Change Through Exemplars
of ICT-Supported Emergent Pedagogical Practices

The SITES-M2 study that provides the basis of our various analyses in this book
was designed with the firm belief that pedagogical practices are strongly influenced
by and can only be appropriately interpreted within the context of school-level and
system-level factors and characteristics. Each case report thus contained not only
in-depth descriptions of teaching and learning practices based on classroom obser
vations but also rich descriptions of the national, regional, community, and school
contexts and factors for the pedagogical innovation concerned. In the previous two
chapters, we discussed school-level contexts. In this chapter, we use the cross-
national data from the 83 case studies to explore the impact of system-level factors
on innovation characteristics and their scalability. Note that we use the term scal-
ability throughout much of this chapter to refer collectively to sustainability and
transferability.

One criterion that the SITES-M2 national research coordinators (NRCs) used
when selecting case studies from the schools in their respective countries was sus-
tainability and transferability. However, recognizing that some of the cases would
be only in their first year of implementation, the international research team
acknowledged that these studies might offer little evidence of sustainability and
transferability. The team therefore coded each case study according to four binary
variables and then asked the NRCs to validate that coding. The variables were as
follows:

1. The case authors specifically state that the innovation was sustained over a period
of more than a year.

2. The authors provide evidence to support the claim of sustainability.

3. The authors specifically state that innovation was transferred to other classes
within the school or other schools.

4. The authors provide evidence to support the claim of transferability.

Table 8.1 provides a cross-tabulation of the sustainability and transferability
status of the 83 cases collected in SITES-M2. Sixty-five (78%) cases were sustained

Table 8.1 Sustainability status and transferability status of the
83 SITES-M2 case studies

Sustainability Transferred Not transferred Total
Sustained 36 29 65
Not sustained 5 13 18

Total 41 42 83
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and 41 (49%) cases were transferred. These results suggest that the process of
transferring an innovation is more difficult than the process of sustaining an
innovation.

Scalability and Pedagogical Innovation

Pedagogical innovations as initiatives implemented in order to effect change initia-
tives are directed at different aspects of the pedagogical process, which include
learning goals and/or learning processes (i.e., the activities and roles of teachers and
learners). Theorists differ on whether systemic change in education should develop
from planned radical overhauls of existing systems (see, e.g., Banathy, 1994) or as
the emergent outcome of the evolutionary efforts of participants within those sys-
tems pursuing visionary goals (see, e.g., Wheatley, 1999). Questions about whether
one can meaningfully compare the extent of innovativeness of pedagogical change,
and whether scalability of an innovation is influenced by its extent of innovative-
ness are ones best answered through use of empirical methodologies.

Law, Chow, and Yuen (2004) discuss two different approaches that can be used
when comparing the extent of change evident in the case studies collected in
SITES-M2. The first focuses on the extent of pedagogical transformation brought
about by ICT use (Mioduser, Nachimias, Tubin, & Forkosh-Baruch, 2003). The
second positions ICT as just one comparative dimension (Laly, @003). Given
our understanding that the primary goal of pedagogical innovation is to prepare
learners for life in the twenty-first century and that ICT use is but one feature con-
tributing to change, we consider the second approach the one best suited to the
purpose of this chapter.

Key Finding: Innovative Practices are More Difficult to Sustain

In Chap. 3, we used innovation scores to compare the innovativeness of the ICT-

supported pedagogical innovations described in the 83 case Stiitiesnnova-

tion scores covered six dimensions: curriculum goals (G_SCORE), teacher’s roles

(T_SCORE), students’ roles (S_SCORE), ICT sophistication (ICT_SCORE), mul-

tiplicity of learning outcomes (M_SCORE), and connectedness of the classroom

(C_SCORE). Tabl&.2 presents the results of an analysis of variance that we con-

ducted in order to determine the extent of difference between the innovative peda-

gogical practices that had been sustained for a year or more and those that had not.
The most notable feature of Tallde is the pattern showing that all six innova-

tion scores were higher for the not-sustained innovations than for the sustained

2These scorings are included in a database set up by the Hong Kong SITES-M2 study team (http://
sitesdatabase.cite.hku.hk/).
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Table 8.2 Comparisons of innovation-dimension scores for sustained and not-sustained
innovations

Sustained (N 65) Not sustained (N18) ANOVA

Innovation dimension Mean SD Mean SD F

Curriculum goals 4.09 1.26 4.50 1.42 1.40
Teacher’s roles 4.17 1.34 4.94 1.21 4907
Students’ roles 4.17 1.61 4.83 1.58 2.43
ICT sophistication 5.69 0.73 5.78 0.81 0.19
Multiplicity of learning outcomes 4.05 1.73 4.44 1.38 0.81
Classroom connectedness 4.05 2.06 4.56 2.04 0.86

aSignificant a(p<0.05

Table 8.3 Distribution of T_SCORES across the two groups of sustainability status

T-scores
Sustainability 2 3 4 5 6 7 Total
Number of sustained 10 8 21 15 9 2 65 (78%)
Number of not sustained 0 2 5 5 4 2 18 (22%)
Total 10 10 26 20 13 4 83 (100%)

innovations. The largest differences were those for teacher’s roles and students’
roles. However, the only difference that was statistically significant was that the
teacher’s roles. These results provide strong evidence that the more innovative an
educational change is, the more difficult it is to sustain it.

This finding is also evident in the results presented in Tal3leHere, we can
see that only 65% of the high-T_SCORE (scores of 6 or 7) cases were sustained
(i.e., 11 out of 17), whereas 90% of the low-T_SCORE (scores of 2 or 3) cases were
sustained (i.e., 18 out of 20).

The biggest differences between the innovation scores in the sustained and not-
sustained case studies were those for teacher’s roles and students’ roles, the two
most pedagogically important dimensions. Thus, within the sample of SITES-M2
innovation case studies collected from around the world, an innovation was signifi-
cantly less likely to be sustained if it involved major changes in the teacher’s role
away from a traditional instructional and didactic one towards one of facilitating
collaborative inquiry. The following examples provide some qualitative details to
illustrate this finding.

Examples of Less Innovative Practice

Chinese Punctuation (CN010), a case study from Hong Kong, provides an example
of an innovative pedagogical practice that was sustained for more than a year. The
innovation, implemented in a Primary 6 classroom as part of the Chinese language
curriculum, saw teachers using a suite of customizable learning software developed
at the University of Hong Kong in order to create presentations as well as drill-and-
practice exercises directed at helping students learn Chinese punctuation. The three
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teachers involved in this work received professional support from a consultant
involved in designing the learning software.

The curriculum goals associated with the innovation were actually very tradi-
tional: students were expected to master a good understanding of Chinese punctua-
tion and then show that they could use it appropriately. The software that the
teachers used simply supported and extended their traditional role of presenting
information and exercises and then letting students know if their work was correct
or not. The most innovative dimension of the practice was the sophistication of the
technology involved: the software had been designed on the basis of findings from
rich research on cognitive aspects of Chinese language learning.

Because of the lack of real change in the roles played by both teachers and stu-
dents, we can assume that sustaining the pedagogical practice would have been
relatively easy. Indeed, the teachers reported no difficulties in sustaining the prac-
tice, which at the time of the case study was in its third year of implementation. The
one difficulty that the teachers did report was the time and effort needed to develop
the learning materials for other grade levels in the school. By develop, we mean
customizing the learning materials by inputting the appropriate content into the
software template.

In another example, that of an ICT-based geography laboratory (TWO006), imple-
mented in a junior high school in Taiwan, the teacher concerned used ICT when
developing her classroom presentations. However, her pedagogical orientation,
although enhanced by ICT use, was essentially teacher centered and instruction
driven. She presented and explained information, set instructional tasks, monitored
and assessed student learning. TWO0O06 is a typical example of the innovation profile
technologizing the pedagogical process that we discussed in Chap. 3. In line with
the situation in CNO10, sustaining the pedagogical practices associated with this
kind of profile is not particularly challenging. However, as the authors of the
TWO0O06 case report observed, it does represent a “more expensive model.” As such,
the only sustainability-related difficulty is that of securing and funding ongoing
technological support.

Examples of More Innovative Practice

One of the case studies conducted in Hong Kong involved major changes to the
relevant curriculum goals as well as to the roles of the students and teachers
involved. We described this innovation, titled Problem-Based Learning: Computer
Assisted Scientific Investigations (CN008), in detail in Chap. 7, under the heading,
School A. At the time of the case study, the innovation was only in its first year of
implementation, and the students engaged in the investigations were doing so on a
voluntary and an extracurricular basis. We learned that although the school contin-
ued using data-loggers in relation to conducting science experiments, students were
no longer involved in the open-ended scientific inquiries.

Another example from Hong Kong is innovation titled Project-Based Model
Building in Physics (CN012). Implemented in a secondary school and involving the
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collaboration of two physics teachers and a laboratory technician, the innovation
required students to use highly specialized tools when conducting scientific inves-
tigations. The tools included Modelléigligital video-cameras and video-editing/
image-processing equipment (to capture and analyze visual images taken during
experiments on motion), and data-loggers and graphing software. The aim of this
innovation was to help students develop a better understanding of scientific theories
as models by having them design experiments aimed at verifying the scientific
principles or laws they were learning about in their advanced physics lessons.
These learning experiences would not have been possible without the use of the
sophisticated technology tools. In Chap. 3, we classified this type of innovation
profile asinnovative pedagogical roles in isolated classrooms. CN012 gained high
scores on all innovation dimensions except classroom connectedness (C_SCORE).
The innovation required both teachers and students to change their roles eonsider
ably. As was the situation with CN008, the CN012 report gave no clear information
on the sustainability of the innovation.

Transferability of Innovations

Table 8.4 presents the results of the analysis of variance that we conducted to find
out if there was any significant difference between the innovative pedagogical prac-
tices that had been transferred to at least one other classroom (whether within the
same or in another school) and those that had not.

The results of this ANOVA were very different from the results that emerged
from the sustainability analysis. First, none of the observed differences between the
transferred and the not-transferred cases was statistically significant. Second, although
the teacher’s role scores, the students’ role scores, and the outcome scores were still
higher with respect to the not-transferred cases, the connectedness scores and the

Table 84 Comparisons of innovation-dimension scores for transferred and not-transferred
innovations

Not transferred

Transferred (N41) (N=42) ANOVA

Innovation dimension Mean SD Mean SD F

Curriculum goals 4.17 1.30 4.19 1.31 0.00
Teacher’s roles 4.24 1.39 4.43 1.31 0.39
Students’ roles 4.17 1.63 4.45 1.61 0.63
ICT sophistication 5.80 0.75 5.62 0.73 1.31
Multiplicity of learning outcomes 3.95 1.67 4.31 1.65 0.97
Classroom connectedness 4.34 2.19 3.98 1.93 0.65

3A software for building scientific models (sk&p://modellus.fct.unl.pt/).
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ICT-sophistication scores were higher with respect to the transferred innovations.
These findings indicate that the mechanisms and/or factors required for sustain-
ability and for transfer may not be the same.

The findings of Law, Kankaanranta, and Chow’s (2005) in-depth comparison of
the SITES-M2 case studies collected in Finland and Hong Kong provide possible
explanations for these findings. Starting from their observation that the Asian case
studies had the lowest connectedness scores and the Western European ones had the
highest such scores, Law and her colleagues looked for and found major differences
in the roles that ICT played in the cases collected from these two education sys-
tems. In Finland, ICT played the core role in providing a scaffold upon which to
build connectedness. This scaffold was an essential part of the success of the
Finnish innovations. In Hong Kong, ICT was being used mainly as a learning and
productivity tool. Even though all of the Hong Kong innovation schools had access
to Internet, use of this facility was confined mainly to information searching, emailing,
and discussion forums.

The authors of all of the Finnish cases reported ICT-related collaborations with
individuals and organizations outside the school. They also reported the establish-
ment of networks that provided those involved in the innovations with technological
and learning-resource support as well as subject-matter and pedagogical expertise.
Most of the innovations had also extended beyond the respective schools to become
a networked project at the local, regional, and/or national levels. For the innovation
initiators, these change processes had not only helped reduce the resourcing and
expertise challenges associated with implementing innovations, but also helped to
establish a technological and socio-institutional infrastructure that (importantly)
could help sustain and transfer innovations. In the nine Hong Kong cases, and with
the exception of one innovation that was part of a university-based project, the
innovation teachers had to build up the requisite infrastructure and teacher compe-
tence by themselves. Support and collaborations were confined to the innovation
schools. Although the teachers involved acquired considerable expertise during the
change processes, they were not able, for whatever reason, to establish support
infrastructures beyond the school. The sustainability of the Hong Kong innovations
therefore depended largely on the extent of ongoing support from the teachers and
the school heads concerned, while the transferability of the innovations was limited
to transfer within the same school.

Key Finding: Internet-Based | nnovations are I nherently
Adapted for Easy Transfer Across Schools

One innovation profile commonly observed in the case studies discussed in Chap. 3
was that okophisticated ICT use, high connectedness, and traditional pedagogical
roles. The innovations holding this profile were mostly virtual schools or online
courses. The United States-based case study titled the Online High School (US020)
provides a typical example of this type of innovative practice, which took advantage
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of the connectivity provided by Internet to break down classroom walls. At the time
the case study was conductedcademic year 1999/208ahe Online High School
(OHS) was catering for 2,516 students from 87 schools located across 29 states.
The aim of this innovation was to widen the educational opportunities available to
the students. All of the school’s teachers attended a graduate-level online profes-
sional development program focusing on how to create and teach a net-course for
high school students. Although the teachers were encouraged to use a variety of
innovative pedagogical approaches, students rarely interacted with one another during
any of the OHS courses, and generally did their assignments independently. Many
high schools were interested in participating in the project. According to the prin-
cipals and district superintendents, the high number of secondary schools interested
in joining the OHS project was a product of two particular features of it. First,
schools could quickly expand course offerings beyond what was feasible for them
if acting on their own. Second, computer and network technologies could be used
in ways that seemed to offer important benefits to students and teachers. Several
principals and school superintendents also said that because the OHS was an
extremely appealing proposition for their school boards, procuring necessary board
approvals and the money needed to buy requisite technology was generally straight-
forward. In short, there was clear evidence in US020 of innovation transfer.

Key Finding: Highly Innovative Cases Can be Scaled Up
if the Ecological Conditions Are Favorable

The few (rare) cases that were highly innovative on all six innovation dimensions,
and so labelebalanced, highly innovative cases (refer Chap. 3), were considerably
more challenging than the less-innovative ones to scale up. However, scalability
could still be achieved if the contextual conditions provided an ecology conducive
to further development of the innovation. In of these rare easesnnovation from
Germany titled Economy and Schools (DE014), the Grade 12 students involved in
it participated, over a 10-month period, in a business education program that taught
them about large and small enterprises and how to develop their own business ideas.
Throughout, the students had the support of a business consulting company. The
teachers assumed the role of co-learners, facilitated group-dynamic processes, and
monitored the progress of the project. ICT played a significant role in supporting
information searches. As indicated in the case report, the conditions needed to suc-
cessfully sustain and transfer this innovation included teacher commitment, suffi-
cient equipment, Internet access, and the collaboration of local business companies.
Thoughtfully designed communication and solicitation efforts conducted alongside
the development of the innovation allowed these conditions to be realized.
According to the German SITES-M2 NRC, the active support of the school’s
administration team and parents’ committee as well as of the local business sector
were particularly important factors influencing the successful sustainability and
transfer of DEO14.
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Scalability and L eader ship

The extent to which innovations are sustained and transferred is highly dependent
on school-level policies and support. Much of the educational change literature
emphasizes the role of the principal in leading or hampering change and innovation
(Fullan, 2001), which is why we coded each of the 83 cases for the presence or
otherwise of a range of features (17 in all; refer PL1-PL17 in BableChap. 6)
associated with the following aspects of a principal work:

e The principal's general role in the school: whether he or she tended to be an
initiator of school reforms, a supporter of school reforms, and/or a modeler of
ICT use (PL5-PL7).

« The principal’s specific role in relation to the innovative pedagogical practice
reported in the particular case study: whether he or she initiated the innovation
supported the innovation case, and/or championed it (i.e., promoted and/or actu-
ally implemented it) (PL8—PL10).

» The specific actions taken by the principal to support the innovation: communi-
cating with parents about the innovation, encouraging teamwork among staff,
and listening to the views of staff (PL14—PL16).

We conducted a chi-square test to determine if any features of the principal’s roles
were significantly associated with innovation sustainability. Only two features were
marginally significant (exact 1-tailed significancepat0.052): the principal as an
initiator of the innovation (PL8) and the principakintaining good communica-
tion with parents about the innovation (PL14).

The results presented in both parts of Tabte(i.e., A and B) are identical. Of
the total number of innovations, the minority (22%) initiated by the principals
themselves stood the best chance (17 out of 18) of being sustained beyond 1 year.
The same pattern was evident for innovations where the principals maintained good
communication with the parents. The reason behind the identical pattern in both parts
of the table may be that principals were highly motivated to communicate with

Table8.5 Statistically significant relationships emerging from chi-square analy-
sis of innovation cases sustained beyond 1 year and various principal roles

Sustainability No Yes Total

A: Principal as an initiator of the innovation

Number sustained 48 17 65
Number not sustained 17 1 18

Total 65 18 83

B: Principal maintaining good communication with parents about the innovation
Number sustained 48 17 65
Number not sustained 17 1 18

Total 65 18 83

2#=3.522 (1, 83)p=0.052
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parents about the innovation if they were involved in initiating it. This observation
has important implications for the sustainability of the majority of the innovations
those that wereot initiated by the principals.

We found no statistically significant relationships when we used chi-square tests
to assess the extent of association between the various principal roles and transfer
ability. Theoretically, school leadership factors determine whether innovation transfer
occurs among classrooms within the same school or beyond, although the impact of
school-level factors on transfer beyond the same school would be much smaller.

We note here that statistical analyses of data derived from SITES-M2, which is
essentially a qualitative study, are limited and useful mainly for exploratory pur
poses. In order to provide a better understanding of the interplay of scalability and
school-level leadership, we now turn to an in-depth examination of the qualitative
details of one the most innovatiead sustained innovations evident among the
SITES-M2 case studies.

Key Finding: Effective Leadership isthat which Supports Team
Building and Pedagogical Bricolage

My Pocket Money (CN0O01), a 4-month cross-curricular project conducted in a
Hong Kong primary school, covered the subjects of general studies, mathematics,
and Chinese. In this project, a class of students designed and conducted a survey
designed to collect information from schoolmates on how much pocket money they
received, how they spent that money, and whether there were gender and age
differences in the amount and use of pocket money received. The project also incor
porated a service component, during which the school organized what it called a
“fund-raising bazaar, with the aim of encouraging students to donate part of their
pocket money towards organizing a service day for the residents of a nearby home
for the elderly. In order to carry out this project, Teacher B rearranged the normal
timetable so that he could spend a lesson each week discussing project progress
with the class and giving advice and support as necessary. The goals of the project
went beyond learning subject-based knowledge. Students were expected to develop
appropriate values and attitudes, organizational skills, cooperation skills, and the
skills needed to search for, organize, analyze, and present information.

Although this case study was conducted during academic year 2000/2001, it began
in 1998 when the school experimented with project-based learning in extra-
curricular activity groups. During the following year, one of the teachers (Teacher A)
piloted project-based learning in the formal school curriculum in two of the classes
she taught. My Pocket Money was one of the projects she developed for use with
her Primary 5 students. After Teacher A shared her experience with other teachers
in the school, two of them, Teachers B and C, modified Teacher A's two project
plans and used them in their teaching during 2000/2001. As noted above, Teacher
B was the teacher who featured in the My Pocket Money case study.
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The sustainability and transfer of the pedagogical innovation evident in this
case study was not the outcome of serendipity but of successful leadership. The
principal of this school, described in the case study as a visionary leader, was
committed to changing the pedagogical culture of the school towards a more
facilitative and empowering one. He firmly believed that the priority with respect
to introducing ICT into teaching and learning was that of supporting pedagogical
change. In order to promote ICT-facilitated change and to equip teachers with the
necessary skills and knowledge, he held staff development sessions twice a
month, during which teachers shared their ideas and experiences with one
another. The principal did not mandate how the project-based learning should be
designed and implemented. Nor did he require teachers to adopt this new
approach until they felt ready for the challenge. The principal’'s approach was to
provide teachers with the support they needed to surmount or minimize hurdled
associated with implementing an innovation. In short, the principal set up an
architecture for learning that led to the establishment of a community of practice
able to pioneer innovations.

According to Teacher C (who was quoted in the case study), implementing the
ICT-based project-learning innovation involved these challenges:

Firstly, it is the understanding of the teachers. The teachers have to recognize and appreciate
the impact of project work on students’ learning. Secondly, teachers have to possess peda-
gogical competencies to facilitate project work ... In terms of ICT resources, the schools
have to consider the number of computers in school, time and space. Moreover, the ICT
competence of students is very important too. We do not need to spend much time on teaching
students IT skills [for the project work], as they have been having computer lessons since
Primary 1 and they are quite competent in using the computer.

The author of the case study reported that the school put considerable effort
into addressing these challenges. The bi-monthly staff development sessions
and the establishment of a collaborative culture in the school were particularly
important in this respect, as was the practice, among teachers, of sharing curri
culum design and teaching resources. The latter reduced the pedagogical hurdle
for teachers who lacked the confidence and/or expertise to develop project-
based learning on their own.

The principal was also instrumental in ensuring that the school’s ICT infrastruc-
ture and technical support were sufficiently robust to facilitate the use of ICT for
project-based learning. In 1998, when the IT literacy curriculum was first intro-
duced in the school, a mechanism was put in place that allowed subject teachers to
liaise with the IT literacy teacher. The main focus of this liaison was on ensuring
that students not only had mastered the particular IT skills they needed to engage
in project-based work but had mastered them before this work began. So, although
Teacher B’s practice built on the work of Teacher A, that practice was not a case of
prototype replication. Teacher A's earlier work provided Teacher B with curriculum
ideas, teaching resources and experiences relevant to conducting the innovation,
and Teacher B certainly found this support valuable when she first implemented
project-based learning. However, Teacher B’s intention was not to replicate the
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manner in which Teacher A had conducted My Pocket Money but to take the project
forward through a second round of innovation, which she carried out after discussions
about and reviews of project-based learning conducted during the staff develop-
ment sessions.

The technology-supported project-based learning innovations were not con-
ducted according to a tightly planned, staged change model. Instead, the principal
and teachers involved held in common a clear educational vision and goal, and the
change mechanism focused on building a learning community supported by a
learning architecture. The change strategy was to build a school ecology condu-
cive to the emergence of different varieties of technology-supported project-based
learning in the school curriculum. Change happened when individual teachers felt
ready to take on the challenge. There was room for bricolage and action learning
(Kramer, 2007; Marsick & O’Neil, 1999), and the process was always one of con-
tinual innovation. The change strategies and mechanism were thus conducive not
only to continuous alignment of vision and goals among staff but also to the evolu-
tion of a curricular assessment and administrative system. Because the system
evolved as more and more teachers adopted this innovative mode of teaching and
learning as a pedagogical approach, it ensured a simultaneous evolution of the
school ecology.

Scalability and Gover nment Support

Each of the SITES-M2 case reports documented the national and regional contexts
relevant to the innovations described. This documentation included detail about
supporting factors at the systems level, which could refer to the national, state, and/
or district level, depending on the extent of centralization of the education policies
in the countries concerned. We coded each of the 83 case study reports for the pres-
ence or otherwise of the following government support features (see, in particular,
SU1-SU11 in Table 9 of Chap. 6):

« The innovation aligned with the government’s general education policy

« The innovation aligned with the government’s policy specific to ICT in education

* The government provided the necessary ICT infrastructure

» The government provided necessary technical support

* The government provided funding for ICT infrastructure

* The government provided funding for the innovation beyond ICT infrastructure

* The government provided general funding for schools

« The government provided support beyond resourcing

» The government provided professional development courses for teachers

e The government provided courses for teachers directly specifically at the
innovation

* The government organized sharing of experiences and knowledge among
schools
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Key Finding: The Influence of Government Support

on Innovation Sustainability and Transferability Needs

to be Considered Within The Context of Schools' Ecologies
and Policy Trajectories

The chi-square test that we conducted (see Tableto determine the extent of
association between these government-support factors and innovation sustainability
(i.e., beyond a year) revealed two statistically significant relationships: provision of
technical support (SU4) and professional development courses for teachers (SU9).

The cross-tabulation results in the two parts of Talélare, at first sight, counter-
intuitive. The innovations that had received government-resourced technical support
and teacher professional development were significantly less likely than those that
had received no such support to have been sustained beyond a year. A probable inter
pretation of these results is that schools identified as not receiving specific govern-
ment-support measures already had such support fully integrated into their regular
funding and supporting mechanisms. As such, the case study authors might not have
seen these measures as specific support mechanisms and therefore not reported them
in the case reports. Nonetheless, the findings presented inSlalpievide further
evidence that innovation-specific government support is an interim measure for
schools. As such, if schools are to sustain an innovation, they need to build a school
ecology suited to it. Given that educational change is complex and dynamic, it is not
possible to specify the exact composition of the various contextual factors for sustain-
ing an innovation. Instead, establishing mechanisms that enable adaption and co-
evolution of the contextual factors is the route to sustainable innovation and change.

The chi-square test that we conducted to determine associations between the
various government-support factors and transferability (i.e., the innovation had
been transferred to at least one other class) produced only one significant result. An
innovation was significantly more likely to be transferred if the thinking behind the
innovation wasot aligned with the government’s general education policy (SU1)
(see Table3.7 for details).

Table 8.6 Statistically significant relationships emerging from chi-square analysis
of innovation cases sustained beyond 1 year and government-support factors

Sustainability No Yes Total
A: Government provided necessary technical support

Number sustained 53 12 65
Number not sustained 10 8 18
Total 63 20 83
B: Government provided professional development courses for teachers
Number sustained 52 13 65
Number not sustained 6 12 18
Total 58 25 83

Part A: 2=5.203 (1, 83)p<0.05
Part B: y°=14.585 (1, 83)p<0.001
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Table 8.7 Statistically significant relationships emerging from chi-square analysis of
innovation cases transferred to at least one other classroom and government-support
factors

Innovation aligns with government’s
general education policy?

Transferability No Yes Total
Transferred 27 14 41
Not transferred 16 26 42
Total 43 40 83

2£=6.403 (1, 83)p<0.05

This outcome was just as counter-intuitive as the significant relationships
between government factors and sustainability: an innovation was less likely to be
transferred if the case study report specifically mentioned that it aligned with the
government’s general education policy. Common sense predicts that an innovation
will be much more difficult to transfer if it does not align with the prevailing gov-
ernment policy. However, the results of our analysis make sense if we interpret
them as indicators of the state of policy implementation over time. When a policy
is newly implemented, the educators operating within the system are likely to be
highly aware of it. Also, innovations developed in response to reform initiatives are
less likely to be transferred during the initial than the later stages of the reform. But
when a reform has been in place for some time and a good number of transfers have
taken place, the policy goals driving them have probably become part of the daily
milieu. This possibility may explain why these policy goals were neither mentioned
nor highlighted when the SITES-M2 researchers interviewed the informants.

Summary and Conclusions: The Need for Re-culturing

One popular, systematic approach to scaling up reforms is to follow a stepwise
model of replication that kicks in after establishment of a good working prototype.
One such model is that proposed by Taylor, Nelson, and Adelman (1999). The
model that they offer has four phases: creating readiness, initial implementation,
institutionalization, and ongoing evolution. Unfortunately, pedagogical innovation
is a complex systemic change that requires not only restructuring (with respect to
the structure, roles, and related formal elements of the organization, which, in itself,
can be accomplished as a systematic change process), but also reculturing (Fullan,
2000). Reculturing is the process whereby the school changes “from a situation of
limited attention to assessment and pedagogy to a situation in which the teachers
and others routinely focus on these matters and make associated improvements”
(Fullan, 2000, p. 582).

However, the findings from our in-depth analysis of the SITES-M2 case studies
indicate that the more pedagogically innovative a practice is, the more difficult it is
to sustain. Taylor eal. (1999) suggest that failures to sustain reform are often an
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outcome of top—down implementation and that reformers should therefore help
teachers improve instruction from the inside out. And they caution that the process
must be conducted in a democratic manner. But, as the SITES-M2 case study titled
problem-based learning: computer assisted scientific investigations (CN008) revealed,
even when the innovation is an outcome of a bottom—up initiative from the teachers
themselves and even when both the school leadership and the teachers involved stay
the same over an extended period of time, innovation sustainability is not assured.
Although, the new technology (computers with data-logging equipment) that the
teachers in CNOO8 brought in stayed in place, the main point of the innowvation
getting students to engage in creative scientific problem-sohvitid not.

The challenges associated with sustaining innovations are thus no different
whether they are driven from the bottom-up or the top—down. Because school-
based education is a complex system, institutionalizing a fundamentally different
set of goals, values, and relationships requires change at all levels of the system.
The innovation CNOO8 is similar to the “inside story” in Fullan’s (2000) three-story
analogy: it involved a change driven from within, its focus was on improving stu-
dent learning, and it led to changes in pedagogical practice and the formation of a
professional learning community. Reculturing within the context of schooling
requires school staffs to move from a situation of limited attention to assessment
and pedagogy to a situation in which they routinely focus on these matters and
make associated improvements. Structures can facilitate this process or they can
block it, but the latter can be overcome as long as the development of a professional
community is the key driver of improvement. This approach brings about deeper
changes in both culture and structure. Moreover, for an innovation to be sustained,
the requisite reculturing and restructuring processes have to evolve dynamically, in
tandem: the innovation will not be sustained unless two particular “stories” are
“narrated” in parallel. One story is theside—out “story,” in which the school is
actively connected to the outside. The other iotltside—in “story,” in which the
school seeks support from external infrastructures. It is only when these three facets
of innovation development act in collaboration that the innovation can be both chal-
lenged and sustained by an external infrastructure.

The counter-intuitive results that we obtained from our analyses of the relation-
ships between support factors and scalability and between government policy and
scalability highlight the importance that system-level changes hold for the scaling
up of innovations. The results indicate that support factors need to be institutional-
ized into a school’s infrastructure, such that these resources are no longer a concern
for the stakeholders in the system. The results also indicate that the impacts of
government policies take time to become an integrated and accepted part of the
school system’s infrastructure. Drawing on their experience of projects designed to
support reform in science education, Blumenfeld, Fishman, Krajcik, Marx, and
Soloway (2000) likewise concluded that a successful process of systemic reform is
one in which the stakeholders anticipate difficulties arising from different contex-
tual settings and identify potential solutions in collaboration with different com-
munities of practice, including those containing teachers, school administrators,
and district boards.
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Our analyses of the 83 SITES-M2 case studies furthermore indicated that those
practices which lead to marked changes in the roles of the teachers and students can
only be scaled up, without loss of the core pedagogical innovativeness, if mecha-
nisms for scalability are built in at the start of the innovation. We could find no
report among the case studies of innovations that had gone through a clear two-
stage development from prototype to scaled up. The case study most akin to this
situation was that of CNOO1 (technology-supported project work), where scaling-
up had occurred, but had taken a fairly circuitous, albeit ultimately effective, path.
The school principal featured in CNOO1 intended from the time that the innovation
was first mooted that it would be adopted across the school’'s curriculum. During
the 3 years that preceded the case study, the innovation had undergone continuous
improvement and extension in terms of its curricular and pedagogical design, and
it had embraced a growing number of teachers and classes, while professional
development directed at supporting pedagogical and curriculum bricolage by the
teachers and building up a collaborative community of teachers remained a core
feature of the school principal’s strategies relative to the innovation. The school had
also made adjustments to its timetable and other administrative units in order to
support scaling up of the innovation.

Our comparison of the occurrence of transfer in the innovations reported in the
Hong Kong and Finnish SITES-M2 case studies also showed the importance of
supportive structures and mechanisms. When structures and mechanisms capable
of supporting the implementation of an innovation in multiple schools are in place,
there is a much higher chance that the innovation will flourish in all of those
schools. All except one of the innovations reported in the seven Finnish SITES-M2
cases had transferred to at least one other classroom. In an earlier study of the
SITES-M2 case studies, Law at (2005) found that all of the Finnish case-study
schools had identified collaborators beyond their gates and, from there, established
a network able to provide the technological, learning resources, and/or expertise
(subject matter and pedagogical) needed to sustain innovations. Most of these inno-
vations had also extended beyond a single school to become a collaborative project
supported by an online collaboration networked across local, regional, and/or
national levels.

The Finnish cases provide examples of systemic rather than piecemeal reform,
during which effort is made not only to reduce the burden of innovation on the
initiators but also to establish a technological and socio-institutional infrastructure
that contributes to the sustainability and transferability of the innovations. In these
situations, ICT played the core role of providing a scaffold upon which stakeholders
could build up the connectedness necessary for scaling up innovations and producing
sustained systemic change. As Anderson and Plomp (2008) observe in one of the
reports arising out of the SITES 2006 study:

Policy statements on twenty-first century skills consistently mention the need for active
learning and student-centered learning, as well as the need for training in decision-making,
and collaborative work. Thus the outgrowth of trends toward curricula and classroom
experiences designed for the learning of twenty-first century skills inevitably leads toward
even more pedagogical reforms. (p. 66)
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Our analyses support this claim. The findings emerging from them indicate that
everyone involved in and with schooling needs to develop a sound understanding
of reform trajectories by systematically examining the highly interconnected com-

ponents of classroom ecologies and their corresponding school ecologies. This
understanding is crucial if we are to lead system-wide changes, including those
driven or supported by ICT, that are needed to provide our students with twenty-
first century skills.






Chapter 9
Research into Practice: Using Case Studies
in Professional Development

Professional development of teachers involves working with individuals,
understanding their needs, experiences, hopes, and goals, sharing, exchanging, and
exploring practices, trialing new ways of doing things, and critically reflecting on
models, factors, and practices that influence what happens in different education
environments. In this chapter, we explore how the SITES-M2 case studies are being
used to support professional development — to act as a catalyst to advance and
change educational practices. We describe the roles that case studies in general
have played in education, before documenting how the SITES-M2 case studies are
being used to inform educational practices in Hong Kong and elsewhere. The
model underpinning this use of the studiesis not one of “farming,” that is, of trying
to replicate innovations as good practices in different regions, countries, schools,
and classrooms. Rather, it is one that encompasses observation, interpretation, and
analysis. It also involves, where appropriate, adapting, with reference to a model of
evolving development and change, ideas taken from the case studies so that they
suit different environments. We also consider, in this chapter, how the SITES-M2
studies can be used to stimulate change in thinking about innovation and the role
that technology can play in different contexts. We describe how this use has played
out so far during workshops held in different countries for teachers and educational
administrators and during professional development courses for teachers.

The principle behind using case studies to support professional development is
based on the premise that although each innovation is unique and cannot be
replicated, we can nonetheless learn from it, aswe can from all the other cases. The
ecological metaphor helps us understand this uniqueness. If we compare gardens,
we soon see that noneis or can be exactly the same. Two or more gardens may have
many similarities — shared plants, similar soils, the same macroclimate. However,
each garden has, at the very least, subtle differencesin its conditions, caused by, for
example, its position relative to the sun, the extent of shaded areas, changesin eleva-
tion, and variations in soil type. Nearby buildings are likely to impact on wind
within the garden; this, in turn influences what will grow well in different parts of
the garden. The topsoil itself has variations of acid and alkaline pH levels, affecting
what will grow best where. When planning a garden, we need to know how to
observe and interpret these differences in the macro- and micro-environments so
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that we can make the garden the best it can be. Likewise, when educational systems,
ingtitutions, and individual teachers want to develop sustainable change and
introduce innovations, they need to consider many factors unique to each level. The
case studies offer us that glimpse into unique situations. Studying them gives us
insights into and ideas about innovations and how we can adapt them to suit
different environments. Professional development also requires broader consider-
ations. Here, we need to focus not just on individual teachers but also on the entire
environment in which they work.

Case Studies: Different Typesand How They Are Used

When used to support teachers’ pre-service and in-service professional develop-
ment, cases typically form the basis of problem-solving discussions directed
toward encouraging collaborative learning and critical thinking (McDade, 1995).
The different types of case studies used to support professional development
include illustrative, exploratory, critical incident, and cumulative cases (Stake,
1995; Yin, 2003). Illustrative case studies are descriptive; one or two instances
or “slices of life” are used to illustrate a situation. Illustrative cases aim to make
the unfamiliar familiar and to provide a shared understanding of and language
about a topic or event. These case studies generally require much in-depth
descriptive detail and careful selection of instances to ensure accurate representa-
tion of the situation under study. Exploratory case studies are generally condensed
instances, normally completed as a pilot before the carrying out of a large-scale
study. These cases aim to identify questions and topics for further investigation.
Critical incident studies focus on very specific instances and are not intended to
be used for generalization. These studies are often used to address particular
cause and effect questions. Cumulative case studies include aggregated informa-
tion from different sites collected at different times. They also comprise collec-
tions of cases that follow a format and structure and so afford comparison
between them. Cumulative studies can be created by using retrospective data
collections, a practice that alows us to make broader generalizations. The
SITES-M2 case studies match this final grouping because the cases were collected
from multiple sites.

In business, case study use was championed by both Harvard and Northwestern
Universities, where businesspeople were invited into faculties to explain actual
business problems or dilemmas that students subsequently analyzed and attempted
to solve (Schlossman, Gleeson, Sedlak, & Grayson, 1994). These illustrative cases
were often supplemented by lengthy documents that students had to analyze prior
to class discussions. Over time, these supplementary documents changed. They
were often simplified and shortened (Sudzina, 1997) for practical reasons.
Guidelines and critical questions were provided to help studentsidentify key points
more efficiently and to ensure students stayed focused on important issues by
having to address critical questions (Seperich, Woolverton, Beierlein, & Hahn, 1996).
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In business settings, the case study is often used as a key tool for learning not only
about the subject itself but also about how to think in analytical, critical, problem-
solving ways within the discipline. The use of case study is thusinextricably linked
to the process and the product of learning (Sudzina, 1997).

In law, legal decisions and new laws are built on precedents and critical
incident cases. Learning about the law involves reading such cases and using this
datato stimulate judicial reasoning, decision-making, and insight into the process
of creating new laws. By studying legal cases, law students learn about legal
precedents while simultaneously acquiring new ways of thinking and reasoning
(Black, 1979).

In medicine, case studies are often used to encourage medical students to
problem solve as they learn about the complexity of medical practice. The cases are
often based on real stories with real people in trouble. Students have to work out
what iswrong and how to fix the problem(s) identified (Herried, 2004). Case studies
in medicine are chosen because they serve to illustrate principles, practices, and
problems and ways of thinking analytically about those problems. Seeking solutions
and providing solutions reflect the real-life process of following false leads, seren-
dipitously stumbling onto correct ideas, having brilliant insights, and making
mistakesin a safe environment, without actually harming anyone (Edwards, Fox, &
Phillips, 1997).

Merseth (1991) argues, with respect to education, that practitioners need to
consider subjective, interpersonal factors. The success or failure of a proposed
solution to a case study may rely on the personal and contextua variables of the
individuals involved. In this sense, explains Merseth, educational situations are in
a state of flux, with conditions always changing and individuals and groups likely
to have different understandings of what is going on (see also Wassermann, 1994).
Case studies are used in many ways in education, but especialy in a manner that
reveal s the human condition. Thisis because cases tend to emphasize the compl exi-
ties of contexts and situations. Richardson (1994) maintains that working with case
studies in education often creates more ambiguity and fewer certainties for the
individuals concerned, but thisvery factor offers usersamore realistic view of what
happensin educational environments. Strategies for using case studies in education
are often less deductive, less top—down, and less hierarchical (and thus more
inductive, participative, and emergent) than the strategies for using case studiesin,
say, law or medicine.

Teacher educators current interest in using case studies is due, in part, to a
growing interest in the development of teacher knowledge and cognition and an
acknowledgement of the changing complexities of the education system and
teaching in schools (Sudzina, 1997). The interest also denotes acceptance that
sustainable educational change happens when multiple and coordinated changes
occur (Zhao & Frank, 2003). As Evans (1995) argues, one of the strengths of using
case studies in teacher education is that the cases document complex real-life
school situations that feature multiple perspectives and truths. Discussion of these,
Evans says, generates new understandings and awareness of education at the
country, school, and individual-classroom levels.
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Case Study Examplesin ICT Leadership
and Professional Development

Case studies lend themselves well to professional development in ICT application
and e-leadership. Various | CT-related professional development projects around the
world have adopted the case study approach. Among them are Strategic L eadership
of ICT (SLICT) in the UK, NETS National Educational Technology Standards
(NETS) in the USA, the improving capability programs in New Zealand, the
professional development activities surrounding the master plans for IT in
Education | and 1l (1997-2007) in Singapore, UNESCO cases of innovative
practices, Microsoft Education’s international programs, and the IEA SITES-M2
studies. Each of these projects has aimed to identify, encourage, and exploit the use
of ICT to improve teaching and learning, and each has used multiple strategies to
achieve its goals.!

The UK-based SLICT project focused on improving learning through ICT by
garnering the support and perspective of school leaders and those in positions of
influence in schools. Its particular aim was to build, through a series of courses,
leaders' knowledge and understanding of key issues associated with using ICT to
enhance and extend pedagogy in schools so that those leaders could spearhead a
clear strategic vision for ICT usein those schools. The project included case studies
of individual schools in the UK, identified as exemplary in using ICT to support
student learning. These case studies, produced in the form of a CD-Rom and
supplemented by information uploaded to a website, included a documentary-style
introduction to each school and videoed interviews with key staff. This material
was complemented by text data elaborating details of each school. Designed to
support the SLICT courses, the case studies provided leaders with models of how
ICT integration could be adopted in their own schools. School leaders taking
SLICT courses were also encouraged to develop descriptive case studies of their
own schools for upload to the online site. These studies provided examples of ICT
integration that other course participants could share and discuss. Although these
cases followed a broadly similar structure, they differed in length, detail, and focus
and were not seen as a centra component of the SLICT project. Since the
development of the CD-Rom, additional cases have been developed and uploaded
into the website.

1For detailed information on and examples of these case study approaches, as well as information
on the CD -Rom mentioned in the next paragraph, see:

» UK: http://www.national college.org.uk/ and http://www.xmadeducation.co.uk/successstories.
aspx

USA: http://edtechcases.info/ubiq_home.htm and http://www.iste.org/

New Zealand: http://www.techlink.org.nz/Case-studies/Classroom-practice/| CT/index.htm
Sngapore: http://wiki.nus.edu.sg/display/| CT SGedu/Case+Study+-+Anderson+Junior+College
IEA: http://www.iea.nl/sites-m2.html

UNESCO: http://www.unescobkk.org/education/ict/ict-in-education-projects/innovative-
practices/
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In order to facilitate school improvement and to guide school leaders in
recognizing and addressing the essential conditions for using ICT effectively in
school education, the NETS project (USA) developed national standards for educa
tional uses of technology. The case studies produced as part of this work were
simplified, illustrative examples of school-based | CT-implementation practices that
incorporated the national standards. NETS encouraged schools and their leaders to
work through these cases in order to find out how they could implement the stan-
dardsin their own schools.

TheNew Zealand programsfor improving capability created anumber of initiatives
designed to support longer-term professional development for teachers using ICT
and to promote effective use of ICT in and across schools. Strategies employed
included developing and using cases of good practices to stimulate discussion and
sharing of ideas among teachers. An e-learning teacher fellowship was also estab-
lished to further enhance effective integration of ICT in schools. The fellowship
scheme used case studies to enhance teachers’ ability to use e-learning strategiesin
classroom. The studies served as tools to prompt stimulating discussion among
teachers and to encourage them to share and exchange practices with one another.

The government of Singapore has, over time, developed multiple strategies to
improve effective use of ICT in schools. The policies that the country put forward
in aseries of educational master plans provided a staged and sustained devel opment
of ICT-related implementation strategies over several years (Plomp, Anderson,
Law, & Quale, 2003). Case studies in the form of videos of principals talking to a
camera were part of this program of development. However, because the stories
presented in each study did not provide a standardized approach to implementation,
they were seen and used as a supplementary resource.

In 2007, UNESCO initiated an “ICT in Education Innovative Practices’ project
which aimed to identify and reward innovative use of ICT in education. The
project called for cases, where applicants needed to complete a standard proforma.
Selected cases were summarized and uploaded to the UNESCO website. UNESCO
then organized training workshops, where selected innovative cases were used to
illustrate practices in educational settings and extend participant understandings of
introducing innovation.

Microsoft Education’s broad international program focused on working with
educators, educational organizations, and industry partners to expand the world of
learning through technology. The program had severa aims. One was to help
educators connect with one another to share and learn from their respective experi-
ences of using technology to support teaching and learning. Another wasto increase
teachers and students’ access to technology. And a third was to help prepare
students for the digital age. The program promoted, through awards and grants,
exemplary ICT-related practice in ICT in education and then presented these prac-
tices in the form of case studies that online communities of interested educators
could access. These exemplary cases were also used in face-to-face development
sessions for leaders in education.

The IEA SITES-M2 case studies were designed to provide policy-makers with a
database of information on ICT and its role in advancing educational goas and
addressing educational needs and problems. The database was aso developed to
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provide teachers and other educational practitioners with ideas on how to use ICT to
improve classroom practices and identify factors that contribute to successful use of
innovative | CT-based practices. A panel of specidistsand expertsin each of the SITES
participating countries identified studies in the database that they considered were
authentic cases of innovation within the schools. Further secondary analysis and devel-
opment work with respect to this material led to the establishment of two separate and
distinctly different website resources. These are the Exemplary Technol ogy-Supported
School Casesin the USA and the Hong Kong-developed SITES-M2 database.? In the
next section, we outline the key differences between the two website databases.

Comparison of the Content of The Two Databases

The two databases, which were completed around the same time, are based on
additional research beyond that documented in the initial international IEA
SITES-M2 study report (Kozma, 2003). Both databases focus on the characteristics
of innovative pedagogical practices using technology, and both allow exploration,
from the perspectives of teachers and principals, of how schools might successfully
adapt the innovative practices illustrated in the case studies. Each website database
includes, in addition to the case studies, linksto the original IEA SITES and related
studies, reports, and papers on professional development and leadership. Beyond
these similarities, the two websites are very different in nature. The USA database
includes 11 cases from schools in the USA, whereas the Hong Kong SITES-M2
database includes 130 cases from 28 countries.

The USA expert panel spent considerable time carefully identifying schools
exhibiting exemplary best practice. Thisrigorous selection process involved discus-
sions between researchers from two organizationsinvolved in cross-national studies
of education (i.e., IEA and OECD). Selection also included a nationwide competi-
tion sponsored by the federal government’s secretary of education and judged by a
panel of expertsin educational technology. The 125 “exceptiona schools’ selected
comprised both elementary and secondary schools from 35 states. Each of these
schools met the following criteria, which were additional to those required by IEA
SITES. To qualify for selection, each school needed to be not only a public school
but also to have:

* A majority of its teachers engaged in school-wide reform or school improvement

* A mgjority of its teachers engaged in an innovation using technology

e A demonstrated commitment to meeting high content standards in core subjects

 Students drawn from diverse backgrounds, including low income

« Reform effort and innovation that appeared sustainable and transferable

» Compelling evidence that both reform and innovation had resulted in education-
ally significant outcomes or gains for the students involved

2To access the USA website, go to http://edtechcases.info/exemp_home.htm; to access the Hong
Kong website go to http://sitesdatabase.cite.hku.hk/online/index.asp.



Comparison of the Content of The Two Databases 181

A further extensive round of investigation and consideration resulted in the
number of selected schools being reduced to around 20. In order to include a
representative sample of excellent schools from the two levels of the education
system, the panel reduced the final selected number of schools down to 11, each of
which provided demonstrated exemplary innovative practices across the entire
school. These 11 schools were thus judged to be the “best of the best.”

The manner in which the cases were produced and presented was aso of avery
high standard. During the production work, two researchers visited each of the
11 schools, where they spent five days conducting interviews and observing
classes. The researchers also chose two classes from each selected school and then
called in an audio-visual production team and directed them to capture key
elements of each lesson. The audio-visual team included professional camera
operators and sound and lighting engineers. After sections of classes had been
recorded, the two researchers interviewed the teachers and selected students from
these classes in order to highlight those festures that best characterized the innovation.

After completing the recordings, the production team and the researchers edited
and polished each recording to ensure the best and most succinct representation of
the interview content. The team also produced a scripted documentary about each
school that gave viewers all background information necessary to identify school
type, setting, and context. This material was then uploaded to the website.
Supplementary materials accompanying each exemplary school case study were
also posted on the website. The care given to all aspects of the post-production
work resulted in a package of brief but extremely clearly presented best-practice
cases of innovative uses of technology in elementary and secondary schools across
the USA. This valuable resource is available to schools nationwide.

In contrast to the small number of nation-specific cases selected by the USA
team, the Hong Kong database contains 130 case studies, selected from the 174
casesworldwidethat featured in the original IEA SITES-M2 database. (The 44 cases
excluded from the Hong Kong study lacked the amount and type of datarequired for
the secondary analysis.) The Hong Kong case-study database is very different from
the USA one not only in terms of number of cases but also in terms of content. The
Hong Kong cases do not feature specially scripted video or audio interviews with
staff or students from the schools. Any such materia that isincluded was self-produced
by in-country researchers or classroom teachers or students. The videos that are
present are direct recordings of classroom activities as they occurred. As such, they
are neither scripted, nor rehearsed, and they are not professionally produced and
edited. The cameras used were handheld and shots were therefore rather unsteady.
The sound, mostly recorded from the in-built microphonein the camera, is generally
of poor quality. Despite these“flaws,” the videos provide uswith a“dice of red life”
look at classroom events. Whereas the USA case studies were produced as
“broadcast-standard” documentary examples of exemplary practice, the Hong Kong
SITES cases were compiled as a research resource. Users are given direct access to
the raw data and encouraged to carry out secondary analysis and research. Users can
also utilize abroad range of flexible search facilities to conduct and share their own
investigations of innovative practices.
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In summary, both case study databases support professional development, but
through different approaches. The 11 USA case studies serveto illustrate exemplary
practices and thereby help educational administrators and practitioners understand,
adopt, and adapt these innovations in their own schools. The Hong Kong team,
however, set up their database in order to invite researchers and practitioners to
undertake ongoing investigation, compare cases, identify differences, and share the
outcomes of their work.

A Closer Look at The Utility of The Hong Kong Database

So that the in-depth analyses reported in the previous chapters could be used to
support an ecological model of ICT-related professional development, the Hong
Kong SITES research team added summaries of analyses of selected SITES-M2
cases to the database. They structured the database in a way that would encourage
exploration, interaction, and reflection on what constitutes good innovative peda-
gogical practice. The database’s authentic examples also guide visioning, planning,
and the implementation of good practice. Users can easily access the database mate-
ria because of the many cross-references between the cases and the analyses. While
this linking facility offers additional interpretation and restructuring of the data, it
still leaves the studies and analyses fully available and open for further investigation
and research. The target groups for this bilingual website (English and Chinese)
include educational leaders, policy-makers, curriculum and resource planners, class-
room teachers, researchers, and students. The database thus provides a resource for
those with e-leadership roles, practitioners seeking professional development in
teaching and learning, and individuals engaged in research and analysis.

The Hong Kong team decided to provide the case-study analyses in database
format so that users could personally interpret the cases rather than be “ constrained”
by models of innovation or showcase-type practices. Each analysisis displayed in
a way that invites interpretation, questioning, and comparison. The provision of
various online strategies enables users to think about and “trial” their comparisons
of cases. Rather than encouraging replication of innovative practices, the database
allows users to challenge received as well as personal views and standard ways of
thinking about teaching creatively with and through technology. In short, the
database encourages users to be “less reliant on ascribed authority and more open
to aternative interpretations,” reflections, and analysis (Walker, 2002, p. 115).

The database design furthermore facilitates interactive and dynamic use of the
case studies becauseit blurs the boundaries between writers and readers of research.
Both are encouraged to submit commentary on the case reports to the database, and
both can contribute their own case reports of innovation through a separate but
similarly structured database. The database users are thus not just consumers of
knowledge; they are also knowledge producers (Walker, 2002).

The rationale behind the research team’s decision to construct the database with
these features rested on two premises. First, theories and models for technology
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implementation and use would emerge from analyses of the innovative practices.
Second, practitioners could use these theories and models to plan and integrate
technology use in their own schools. This rationale is particularly evident in the
multiple entry points that the database affords users. This multiplicity accommo-
dates users' different needs and preferences and allows them to compare systems,
schools, and classrooms within and across countries. It also allows users to review,
reflect, and comment on individual cases and clusters of case studies.

A particularly useful feature of the databaseisthat it providesvisual comparison,
via radar diagrams, of the cases according to the six dimensions of innovation
presented in the earlier chapters of thisbook. The radar diagrams appear on the entry
page to the database, thereby highlighting the notion that the innovations are
ecological in nature. Each emerges in the form of an authentic classroom practice
that may or may not be innovative on all six dimensions. The diagrams also empha-
Size the message that innovations are progressive efforts, and that it may not be
necessary or feasible to aim for maximum change on all six dimensions. That said,
the diagrams provide a framework within which innovators can examine their own
practice and identify directions for further improvement. Users are thus provided
with away of analyzing degrees of innovation and aframework that allows them to
reflect on and write up their own cases of innovation.

Another intended use of the database is to support exploration of the notion of
distributed leadership (Spillane, Halverson, & Diamond, 2004). Such exploration
cals into consideration the importance of and methods for ensuring that the
innovation-related efforts of educational stakeholders at the macro, meso, and
micro levels of individual countries align with the educational reform agendas of
those countries. This alignment needs to be apparent even at the initiation stage of
a practice to ensure its sustainability and transferability. Sustainable innovation, as
we have argued in the previous chapters, cannot be imposed, but must emerge from
within a community, unified through an architecture for learning that builds a
shared vision and mission and in which expertise at every level is acknowledged
and valued. This community-based perspective extends well beyond the traditional
view of single leadership from the top (i.e., the school principal asleader). Instead,
it encompasses the concept of partnership through multilevel leadership.

Such thinking promotes the idea that national and/or regional government must
work with and support principals in their effortsto institute change in collaboration
with key teaching staff in their schools. As Elmore (2004, p. 29) stresses, “... the
task of transforming schoolsistoo complex to expect one person to accomplish [it]
single-handedly. Accordingly, leadership needs to be distributed ... rather than
vested in one position.” The Hong Kong database supports distributed e-leadership
development because it offers policy-makers, schools, and teachers opportunitiesto
explore how innovations are being implemented, the effect of those implementa-
tions, and the extent to which they are sustained over time and transferred across
classroom, school, and national boundaries.

An important principle guiding construction of the database was that the
interests of e-leadership would be best served by a design that offered users,
whether government, school, or individual, a multilevel, collaborative approach to
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examining the case studies. Just as importantly, this design aligned with an
ecological model of educational change. Educational change involves a journey
undertaken by a community, not just one person. And that journey is one which
moves forward through collaborative discussion and reflection on policy and
practice. The reference point for the journey with respect to the database is the
cases. During actua professional-development activities centered on the case
studies, practitioners can access another database linked to the case studies database.
This second repository serves as acommunal resource. Practitioners worldwide can
write up their experiences as further case studies and upload them to the database.
They and their colleagues can then use this supplemental material to inform and
generate further research. Through the two databases, a community of co-researchers
can come together to contribute to the devel opment, sustainability, and transference
of innovative classroom practices.

In the next section of this chapter, we outline the main components of the
secondary analysis database developed by the Hong Kong SITES team. We look at
how the database can be used to stimulate discussion, challenge ways of thinking,
and develop awareness of complexity, multiple perspectives, and multiple truths.
We also look at how it can be used to guide practitioners and leaders undertaking
professional development to envision future innovations and future ways of
working and to develop an understanding of the importance of distributed leader-
ship and alignment between classrooms, schools, and national-level stakeholders.

Using The Web-Based Case Studies
in Professional Development

The examples that we present and discuss here relate to a postgraduate Master’'s
teacher education program at the University of Hong Kong. The students who
attend this program are mainly primary and secondary school teachers, IT
coordinators, and teacher librarians (85%). The remaining 15% are teachers and
administrators from vocational training or tertiary institutions, government educa-
tion department staff, educational software developers and publishers, and staff
involved in the IT training industry. (In Chap. 10, we provide examples of the
extensive use that has been made, primarily in Hong Kong, Thailand, and the
Philippines, of the database for e-leadership purposes.) The professional develop-
ment activities below, based on the Hong Kong SITES-M2 database, relate to five
areas. innovative practice, types of practices, changing roles, planning and vision
building, and multilevel leadership.

Activity 1. Exploring Innovative Practices

Exploringthenatureof innovationisfundamental to effectiveprofessional development
and e-leadership programs. Although the country expert panels that selected the
SITES-M2 cases used the same framework of understanding to accomplish this task,
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what constitutesinnovation remains open to interpretation and discussion. Generating
discussion is central to establishing shared understandings about the complexity of
sustainable, transferable innovations and about the contextual factors at al levels of
the education system that contribute to the emergence of innovation in schoals.
Analyses of existing innovation in the Hong Kong database provide away of helping
determine which of these contextual factors contribute most to the emergence of
technol ogy innovation. Understandings emerging from the analyses may then provide
a springboard for the development of new innovations.

The following task was designed so that course participants could explore
their understandings of innovative practices and develop a heightened aware-
ness of the various dimensions of innovation. Those involved in this activity
formed small groups and were asked to consider what innovation meant to
them. Group members exchanged ideas before examining one or two SITES-M2
case studies. The groups then came together to compare and analyze the
selected studies. Participants’ own examples of emergent innovation were also
discussed, compared, and then mapped out on the “six dimensions of innova-
tion” radar diagram detailed in Chap. 3. Individuals were also encouraged to
upload their own cases into the parallel database of case studies described
earlier in this present chapter.

The teachers and IT coordinators in the class were particularly interested in
exploring the six dimensions of innovation depicted on the radar diagram. They
were especially struck by how the shape formed by the lines drawn in the radar
diagram depicted, for each case study example of innovative practice, the degrees
of innovation across the six dimensions for that practice. Each member of the class
also had opportunity to map an innovation of their own or with which they were
familiar onto the radar diagram.

In preparation for this activity, each member of the class was asked to prepare a
brief case study of their own experiences of an innovation, which they shared with
other members of their respective groups. Individuals were asked to:

» Describe why they thought their example was innovative

e Compare their example with the examples of other group members

» Consider how the practices within their example had transformed learning and
teaching

» Ouitline the contextual factors associated with their innovative practice

Having done this, each person completed their radar diagrams and then, again in
their groups, compared and discussed their case studies with those provided in the
SITES database.

Several common issues raised within the groups stimulated discussion and
reflection on the complexity associated with effectively introducing an innovation.
For example, group members noted that their own case studies, when mapped onto
the radar diagram, tended not to compare well in terms of degrees of innovation
with the SITES case studies. The exercise also encouraged participants to closely
examine the six dimensions and to explore possible substitute and additional
dimensions. Some participants, for example, strongly opposed setting the “out of
class’ connectedness dimension as important. One participant said, “This is not a



186 9 Research into Practice: Using Case Studies in Professional Development

new idea. We've been doing this a long time before the introduction of information
technology, so why include it?’ Others considered that defining a practice’s degree
of innovation was better determined by the dimensions in combination than by the
individual dimensions on their own.

The analysis of the case studies using the six dimensions of innovation
provided a platform for open discussion. The comparison of innovations, the
resultant discussions, and the expression of different opinions led inductively to
a greater awareness of the complexities inherent in innovation. It also led, at the
same time, to a greater understanding of the nature of innovation itself. Initially,
participants were unsure exactly what innovation meant or is or how an innovation
can be identified. However, by analyzing and comparing their own examples with
those in the SITES-M2 case studies, each group was able to suggest “traits’ com-
mon to both sets that they thought merited further exploration. One important
idea that emerged was that innovations need to continually evolve or change if
they are to remain innovative. Innovations that do not change become “normal
practice”

While individuals were happy to discuss examples of innovative practices they
were familiar with, few were prepared, at first, to write and then upload their own
examplesto the parallel case-study database. The six-dimensions framework helped
them in this respect because it allowed them to debate considerations relating to
implementing innovations in schools and the importance of innovationsin the work-
place. Participants concluded that, regardless of a clear definition of innovative
practice, exploring cases, whether their own or the SITES ones, increased their
awareness and understanding of issues. Moreover, trying out new ideas, taking risks,
and sharing practices came to be seen as an important and meaningful professional
experience. The participants aso noted that problems, particularly those concerning
sustainability, are likely to arise when the innovation occurs in isolation and that
“lone rangers’ (Bates, 2000) — teachers who work in isolation — need support from
their organization if their innovations are to be sustainable and transferable.

The use of the SITES-M2 case studies and the research analysis in the above
activity also stimulated considerable debate and reflection on central issues
concerning the meaning of innovative practice, itsrolein institutional and individual
development, and itsimportance for ongoing professional devel opment and change.
Participants exchanged stories about the “tragedy” of early adopters (Spratt,
Palmer, & Coldwell, 2000) —individual teachers who developed and trialed innova-
tions but were not supported by their organizations. Either their innovations were
short-lived or the teachers left their organizations, having become exhausted and
disillusioned. The course participants concluded that unless teachers receive
broader departmental and institutional support and recognition, innovating in the
classroomisvery hard to maintain and very difficult to transfer to other classrooms.
This led participants to discuss the importance of leadership at various levels,
notably government, school (principals, department and panel heads), and
classroom (IT coordinators and teachers) that is necessary to support innovative
practices and then ensure they are sustained and transferred.
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Activity 2: Exploring Types of Practices

The analysis of the case studies revealed that each case could be sorted into
several categories according to the way in which the teaching and learning
associated with it was organized. The categories were project work, scientific
investigations, media production, virtual schools/online courses, task-based
learning, and expository lessons. Of these six categories, the most popular was
project work, followed by media production, task-based learning, virtual schools/
online courses, scientific investigations, and expository lessons. Although the
SITES-M2 case study research found that the type of pedagogical practice was not
useful with respect to discriminating among innovations, it did provide a useful
category for raising questions and stimulating discussion within professional
development and e-leadership contexts, as the next activity shows. Our description
of this activity also shows how it helped participants rationalize and then suggest
solutionsto problemsthat several participants had encountered during their school’s
implementation of discipline-based concurrent projects.

This activity began with the teachersin the Master’s class forming small groups.
Each group member was then asked to select a SITES-M2 case study and to
compare and contrast the types of practices in it with those of the case studies
selected by the other group members. Each group member was asked to provide a
rationale for selecting the case.

One group of teachers from the same school was interested in identifying and
analyzing case studies of project work from the database. The principa of this
particular school had responded to encouragement from the government to
introduce more project work in classrooms, but the school was experiencing prob-
lems with implementing and sustaining this development. Before recounting this
experience, the teachers had noted that the more innovative SITES case studies
tended to be those involving the investigative, inquiry-based, problem-solving tasks
typically associated with project-oriented work.

The teachers were not surprised by this observation. In their experience, well-
designed projectsrun over aprolonged period of time, offer students new opportunities
to work on authentic tasks anchored to real situations and contexts, and lead to mean-
ingful learning outcomes. The teachers further noted that good problem-solving
projects provide both teachers and students with multiple new roles. They also offer
students new possibilities to engage with parents and the community.

The problem with all of thisin their own school, said the teachers, was twofold.
First was the number of multiple projects initiated and second was the type of
project conducted. The projects were very time consuming for both teachers and
students alike, and because the projects were mainly discipline-based initiatives, a
teacher of one subject was often unaware of what their teaching colleagues were
doing even though they were working with the same year group of students. Parents
had complained that their children were so busy doing the various project work
activities that they were not doing what they (the parents) considered to be “rea”
homework related directly to the prescribed curriculum.
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The teachers then went on to observe that the SITES-M2 case studies providing
examples of project work well coordinated across different disciplines seemed to
report the best results. The group agreed that this degree of coordination was clearly
what was needed in their school to help resolve the problems generated by having
disconnected, multiple projects. Analysis of the SITES-M2 case studies projects
helped these teachers not only to identify but also to begin to address a problem in
their school. The activity also helped them to think about exactly how they could
offer coordinated and connected project work across the disciplines.

Activity 3: Exploring Changing Roles

As we noted in the previous section, the SITES-M2 case study research found
that type of pedagogical practice is not a useful index for discriminating among
innovations. The six key dimensions of classroom practices that we explored in
Chap. 3 were far more useful in developing understandings about the nature of
innovations, what constitutes innovation, and what is necessary to effect change in
various environments. An assumption here is that what happensin the classroom is
central to understanding innovation and reform.

The participants involved in the Master’s class were particularly interested in
exploring the case studies for examples of innovative teacher roles. They wanted to
compare these with their own experiences. They also wanted to evaluate how
feasible it would be to adopt new roles or combinations of rolesin certain contexts
and to try out and adapt ideas from the case studies in their own practices. During
the class, the participants again formed groups, each of which was introduced to the
13 teacher rolesthat the Hong Kong research team had identified in the case studies
(see Chap. 4 for details). Most of the individual teachers in the groups noted that
they had, over time, adopted most of the 13 teacher roles. However, they were all
interested to see how these roles played out in the case studies, and the impacts that
these roles had with respect to innovation.

After the groups had discussed these roles and compared them to their own
experiences, they were directed back to the database so that, between them, they
could review cases showing different combinations of roles in different contexts.
During their explorations, the groups noted the Hong Kong research team’s analysis
of teacher rolesin each case, and they a so examined what was interesting, different,
or impressive about the roles played. The groups then shared their findings. In
general, the groups were impressed by the multiple roles teachers took in the
various cases. They also noted that certain groups of roles were more likely to be
taken by teachers involved in particular types of practices.

During the next stage of the activity, participants were introduced to the research
team’s “ percentage of roles table” for the different cases. They were also introduced
to the associated cluster analysis, with its categories of “more traditional teacher
roles,” “emerging teacher roles,” and “types of practices’ (see Chap. 4 for details).
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Participants examined the distributions of teachers' roles and clusters of innovative
practices across different regions. They noted that the types of role and practice
combinations adopted in some regions, for example, Western Europe, werethose relating
to scientific investigations, project work, and media production — the three typolo-
gies most associated with the more emergent practices (see Chaps. 4 and 5 for details).

In general, the participants noted that South-East Asia had more task-based
learning practices along with more teacher-centered activities. The participants also
observed that the case study authors in the countries of this region obviously
considered these innovations very innovative, despite the fact that teachers were still
playing primarily traditional roles. This observation led to discussion about the
impact that teacher role has on technology innovation, which in turn led participants
to conclude that although the roles teachers adopt are important with respect to
innovation, teacher roleisjust one of many factorsinvolved in developing, sustaining,
and transferring innovation.

The participants engaged in this activity were particularly interested by one of
the findings that emerged from it. This was the aforementioned finding that certain
types of practices, such as scientific inquiry, project work, and media production,
are the practices most conducive to the adoption of emergent pedagogic roles. This
same finding emerged from the Hong Kong research team'’s earlier analysis of the
SITES-M2 case studies (see Chap. 5).

When they considered features associated with the changing roles of teachers,
as identified in the case studies, the groups noted a number of commonalities. For
example, teachers taking up the more emergent pedagogic roles tended to act less
as the sole knowledge provider and more as an advisor to students. These teachers
were also concerned with establishing environments that facilitated student-cen-
tered activities. These teachers were more likely than other teachers to monitor and
provide ongoing feedback to students, and they were also more likely to collaborate
with fellow teachers. They furthermore seemed to spend a good chunk of time
organizing classroom environments suited to project-type work. The groups aso
observed that students using ICT worked differently from students not using ICT.
Their work was more creation-oriented, collaborative, and independent in nature.
They provided peer feedback and assessment, and they put pressure on teachers to
facilitate this process. What became particularly clear to the groups was that no
matter how innovative a teacher’s role was, any involvement in an innovation
usualy required the teacher to acquire new pedagogic as well as technology
skills.

Other issues raised by the groups that were also in line with the Hong Kong
team’s research findings included the following:

* The extent of innovation along the six dimensions was very different on a case
by case basis

» Even though teachers' roles may not be particularly innovative, teachers played
acrucial role in orchestrating the other dimensions

» Teachers' roles may not need to be particularly innovative to facilitate very
innovative roles for students
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* Where teachers' roles remained traditional, innovation on the other dimensions
generated new demands on teachers

* Whether or not there were substantial changes in pedagogic roles played by
teachers, teachers had to innovate at a professional level to meet new challenges
and thus realize classroom innovations

» Teachers needed to engage in continuous learning and work collaboratively with
other teachers, given that pedagogic innovation is the means whereby the
teaching profession renews and recreates itself

It was also evident from this activity that enabling teachers and other educational
practitionersto explore teachers' roles relative to innovative | CT-related pedagogic
practices stimulates not only reflection and debate on, but also a re-evaluation of,
these practices. Participants noted that ICT use can encourage networking between
teachers and the sharing of pedagogy within and across schools. A particularly
noticeable area of debate during this activity related to consideration of whether
ICT is simply a resource to support pedagogy or whether its use is much more a
part of a teacher's pedagogic repertoire. Participants concluded that ICT use
certainly enriches the teaching resources available, and that it is an important lever
for change. They also concluded that the effectiveness of ICT use in facilitating
learning depends more on pedagogic beliefs about teaching and learning processes
than on the resources it can deliver.

Activity 4: Planning and Vision Building

The SITES-M2 researchers noted that what happens in innovative classrooms
rarely happens in isolation and that classroom practice is influenced by school
culture and leadership (Pelgrum & Law, 2003). Building visions and planning
forward directions for the school is therefore fundamental to the change process
(Law, 2004). Because |CT means both a major opportunity and a major expense for
schools, its implementation requires careful planning.

Studies on managing school change and innovations show that the process of
change is acomplex one, involving not only changes in physical and organizational
infrastructures and curriculum materials, but also, and more fundamentally, in
beliefs and practices (see, for example, Fullan, 2001; Law, 2003; Law et a., 2000).
These last — and much deeper — changes can only take place if the innovationisled
by dynamic and visionary leadership capable of developing and implementing a
collective plan to bring about changes in organizational culture, beliefs, and
practices (Law et a., 2000). A clear and shared vision that addresses all contextual
needs is therefore paramount. The potential benefits, implications, and challenges
of introducing ICT into schools can be very different depending on the vision and
understanding of the nature of change, aswell asthe strategiesto manage it adopted
by the leadership at the school level and beyond, which is why this next activity
focused attention on exploring the extent of importance attached to vision building
and planning in the SITES-M2 case study schools.
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The class members, again in small groups, selected two SITES-M2 case studies
per group, and endeavored to answer these two questions: Did each school have a
clear vision and, if so, what was the relationship between the case study innovation
and the vision? Did the school have a plan for ICT integration and, if so, to what
extent did this planning align with the school vision? Over the course of several
weeks, the individuals in each group built a vision statement for ICT integration in
their own school, and articulated it to align with the strategic plans of their
respective schools. Group members exchanged their visions and plans and discussed
differences.

This vision-building exercise raised awareness of the importance of developing
aschool vision that clearly conveyswhere the school wants to go and how it intends
to get there. The SITES case studies provided the class members with concrete
examples of what other schools had done with regard to visioning and planning.
Although most of the activity participants said their particular schools did have a
vision, few were able to see the connection between the vision and the school plans
for change, or what role the technology would play in helping the school achieve
its vision. This activity was particularly useful for participants in schools that had
just started integrating |CT across the curriculum.

Activity 5: Multilevel Leadership

Successful implementation of ICT is a key concern for leaders at all levels of the
education system, that is, national government and ministry through district education
boards and on to school principals, departmental heads in schools, and individual
teachers. The greatest challenges with respect to this concern for the leaders of
these different levelsisthat of establishing a common vision of ICT as a pedagogi-
cal tool and that of bringing in effective implementation strategies that will work in
tandem and can be dynamically adjusted.

The activity that we outline in this section calls into reference the SITES-M2
research conceptual framework that we discussed in Chap. 2. This framework
provided the participants of the Master’s class with a point from which they could
begin discussing, in small groups, the importance of a shared vision and
coordinated effort across the three main levels of the education system (country,
school, and classroom). Each group then used the case studies to explore how
various schools had adopted different leadership strategies and approaches. The
groups were also asked to identify the types of leadership within their case study
schools and then to compare their findings and consider the strengths and weak-
nesses of the schools in terms of multilevel leadership. To guide the discussions
about leadership, groups were asked to articulate their definitions of good leader-
ship, to state who should be involved in leadership roles, and to outline what
leadership should focus on.

The aim of this activity, which was to focus participants' attention on the impor-
tance of multilevel leadership for sustainable and transferable innovation and



192 9 Research into Practice: Using Case Studies in Professional Development

change in schools using ICT, was successfully met. The guiding questions
stimulated useful discussion on issues concerning ICT implementation in schools
and the important part that |eadership at the various levels of the education system
plays in supporting innovation and change.

Usefulness of The Case Studies with Respect
to Professional Development

Thefeedback that we have received to date from practitioners who have participated
in courses using the case studies to support professiona development activities
confirmed that this approach stimulates:

* A more sophisticated understanding of innovations and the contextual factors
that support innovative practice

* New ways of thinking about ICT roles that go beyond supporting existing practices

* An awareness of the complexity and importance of the interrelationships
between the country, school, and individual levels of the education system in
ensuring sustainable innovation

* Reflection on the importance of multilevel leadership

* A review of education planning in general and the role ICT can play

» Redization that aholistic and coordinated approach acrossal levels of the education
system to planning and activities increases the chance of postive development,
sustainability, and transferability of innovative practices in the longer term

The ecological model of understanding educational change at country, school, and
classroom levels offers those providing professiona devel opment and those undertaking
it with alensthrough which to view classrooms of the future. Studying the SITES-M2
case studies through this lens hel ps educationa leaders, practitioners, and administra-
tors envisage future classroom practices and develop their own plans for developing
and implementing such practices. Discussing strengths and weaknesses of particular
cases draws attention to how ICT can be employed to provide new learning opportu-
nities and approaches. This type of discussion also helps participants understand that
planning and integrating technology usein schools has the added advantage of effecting
major changes to how schools are organized and run.

The individuals who have participated in the professional development activities
using the SITES-M2 case studies also express appreciation for having the classroom
level astheir starting point. They tell usthat they and their schools receive consider-
able benefit from the opportunity to examine innovative pedagogical practices and
to review what these mean in terms of changes to teacher, student, and technology
roles. They say the same with respect to opportunity to view the classroom nested
within the context of country/government- and school-level factors and to gain a
considerably deeper understanding of the importance that interrelationships
between and close collaboration across the three level s holds for innovation sustain-
ability and transference.
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Summary and Conclusions

In this chapter, we described and discussed how case studies of ICT-related
pedagogical innovations in schools can be used as a professional development tool
in pre- and in-service courses for educational practitioners, leaders, and adminis-
trators. Consistent with the principles and practice underlying technol ogy-supported
pedagogica innovations, we developed an online database of 130 selected case
studies from the SITES-M2 cases and integrated these into the classroom-level and
school-level analyses frameworks reported in the earlier chapters of this book. We
designed the database so that it would support an ecological model of professional
development. When discussing this model, we used the metaphor of a garden
ecology to emphasize the complexity of introducing innovation into a site of
practice and the challenges associated with sustaining and transferring innovations.
The case-study model of innovations that we developed thus offers away of under-
standing and making use of innovations that differs from existing models, which
typicaly present only exemplary cases of innovation.

The ecological model emphasizes a need to understand innovations as a process
of emergence that is intimately linked to multiple levels of context beyond the
classroom, and where sustainability and transfer rely on establishing an architecture
for learning that involves the many stakeholders across the various levels of
education connected with the site of innovation. Within such a model, adoption of
an innovation as replication is not possible; any successful and sustainable adoption
of innovation has to be an innovation in itself. For this reason, we also constructed
aparallel case-study website database where teachers can upload their own examples
of innovation. This database offers teachers an analytical framework similar to that
used for the SITES-M2 case-study database. The two databases therefore provide
teachers and other stakeholders with a robust professional development tool that
allows them not only to consider the practice and experience of others but also to
document and discuss their own experiences of innovative practice. The responses
of those who have used the databases as a means of professional development thus
far indicate the viahility of this model, although substantive foll ow-up on the impact
of this approach to professional development on schools is not yet available.






Chapter 10
Changing L eader ship Rolesin Changing Times

Leadership in its various forms is recognized as a key factor in any reform process.
Building on the work presented in the previous chapters, we consider, in this chapter,
leadership as an essential component of successful technology-supported curriculum
and pedagogical innovation. We pay particular attention to a concept of leadership
that goes beyond the traditional roles and responsibilities of the principal and the
senior management team to encompass multilevel conceptions of leadership.

In Chap. 9, we described how the SITES-M2 case study database can be used to
stimulate practitioners’ examination of and engagement with innovative pedagogical
practices in the classroom. In this present chapter, we again draw on the database,
but this time consider how it can be used to explore multiple roles of leadership,
particularly with respect to how leaders influence the scaling up of change and
sustaining innovative practices in education. Our exploration thus focuses on how
leaders contribute to taking the innovatlmyond the single classroom in order to
support more sustainable and transferable practices. As we show in this chapter,
effective leaders are able to do this in two main ways:

1. They facilitate the establishment of broader, more systemic communication and
networking among the various stakeholders in an education system

2. They aid formation of the multiple initiatives that engage these stakeholders in
supporting innovation and the reform process

We also, in this chapter, draw on three such initiatives in order to clarify and discuss
the networks between multilevel initiatives and their impact on scaling up innova-
tion and change in schools.

Networks as Architecture for Learning and Educational
Transformation

One again, we begin this chapter by turning to our ecology metaphor, especially that
of the garden. Gardeners can focus on sections of the garden, or they can take a
broader view of it. New concepts of gardening emphasize sustainability and of
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gardeners taking into account the totality of the garden and its environment and
settings before they undertake planting or make other changes to the garden. The key to
this analogy is recognition that everything in the garden, including its immediate envi
ronment, is affected by broader ecological factors: in other words, everything matters.

When exploring change in schools, we, too, need to recognize the importance of
the total educational ecology and to take into account all factors that need to be
considered when planning for continuous change and innovation. Over the years,
investigation of change in schools has generally focused on changes carried out by
individual schools working independently and on teachers within each school
working, often in isolation, to implement the changes at the classroom level. This
“isolationist” approach is no longer appropriate in the face of the major and
multiple changes and reforms taking place in society as a whole and in education
in particular. As Gronn (2002, p. 18) points out, “Schools now operate in complex,
data-rich task environments as never before,” a situation that calls for interdepen-
dence and reliance on new ways of cooperative working. Many educational
commentators and researchers claim that capacity building for successful change
has to occur beyond schools if societies are to achieve the type of change within the
broader educational ecological environment that is necessary for sustainability
(Banathy, 1991; Engestrém, 2005; Fullan, 2007; Fullan, Cuttress, & Kilcher, 2005;
Hargreaves & Fink, 2004). These commentators also maintain that, within the
context of reform, learning is crucial to the process of establishing alignment in
terms of goals, vision, and strategy across the different levels and sectors of an
education system. They also argue that learning which takes place as individual acts
isolated from practice will not lead to changes in practice in the workplace.

Socio-cultural theories situate learning as a process that takes place when
individuals engage in socio-cultural practices within relevant communities. -Accor
ding to the community of practice theory, learning is a product of social interaction
between people in micro-communities of practice (Lave & Wenger, 1991; Wenger,
1998). These communities sit mid-way between formal organizational structures
and individuals, and their presence highlights the informal relationships that often
play an important role in creating opportunities for learning. Alignment of learning
across these levels requires opportunitiebdondary spanning, that is, the interac-
tions and the negotiation of meaning that takes place among individuals from different
communities. Boundary spanning takes place thrdwoghdary practices (activities
such as regular meetings that provide a forum for mutual engagement and negotia-
tion of meaning), and it often involves the usebofindary objects (artifacts that
embody a set of ideas or process&spkers (individuals belonging to multiple
communities) play an important role in coordinating meanings arising out of boundary
spanning. Organizational environments, such as these, that foster teachers’ opportu-
nities to learn new ideas and to try out new practices, are referred to as “architectures
for learning” (Wenger, 1998).

Hargreaves (2003) argues for bridging the artificial divides between policy and
practice and between governments and schools. Hopkins and Levin (2000) propose
the establishment of networks between government, schools, and the community.
These two authors also propose that schools and their teachers establish networked
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communities with schools with similar interests and challenges so that they can
help one another work through the necessary ongoing changes. Hargreaves (2003)
stresses the strong role that these networks play in helping address the growing
imperative for ongoing reform and transformation of the entire education system.
Fullan (2005), who describes this networked process as lateral capacity building,
explains that it involves practices such as establishing special interest groups across
schools. This type of networking is particularly important, Fullan argues, because
change nearly always requires teachers to learn new ways of teaching that are out-
side their own experiences. Such learning can be emotionally and intellectually
demanding of teachers, especially if they have to do it on their own. Networks
diminish this isolation; they form the architecture for scaffolding learning at the
different levels of the education system, and so are critical to successful and sustain
able change. So, too, is the role played by leadership at the multiple levels within
this architecture for learning.

Leaders and the Changing Concept of L eader ship

Leadership has been identified as playing a key role in enabling successful school
development and change (see, for example, Jackson & Kelley, 2002; Louis, 2006;
Wallace, 2002; West, 2000). While the quality of teaching has a powerful influence
on student motivation and achievement, quality leadership is a deciding factor in
motivating teachers and in the quality of teaching in the classroom (Fullan, 2001;
Sergiovanni, 2001). However, the term “leadership” does not necessarily equate
with one person in the school, even though the principal is clearly a key factor in
leadership, as identified and analyzed in Chap. 6. The complexities of rolling out
school improvement and change cannot be seen as the direct and sole responsibility
of the principal. This premise warrants even more attention during integration of
technology into teaching and learning. The reason why, is that this process adds
layers of complexity to school change that require additional considerations (Yuen,
Fox, & Law, 2004).

A prominent model of educational leadership within the literature focuses on the
skills, talents, and capabilities of one person. Fullan (2001, 2005) argues, however,
that this model of leadership severely limits enabling, scaling up, and sustaining
school- and class-level change. This situation highlights, he says, the need to
redefine leadership so that it moves beyond its traditional conception of a formal
role vested in an individual to a conception in which leadership is taken by many
in order to effect school improvement and change. Hallinger and Heck (1988)
likewise argue for the need to redefine the term leadership away from role-based
conceptions in favor of multi-stakeholder involvement. EImore (2004, p. 87) encap-
sulates these ideas when he writes:

Schools and school systems need to learn not just different ways of doing things, but very

different ways of thinking about the purposes of their work, and the skills and knowledge
that go with those purposes. This shift requires ... a redefinition of leadership, away from
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role-based conceptions and toward a distributive view ... Distributed leadership ... derives
from the fact that large-scale improvement requires concerted action among people with
different expertise and a mutual respect that stems from an appreciation of the knowledge
and skill requirements of different roles.

This commentary does not imply that any less importance should be accorded to the
role of the school principal. However, in order to implement changes, leadership
support is needed from stakeholders within and across many levels (Hopkins, 2001).

These considerations of who holds, or should hold, leadership does not
adequately answer the question of what leadership is. Various terms denoting
different understandings are evident in the literature on leadership. One term that
has increasingly been used in recent literature, and which we discuss in the following
paragraphs, isglistributed leadership. There is no single agreed understanding of
this term, although it is generally characterized according to the concept of collective
leadership, where principals, administrators, teachers, and others work collabora-
tively to develop and implement decisions (Spillane, Halverson, & Diamond,
2004). Distributed leadership “decenters” the concept of leader because it involves
dissemination of leadership between formal and informal leaders in the school and
because it results in changes to the roles and activities of both staff and students.
As Gronn (2002) argues, leadership can, and should, reside in all stakeholders at all
levels of the school and beyond.

Although there is no commonly agreed definition of distributed leadership, there
is broad agreement in the literature on it that increased demands for change in
education require a sharing of leadership responsibilities within and across schools
in conjunction with a flatter, less hierarchical leadership structure. Across time, the
literature accordingly has moved away from the “command and control” view of
leadership to a “cultivate and coordinate” perspective (see, for example, MIT Sloan
Management, 2004). Most commentators in the more recent literature also argue
that distributed leadership works best in conjunction with strong leadership
(e.g., Graetz, 2000; Spillane, 2006). This thinking positions the members of a
strong principal and senior management team as individuals who have a clear
vision of what they want their school to achieve and how they want it to get there,
and who are able to disseminate this vision across the school. Importantly, they are
also able to involve others in the school at all levels, engaging them in the leader
ship roles necessary to ensure successful implementation of the changes required.
Those contributing to this body of literature (e.g., Harris & Chapman, 2002) also
tend to suggest that distributed leadership vested in a senior management team is
the type of leadership most likely to support a school and its stakeholders as they
strive to achieve their goals.

Hargreaves and Goodson (2006) concluded from their longitudinal case study
research, carried out over a 30-year period in eight schools, that the key issue to
consider when effecting change through leadershgugsinability. Hargreaves
and Goodson state that exemplary or excellent leaders in the form of a single
principal and a senior management team do not, in themselves, bring about
sustainable success: they only create temporary improvements and change. Using
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as their basis the interim findings of this research, Hargreaves and Fink (2004)
concluded that sustainable leadership requires sharing responsibility in the form of
distributed leadership. Only then, they argue, can an organization such as a school
ensure improvements and changes that last and spveadime. Other crucial
factors associated with sustainable leadership, according to Hargreaves and Fink,
are the following:

» Judicious use of human and financial resources

» Care of the educational and community environment

* Avoidance of negativity and damage

» Active and continuous engagement with the community

* Promotion of diversity

« Sharing and exchanging good ideas and successful practices

In line with these factors, Hargreaves and Fink (2004) define seven role-related
principles that they consider essential for ensuring sustainable leadership:

1. Preserving and sustaining learning

2. Planning, coaching, mentoring, grooming, and securing successors to the
leadership of the school

3. Sharing leadership responsibilities throughout the school community, thereby
softening “the blow of principal succession” (p. 6)

4. Ensuring that the benefits for individual students and teachers are not at the
expense of others

5. Developing judicial husbanding of resources and establishing networks between
leaders to increase the leadership resources

6. Developing environmental diversity and increasing capacity for continuous
improvement

7. Undertaking and promoting an activist role in the community

Hargreaves and Fink (2004, p. 10) summarize their conclusions thus:

... leaders develop sustainability by how they approach, commit to and protect deep learning
in their schools; by how they sustain themselves and others around them to promote and
support that learning; by how they are able and encouraged to sustain themselves in doing
S0, so that they can persist with their vision and avoid burning out; by how they try to
ensure the improvements they bring about last over time, especially after they have gone;
by how they consider the impact of their leadership on schools around them; by how they
promote and perpetuate ecological diversity rather than standardized prescription in teaching
and learning within their schools; and by how they pursue activist engagements with their
environments.

Vesting leadership in others in a school, especially the teachers, reinforces sustainable
leadership and the central role of the principal in enabling this sustainability (Davis,
2008). Bringing others outside the school into the leadership sphere — namely,
parents, the community, government and non-government organizations, industry
partners — is equally important. A term that is often used to encompass this broadened
notion of leadership isultilevel leadership. It is the type of leadership that Yuen
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et al. (2004) have in mind when they contend that the main challenge for rapid
change in education requires the “different levels of leadership in a nation — from
national government, through local education agencies, through school principals,
department heads in schools, to individual teachers — to establish a common vision
as well as effective implementation strategies” (p. 11). The authors argue for the
need to align the vision at all levels and to adjust strategies as required to address
the changing conditions faced. They also call for a more fluid, dynamic, coordi-
nated education sector — a sector that, through its multiple interconnections and
networks, can sustain change and innovation.

Using SITES-M 2 Case Studies to Support Multilevel
L eader ship Development

Multilevel leadership occurs in many ways, depending on the type of task at hand
and the history, culture, and support mechanisms of individual organizations.
Because multilevel leadership is an emergent property of a network of interacting
individuals, it presents a strong contrast to the traditional notion of leadership as a
role and responsibility held by an individual and/or senior management team within
an institution. In this section of the chapter, we report on and examine examples of
professional development projects designed to foster multilevel leadership. Each
used the SITES-M2 case studies as a stimulus resource.

When analyzing the studies, project participants were asked to identify the
following:

< Conditions that offer opportunities for new pedagogical practices to be nurtured
and sustained

« Environmental impact of the new practices on the educational ecology

< Conditions, patterns, and critical environmental factors that influence sustain-
able and scalable change

< Development plans for pedagogical innovation appropriate to the participants’
own contexts

The APEC Regional e-Leadership Project

In Chap. 1, we identified a broad imperative: international calls for system-wide
changes in school education across countries. This imperative, shaped in part by
developing knowledge-based economies, has led to the need for fundamental
reform in education, including curriculum goals and pedagogical processes. Many
education reforms around the world link ICT to documents setting out change
policies (Plomp, Anderson, Law, & Quale, 2003, 2009). Responding to these calls for
reform, the Asia-Pacific Economic Cooperation (APEC) established the APEC Cyber
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Education Cooperation (ACEC). Set up under the auspices of the APEC Education
Foundation (AEF), ACEC undertakes projects that aim to improve the use of ICT
in education and to develop ways of narrowing the digital divide in APEC member
economies. One of the earliest ACEC projects was Bridging the Digital Divide
through e-Educational Leadership in ICT, led by the Centre for IT in Education
(CITE) at the University of Hong Kong.

The main focus of the CITE-led Bridging the Digital Divide initiative was to
provide APEC member economies with the knowledge and working methods they
would need to support e-leadership in ICT development. This support, it was
envisaged, would assist these economies scale up sustainable reform. The project,
ambitious and broad in scope, also aimed to jump-start quality partnerships across
economies by facilitating collaborations focused on developing e-leadership
capacity at multiple levels and thereby bridging within-country and cross-country
digital divides. In order to support leadership development of a kind facilitative of
changes at regional, school, and classroom levels, the Digital Divide designers
made the concept of partnership through shared and multilevel leadership a central
component of the initiative.

As described earlier in this chapter, the concept of multilevel leadership assumes
that national and regional governments as well as international organizations such as
ACEC and AEF will work with and support all stakeholders in education as they
work to institute ongoing change. In order to help foster mutual understanding
and collaboration across the APEC region, Bridging the Digital Divide included
e-leadership development activities centered on examination of the SITES-M2 inno-
vative practices. These activities were offered during two CITE-organized regional
workshops designed to initiate and promote intra- and inter-economy e-leadership
development. While both workshops drew on the SITES-M2 database, each had a
different focus, which meant the activity work resulted in different outcomes.

The first workshop was held in Bangkok, Thailand, in March 2002. When
planning this workshop, the CITE team contacted the country and regional coordi-
nators of the SITES project to help them identify key educational stakeholders in
20 APEC economies. The CITE team sent these people a survey designed to gather
information that would provide insights into economy priorities and contexts. The
stakeholders were also asked to identify key people (across all levels) to participate
in the first workshop. CITE invited the nominees to participate in the workshop
and, if they were willing to do so, to provide further information on their areas of
interest and what they felt was important to cover in the workshop sessions. The
CITE team then worked in partnership with the local Thailand host, the Institute for
the Promotion of Teaching Sciences and Technology (IPST), to develop the
workshop structure and content, a process that included taking into account the data
collected from the surveys.

1For more information on these interrelated initiatives, rege//www.apecef.org/http://mwww.
apecef.org/aboutAEF/activities_01.asp; digh://acec.cite.hku.hk/.
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This first workshop was attended by 40 people from 11 APEC economies. As a
group, these people represented a broad range of educational stakeholders. They
included government officials, inspectors, staff from non-government organiza-
tions, teachers, principals, teacher educators, and researchers. During the 3 days of
the workshop, participants engaged in activities focused on developing within-
country and inter-country multilevel leadership. The activities covered three main
areas:

» Developing and building visions on what full integration of ICT in the education
system might and should look like

» Approaches and strategies for implementing ICT

» Developing ICT implementation plans to assist achievement of educational
goals and longer-term targets

The workshop content referred to and drew on policy documents and research
from the participating economies, SITES-M2 case studies, and studies of country
ICT-implementation strategies and school and classroom integration of ICT.
Workshop activities involved a mix of delegate, plenary, and small-group presenta-
tions as well as formal and informal occasions to exchange ideas and reflections.
Opportunities to examine and compare innovative pedagogical practices using ICT
from the SITES-M2 case-study database and the associated management and
change strategies at institutional, regional, and national levels were a mainstay of
the workshop.

During the first 2 days of the workshop, participants worked in groups comprising
members from different countries. Installation of broadband internet-connected
laptops and desktop computers enabled groups of five or six participants to work
on networked computers on various activities. This process also helped establish
stronger ties between individual participants. The online resources were configured
in a way that allowed individuals and groups to place their work and reflections in
relevant online folders and, later, to present their ideas on how ICT could be used
in their localities to support changed pedagogical practices. The participants and
their colleagues were also able to continue cross-national discussions and commu-
nications after the workshop because access to the online workshop resources
remained open.

As we have already indicated, the key resource used throughout the 3-day event
was the SITES-M2 case studies. Prior to the workshop, the CITE and IPST teams
worked together to identify and then summarize cases from six countries with
different levels of economic development. The six cases allowed the workshop par
ticipants to reflect on the content of each and to compare its descriptions with their
own ideas of what constitutes innovative ICT-related practice in education. The
cases also helped participants to think not only about technology use in general in
education but also to take the examples of innovation and compare them to their
knowledge of best innovative practices in their own economies. The workshop con-
cluded with participants grouped with colleagues from their own country in order to
develop plans for ICT implementation across the curriculum. Each group then
presented its strategic plan so that all workshop participants could compare the various
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plans and use the information gained to develop additional ways of collaborating
with and supporting one another across levels and between ecofomies.

During the feedback session following the workshop, participants commented
that what impressed them the most was the opportunity to engage with a multilevel
group. The workshop had been the first opportunity any of them had to meet, work,
and network intensively with a cross-section of stakeholders. The participants all
expressed the desire to conduct echo training sessions and related events within
their own economies. They wanted, they said, to encourage broader and deeper
thinking and planning of ICT integration, innovation, and change throughout their
educational systems in general and their schools in particular. Participants also
voiced interest in making further use of the SITES database because it had stimu-
lated them, they said, to:

* Review and reconsider the ICT-development planning processes in their own
economies

» Reflect on issues related to e-leadership and educational change

» Realize the importance of multilevel leadership and coherent planning (national/
regional, school, classroom, and individual)

« Identify and clarify their own ideas about innovations in education relative to the
innovations provided in the database

The participants also said they would like ongoing access to the database because
it would enable them to request and engage in further collaborative activities on
e-leadership in the APEC region.

After the workshop, delegates representing the different economies met to
discuss ideas for the second workshop and where it would be held. They also talked
about strategies to keep the project active between the workshops. This hoped-for
ongoing activity became evident when the next workshop began. Participants
quickly saw that the workshop content and approach had built on the outcomes
arising out of the first workshop and on the increase in multilevel interactions.
Thirty-seven participants, representing ten APEC economies as well as a broad
range of roles and responsibilities, attended the second 3-day workshop, held in
Cebu, the Philippines, in February 2003.

As with the first workshop, the workshop conveners collected details from
participants prior to the workshop. All participants were asked to prepare a presenta-
tion documenting their experiences of ICT implementation and integration and
outlining the factors influencing change and innovation in their economies. A mixture
of plenary, exhibition, and small-group presentations and discussions stimulated
considerable debate on these matters. These discussions continued well after the
workshop finished. The exchanges between members led to firmer proposals for
follow-up projects between economies and between schools across ecénomies.

2Details of the workshop activities are provided in the ACEC final reptipt{lacec.cite.hku.hi/
3These are summarized in the ACEC final report (http://acec.cite.hku.hk/).
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During the 3-day workshop, the debates on innovation and change were
advanced with the presentation of a secondary analysis of 25 of the SITES-M2 case
studies. This was conducted by the Hong Kong research team, who used the
same analytical approaches and methods described in previous chapters of this
book. The workshop participants, in groups, also reviewed and analyzed the
25 cases. Between them, the groups highlighted a range of success factors with
respect to supporting sustainability and innovation. They also identified different
models and processes for implementing change, but they offered no single model
for moving forward. Instead, they suggested multiple pathways, each dependent on
a different configuration of multiple factors. During the workshop, participants
again had access to an extensive online database of resources database. Here, they
could not only reference existing posted material but also upload their work and
communicate within and across groups.

Participant feedback following the workshop reiterated the importance of the
unique opportunity to work collaboratively across multilevels. Opportunity to draw
on the SITES-M2 secondary analysis provided added stimulus for proposing new
collaborative projects across the APEC region. Participants highlighted, to use the
words of one of them, “collegiality and relationship building and the relatively
informal and good-natured balance of humor and work encouraged during the
workshop.” They also said that the facet of the workshop they most appreciated was
the “interaction with other participants, learning from each other’s experiences, and
trying to see what is applicable in local situations.”

Overall, the feedback from the participants identified which of the workshop
experiences were most effective in terms of lasting impact. The group or team
approach emerged as the most significant. Throughout both workshops, partici-
pants worked in various teams, the composition of which changed in line with the
activity to be completed. At times, participants worked across levels. Thus, each
team included a government official, inspector, principal, teacher, etc. At other
times, groups comprised the same or similar roles and responsibilities: for example,
teachers in one group, government officials in another group, and so on. As the
participants themselves said, this was their first experience of working across such
broadly varied levels and roles. The outcomes of this approach, as reported by the
participants, was a deeper and broader understanding of the complexities involved
in effecting lasting change and reform and the importance of including stakeholders
from across the levels of a system when planning for and implementing (hoped-for)
lasting changes. The participants identified as an important outcome, an under
standing that sustainable change requires two types of impetus: all levels within a
system working together, and development of networking infrastructures and prac-
tices that enable regular ongoing communication between and across the levels (see
also Hargreaves, 2003).

The strength of this APEC project was the links that the individuals from the
various economies in the region established as they worked together to focus on
issues of reform and change, in general, and on those relating to the role that ICT
plays in supporting and sustaining innovation and in facilitating multilevel
leadership interactions, in particular. Gronn’s (2002) concept of the importance
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of “concertive action” — of people working together across areas of roles and
responsibilities, pooling their experiences and expertise — was mirrored in the
workshop.

The project achieved the overall objectives of the ACEC consortium: to stimu-
late multilateral cooperation in the APEC region, enable the sharing of experiences
and resources, and (through exchange of information) avoid making mistakes. The
original ACEC consortium of four economies (Hong Kong China, Korea, New
Zealand, and the United States) in 2001 quickly expanded to eight economies in
2002. By 2004, 15 economies had become ACEC members, each intent on
“encouraging multilateral collaboration activities” and developing human capacity
across the region (APEC Education Foundation, 2009, p. 44).

ACEC'’s original undertaking led to various new projects. For example, by
2008, 112 schools in 12 economies had joined the APEC ICT Model School
Network. All together, more than 40,000 teachers and students are involved in this
network (APEC Education Foundation, 2009, p. 52). In 2009, the APEC Education
Foundation (2009, p. 48) reported that the e-Educational Leadership project, along
with other original ACEC consortium activities, had established a new tradition of
international cooperation in education across APEC. The consortium has thus
encouraged not only an interest in sharing experiences and built up a climate of
trust through the contacts made; it has also produced a willingness among
educational stakeholders to participate in ACEC-led initiatives in order to better
understand how to overcome challenges such as the digital divide.

The model established in the CITE-led workshops and the use of SITES-M2
case studies acted as a catalyst for some mirror training in APEC economies and
helped establish the importance of multilevel involvement during reform processes
in the various education systems. The SITES-M2 case studies proved to be an
important means of stimulating exploration of innovation and identifying regional
similarities and differences in practices. However, lack of funding and post-project
support for the many new initiatives that the 70 or so project members wanted to
engage in meant that the e-leadership project could not be sustained beyond its
original dates. Nevertheless, the project was seen as a start with respect to raising
awareness, identifying the crucial role of distributed and multilevel leadership, and
establishing ongoing communication and discussion networks across all levels of
the respective education systems.

Good Practices I nitiative in Hong Kong

This second program, based in a single economy, Hong Kong, is titled Good
Practices for IT in Education (Good Practices, for short). The Hong Kong govern-
ment, as part of its strong commitment to leveraging the potential of ICT to produce
the kinds of curricular and pedagogical changes called for by the government’s
program of curriculum reform (Education and Manpower Bureau, 2004), initiated
and funded the program. Good Practices thus reflected the government’s strategic
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goal, “empowering teachers with IT.” More specifically, Good Practices provided
teachers with the professional development and technology support they would
need to develop their own case studies of ICT-supported innovation and good peda-
gogical practice. During this activity, the teachers used SITES-M2 case studies as
a reference resource and framework, and they eventually uploaded their own cases
to a website so that other teachers could share them. In addition to providing
funding and encouragement for this initiative, the government also helped identify
schools and teachers engaged in innovations that would provide interesting case
examples.

The Good Practices project grew out of the recognition that adopting and imple-
menting innovation has to be an innovation process in itself. It also grew out of the
understanding that establishing communities of practice in curriculum innovation
is necessary to develop the effective and coordinated support structures and mecha-
nisms that teachers need if this goal is to be achieved. The government accordingly
commissioned CITE to establish an online database and a professional web-based
network to support the development and sharing of case studies of good ICT-based
pedagogical practices in schools. The government brief stipulated that the online
database should highlight the key dimensions of innovation as well as the features
and contextual factors involved in each of the examples given. The Good Practices
websité was thus seen as a means of creating a networked innovation community
wherein teachers could explore, share, and reflect on their own pedagogic uses of
ICT with one another. It was also seen as a means of supporting the formation
of communities of practitioners among teachers sharing common professional
interests and contexts, such as teaching the same subject areas at similar grade
levels or using mobile learning devices.

The Good Practices website was not intended as a database for accessing
information on ready-to-use packaged cases but rather as an interactive and
constructive professional development environment that would encourage
teachers to learn about and share the tacit aspects associated with the complexities
of implementing innovative pedagogical practices in schools. The Good
Practices website was therefore not primarily designed by and for researchers
but was designed and co-constructgth the teachers involved in developing
and reviewing case studies of good practices. During the design and production
stages, the CITE team invited teachers to share their ideas and comments on
structure, content, and activities, to ask and answer questions, and to raise and
address technical issues.

This culture of experience sharing and collaboration not only formed a strong
framework for the program but also became an integral part of the teachers’ ongoing
practice. This culture furthermore facilitated sustainability and transferability of
change and innovation, given that these two processes are primarily concerned with
converting tacit knowledge to explicit knowledge, a state that is achieved through
active collaboration with other members in a community of practice.

4Seehttp://goodpractices.cite.hku.hk/ ahtp://gp.edb.hkedcity.net/home.
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Building the Communities of Practice: Website and Support M echanisms

Twenty pilot schools in Hong Kong were identified as centers of excellence —
schools that had led the way in integrating technology into the curriculum.
These schools received extra funding and other support from the government.
In return, the government required them to take a primary role in inter-school
activities and to lead and participate in seminars and workshops on technology
integration.

As part of the Good Practices initiative, two or three teachers from each
school of excellence were relieved of normal school duties for 1 day/week for
1 year. During this time, they worked on technology-related matters associated
with the project. They also participated in professional development activities
and collected information on cases of good practices using technology from
their own and other schools. The seconded teachers furthermore attended CITE-
led workshops, where they learned how to identify examples of good practices
and how to collect the data that would inform development of the case studies
for the Good Practices website. While in the workshops, the teachers also
critically discussed the international SITES-M2 cases of innovative practices,
the SITES analyses of these cases, and one another’s case studies. When devel
oping their own cases, the teachers engaged in a process of review, discussion,
reflection, development, and re-development. The CITE team explained to the
teachers that they did not need to see these cases as examples of excellence or
exemplary practice but as authentic examples of good practices designed to
stimulate discussion and thought and, where appropriate, adaptation by other
teachers to different teaching and learning environments.

When they had completed the workshops, the seconded teachers visited schools
to introduce and discuss the cases uploaded to the website. They encouraged
teachers and other relevant staff in the schools to debate the cases face to face in
school, online, and in seminars. The seconded teachers also helped the visited
schools identify their own examples of good practice for submission to the website.
Throughout this period, the government continued to encourage schools to
participate in the Good Practices initiative. It did this through various means,
including teacher professional development seminars and partnership events with
the private sector, such as the technology and e-leadership short courses organized
by Microsoft. The government also offered human resource support in the form of
teaching assistants to help the seconded teachers develop and write up the cases.
Along with the University of Hong Kong’s CITE, other teacher training institutions
took part in the project. Their participation included engaging in discussions about
initial and continuous teacher training opportunities as well as running a series of
related e-leadership courses for principals, during which the Good Practices initia-
tive was discussed and reviewed. This widespread support for the project produced
a substantial increase in the number of schools involved in the project (Fullan,
Hill, & Crévola, 2006).

The following two examples, taken from the Good Practices website, illustrate
the kind of cases collected during the program.
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» The teddy bear project: The focus of this project, cultural exchange among
students, was facilitated through writing and sharing diary entries. A school in
Hong Kong contacted a primary school in Sydney, Australia. The two schools
agreed to establish the project so that students from classes in both schools could
learn about each other’s culture and everyday habits, and so that both could
practice or improve their English skills in an authentic context. The two classes
of students initially involved in this project were 9—-10 years of age.

Each class of students posted a “teddy bear” to the other class. The Hong
Kong school sent a panda; the Australian school sent a koala. The students in
each participating class took turns to take the guest teddy bear home overnight.
The next day, these students wrote a diary entry of what they had done with the
teddy bear the night before and sent their entry, along with a photo of themselves
with the teddy bear, to the other school. The “host” students also read their diary
entry to their classmates. All students could also ask their overseas peers ques-
tions. The teddy bear activity helped the students not only engage in cultural
exchange and perfect their English, but also improve their typing skills and their
ability to use emails and send attachments.

This project, popular with the primary school children involved, has been
repeated with other schools in other countries. These schools were stimulated to
take part in the project after seeing it described on the Good Practices website.
Some of these schools chose to use cultural items and artifacts other than teddy
bears to stimulate cross-national communication and discussion.

* Learning with mobile technology: This second case involved a secondary
school in Hong Kong, which used mobile handheld technology to support stu-
dent learning. The school’s vision was to make handheld connected mobile
computing fully available to all students and teachers, for use in every class. All
60 Form 6 (Grade 12) students in the school received a pocket computer (pocket
PC) with a wireless LAN card. (Other groups of students also received these
computers at a later date.) After 2 years of experimentation across subjects, the
school was confident that the pocket PC gave students easy access to online
resources, enabled more interaction and collaboration in class, promoted self-
study, and reduced dependency on textbooks. When used during field trips and
outdoor activities, the pocket PC allowed students to complete work in the field
that they normally would have done after returning to school. The students used
the PCs to complete calculations, key in and exchange data between PCs, and
draw initial conclusions from the data collected and analyzed on site. Once back
in their classrooms, the students were able to extend their learning of relevant
topics by building on the work completed during the field trip.

Teachers were generally positive about the use of the pocket PCs, agreeing
that students found these devices a less bulky alternative to laptops for field
work. Other advantages besides the light weight included low cost and mobility.
The teachers agreed that these features would guarantee ongoing demand for
these tools as a pedagogical resource. However, they, along with us, considered
that the full impact of pocket PCs on practices would not be realized for some
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years because time, continuous encouragement, and broad-based support are

needed for this to happen.

The teachers and students who took part in the pocket PC project demon-
strated and presented their work in various workshops and conferences orga-
nized by local government agencies and CITE and open to local teachers and
principals. Other schools have since adopted pocket PCs for use across the
curriculum. They have also adapted the various pedagogical practices described
in the case study on the Good Practices website to other curriculum settings.
This process has allowed schools to talk to one another about the use of pocket
PCs in teaching and learning, stimulated adaptation and adoption across schools
in various settings, and helped establish cross-school communities of practice
for education professionals.

The Good Practices project has facilitated not only a more sharing culture in and
across schools but also a greater willingness among teachers and other involved
individuals to share examples of practice and to participate in discussions about
how best to adapt a particular case to each school’s setting and needs. Teachers have
voiced appreciation for this peer-to-peer approach to establishing learning
communities, the members of which are keen to exchange and trial new ideas. What
became particularly clear to the seconded teacher-researchers involved in the
project is that straight replication of cases is not a satisfactory way of scaling up
innovations. As Fullan (2000) points out, pedagogical innovation is complex. It
requires schools not only to make the major structural changes needed to support
that innovation but also to undertake re-culturing. During this process, schools
change “from a situation of limited attention to assessment and pedagogy to a
situation in which teachers and others routinely focus on these matters and make
associated improvements” (Fullan, 2000, p. 582).

The ongoing challenge for a project such as Good Practices is how to scale up
and sustain the work. Those involved in this project agreed that all stakeholders
involved in it needed to maintain a culture of concerted effort and energy. These
people include school principals, management teams, heads of subject-based
departments, teachers, teacher educators, university researchers and teachers,
government personnel, and community representatives and members of commerce.
This multilevel involvement and the establishment of community networks of
interested educators were identified as essential for this type of initiative to succeed
in the longer term. In short, the restructuring and reculturing process has to be
ongoing, and if it is to be ongoing, it requires support and attention.

Hargreaves (2003) argues that such communities need to be permanently bedded
in if this aim is to be realized. Without the total commitment of all parties,
individual innovations are unlikely to have a lasting impact across the education
system. One serious limitation of the Good Practices project was that the govern-
ment saw it as an initiative that needed to be completed within a timeframe, rather

5For a more in-depth consideration of restructuring and re-culturing, see Chap. 8 of this present
book.
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than as an initiative that required continuous support. Although many teachers and
schools took part during the 2 years of the project, engagement in activities began
to diminish once the government directed funding and attention to other projects.
Nevertheless, Good Practices has made a difference to the ecology of education in
Hong Kong. Comparisons of the data obtained for the two SITES surveys provide
examples of the transformations that have occurred over time, especially in relation
to the extent of ICT adoption by teachers and in terms of how the technology is
being used to support innovation (Law, Pelgrum, & Plomp, 2008).

The government’s primary focus when it initiated the Good Practices project
was on a measureable product — the number and quality of case studies developed
and uploaded to the website. However, another useful focus would have been that
of examining the processes behind successful scaling up of innovation-based
changes and transfers in and across schools. Identifying examples of innovative
practices that can be easily transferred and focusing on encouraging discussion
about how this can be done would have been a worthy activity. As Hargreaves
(2003, p. 48) reminds us, “... in truth teachers willingly accept new practices that
are teacher-friendly, that make their lives better or easier in some way.”

Although the Good Practices website amassed hundreds of cases, little was
learned about the numbers of cases that were transferred to other schools and other
environments, ledlone how this happened. As Hargreaves (2003, p. 15) proposes,
gaining this understanding requires us to pay attention to identifying, supporting,
and sustaining multilevel networks. He says we also need to know how best to
transfer the resultant knowledge on a large scale. We furthermore need to determine
which educational priorities are most likely to focus people’s efforts on innovating
and creating leverage for change, what strategies policy-makers setting out agendas
for cultural change can add to support innovation, and what type of ongoing and
lasting support is needed. Finally, we need to know which processes we need to
undertake when endeavoring to evaluate and spread innovation across systems of
education. All of this, according to Stein and Coburn (2008), requires a new focus
on establishing and sustaining networks into a learning architecture that embraces
all levels of those systems.

The el.eadership Stories Project

The first of the two projects that we have just described — that is, the APEC project —
was a multi-system initiative focused on within- and cross-system levels. The
second project, the Good Practices initiative, focused on change at the classroom
level. This third example highlights change at the school level. In particular, it
shows how schools manage and support innovation and how schools can learn from
one another.

Another program funded by the Hong Kong government and conducted by CITE —
the eLeadership Stories project — developed out of an e-leadership course for school
principals. Its primary objective was to build principals’ e-confidence. The program
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therefore focused on giving principals a hands-on understanding of how ICT could
be used to support and improve education in their schools. It also sought to
facilitate, among these leaders, ICT-related vision building and knowledge of how
to plan for change brought about and associated with ICT implementation and
integration. Another objective was to help school leaders and key educational stake-
holders build the types of links with one another that facilitate improvements in
teaching and learning across schools.

With support from the Strategic Leadership of ICT (SLICT) of the UK-based
National College for School Leadership, CITE organized 3-day workshops for
principals, with the sessions held during a period encompassing just over 1 month.
Around 30 principals attended each 3-day workshop, during which a range of
resources were used to stimulate their e-confidence. The resources included SLICT
materials (including case studies of exemplary practices in using technology in the
UK) and the SITES-M2 local and international case studies. The CITE team
encouraged the principals to identify, from the various applications of technology
in different school settings presented, the educational goals that motivated each
innovation and the contextual conditions necessary for success in each case. The
CITE team then asked participants to develop ideas for using technology to address
a goal related to teaching and learning that their respective schools considered
important.

Workshop activities included visits to schools and technology centers involved
in innovation development and debriefing sessions following the visits. In order to
extend, beyond the workshops, principals’ opportunities to reflect on and develop
ideas related to “hot topics,” CITE facilitated the establishment of an online discus-
sion forum. As part of this initiative, CITE also invited senior government officials
at deputy secretary level, teacher education experts, and experienced teachers from
the UK and Sweden to act as resource persons on a “hot seat.” These people
uploaded a stimulus piece of writing on the selected topic to the online forum and
then responded to participants’ comments and discussions. Experienced school
principals who had already set up innovative uses of technology were invited to
participate as moderators during the online discussions. Approximately 200 princi-
pals took part in the workshops and support activities.

Ten of the principals involved in the workshops volunteered their schools as sites
for more intensive and systemic e-leadership development. After completion of this
work, CITE research staff collected data on what each school had been able to do.
A website (http://elep.cite.hku.hk/casestories) was created so that schools could
share their experiences. This resource was also established as a means of stimulating
networking and further discussions among principals, teachers, and other stake-
holders. Four key dimensions of e-leadership were identified from these school
case stories:

1. All ten schools developed broad visions for technology-supported learning and
teaching. During the initiation stage of the innovations, some schools set out
goals and objectives in line with the broad visions they had formulated. The
other schools did not go beyond stating goals; they simply encouraged teachers
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to develop ideas and innovations under the broad direction identified. The follow-up
evaluations conducted by the CITE team showed that the former group of schools
had a more positive impact than the latter on practice in the school.

2. Nearly all of the ten schools established a distributed leadership team. However,
the composition of the teams varied. Some schools had single disciplinary teams,
supported by members of the school's ICT coordination team, who helped
teachers try out new ideas. Other schools had an interdisciplinary team that
included members from both the ICT team and heads of the curriculum-subject
departments involved in the innovation. A third approach was to establish two
teams, one of which (the ICT coordination team) supported the other (comprising
the heads of departments). Evaluation data showed that the format of having one
interdisciplinary team with members from various teacher groups facilitated
better formulation of a common vision and a smoother, more effective change
process.

3. Principals had many possible roles to play in initiating, implementing, and eval-
uating the innovation. Principals visualized their roles differently in relation to
the innovations in their schools. Some were very active in steering the direction,
setting targets, leading innovation teams, and so on. Others provided a broad
general directive, gave teachers freedom to decide when and what initiatives they
wanted to focus on, and offered support as necessary. However, all principals
mentioned that they acted as a facilitator. Teachers stated that principal participa-
tion was a critical success factor for the innovation. The evaluation data also
confirmed that unless the principal was actively involved in the project and aware
of issues arising during it, the overall initiative was considerably less effective
and transformative than it would have been otherwise. The same can be said with
respect to changing teaching and learning across the school.

4. Although the kinds of technology used in the innovations differed greatly, most of
the cases used technology as collaborative learning tools to aid student learning.
The choice of technology differed depending on what each school considered
most appropriate for achieving its desired curriculum/pedagogical changes.
Analysis of the evaluation data revealed that the type of technology used was not
associated with the impact the innovation had on teaching and learning.

In order to extend the experiences and share findings from these ten case stories,
the CITE team organized a symposium that was held in one of the project schools.
The symposium attracted 200 principals, teachers, students, and other stakeholders,
and it focused on the following: sharing leadership experiences; establishing com-
munication networks; identifying critical themes in the leadership stories; discussing
successful uses of technology to support curriculum reform; and facilitating inter
actions between a broad spectrum of stakeholders, including principals and
teachers, students and parents, government agents, and research and industrial
partners.

One of the main findings to emerge from the e-leadership stories was that ICT
adoption supported and facilitated new pedagogical practices in Hong Kong
schools. However, these changes were unlikely to be sustained in the absence of
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strong leadership and multilevel support. This support, moreover, needed to be of a
kind that ensured ongoing changes to the educational environment of each school.

Summary and Conclusion

In this chapter, we looked at leadership and its role in sustaining and transferring
innovation and change in schools. While much of the educational leadership
literature focuses on the role of the principal, there is ample evidence that factors
associated with the external environment strongly influence the changes within
schools. For example, education reform goals will only succeed if the change strategy
includes efforts designed to secure parent and community buy-in to the change
agenda. As Hargreaves and Fink (2004) found, if an individual school uses means
of raising its students’ achievement that harm the wellbeing of other schools around
it (e.g., poaching the best teachers and/or students from those schools), change will
not be sustained. Change strategies that bring about fast results in the short term
also tend not to be sustainable in the longer term.

These findings, along with the findings of analyses of the SITES-M2 case studies,
are consistent with a model of change that interprets pedagogical practice as
teachers’ adaptive behavior within schools positioned as interacting complex adap-
tive systems (Bar-Yam, 2002) nested within the broader education system (Davis,
2008). Mindful of the numerous reform and innovation efforts that fail to reach
sustainability, researchers and commentators published in recent educational-
change literature advocate a systems perspective that (1) recognizes the complexity
of school change arising from the dynamic interactions between and across
different levels of units (individual, school, community, district), and (2) highlights
the importance of learning and capacity building for successful change (Banathy,
1991; Engestrom, 2005; Fullan, 2005, 2007; Hargreaves & Fink, 2004).

Bransford, Slowinski, Vye, and Mosborg (2008) argue that schools intent on
providing their students with the skills and knowledge they need to function well in
the twenty-first century require what the authors term “adaptive expertise.” Schools
thus need, according to these authors, teachers who are themselves adaptive
individuals. And teachers who are adaptive people need support from adaptive
organizations, which, in turn, thrive only if the community they are in evolves to
become adaptive with a similar orientation. Hence, leadership for sustainable inno-
vation needs to comprise a leader who cannot only support learning for those
directly involved in the innovation but also facilitate the building of a learning
architecture for the wider community.

The three programs reported in this chapter focused on building leadership
capacity within connected and/or nested communities. They were inspired by a
broader conceptual understanding of leadership extending beyond principals and
encompassing stakeholders situated within the multiple levels of education systems.
Fundamental to the design of these projects was recognition of the importance of
maintaining diversity within schools and education systems, of building on success
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through sharing and exchanging ideas and practices, and of building a mutually
supportive environment able to sustain ongoing change.

The SITES-M2 case studies provided leaders and other relevant stakeholders
with a key stimulus for discussing the features and strengths of innovations and the
conditions needed to support their sustainability. These discussions helped these
people acknowledge that rather than trying to duplicate innovations in their own
settings, they would be better to identify what they could realistically adapt and
redevelop to suit the niche needs and contexts of those settings. Hargreaves and
Fink (2004) focus on the principles of sustainable leadership. However, the focus
during the three projects (and, indeed, our entire study) was on the mechanisms and
practices involved in building the type of capacity at all levels of the education
system that is needed to implement sustainable and transferable innovations and
change.

The programs also represented efforts to build architectures for learning that
connect the communities at different levels of the education system in different
ways. The first program, the APEC initiative, looked across economies and
explored ways different countries could learn from and help one another develop
and grow. The processes employed to achieve this aim included sharing information
and knowledge, developing e-leadership programs, and initiating multilateral
multi-country collaborative activities directed at building and developing greater
human capacity in the APEC region. The program activities emphasized the nested
nature of classrooms in schools and school districts through to entire education
systems. In so doing, the activities also demonstrated how efforts to build capacity
for multilevel leadership form strong connections within, between, and across
education systems.

The second project, the Good Practices case studies, focused on the classroom
level. The case studies, whether existing or developed by the teachers participating
in the project, acted as a “stimulus” resource because the teachers used them as
means of sharing and exchanging their experiences and practices. This process led
to formation of connections between teachers and schools with similar pedagogical
goals at the classroom level. It also encouraged teachers to learn from one another
about aspects beyond classroom practice. In particular, the process encouraged
teachers to examine the school-level conditions necessary to sustain and transfer
innovations.

The third example, the e-leadership stories, was an initiative designed to foster
coordinated school-based development. It focused on scalable and sustainable
change, supported by technology within individual schools.

The three programs all used the SITES-M2 case studies to stimulate reflection
and interaction on innovation and transfer. All three projects led to multiple other
initiatives involving ICT innovation. The three projects thus met the core need, as
identified by Stein and Coburn (2008), of opportunity to examine the full “architec-
ture for learning” and to gain a working appreciation of the roles of all stakeholders
in bringing about sustainable change in their respective educational ecologies.

While we strongly advocate for multilevel leadership in this chapter, we do not
claim that this will happen immediately, given the complexity of education systems.



Summary and Conclusion 215

However, we maintain that multilevel understandings and activities that take into
account cross-level responsibilities do have a positive impact on the total educational
ecology. While we agree that fundamental change depends on local leadership, as
described by Hargreaves and Fink (2004), we argue that there is also the need for a
broader, cross-level approach. If innovation is to be sustained, then broad collabora-
tions and networking within and across schools and communities and across and
between teachers, schools, government, and society are essential. Change of this
nature may be slow, but it has a good chance of changing the total ecology,
especially if its starting point is that of reflecting on and planning out changes in
the cultures existing across the multiple levels of the education system.

The key to sustainable success is for all those involved in the education system to
recognize that they are all part of a larger ecology and so must engage in multiple
ways of interacting and networking. They must also take on connected multilevel
leadership roles and work together within and across levels on small and large tasks.
All must see themselves as part of the living organism that is the education system.
The mantra for a healthy educational environment, then, is one which encapsulates
the need to build the type of capacity which secures the multilevel improvement that
comes from ongoing pedagogical innovation and transformation.






Chapter 11
Education Innovations Beyond Technology

The advent of the twenty-first century has been accompanied by increasing rates of
change in social, economic, and cultural practices, brought about by sophisticated
advances in information and communication technologies (ICT). Worldwide, since
the 1990s, these global changes have continued to provide the contextual backdrop
for the strong impetus to change education systems. Part of this pressure comes
from the need for countriesto attain or retain economic competitiveness in the face
of accelerating globalization that is, in part, attributable to the changes brought
about by the technological advances.

There is also a heightened awareness that education must prepare individuals
with the necessary competence to face the many new challenges of the future.
Policies to promote technology-enhanced learning are integral to the education
reform initiatives in many countries, which consider technology-related skills an
important component of life in the twenty-first century. Technology, it is main-
tained, needs to play a critical role in the curriculum and pedagogical reforms
considered necessary for the development of those competences. Around the globe,
many national and international projects are fostering the development of I1CT-
supported pedagogical innovations.r Our purpose, in writing this book, was to
explore the nature of the changes that have taken place thus far in classrooms and
schools where technology is being given a prominent role. The school settings that
we focus on are those in which technology has been identified as a key part of
pedagogical innovation. Our particular goal, in this respect, has been to identify and
explore the conditions that contribute to the scalability, sustainability, and transfer
of these innovations.

Two important ideas underpinned our work. First, if ICT useis to bring about
desired transformative changes to education, its role has to be one of disruption.
What we mean here is that the technology should not be a tool used to sustain or
improve traditional and popular pedagogical practices, which are largely teacher- and

1See, for example, the Assessment and Teaching of Twenty-First Century Skills project (http://
www.atc21s.org/home/) and the Innovative Teaching and Learning (ITL) Research project (http://
ctl.sri.com/projects/displayProject.jsp?Nick=ITL).
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knowledge-centered. Instead, technology should be used as a tool for changing
those practices in fundamental and long-term ways. Disruptive technology in the
context of studies of technology development refers to new (or new uses of)
technology that is not necessarily more advanced than that existing in the market
but which serves a different market niche and focuses on a different user
purpose.

The core “disruption” with respect to | CT-supported pedagogical transformation
isthat of changing the role of the teacher and the learner in the pedagogical setting —
change that goes far beyond the mere introduction of technology. The acquisition
of technical skills by teachers and learners is only a small part of the challenge
involved in changing education toward more student-centered, inquiry-oriented,
collaborative practices. For the innovation to endure and thrive, the pedagogical
innovation hasto be accompanied by changesin values, practices, and infrastructure
at the institutional level and beyond, such as those relating to assessment practices
and university admission requirements.

The second key ideainforming this book is the idea that classrooms and schools
are nested ecologies within local and national education systems. These, inturn, are
connected to other nested educational ecologieswithin the broader global ecologies.
As such, pedagogical innovations should be viewed as emerging practices that
evolve within specific contextual situations at classroom and school levels, which,
in turn, are influenced by wider environmental factors. An ecological perspective
on innovations means taking on board the assumption that there is no context-
independent best or optimum practice. It also means that understanding the context
and the interactions of the key elements involved in the innovation is more impor-
tant than understanding the characteristics of the individual elements. Innovations
are, by definition, rare and a challenge to sustain within the given context from
which they emerge. Efforts to scale up and sustain innovations can therefore easily
fail unless the focus on isolated classrooms and/or schools is changed to one that
encompasses building, in tandem with careful implementation and integration of
the innovations, the mechanisms that foster adaptive changes in the wider educa-
tional environment.

In order to achieve the goal of seeking a better understanding of ICT-
supported pedagogical innovations and their sustainability, we embarked on an
ecological study of the emergent characteristics of |CT-supported pedagogical
innovations and the key environmental characteristics of the educational
ecology that interact significantly with those characteristics. Our exploration
involved secondary analysis of the IEA case studies of |CT-supported peda-
gogical innovations produced during the course of IEA’s Second Information
Technology in Education Study 2006 (SITES-M2). We also brought into our
account considerations of professional development and networking projects
that have built on the SITES-M2 findings in general, and on our secondary
analysis, in particular. In this chapter, we summarize what we learned during
this analytical journey. We end with a reflective note about that journey and
what we hope will lie beyond.
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Ecological Niches and Context Dependence of the Innovations

We began our analysis, in Chap. 3, by examining the case studies in terms of their
“innovativeness” Our particular aim here was to determine the extent to which the
niches accommodating these innovations compared to those associated with
traditional pedagogical practices. We identified six innovation dimensions for
comparison: the role of the teacher, the role of the student, the kinds of learning
outcome observed, the curriculum goals, the ICT used, and the connectedness of the
classrooms with the outside world. We found considerable variation in terms of
innovativeness across the cases on the six dimensions; only a handful of cases
emerged as highly innovative on al six. Wewere not surprised by this outcome, given
that highly innovative cases require niche conditions very different from those
commonly found in classrooms, where conditions at the traditional end of the spectrum
prevall.

We were able, nonetheless, to identify some typical patterns (or profiles) of
classroom ecol ogies that were innovative across some but not other dimensions. For
example, a number of the cases focused on using technology to enhance teacher
presentations. Because the pedagogy adopted in these instances was essentialy
teacher-centered, the only dimension on which we could rate them as innovative
wasthe use of ICT to empower the teacher. Other innovations showed a high degree
of sophistication in ICT use and high connectedness with outside communities, but
the pedagogies adopted remained relatively traditional — primarily content-focused
curriculum goals and teacher-centered approaches to teaching and learning. In
general, these innovations focused on leveraging the communication potentia of
ICT. Most of the case studies featuring virtual schools and online courses shared
this profile. Another typical profile comprised cases where teachers and students
played highly innovative roles in isolated classrooms. Here the focus was on using
the technology in collaborative, inquiry-oriented practices, such as scientific
investigations and project work. These practices had, as an inherent aim, fostering
the development of twenty-first-century skills. These isolated innovative class-
rooms were generally sited in the education systems of the Asia-Pacific region.

Our analyses allowed usto see a clear pattern of emergence: in each of theinno-
vations, the classroom ecology deviated from the traditional with respect to some
of the six dimensions. This deviation was a result of the specific curriculum focus
of the local agents (e.g., principals, teachers) and the interactions of those agents
with the local conditions. When we undertook correlation analyses of the mean
innovation score ratings of the case studies, teacher’srole score emerged asthe only
score significantly correlated with the scores of all five other innovation scores.
This outcome indicates the importance of the teacher’s role in influencing the
presence of more innovative features in the other dimensions.

From the perspective of the ecological analogy, we can see that teacher’sroleis
a keystone species within classroom ecologies. In ecology, a keystone species is
one whose impact on the structure of the ecological community is greater than
would be expected based on its relative abundance. Keystone species help to
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support the entire community of life in an ecosystem. Should this species become
extinct, so, too, will the other forms of life. Hence, when developing strategies
designed to foster, sustain, and scale up technology-supported innovations, stake-
holders must pay primary attention to the teachers' role and the changes needed.
Another finding relevant to these considerations was that multiplicity of learning
outcomes had the lowest mean dimensional score. This finding indicates that new
varieties of this “species’ emerging from the innovations is the most ecologically
fragile and that innovations associated with this dimension are unlikely unless
innovations along the other dimensions are present.

Of the six innovation dimensions, only one was associated with ICT, and that
was ICT sophistication. The score for this dimension correlated significantly,
abeit on the relatively low side, with two other scores, teacher’s role and connect-
edness. ICT sophistication is also the dimension that had the highest mean score
for all geographical regions, a finding which suggests that while ICT availability
and sophistication are relatively easy to achieve, level of ICT sophistication has a
fairly weak ecological influence on the other innovation characteristics, except
connectedness.

When we looked at the innovation scores for the cases collected from the
different geographical groupings of SITES-M2, we found sizeable regional differ-
ences with respect to the mean profiles of innovation. Western Europe had the
highest mean innovation score for all dimensions, except for ICT sophistication,
which was topped by cases from America. The mean innovation scores for Asia,
however, were below four (i.e., towards the traditional end) for al dimensions
except ICT sophistication, a finding which indicates that pedagogy in Asian class-
rooms still tended toward the traditional even for practices selected as the most
innovative within the countries of this region. An ecological interpretation of this
phenomenon is that regiona differences in innovation characteristics reflect
differences in pedagogical practice that are pervasive across education systems.
This interpretation is consistent with literature reporting the prevalence of the
Confucian heritage culture in East Asian countries, where the teacher is afigure of
respect and authority (Watkins & Biggs, 1996, 2001).

The Crop and Keystone Species: Students Roles
and Teachers Roles

Students' roles link directly with the kinds of learning experience students have.
Learning experiences determine, to alarge extent, learning outcomes. Because our
interest in the technology-supported innovations was premised on the need for
school education to deliver new curriculum goals directed at helping students
devel op twenty-first-century skills, such as problem-solving, inquiry, collaboration,
and communication, students' role was another dimension of marked interest for
us. If we turn again to our ecological metaphor, we can position students' role as
the crop species within the classroom ecology. We were interested in determining
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if the emergence of newer varieties of this crop species had produced, or would be
likely to produce, seeds (learning outcomes) with the desired properties.

In Chap. 4, we categorized students’ roles into five main categories based on a
K-means cluster analysis of the student learning activities reported in the analyzed
case studies. The roles were follow instructions, search and present information,
create digital products, conduct inquiry, and conduct online inquiry. In addition to
the differences in students’ role scores across case studies highlighted by differ-
ences in students' role scores in the innovations analyzed, qualitatively different
kinds of students' learning-activity patterns also emerged from the cluster anaysis
results. In the “follow instructions’ cluster, the learning activities that students
carried out were the same as traditional practices, even though technology was
used. However, the remaining four clusters revealed changes in the nature of
students' learning activities, which differed in terms of the variety and extent of
autonomous agency required of the students.

When we undertook further analysis, we found that innovations belonging to
different student role clusters differed statistically significantly from one another on
four of the innovation scores: teacher’s role, students' role, curriculum goals, and
multiplicity of learning outcomes. Because the cluster analysis results were
independent of the innovativeness ratings, this difference provided good triangu-
lated evidence of the student role clusters most likely to help students develop
twenty-first-century skills. However, the lack of difference among the clusters in
terms of the ICT sophistication and connectedness scores suggest that these two
dimensions per se were having little impact on the roles played by students.

We can interpret these five student role clusters as five varieties of a flowering
crop species of interest to gardeners emerging in response to climatic and other
environmental changes in the gardens. These varieties differ from one another in
terms of the quality of their seeds, particularly with respect to the ability to
germinate and propagate in the changed general environment (multiplicity of
learning outcomes score). Also, the gardens supporting these varieties have
butterflies (pedagogical practices) that can use anew environmental condition—ICT.
One of the crop varieties — the “follow instructions’ cluster — differ little from the
predominant species that has long existed in these gardens.

We conducted asimilar cluster analysis on the teaching activities reported in the
case studies. The five teacher role clusters that we identified were instructing,
developing learning resources, coordinating student learning, facilitating explor-
atory learning, and guiding collaborative inquiry. The cluster analysis results indi-
cated the emergence of new varieties of the plant that the caterpillars in the garden
fed on (the keystone species). With the exception of instructing, the other four roles
(species) involved new activities and new behavior on the part of the teacher. As
was the case with respect to the students' role clusters, we found statistically
significant differences across the teacher’s role clusters on the same four innovation
scores: teacher’srole, students' role, curriculum goals, and multiplicity of learning
outcomes. No significant differences emerged relative to ICT sophistication and
connectedness. The crop species follow instructions and search/present information
were most closely associated with the keystone species instructing and developing
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learning resources. The crop species learning through digital production, learning
through inquiry, and learning through online inquiry were more closely associated
with the other three emerging varieties of the keystone species (i.e., more innova
tive roles), namely, guiding collaborative inquiry, facilitating exploratory learning,
and coordinating student learning. These patterns indicate co-evolution of the crop
species and the keystone species.

Types of Innovative Pedagogical Practices as a Species
in the Classroom Ecology and Relative
to Teacher Competence

Just as a crop species has to be pollinated by insects, such as bees and butterflies,
before it can bear fruit and yield seeds, students’ learning hasto be facilitated through
the pedagogical practices orchestrated by their teachers. Our focus in Chap. 5 was
on the organizational features and nature of the activities associated with the peda-
gogical practices reported in the SITES-M2 case studies. Pedagogical practices —
often referred to as “methods of teaching” — encompass the full sets of teaching
activities ateacher engagesin when supporting student learning. Within our ecological
metaphor, we can equate the butterfly with these highly complex activities.

Close consideration of the most prominent teaching and learning activities
described in the case studies allowed us to identify six major means (formats) of
organizing these various pedagogical practices. These were expository lessons,
virtual schools or online courses, task-based learning, scientific investigations, media
productions, and projects. Because the nature of the teaching and learning activities
differed across these pedagogica practices, the kinds of ICT tools commonly used in
them also differed. More importantly, it was evident to usthat different types of peda-
gogica practice were associated with different mean levels of students’ and teacher’s
role scores, indicating that different types of practice were more likely to mediate
different teacher- and student- related role clusters.

By again referring to the ecological metaphor, we can note that different varieties
of the butterfly (pedagogical practice) feeding on different varieties of plants
(teacher’s roles) are more able to pollinate different flowers (student’s roles), and
thereby fulfill acritical processfor fruiting. The more innovative pedagogical prac-
tices (scientific investigations, media productions, and projects) were thus the ones
most likely to be adopted by teachers playing more innovative roles, such as guid-
ing collaborative inquiry. Theseroles, as emerging varieties of the keystone species,
needed in turn particular nutrients (competences) in order to prosper.

In support of this claim, the analyses that we reported in Chap. 5 showed that the
moreinnovativeteachers' rolesand pedagogical practicesrequired new competences
not found in traditional teacher roles and pedagogical practices. Mishraand Koehler
(2006) suggest that teachers need four types of teacher knowledge additional to the
three types of teacher knowledge originaly proposed by Shulman (1986) —
pedagogical knowledge (PK), content knowledge (CK), and pedagogical-content
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knowledge (PCK). The four additional types that Mishra and Koehler include in
their framework are technological knowledge (TK), technological-content knowl-
edge (TCK), technological-pedagogical knowledge (TPK), and technological-
pedagogical-content knowledge (TPCK).

When we used this expanded framework to analyze the types of teacher knowledge
required by the different types of pedagogical practice evident in the case studies, we
found that practices involving significant changes in teachers and students' roles
were more demanding on teachers' mastery of new knowledge beyond the techno-
logical. Inthe case of collaborativeinquiry projectsinvolving exploration of authentic,
real-life problems, such asHIV/AIDS, teachers needed to have mastered the knowledge
and skills related to the four technology-related areas. But because these practices
involved new content and new pedagogy, teachers al so needed to have strong mastery
of the three non-technol ogy-related forms of knowledge.

Thisfinding helps explain why teachers’ and students’ roles had remained some-
what traditional in the innovationsinvolving virtual schools and online courses. For
teachers, the significant effort spent acquiring the technology-related competency
required to plan, organize, and conduct these courses tended to leave them with
little capacity for undertaking additional learning in the other domains. Media
productions, however, by their nature, encourage students to take on the more active
role needed to create useful products. It was evident to us that teachers only needed
to master the new TK and the TCK to implement this type of pedagogical practice
in order to allow their students to take on innovative roles. In afew instances, when
the students' productions needed to be digitized, other professionals in the school,
such as an ICT coordinator, took on this assistance, which meant that the teachers
did not even have to master the technology-related knowledge in order for their
students to benefit from the use of the new media

These findings are consistent with a complexity model of educational change,
which posits that pedagogical practice differing markedly from the predominant
practice requires teachers to acquire so many new kinds of knowledge (nutrients) that
the practice is not only rare but also difficult to sustain. Teachers thus need to acquire
the new learning if they are to move into more innovative roles (become a new
keystone variety). An important implication of all this is that learning is the basic
means of facilitating co-evolution of the various elements in the classroom ecology.

Characteristics of Innovation Schools and L evel
of Innovativeness at the Classroom L evel

Classrooms are embedded inside schools. Schools, in turn, are embedded in larger,
contextual units such as school districts all the way through to entire education
systems. The ecological analogy isthat of groups of co-located plants nested within
gardens, and gardens nested within larger localities and geographical and climatic
regions. The important problem of how best to foster, sustain, and scale up
I CT-supported pedagogical innovations cannot be addressed without consideration
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of the complex interactions of the focal ecological elements (pedagogical practice,
the roles of the teacher, and the roles of students) with other factors within a
particular ecological environment. We began Chap. 6 with an environmental scan
of the 82 schools that, taken together, featured the 83 pedagogical practices
analyzed in Chaps. 3-5. We systematically coded the school-level descriptionsin
these case reports against 64 school-level contextual factors. One-way ANOVA
exploration of the interactions between the school-level factors and the case innova-
tion scores revealed the following factors at school, community, and system levels
as positive predictors of innovativeness:

e The school’s vision and goals include any of the following — promotion of
lifelong learning, promotion of active learning, development of positive values,
using ICT as atool to empower students' learning

» Experience, within the school, of carrying out ICT innovations

* A collaborative work culture within the school

* The principal as an initiator and/or supporter of the innovation

» The school providing staff and students with access to the internet and technical
support, and/or providing students with accessto ICT beyond scheduled classtime

» Government education policies, including |CT-specific directions

e Loca community involved as a collaborator/partner in the innovation

These findings are consistent with the literature on school change, which identifies
school vision, principal leadership, school culture (including innovation experience),
government policy, and community support asimportant factors contributing to and
supporting the emergence of |CT-supported pedagogical practices.

| CT-specific infrastructure and technical support are likewise often identified in
the literature as factors crucia to the success of ICT integration. However, our
analysis revealed one very surprising finding. This was that government provision
of ICT infrastructure to schools acted as a significant negative predictor of the level
of innovativeness of the case studies analyzed. Thisis an intriguing finding because
access to ICT infrastructure has long been considered an important positive condi-
tion for 1CT-supported innovation. This finding, moreover, illustrates well the
complex interaction among the different environmental conditions in the education
ecology. We suspect that the reason behind this finding may be that while the pres-
ence of this type of government policy probably encourages schools to adopt ICT,
that adoption takes place in the absence of an understanding of the pedagogical
implications of use of these tools, let alone an encompassing school-wide/educa-
tional vision of the outcomes of that adoption.

Organizational Learning and Pedagogical Innovations

As we reported in Chap. 5, pedagogica practices that are relatively innovative in
nature demand a range of knowledge and skills far beyond those needed to use ICT.
Our comparison of the levels of innovativeness of sustained SITES-M2 cases and
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not-yet-sustained cases showed a significantly lower mean level of innovativenessfor
the former cases than the latter (see Chap. 8). But the relationship between sustain-
ability and innovativeness of the cases is not as simple as this finding might suggest.
The close examination of the organizational learning associated with pedagogical
innovationsin four schools with very different innovation profiles that we reported in
Chap. 7 sheds light on how the different kinds of learning and learning architecture
available in each case influenced the interactions among different elements in the
school ecology and hence the different resultant change trajectories.

In all four innovations, including the case in which the roles of both teacher and
students remained traditional, the teachers experienced double-loop learning,
involving changes in assumptions and values. Although the depth of that learning
differed across the four cases, its presence was essential in ensuring the innovations
took place. But implementation is one thing, sustainability is another. Emergent
new practices, even the least innovative, are fragile and unlikely to survive unless
deeper and more pervasive organizational learning beyond that needed to initiate
and develop the innovation takes place. Sustainable innovation requires longer-
term, institution-wide changes in human resource capacity and in organizational
practices, such that the resulting organizational ecology becomes a “habitat” able
to nurture the emergent innovation.

These findings again point to the complexity of educational change and the
importance of establishing an architecture for learning that supports and sustains
emerging innovative practices. The functions of this type of learning architecture
are to enhance interaction, promote understanding and sharing of ideas, support
learning, and establish new curriculum objectives, assessment methodology, and
human and administrative infrastructure. In short, the learning architecture has to
be designed in a manner that allows it to bring about adaptive evolution of the
school ecology compatible with the needs of the innovation and thus its
sustainability.

Sustaining and Scaling Pedagogical Innovations

Although we identified only 18 of the 83 cases analyzed as not sustained, we could
find no clear pattern of sustainability/non-sustainability across the participating
countries. For example, all of the Finnish cases had been sustained for over ayear
while most of the Hong Kong cases had yet to be sustained beyond ayear. In-depth
examination of the cases from these two countries revea ed that this difference was
not simply due to differences in the schools' history of ICT adoption.

Law, Kankaanranta, and Chow (2005) found several major additional differences
between these two systems. First, ICT played the core role in providing a scaffold
able to build up connectedness in the Finnish cases to a point where ICT had
become an integral part of the architecture for learning. In the Hong Kong cases,
ICT was being used mainly as a learning and productivity tool. Second, all of the
Finnish cases found collaborators outside the school and established networks for
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technological, learning resources, and/or expertise (subject matter and pedagogical)
support for the innovations. Not only was the burden of innovation on theinitiators
considerably lessened but the technological and socio-institutional infrastructure
needed to support sustainability and transferability was constructed as an integral
part of the innovation at its very beginning. In all but one of the nine Hong Kong
cases analyzed, the innovation teachers had to build the requisite infrastructure and
teacher competence by themselves.

Analyses of the SITES-M2 case studies further revealed that the challenges to
sustaining change and ingtitutionalizing innovations were no different whether the
change was bottom—up or top—down. In order to be sustained, each case must be
able to develop three “stories” (Fullan, 2000), running in parallel and occurring
irrespective of where the person initiating the change sits within the organization’s
hierarchy. There must be an “inside story,” that is, a shared focus on improving
student learning. This story is the one that drives changes in pedagogical practice
and the formation of a professional learning community within the school. Changes
in pedagogical practice lead to a reculturing process; the professional learning
community impels the restructuring needed to facilitate change within the school.
But even then, these changes are difficult to sustain unless changes in policies and
practices and structural alignment outside of the school takes place. This consider-
ation explains the need for the two other stories — the inside—out story, in which
a school is actively connected to the outside, and the outside-in story, in which the
school seeks institutionalized support available through external infrastructures. It
is only when these three facets of innovation development act in collaboration that
the innovation is both challenged and sustained by an external infrastructure.

One popular, systematic approach to scaling up reformsisto follow, once agood
working prototype has been established, a stepwise model of replication. Taylor,
Nelson, and Adelman (1999) proposed a four-phase model to scale up reform
prototypes: creating readiness, initial implementation, institutionalization, and
ongoing evolution. We could find, in the SITES-M2 cases, no instances of innova-
tionsthat had gone through a clearly staged devel opment from prototype to scaling up.
Infact, theindividuasinvolved with the practices that had led to significant role changes
for teachers and students and that had scaled up without loss of the core pedagogi-
cal innovativeness had built in scalability right from the start of the innovation. Our
comparison of the occurrence of transfer in the Hong Kong and Finnish SITES-M2
case studies also revealed that having in place structures and mechanisms designed
to support the initiation of an innovation in multiple schools favored transferablity
through the strong supportive networks created. Certainly, the technological and
socio-institutional infrastructures that the Finnish schools built in at the earliest
stage of their innovations contributed importantly to their sustainability and
transferability.

The analyses presented in this book accordingly indicate that stage-based
models of change are an inadequate means on which to base achievement of
sustai nable educational reform goals. Classrooms and schools are complex systems,
hierarchically nested within regional and national education systems. A high degree
of interconnectedness, involving interaction and feedback within and across these
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components, is therefore needed to ensure that changes instigated in one part of the
system will propagate to the other parts. We consider that architectures for learning
in the form of purposefully established 1CT-enhanced professional networks are
those most conducive to sustaining and scaling up innovations. The reason why is
that they facilitate the reculturing and restructuring processes that need to evolve
dynamically and simultaneously at different levels of the education system.

Research into Practice: Ecologically Inspired Case-Study-Based
Professional Development for Innovation

Case studies of innovations are typically used in professional development in
education as models of exemplary practices that can be replicated in different edu-
cational settings. Critical conditions for success are identified and strategies for
implementation seek to establish the prerequisite conditions for success. The
approach inherent in these prevalent models of change, underpinned as they are by
a staged model of sustainability and transfer, is analogous to “farming.” Superior
strains of a species are selected and the best conditions for their growth identified.
The best strains are then planted in as many farms as possible to produce a high
yield of the best crops. However, inspired by our findings from the analyses of the
SITES-M2 case studies, we have elected to offer a different approach to the use of
case studies. A farming model of change may seem efficient, yet it may not be
feasible because of the ecological context of theinnovation. If the social, economic,
cultural, and/or technological contexts of the innovation are too different from
those of the target site, the cost of replication may be too high, too difficult to
sustain, or both. Our different way of understanding and making use of innovations
emphasizes their emergent nature and ecological context.

An ecological model of professional development for change and innovation
emphasizes the need to understand innovations as a process of emergence that is
intimately linked to multiple levels of context beyond the classroom. Under this
model, sustainability and transfer are achieved only through the establishment of an
architecture for learning that involves the multiple levels of stakeholders connected
with the site of innovation. In addition, adoption of an innovation as replication is
not possible with respect to this model; any successful and sustainable adoption of
innovation has to be an innovation in itself. Learning that incorporates reflection on
and through practice is key to the process of successful change because it facilitates
self-organized alignment across the nested levels of the education system, intercon-
nected with the many sectors of the wider community. Hence, instead of packaging
selected case studies as exemplars to model upon, we developed and drew on a
database of reports and analyses relating to 130 case studies from the 174 collected
during SITES-M2. Throughout this process, we used the metaphor of sustainable
gardening to guide and make sense of our work. Both database and analogy are
designed to emphasize not only the complexity of introducing innovation into a
site of practice but aso the need to examine and understand the interactions among
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various factors. Only then, can onetruly appreciate the challenges of sustaining and
transferring an innovation.

Our thinking in this respect was evident in Chap. 9, where we described a
number of professional development activities based on use of the SITES-M2 case
studies database. These activities were designed to promote discussion and reflec-
tion, while the case studies provided participants with reference pointsfor their own
experiences. For example, the participants found that comparing, along the six
dimensions of innovation, the | CT-support practices that they themselves had expe-
rienced with the practices in the case studies engendered considerable debate and
discussion on the nature of pedagogical innovations. This work also made clear to
them the relative importance of the dimensions and their relationships, methods of
identifying innovations, and the role of innovations in institutional and individual
development. This type of activity aso stimulates reflection on the need for
innovations to be evolving if they are to remain innovative and to be successful in
terms of impact on the institution and beyond. Reflection, in turn, heightens partici-
pants’ awareness of the importance of e-leadership and its multilevel nature.

We also described, in Chap. 9, the benefits, for teachers engaging in a
professional development workshop, of comparing different case studies belonging
to the same type of pedagogical practice. Thiswork helped participants realize that
the activity per se does not determine the nature and quality of students' learning
experience and the importance of the teachers role with respect to pedagogical
practice. It also enabled them to identify some of the organizational features
conducive to helping students develop twenty-first-century skills, such as the
relative advantage of multidisciplinary authentic-inquiry projects over multiple
single-subject, curriculum-bound projects. It became evident to usthat investigations
such as these also help teachers develop a better understanding of the relationship
between types of pedagogical practice and the roles teachers play. Another useful
activity is to ask groups of participants to compare, for two selected case studies,
the visions of the respective schools and whether they can detect a clear link
between the vision and the pedagogical innovation. We found this activity was
particularly useful in prompting the workshop participants to realize the role and
importance of a clear educational vision when developing a plan to integrate ICT-
supported pedagogy in their schools.

Using the SITES-M 2 Case Studiesto Build Professional
Development Networ ks for Innovation and E-L eader ship

Whileindividual professional development activities may stimulate innovation and
change, their real impact is only realized when ensuing initiatives or innovation
ideas are taken beyond the single classroom to support more sustainable and trans-
ferable practices. An important principle in sustainable gardening isthat any planting
or plans to make changes in the garden must take into account the totality of the
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garden and its environment and settings. Educational innovations are more likely to
be sustained and transferred if professional development activities are organized in
conjunction with the provision of an architecture for learning. Essentially, what is
needed to garner stakeholder support for the innovation and ensuing reform process
is broader, more systemic communication and networking. In Chap. 10, we
described three professional-development networks designed as architectures for
learning that used the SITES-M2 database-related activities described in Chap. 9.
All three projects focused on building leadership capacity within connected and/or
nested communities at different levels of the education system.

The first project explored in Chap. 10 was a project funded by the APEC Educa-
tion Foundation (AEC) called Bridging the Digital Divide through e-Educational
Leadership in ICT. This international project, which was facilitated by a team from
the Centrefor IT in Education (CITE) at the University of Hong Kong, was designed
to help scale up sustainable reform and change through multilevel |CT-development
networks established by educational leaders from more than ten APEC economies.
The CITE team organized two regional workshopsfor participantsworking at different
levels of the education systemswithin these countries. These peopleincluded national
and regional education policy-makers, inspectors, non-government organizations,
teachers, principals, teacher educators, and researchers.

The workshop activities examined issues relating to the role ICT plays in
supporting the achievement of educational goals at different levels of the education
system. Theactivitiesa so enabled participantsto focus on e-l eadership devel opment
policy and strategies. The various activities were organized around examination of
the SITES-M2 innovative practices. Participants found that access to case studies
from very diverse cultural, economic, and political contexts was a valuable
experience with respect to fostering mutual understanding and collaboration across
the countries represented at the workshops. Participants also rated the practice of
working in different cross-role, within-country, and cross-country teamsto examine
different problems related to ICT integration in education another very helpful
feature of the workshops. A team that included a government official and an
inspector along with a principal, a teacher, and other stakeholders was considered
good for consideration of a country-level policy, while a group composed of the
same or similar roles and responsibilities was deemed good for development of
specific strategic measures.

The project helped participants understand the nested nature of classrooms in
schools and school districts through to entire education systems. It also enabled
connections within and across the education systems represented both during and
after the workshops. These connections not only stimulated and helped sustain
countries' effortsto build capacity for multilevel leadership after the workshops but
also fostered the development of multilevel, multi-country collaborative activities
for human-capacity development in the APEC region. We note, however, that the
many regional collaborative projects to support transformative uses of ICT
education launched in the APEC region after completion of the project mainly
occurred because of persistent support for this type of strategic development from
AEF and the regional governments. This CITE-led APEC e-leadership project was
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able to make an impact because of the suitable ecological conditions existing at the
time. The project, in turn, helped further enhance the ecological conditions
conducive to regional collaboration in e-leadership.

The Good Practices for IT in Education project in Hong Kong focused on
identifying and writing up case studies of good practicesin ICT integration across
the curriculum at the classroom level. The SITES-M2 case studies database website
described in Chap. 9 provided the conceptual framework for identifying cases and
collecting relevant data. The database also provided sample case reports for
comparison and discussion purposes. The main objectives of this work were to
stimulate teacher exchange of cases and to facilitate the formation of networked
innovation communities of teachers and schools sharing similar pedagogica goals
at the classroom level.

The Good Practices website was thus conceptualized and co-constructed with
the central involvement of the teachers, who both developed the cases and used
them to stimulate debate about good practices. The task of identifying, constructing,
and then uploading the case studies onto the website led, as hoped, to the formation
of several successful communities, such as networks relating to mobile learning and
| CT-supported English language learning. Unfortunately, the impact of this project
was limited by the understanding of the funders, who focused on quantitative
accountability, that is, the number of innovative cases the teachers seconded to the
project collated, rather than on the initially less tangible but more significant long-
term outcome of establishing a small number of cohesive innovation communities.
This system-level obstacle is one example of the kind of ecological challenges that
stakehol ders face when endeavoring to implement an ecological (gardening) model
of change.

The el_eadership Stories project, an initiative that built on an e-leadership course
in Hong Kong, used the SITES-M2 case studies database as an important resource
to stimulate discussion about 1CT-supported innovations and the importance of
vision building and multilevel leadership. The aim of this project was to build a
network of innovating schools by providing different groups of personnel in the
network with multilevel professiona development opportunities. These people
included principals, teachers, and technology coordinators, each of whom was
asked to address identified common learning needs. The level of success in regard
to these aims differed considerably among the ten or so schools that participated in
this project. In schools where the principals were committed to a clearly articulated
educational vision and saw ICT use and the support from this project as advanta-
geous leverages for achieving that vision, there was clear progress and achievement
within the 1-year project duration. The networking support that the project accorded
to parties within and outside of it also helped the schools work successfully toward
their goal. However, even with this support, goals were still unlikely to be achieved
unless the work (the reform process) was orchestrated and leveraged by the
principal.

The hope that the schools in this project would form a close collaborative
network beyond the 1-year mark did not materiaize. It seems that forming a net-
work of schools in the Hong Kong context is even more difficult than forming
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networks of teachers. One possible explanation is the long history of professional
teacher associationsin Hong Kong. These play important rolesin in-service profes-
sional development of teachers in specific subject areas, but they lack models of
how schools can network and collaborate to achieve specific educational goals.
In fact, because of the threat of inadequate enrolment posed by falling birthrates,
schools in Hong Kong tended to be in competitive rather than collaborative
relationships at the time of the e-Leadership Stories project.

Summary and Reflections

The studies reported in this book were inspired by two important ideas:

» Effective use of ICT to support pedagogical innovations plays a disruptive role
that brings transformative changes to teaching and learning in the classroom.

» Pedagogica innovations as emergent phenomena are both deeply influenced by
and influence the contextual environment in which they are situated.

The SITES-M2 case studies, collected by researchersin 28 education systems from
five continents with diverse social, economic, cultural, and political backgrounds,
followed the same set of selection criteria and a common methodology for data
collection and writing up the reports. These case reports provided a rich resource
well suited to our ecologically-inspired investigations.

The diversity and range of innovation profiles identified in the analyzed cases
and the relatively lower sustainability of the more innovative cases provide
empirical evidence for the appropriateness of adopting an ecological model when
studying pedagogical innovations. This is because pedagogical innovations are
organically connected to the contextual environments within which the innovations
emerge. We do not, however, support a staged model of change. Our findings
relating to the sustainability and transfer of innovations strongly favor an ecological
model that positions change as a continuing process instituted right at the very
beginning of an innovation.

Sustaining innovations requires changing the educational environment at the
school level and beyond. We consider, on the basis of our findings, that learning
within and across al levels of the school and the wider education system (i.e., orga
nizational learning) is the key mechanism for changing the educational ecology to
align with the needs of pedagogical innovations. Cases where architectures for learning
within and beyond the school context were established right at the initiation stage of
an innovation provided remarkable success stories in terms of sustainability and
transfer. These architectures for learning provided a mechanism through which both
theinnovations and their environments co-evolved interactively, removing the sustain-
ability hurdle evident in staged models of innovation and change.

Our model of presenting and using innovation-based case studies for profes-
sional development and change highlights the ecological nature of innovations.
Rather than advising educationa stakeholders to model practice on exemplars of
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innovation, we urge them to analyze and interpret each innovation in context — to
examine the interaction and interdependence of the characteristics of each with its
environmental conditions. For the educationalists participating in our trials of
ecologically-oriented professional development uses of the SITES-M2 case studies,
the cases not only stimulated discussion of these but also encouraged reflection on
their own experience and organizational context. This process|eft participantsfeeling
better equipped to identify a pathway of change and innovation that would build on
the existing strength and innovation history of their own work contexts.

An ecological model of leadership for sustainable change and innovation has to
engage multilevel leadership involvement at different levels of the education
system. We were fortunate to have the opportunity to stimulate and support technol -
ogy-enhanced educational innovations through three projects that employed, asthe
catalyst resource, case-based professional and e-leadership development activities.
One of these projects focused on building teacher networks around commonly
shared professional and innovation interests. The other two projects, one local and
the other international, sought to build multilevel networks of learning to foster
e-leadership at school and system levels. While the SITES-M2 case studies
database served as valuable resourcesin all three projects and had varying successes
in stimulating collaboration and innovation among the project participants, only
one (the international project) was successful in fostering the establishment of
sustained networks of learning and innovation.

When reflecting on our experience in these projects, we realized that although
building professional and e-leadership development networks as architectures for
learning is consistent with an ecological approach to innovation and change, the
different ecological conditions created by policy, cultural, and other contextual
conditions can support or impede these efforts. Positive experience of networking
and collaborating with other institutions and/or sectors of the education system
needs to be nurtured. And an organization’s or system'’s history of networking
needs to be take into account during work directed at developing policies or
strategies for any type of educational innovation, including those supported by
technology. We hope the theoretical framework and studies reported in this book
will contribute to continuing efforts worldwide to leverage the potential of ICT to
transform education to align with the needs of the twenty-first century. We also
hope our work will stimulate further studies that will enrich our understanding of
educational change and innovation.
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