











Chapter 7 — Encountering Turbulence: Postcards from Cycle 3

7.4.3

reassess the content of their luggage along the way, casting off inappropriate ‘ possessions
and replacing them with more appropriate artefacts, the journey will be enhanced. The
traveller also needs to know the broad direction in which they are heading and the reasons
why they are going in that direction. Without the motivation and conviction that the
journey is worthwhile they are unlikely to get far. The traveller also needs some means of
navigation: a map to guide their travels. Of course, they may start out with a large-scale
map to provide broad direction, but as they progress they will need to refine their map and
look more closely at the strategies required to facilitate their journey. It might be noted that
the most exciting travelling adventures may start from no real concept of destination
beyond adventure itself. What is important is that the traveller devel ops the conviction and
confidence that the journey is worthwhile and achievable. The same might be said of
computer learning, where the best learning adventures are seen as having no end or fina
point. Within this triadic framework is some consideration of the means of transport: the
way of progressing through the adventure. The implication here is that al steps along the
journey need planning, acting and evaluating, and if one form of transport is ineffective, or
one route inaccessible, then another should be chosen. Through reflection on our
experiences we learn which approaches are better than others in certain circumstances. So
too, in the computer domain, we need to develop understandings of which learning
strategies are best employed in each context. The metaphor might be continued, with each
element (as identified in Figure 6) being representative of a cultura encounter; an
experience gained along the way, which teaches us something about our journey. Finaly,
what we gain from our journey is a combination of the photos and the memories of our
experiences which combine, through reflection, to teach us something about our present
situation. These memories and reflections aso provide the impetus and excitement to
continue our travelling adventure in the future: to become lifelong, capable computer
learners.

Stepping Back and Moving On

This chapter has traced the intense and complex processes of planning, acting, observing
and reflecting that occurred throughout cycle 3. It has explored the various issues
surrounding reflection, motivation and goal-setting and their influence on learning
engagement. Cycle 3 exposed the unpredictable influences of a group reflection context
while also highlighting further the diversity of individuals experiences of computer
learning. In embracing and incorporating issues such as playfulness, readiness, appropriate
atribution, help-seeking and memory and retention, a clear direction emerged in the
metacognitive approach, supporting students to move from ‘ causes to solutions . Emerging
from this third cycle, then, was a visua representation of the metacognitive approach to
computer learning, supported by the very tangible ‘product’ of the Unit. At various points
throughout this chapter |1 have aluded to an underlying theoretical framework which had
begun to assist me to make further sense of the research and my teaching practice: the
theory of complexity. In the following chapter | explore this theory and demonstrate its
relevance to this research.
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Chapter 8 - Complexity as Window on the
Resear ch

What has not been depicted in the chronological presentation of the three cyclesis a more
profound devel opment that occurred for me personally as both researcher and teacher. Here
| refer to my ‘discovery’ of, and theoretical engagement with, the literature concerning
complexity. My initiad encountering of this literature occurred mid-way through 2001
(cycles 3a-b) and, from that point, the concept of complexity impacted significantly on my
thinking, reflection and analysis of the macro research, providing a unifying framework
that enhanced my understanding of the theoretical, methodological and professional
journey along which | had been travelling. As a new and emerging theory, complexity’s
application in learning and education warrants a thesis in its own right. This chapter will,
however, focus upon the impact of complexity on my teaching and research practice and
present an interpretation of the research through the window of complexity. The chapter
firgly discusses complexity and its application as perspective on epistemology, on
methodology and on education. It then explores my research through the window of
complexity, presenting a fresh perspective on competency, capability and metacognition
and are-examination of the Unit's design. Finaly, | offer a critique of my engagement with
complexity theory as theoretical underpinning.

Encountering and Exploring Complexity

The literature surrounding complexity is comparatively recent, owing much of its
development to a group of eminent cross-disciplinary researchers, severa of them Nobel
laureates, working at the Santa Fe Ingtitute in the USA. Complexity theory is essentially a
forma attempt to question how coherent and purposive wholes emerge from the
interactions of simple and sometimes non-purposive components (Lissack, 1999). At its
most humble, it attempts to explain the ‘ big consequences of little things'.

Complexity has been described variously as a dynamic non-linear paradigm (Brodnick &
Krafft, 1997), as a significant transformation in ontological and epistemological thought
(Dillon, 1999), as metaphor (Lissack, 2001; Rosenhead, 1998), as meta-narrative (Doll,
1997-8) and as meta-account (Medd, 2001). Various writers have aso explored the notion
of complexity as a magjor paradigm shift (Bossomaier & Green, 1998; Davies & Gribbin,
1991; Medd & Haynes, 1998; Stacey, Griffin & Shaw, 2000), athough this has been
guestioned by others (Gough, 1999; Underwood, 2000). As a relatively new perspective,
complexity has not yet formally defined its own theoretical boundaries (Doolittle, 2000)
and is ‘less an organized rigorous theory than a collection of ideas which have in common
the notion that within dynamic patterns there may be underlying simplicity’ (Lissack, 1999,
e.p.). Complexity might be described more accurately as a ‘meta-discipline in the same
sense that Checkland (1981) described systems theory. There are multiple perspectives on
complexity and, while sometimes referred to as ‘complexity theory’, it is arguably more
accurate to refer to complexity ‘theories (Fleener, in press-b; Gare, 2000; Stacey, Griffin
& Shaw, 2000).
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8.11

While this literature is quite recent, the ideas embodied by complexity have been the focus
of philosophers and scientists for some time, particularly those who have chalenged
Newtonian mechanistic thinking. Complexity has, however, only recently begun to
influence and challenge the orthodoxy in a broad range of disciplines from evolution,
immunology, architecture and economics to education and psychology. The literature
varies greatly in its focus, ranging from the highly technica (Kauffman, 1995; Mainzer,
1997), the heavily philosophical (Dillon, 1999; Medd & Haynes, 1998), the narrative and
accessible (Bossomaier & Green, 1998; Davies & Gribbin, 1991; Waldrop, 1992) and,
more recently, to the highly applied (here | refer specifically to complexity’s application in
the social sciences) (Brodnick & Krafft, 1997; Davis & Sumara, 1997a; Lissack, 1999;
McAndrew, 1997; Medd & Haynes, 1998; Rosenhead, 1998; Youngblood & Renesch,
1997; Zhang & Fowler, 1996). Explanations of the theory are thus aso highly varied,
particularly given the capacity of complexity to be applied in awide range of contexts and
at different levels of discourse. A brief but relatively comprehensive summary of
complexity is provided by the Cognition, Technology and Complex Systems Group:

Complex systems or complex adaptive systems involve phenomena which may be
characterized by the interactions of numerous individual agents or elements, that
self-organize at a higher systems level, and then in turn show emergent and adaptive
properties not exhibited by the individual agents. There are also ways that such
systems take in data from their environments, find regularities in the data, and
compress these perceived regularities into internal models that are used to describe
and predict its future. Complex systems exhibit evolutionary processes in that these
internal models are subjected to selection pressures in the context of specific
environmental conditions resulting in changes to the internal models over time...
Finally, the emergent characteristics of a particular complex system frequently form
theindividual agentsin a higher level complex system (Jacobson, 1997, e.p.).

Complexity is related to the more popularly known chaos theory, but is generaly
consdered to be more widely embracing and generalisable across different levels and
contexts. A further exploration of the commonalities and differences between complexity
and chaos theory is provided by Marion (1999).

Key Postulates of Complexity

In developing an understanding of complexity | engaged with a wide range of ‘primary’
sources (for example, Capra, 1982; Kauffman, 1995; Pagels, 1988; Progogine & Stengers,
1984) and ‘secondary’ sources (for example, Johnson, 1996; Waldrop, 1992). This section
presents a synthesis of this literature in order to identify and succinctly explain the key
postulates. These ideas cannot be considered as isolated from each other, but as collectively
representing the underpinnings of complexity thinking. |1 have refrained from an explicit
discussion of the relevance of these ideas to this research until later in this chapter.

Open, Non-linear Systems: Complexity is concerned with open, non-linear systems. An
open system is one that needs and recelves energy to maintain its order and where this
maintenance of order places the system in a state that is far from equilibrium. A non-linear
system is unpredictable in that, even if one was familiar with all the components of the
system, one would still not be able to determine exactly what would happen next. Such a
system is thus greater than the sum of its parts. Complexity acknowledges the inability to
totally understand the whole through an understanding of the parts but rather aims to
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understand the whole by understanding the interaction of its parts. These notions are well
explained by Davis and Sumara (19973, p.114)

...even the most profound knowledge of the subsystems that come together to form a
complex system will not help us to predict or to control the behaviors of such
systems. The most thorough understandings of hearts, livers, brain stems and skin
does not help us much in accounting for the emergence of such complex phenomena
as consciousness and identity. Although these ‘components’ all contribute to such
phenomena, their interrelation is too complex to understand through a process of
fragmented study. It is the relations among them, not the things themselves, that are
productive and, as such, of interest.

Inherent Unpredictability and Sensitivity to Initial Conditions. Complexity theory is
founded upon aternative conceptions of causality, acknowledging that uncertainty of

prediction is inevitable (Eve, Horsfall & Lee, 1997b) and that processes are critically

dependent on their initial conditions, conditions that may be unrecoverable or unknowable.
Thisisthe essential notion behind the well known *butterfly effect’, aterm arising from the
meteorological modelling of Lorenz (Waldrop, 1992). Sensitivity to initial conditions
means that the long term trajectory of a system is highly sensitive to its starting point and
that long term behaviour of a system is determined as much by small chance changes as by
determinigtic laws (Stacey, Griffin & Shaw, 2000). Complex systems are, thus, a-periodic,
never settling in a precise pattern because nothing repeats in a systematic way (McAndrew,
1997). This unpredictability does not, as Turner (1997) states, equate to unintelligibility or
inaccessibility to understanding, but it does predicate a different type of understanding.

Self-or ganisation: Sdf-organisation attempts to understand how a single species organises
into an ecosystem, a stock into an economy, a cell into an adult or a snowflake into an
avalanche (McAndrew, 1997). Complexity proposes that interacting agents transcend
themselves by acquiring collective properties they would not develop individualy, and that
they do so in the absence of any overall plan or blueprint (Stacey, Griffin & Shaw, 2000).
This concept of self-organisation is often illustrated with the example of a growing sand
pile, which sustains its shape in a dynamic, self-organising way despite avalanches; the
internal dynamics of the sand pile retaining its shape (Bossomaier & Green, 1998;
Kauffman, 1995). The term autopoiesisis used in complexity theory to refer to the patterns
of self-generating, self-amplifying and self-maintaining systems. An autopoietic system
consists of components whose behaviour or structure is formed by the system itself. Such
systems have no task, goal or purpose other than maintaining their own identity (Stacey,
2001).

System Stability and Bifurcation: Systems can be structuraly stable or unstable. A
structurally stable system is unaffected by minor changes while a structuraly unstable
system is one in which a minor change results in a mgor change in the whole system.
Bifurcation, or phase trangition, is the term used by complexity theorists to describe the
branching of phenomena seen during chaotic episodes (Price, 1997). Bifurcation usualy
results in new but more complex stabilities. There is unpredictability at each bifurcation
point since no subsequent state is deducible from the previous one (Stacey, Griffin &
Shaw, 2000). Mathematica models of complexity refer to the influence of the strange
attractor that both attracts and repels.
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8.1.2

The Emergent Nature of Change: From a complexity perspective, development and
change is viewed as a natura and evolutionary process which is neither imposed nor
random (Doll, 1997-8). Rather, it is the interaction among component parts and the ways
that the systems organise, which promote change. Emergent structures are not outcomes in
themselves but in turn influence future events, making possible the evolution of
qualitatively different kinds of systems (Mihata, 1997). Complexity views change as
adaptation stemming from the interaction, alignment and organisation of agents into higher
levels of complexity (Lee, 1997). Change thus involves the aggregate behaviour of
individual agents, as elaborated in the following point.

Primacy of Agent Interaction: In complexity theory, what constitutes a ‘part, or an
agent, depends on the level from which one views the ‘whole’. An agent could be a neuron,
aneurona group, an experience, or even a whole person (in a socia situation). What is of
importance regarding agents, is not the agents themselves; but, rather, the interaction of
these agents with each other. Complexity posits that agents function through the use of
internal models or schemas. These schemas are actively constructed, self-organised and
emergent and are the result of perceived regularities in experience. In other words, complex
system behaviour involves adaptation to the environment, based on experience (Doolittle,
2000). Complexity thus embraces postmodernist concepts of the inseparability of the
‘knower’ from the ‘known’, nations | return to later in this chapter. Change is ‘ adaptive’
and fed by changes in relationships between component agents, with interacting agents
always trying to turn whatever happens to their advantage. Over time, agent interactions
feedforward to produce the macroscopic configuration of components that is discernible at
any given point. Feedback describes the continua accretion of effects from previous
interactions.

To summarise, then, complexity emphasises the importance of acknowledging the whole
range of variables impacting on any context and the inability to control such variables
while maintaining contextual integrity. Complexity represents a recognition that the world
is irreducibly complex, not determinist and predictable, and that the task before us is no
longer to identify the simple elements of reality underlying complex appearances, but to
work out how to study complexity in its own right (Gare, 2000).

Complexity Theory in the Social Sciences

Increasing numbers of researchers are utilising complexity to enhance understanding of the
social world. The publication of Chaos, Complexity and Sociology: Myths Models and
Theories (Eve, Horsfdl & Lee, 1997a) is testament to complexity’s strengthening
theoretical rigour and applicability in socia disciplines, as are the increasing number of
journal articles drawing on this theoretical basis (see, for instance, Social Issues, vol.1, no.
2, Oct. 2001, http://www.whb.co.uk/socialissues/). According to Underwood (2000),
complexity provides three key implications for the social sciences. Firstly, it places an
increasing stress on self -organisation and a redistic awareness that sociological phenomena
often cannot be forecast. Secondly, the theory recognises that al living organisms are self-
steering within certain limits and that their behaviour therefore can be steered from the
outside only to a very moderate extent. Thirdly, complexity highlights the continuous
emergence of new levels of organised complexity within society. In short, ‘the complexity
paradigm requires a shift in thinking, athough it makes more explicit what many socia
scientists and practitioners have “known” as they recognized that human ingtitutions are not
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amenable to prediction and menipulation in simple linear terms’ (Brodnick & Krafft, 1997,
p.3). The application of complexity theory in the social sciences is not, however, without
its critics (for instance, Hunter & Benson, 1997; Medd & Haynes, 1998; Pigliucci, 2000).
Criticisms often relate to the use of complexity as a metaphor, an issue returned to in
section 8.2.1.

That there is a growing body of literature applying complexity to management and
educational contexts is not surprising given its focus on evolving and changing systems,
notions central to learning and teaching, as well as organisational change. It is this
literature which will be the focus of the remainder of this chapter. The following sections
outline how complexity influenced my thinking at a number of levels: epistemologically,
methodologically, theoretically, educationally and pragmatically. The discussion is
presented through a reflexive framework, an approach justified by complexity itsdf.
Whereas a mechanistic world-view denies the connection between the researched and the
researcher, complexity embraces such areflective approach (Capra, 1982).

Complexity as Per spective on Epistemol ogy

In cycle 2 | had engaged with the literature concerning mixed methods and mixed mode
research. Given this, | was struck by the potential of complexity to unite traditionally
disparate disciplines in the natural and socia sciences and to reintegrate modernist and
post-modernist approaches (Altrichter, 1991; Gold, 2000; Mainzer, 1997; Pagels, 1988).
Complexity challenges both positivist and postpositivist thinking, while drawing from both,
thus presenting an interesting challenge to the ‘paradigm wars (Tashakkori & Teddlie,
1998). Guba and Lincoln (1994, p.116) had noted that ‘a resolution of paradigmatic
differences can occur only when a new paradigm emerges that is more informed and
sophisticated than any existing one’. Complexity seems to offer such an approach.

The foundations of complexity are inevitably epistemological, as emphasised by recurrent
reference to the writing of Bateson (1991). Much of the literature is framed as an
examination of the history of science: a philosophical and epistemological journey through
Newtonian physics, Cartesian scientific thought and quantum physics (for instance, Capra,
1982; 1996). Fleener (in press-b) views complexity as the narrative of modern society
attempting to re-connect with a way of being that is more holistic, relationa and
meaningful. Complexity represents a shift from a mechanistic to a holistic conception of
reality (Capra, 1982): a change in the centrad metaphors of understanding from the
cogwheels and levers of the Newtonian clock to the metaphors suggested by chaos and
complexity (McAndrew, 1997). Complexity breaks away from reductionist paradigms and
focuses on the interaction of components. a shift towards holism (Davies & Gribbin, 1991).
Writers such as Marion (1999) and Stacey, Griffin and Shaw (2000), detail how teleology
lies at the heart of many complexity theorists' thinking, thus challenging the very notion of
causality and ‘purpose’. These authors argue that complexity (particularly as represented in
the work of Prigogine) is underpinned by transformative teleology, which differs from
formative teleology in that there is no sense of a pre-determined form: there is no knowable
or ‘ideal’ future.

Severa authors have addressed the relationship between complexity and postmodernism
(Dillon, 1999; Eve, 1997; Feener, in press-b; Lee, 1997; Price, 1997), indicating the
potential of complexity in supplementing, if not challenging, postmodern thought. While

170



Chapter 8 — Complexity as Window on the Research

821

there are many congruencies between the two approaches, Price (1997) argues that there
are foundational differences. While postmodernists avoid all-encompassing explanations,
complexity theorists maintain that there are universa principles that work in al dynamic
systems. Price aso argues that postmodernity and complexity conceptualise transition
differently. For Foucault, ruptures occur as historical a priori changes, giving rise to new
discursive formations, whereas complexity discusses change in terms of transitions and
bifurcations. Price also sees complexity as offering a more optimistic view of human
agency than is presented by postmodernism. Other writers (Doll, 1989b; Fleener, in press-
b) see complexity as a postmodern perspective while Lee (1997) argues that complexity is
‘nonmodern’ in that it is neither concerned with the individual, nor the societal, but is
concerned with interrel atedness and interdependence. For others (Rossman & Ralis, 1998),
an exploration of complexity as epistemologica perspective isin itself problematic, raising
issues of whether complexity is an objectivist redity or subjectivist social construct. While
such a debate is philosophicaly interesting, it is not necessary to pursue these distinctions
in the context of this research. As has been emphasised by several writers (such as Stacey,
Griffin & Shaw, 2000), complexity does not represent the ‘end’ to one type of thinking
(whether it be Cartesian scientific thought or postmodernism) and the beginning of another.
Rather complexity provides an alternate theoretical perspective which can provide new
ways of understanding, opening up new possibilities (Medd, 2001).

One further point might be made relating to issues of both epistemology and methodology:
the notion of complexity as metaphor.

Modelling or M etaphor ? Issues of Validity in ‘Knowing’

Two approaches have emerged in the study of complex systems. One approach, adopted
predominantly but not exclusively in the natura sciences, is that of mathematical and
computer-based modelling (see, for example, the notion of evolutionary computing
discussed by Bossomaier & Green, 1998; or the mathematical definitions explored by
Marion, 1992). While modelling is being adopted by some researchers in the socia
sciences (for example Stroup, 1997), the more commonly employed approach is to use
complexity as metaphor. Many writers have written in support of the validity of complexity
as metaphor (for example, Fleener, in press-a; in press-b; Gough, 1998; 1999; Reason &
Goodwin, 1999), athough this approach has been criticised by others (for instance,
Pigliucci, 2000). Stacey, Griffin and Shaw (2000) claim that modelling cannot take account
of emerging novety or human freedom and that it provides no assurance that real life will
take on the same evolutionary pattern as the model. From such a perspective, models can
only be used as anaogies, not direct applications. The work of complexity theorists
working with such models is valuable in that it lends support and understanding to the
nature of complexity itself, but it can never, as Stacey, Griffin and Shaw emphasise, help
us to understand a specific system in redlity. Stacey, Griffin and Shaw (2000) argue that
metaphor (or more accurately analogy) is a more valid approach to complexity than
modelling.

My research had aready led me to engage with the literature surrounding metaphor and its
relationship to the ‘nature of knowing' (Boyd, 1979; Ortony, 1979; Reddy, 1979; Schon,
1979). Congistent with my constructivist beliefs, | supported Lakoff and Johnson’'s (1980,
p.184) claim that our conceptua system is inherently metaphorical: ‘we understand the
world, think, and function in metaphorical terms, and... metaphors can not merely be
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8.3.1

understood but can be meaningful and true as well’. From such a perspective, truth is
adways relative to a conceptual system that is defined in large part by metaphor. Such a
view is inherent within complexity and is consistent with the underlying constructs
regarding agents' internal models and schemas being actively constructed and emergent. In
this sense, the literature of metaphor, constructivism and complexity rub shoulders, all
founded on the understanding that we understand the world through our interactions with it.

Educationa complexity theorists such as Gough (1998; 1999), Fleener (in press-a; in press-
b) and Reason and Goodwin (1999), argue that the value of complexity lies in its capacity
to encourage new forms of socia imagination, new ways of seeing and new language to
describe relationships and structures. The issue is whether we can use metaphor in a
creative and transformative way, to open up new redities. Gough (1999) continues by
pointing out the irony that, from a complexity perspective, we are liberated from the need
to find ‘answers' or ‘predictable solutions’ to our research questions, complexity allows us
to reach new understandings that are based more on the realisation of the importance of
accepting the unknowable. ‘The question, then, is not whether in applying complexity
theory to organizational and social life we are being metaphorical — it would seem that
metaphor is unavoidable’ (Reason & Goodwin, 1999, e.p.). The important point is that we
can ‘see through’ our metaphors and use these metaphors, rather than allowing them to use
us, as have the metaphors of Newtonian mechanistic thinking.

Complexity as Per spective on M ethodology

There are, as yet, no established methodological approaches or specific analytical strategies
to apply complexity thinking to the socia sciences. In addition to the use of metaphor and
mathematical modelling (discussed in the previous section) , a range of possible approaches
has been suggested, such as the use of grounded theory, constant comparison, rich
description and discourse anaysis (Bloom, 2001b). Various writers (Greene, 1994; Hase,
2000b; Lee, 1997) have emphasised the need for diverse tools and mixed methods in order
to reach more complete understandings. This section considers the methodological
implications of complexity. Complexity’s critique of reductionist methods is first presented
and it is then argued that action research represents a valid methodol ogical approach given
the understandings provided by complexity. Finaly, the value of reflective journals as a
data collection method within a complexity-based perspective is discussed.

Complexity as Critique of Reductionism

Methodological approaches in the complexity sciences are challenged by dternative
conceptions of causality and questioning of the very notion of empirical validation. Rather
than focusing on predction, complexity focuses on explanation (Kauffman, 1995).
Statistical analyses are seen by some as making inaccurate assumptions about the dynamics
of the systems being modelled and of avoiding the complexities of micro dynamics
(Stacey, Griffin & Shaw, 2000). Various complexity theorists have drawn on Gregory
Bateson’s remark that, in studying human behaviour, ‘the most elementary requirement of
dtatistics, uniformity of sample, is not met’ (cited, for instance, by Bloom, 1998).
Complexity theory emphasises the importance of acknowledging the whole range of
variables impacting on any context and the inability to control such variables while
maintaining contextual integrity; in complexity terms, the inability to totally understand the
whole through an understanding of the parts. Although it is beyond the scope of this thesis
to explore these issues in depth, they are relevant to my reflexive methodological critique.
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It will be remembered that, in cycle 2, | employed a psychometric survey instrument (the
sdf-assessment survey) to gather quantitative data. At the time of analysing this data, | was
unaware of the complexity literature. However, in reflecting on my critical analysis of this
methodological decision, | had acknowledged an inability to forego my constructivist
position when approaching the data (see section 5.2) and my concerns about causality and
unpredictability of meaning inherent in the data These underlying epistemological
foundations are those embraced by complexity.

The quantitative data, which | collected and analysed in cycle 2 can only be viewed as a
‘sngpshot’ in time and embedded within it were complex layers of meaning. Higher
frequency of use did not necessarily indicate higher self-efficacy, increased support did not
necessarily lead to more confident computer use (and could, in some circumstances,
undermine it) and encouragement and use by others could be interpreted as
counterproductive ‘pressure’ . The individual histories of students were too various for their
combinations and permutations to be adequately represented by statistical approaches. The
reflective data provided by students served to highlight the various initia conditions
(histories) of the students and emphasised that the *butterfly effect’ (sengitivity to initia
conditions) can easily invalidate results (Stroup, 1997). The survey data was thus valid only
in deriving a picture of individual students perceptions at a point in time and could not
necessarily be interpreted beyond that.

Action Research as‘Real Life Modélling

Engagement with the complexity literature led me to reflect on the synergies between it and
action research. | initialy located only a couple of authors drawing connections between
the two (Altrichter, 1991; Green, 1999), later becoming aware of the work of Reason and
Goodwin (2001), Flood (2001) and Davis and Sumara. (1997a; 1996; 2000; 1997b; Sumara
& Davis, 1997a; 1997b). Even before engaging with these latter writers, | noted
epistemological, theoretical and methodological connections between action research and
complexity, not the least being the mutual foundation in systems theories and an emphasis
on participation. What follows is a exploration of the synergies between complexity and
action research, drawing on ideas presented in an earlier paper (Phelps & Hase, 2002). |
argue in this paper that complexity can provide a vauable theoretica underpinning for
action research, and aso that action research provides a valid methodological approach to
the study of complexity. | do not claim that al action research is founded on complexity,
nor that all complexity-based research would benefit from action research approaches; but,
rather, that the two provide compatible opportunities for theoretical and methodological
cross-fertilisation.

The commonalities between action research and complexity are not surprising, given their
shared foundation in systems theory. The connection between action research and systems
theory is well documented and discussed (for instance, Davies, 2001; Dick & Swepson,
1994; Flood, 2001; Kemmis & McTaggart, 2000; Medd & Haynes, 1998; Zuber-Skerritt,
2001) and requires little elaboration. The connection between complexity and systems
thinking seems to depend on locdisation and interpretations of both systems theory and
complexity. Writers such as Fleener (in press-b), Marion (1999) and Food (2001)
emphasise a close connection. However, Stacy, Griffin and Shaw (2000) argue that
complexity shifts away from thinking of organisations as systems and advocates thinking
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of organisations as complex responsive processes. These writers aso note that complexity
and systems thinking differ in their notions of causality. The concept of homeostasis
underlying systems theory leads to afocus on such things as clarity of roles, task definition
and on managers identifying ‘leverage points' to evoke change and stay in control. Even
the most recent developments in systems thinking, they state, focus on ‘improving’ the
system so that it moves toward an optimal state. Complexity thinking, Stacy, Griffin and
Shaw claim, rejects ideas that there is an optimum or fina ‘state€’. It is this approach to
causality that forms a notable distinction between different ‘ schools of thought’ in action
research. ‘Improvement’ and ‘emancipation’ are foundational to critical action research
(Grundy, 1982; Kemmis, 2001; Zuber-Skerritt, 1996), implying movement toward an
‘optimum state’. Y et not all action research necessarily entails such an objective. All action
research is concerned with change, but the notion of change toward ‘what’ differs between
research undertakings, and the ideological position of the research. Hence the teleological
foundations of action research can be seen as variant. Subsequent sections return to these
considerations; however, having noted this potentia tension, this section will go on to
illustrate the commonalities.

When Lissack (1999) spoke of the application of complexity in organisationa contexts, he
stated that ‘organization science for fifty years has focused on controlling uncertainty.
Complexity science for the past ten years has focused on how to understand it so as to
better “go with the flow” and perhaps to channel that flow’ (p.8). Action research, as an
approach to inquiry and understanding, does exactly that. Like complexity, action research
embraces change and facilitates an examination of the emergent nature of change. Action
researchers acknowledge that there are things outside the practitioner’s control which
inhibit their practice (Grundy, 1995) and thus they embrace and work with the open, non-
linear and unpredictable nature of sociad systems. Cook (1998), for instance, recently wrote
of the ‘importance of mess in action research’ and her dilemma of ‘trying to describe
practice without fixing it and making it static’. The focus on participation, which is central
to the writing of complexity theorists such as Stacy, Griffin and Shaw (2000), is aso
central to action research. ‘ Action researchers accept that transformations to socia reality
cannot be achieved without engaging the understandings of the socia actors involved
(Car & Kemmis, 1990, p.181). A powerful metaphor is utilised by Reason and Goodwin
(1999), who describe inquiry groups as exhibiting the qualities of an ‘excitable mediun’,
finding new patterns emerging from their own dynamics. Action research embraces, and in
fact promotes, emergent learning. Many action researchers adopt grounded theory (Glaser
& Strauss, 1967), alowing theory to emerge from the action and interaction itself. Action
research also meets Gold's (2000) calls for naturalistic inquiry approaches in complexity
research.

The notion of deliberately introducing noise into a system to see what happens (Lissack,
1999) is consistent with the action/observation/reflection phases of action research. The
‘action’ which is inherent in action research actively prompts a state of non-equilibrium.
Participants are encouraged to challenge their assumptions (schemas) and to explore and
chdlenge these schemas with other participants (agent interaction). This process, in itself,
is introducing ‘noise’ and actively promoting disequilibrium. Wadsworth (1998), in
exploring the nature of participatory action research, uses the slogan ‘the future is made,
not predicted’ and notes that action researchers see this unpredictability as a goa and ‘the
stuff of which “real life” is made or enacted’ (p.7). From such a perspective, action
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research is concerned with possibility theory rather than predictive theory (Wadsworth,
1998). These words are reflective of complexity’s perspectives on causality.

Action research explicitly embraces participation and the democratisation of knowledge
production and use (Grundy, 1995; Onn, 1998). These ideas are aso emphasised by
complexity thinkers such as Stacey (2000). Action research is congruent with complexity’s
notion that systems behaviour involves the aggregate behaviour of agents and that internal
schemes are actively constructed through interaction of agents. Action research views
humans as wil lful and capable of both thwarting research predictions and implementing
theories they want to see manifested. Conventional science sees this as undesirable
‘contamination” and ‘bias, whereas action research sees this as a desired outcome
(Wadsworth, 1998). Action research provides a vehicle for researcher and co-researchers
(the participants in the research) to seek and to share meanings constructed from shared
experience. This represents an acknowledgment that both agent interaction and the schemas
of these agents are critical in processes of change. To quote Reason and Goodwin (1999,
e.p.), ‘complexity theory suggests to us that these rich interconnections are not simply a
way of logically saturating our data in order to confirm that data represent the phenomena
being studied... they are the very ground from which new order may emerge'.

While many research approaches have traditionally discounted outlying or disconfirming
data, action research has tended to embrace and focus upon it. Greenwood and Levin
(2000) note that, in action research, any case that runs counter to a generalisation
invalidates it and requires the reformulation of the generdisation. Similarly, Dick (2000)
advocates an approach where, if sources agree, then the researcher searches for exceptions
in the next cycle; if they disagree then the researcher searches for explanations. The active
acknowledgment and study of dissonant views which action research promotes can assist
us to understand bifurcation points. It is the dissonance within systems, and the potential
consequence of this dissonance, which holds the clues to understanding change processes.
‘Innovation emerges in the amplification of the diversity between participants in the
interactive communication, even when that diversity is quite small’ (Fonseca, 2002, p.79).
In this sense, complexity reinforced and supported my initia interest in divergent and
outlying data, acknowledging the value of variation and how such variation can lead to
more complex understandings, as well as being the impetus for change.

Several authors have drawn the connection between reflexivity and complexity theory
(Gough, 1999; Stacey, Griffin & Shaw, 2000). Stacy, Griffin and Shaw, for instance,
emphasise the centrality, in complexity, of the self-referential and reflexive nature of
humans and the participative nature of human processes. Such a perspective brings
complexity and action research into close synergy. Feedback and feedforward can be
perceived as manifesting in action research through the notion of reflexivity (Shacklock &
Smyth, 1998; Tripp, 1998). Feedback provides further justification for the importance of
history and tradition as important determinants of socia processes (Turner, 1997), notions
that have been embraced by action researchers. In a similar way, there are commonalities
between models emerging from complexity (for instance, Bloom, 2001a) and the Lewinian
cycle common to al action research. Reason and Goodwin (1999) draw connections
between Lewin's cyclica model of plan, act and evaluate, Glaser and Strauss' articulation
of grounded theory as a constant comparative method and Lincoln and Guba's cycle of
purposive sampling, inductive data analysis, grounded theory and emergent design. They
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suggest that such iterative processes are congruent with complexity, moving away from
establishing linear causal propostions toward explorations of emergence. Reason and
Goodwin also argue that the very tendency of action research to alow a precise focus of
inquiry to emerge from the process of iterative inquiry itself isin kegping with complexity:
‘It is not possible to set up a co-operative inquiry group with a specified god; it is only
possibleto facilitate its emergence’ (Reason & Goodwin, 1999, e.p.).

Action research is consistent with the notion of adaptation to environment, rejecting ideas
that one solution can fit multiple situations (Brooks & Watkins, 1994). Generaisability is
understood in a non-conventional way in action research, resting in the hands of those who
participate or read about the study, rather than in the study itself (Watkins & Brooks,
1994). This represents an explicit recognition of unpredictability, senstivity to loca
conditions and the central role of agent interaction. Taking into account Stacy, Griffin and
Shaw’s (2000) discussion of the issues surrounding modelling (as outlined in section
7.2.1), action research can be perceived of as ‘real life modelling’. As Flood (2001, p.142)
has noted, ‘it is through systemic thinking that we know of the unknowable. It is with
action research that we learn and may act meaningfully within the unknowable'.

The ideas presented in this section, in particular the synergies between action research and
complexity, arose as | related the more general literature of complexity to the context of my
research and to my understanding of action research itself. It is important to acknowledge,
however, the work of Sumara and Davis (1997b), discovered later, but whose ideas would
appear to echo my own. These authors perceive action research as an instance of
‘complexifying’ the relationship between researchers and research situations. Action
research activities, they argue, generate individua and collective identities and thus
become instances of ‘culture making’. Later in this chapter | return to these ideas, arguing
that this research has represented a ‘rea life model’ that makes cultures of capability

possible.

Reflective Jour nals as M ethodological Approach to Complexity

If we are to view action research as ‘real life modelling’, then reflective journals might be
considered as recording and representing the model. A few comments might be made in
relation to the value of reflective journas from a complexity perspective. Firstly, journas
dlow for documentation of ‘emergence’ and ‘bifurcation’ in action, recording agent
interactions and the meanings which individuals personaly construct from these
interactions. Secondly, journals embrace participants involvement in their own
interpretation of the ‘data’ but, beyond that, also provide a vehicle and outlet for the
organisation and reorganisation of subjective experience, consistent with complex
perspectives on learning (see section 8.4.1). Thirdly, journals build up a holistic picture of
the interplay of individuals history with their current and emerging ‘state’ and thus
provide scope for highlighting sensitivity to initial conditions. Fourthly, the open nature of
journas reduces ‘control’ over either action or reflection. The process does not restrict
what experiences or contributing factors individuals might draw from, and writing is
alowed to ‘emerge’ from their actions. As noted by Boud, Keogh and Walker (1985b),
reflection is an active process of exploration and discovery which often leads to very
unexpected outcomes. In this sense, reflective journalling would seem consistent with
Stacey’ s (2000, p.207) comment that ‘the nature of thought is movement’. Fifthly, research
approaches that employ journals can embrace techniques of promoting systems instability.
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For instance, reflective prompts can serve as ‘noise’, introducing new concepts to ‘ see what
happens . Such reflective prompts can be designed to challenge participants schemas, thus
prompting disequilibrium. Journals are, thus, not just about gathering data but of actively
prompting change, notions highly congruent with complexity approaches to research.
Findly, journas embrace notions of non-linearity. Journals need not represent a logical,

sequential argument but can emerge from experience and complex thought processes.

Personal narrative, of the type outlined in chapter 1, is a means of presenting one’s own
adaptation to environment, one’s own internal modes and schemas and the emergent nature
of action and knowledge.

These ideas, while original and emerging from my experience in this research, are
pardleled in the research of Bloom (2001a, p.11), who notes that student cognition
‘manifests as circular feedback loops and as spiral patterns that carry ideas and concepts
forward. The result is a nonlinear, self-maintaining argument that generates increasingly
complex conceptuaisations. Bloom takes this discussion one step further, noting the
important role of reflection in promoting connections that aid in the construction of more
complex and meaningful understandings. Complexity thus brings to education an emphasis
on the cyclical, non-linear nature of learning, notions again consistent with action learning.
| return to these issuesin relation to my own research in subsequent sections.

Reflecting on my Methodological Decisions

So far | have argued that complexity embraces mixed methods, that it is resistant to
reductionism, that there are compatibilities between action research and complexity
thinking, and, finally, that reflective journals represent a congruent methodological
approach to complexity-based research. In this way, it might be said that complexity seems
to ‘fit neatly’ with the methodological positions and strategies which | adopted within my
research. Such convergence might not be considered surprising given the shared
epistemologica basis of congructivism. In this respect my ‘encountering’ of complexity
theory late in my research cannot be considered detrimental, as the methods employed
throughout the research are consistent with complexity thinking. Likewise, many of the
‘findings from my research serve to support complexity post hoc; as previously implied,
my research represented ‘real life' complexity modelling ‘in action’.

Complexity as Per spective on Education

A growing body of literature applies complexity thinking to educational contexts. The
Chaos and Complexity Theory Specid Interest Group of the American Educational
Research Association (AERA), is indicative of this growing interest, as are the writings of
arange of individuas (for instance Bloom, 2000; 2001a; 2001b; Cronbach, 1988; Davis &
Sumara, 1997a; 1997-8; Doll, 1986; 1989a; 1989b; 2002; 1998; Fleener, in press-a; in
press-b; Fullen, 2001; Green & Bigum, 1993; Hunter & Benson, 1997; lannone, 1995;
Jorg, 2000; MacPherson, 1995; 1997; Marion, 1992; McAndrew, 1997; Mintz & Yun,
1999; Sawada & Caley, 1985; Zhang & Fowler, 1996). In the following sub-sections |
explore the application of complexity to education. | first consider the perspectives which
complexity provides on learning, focusing specificaly on educationa rather than biological
perspectives, and exploring in some detail the notion of complex constructivism. | then
explore the impact which complexity might have on perspectives of teaching, making
mention of the enactivis theory of learning (Sumara & Davis, 1997a). Both these
discussions are necessarily brief and serve specificaly to justify the value of applying

177



Chapter 8 — Complexity as Window on the Research

8.4.1

84.11

complexity to the study of educational issues. Section 8.5 will elaborate on these idess,
focusing on my own research and teaching practice.

Complexity as Per spective on Learning

As dready highlighted, complexity is a multi-disciplinary theory and the literature on
complexity and learning varies greatly. One body of writing examines learning from the
perspective of neural processes, brain functioning and the nature of consciousness (for
instance, Bossomaier & Green, 1998). Such biological perspectives on learning are not the
focus of my discussion but, rather, the literature stemming from educational theory.

Dall (1986; 1989a; 1998) has focused attention on the connection between complexity and
the work of Piaget, specifically Piaget’s notions of assimilation and accommodation, and
equilibrium-disequalibrium-reequalibrium. Doll claims that Piaget and Dewey’s work has
been misinterpreted by Newtonian educationalists, claiming rather that these theorists were
early educational complexity theorists. Complexity provides a perspective on learning
based on non-linearity of thought and on variation as a source and outcome of thinking
(Bloom, 1998; 2000). Such a view leads to more cohesive and €l aborate understandings, an
emphasis on meaning rather than decontextalised content, an emphasis on crestivity, a
sense of connection to learners’ worlds and the development of a sense of ownership over
what islearned (Bloom, 2000). Doolittle (2000) sees complexity as an opportunity to adopt
a new model or metaphor for learning; learning as self-organised adaptation. Complexity
views student thinking and learning as an emergent process where ideas and concepts arise
from specific contexts. The emergence of such ideas are inherently non-linear and
unpredictable: ‘ Although we may be able to predict that certain types of events or ideas
may arise, we cannot predict the specific content or outcome’ (Bloom, 20014, p.23).

From the perspective of complexity, participating agents play an active role in co-
constructing knowledge through interaction over time (Jorg, 2000). Bloom (2001a) notes
the important role of interaction with others and with one’s environment, highlighting the
influence of variance, encountered through this interaction, as both source and product of
cognition. According to Kauffman's (1995) model, agents follow different rules of
interaction and hence conflicting constraints emerge. There is also random mutation of the
rules governing interaction, leading to further diversity amongst interacting agents. Such
diversity imparts the capacity to move spontaneoudly to nove attractors. Random mutation
plays a minor part, the mgjor part lying in the interactions between entities. As Stacey,
Griffin and Shaw (2000, p.x) emphasise, learning is a process of ‘co-evolution of jointly
constructed reality’. Double loop learning which is foundationa to action research, aso
finds a firm foundation in complex perspectives on learning (Stacey, 2001). Furthermore, if
we go back to the definitions of experiential learning provided in section 4.6.1,
complexity’s perspective is not greatly different to that proposed by Kolb.

Complex Constructivism

Congtructivism’s perspective that knowledge is a function of both the interaction of
individuals and the individua’s prior knowledge, paralels complexity’s notions of the
active congtruction of internal models and schemas by agents through experienced-based
adaptation to their environment. Davis and Sumara's (1997a) discussion of complexity
closely aligns to socia constructivism (Kanuka & Anderson, 1999) and radical
congtructivism (Glasersfeld, 1996; Glasersfeld, 2000). Such positions hold that knowledge

178



Chapter 8 — Complexity as Window on the Research

84.1.2

under all circumstances is constructed by individuas as an adaptation to their subjective
experience. Davis and Sumara (19973, p.109) take this one step further: ‘As the learner
learns, the context changes, simply because one of its components changes. Conversely, as
the context changes, so does the identity of the learner’. Stacy (2001) argues that
complexity moves away from socia constructivist thinking which, he says, continues to
argue on the basis of separate levels for the individual and the social, according primacy to
the social and so largely losing focus on individual agency. Stacy’s exploration does not
accord priority or primacy to either individual minds and actions or to socia structure, but
rather sees the two as mutualy congtituted. Such a constructivist position aigns with a
theory of evolution as ‘natural drift’ where ideas and beliefs (like traits and species) emerge
because they are personaly viable in a given context, not because they areideal (Sumara&
Davis, 1997a). From this perspective the ‘creation of meaningful understandings of ever
increasing complexity becomes a socialy situated autopoetic (self-generating, self-making,
sdf-sustaining) process (Bloom, 2000, p.5).

Doolittle (2000) proposes a ‘school’ of constructivist thought, which he refers to as
‘complex constructivism’ : the perspective that learning involves adaptation, self-
organisation, interaction, and history. Such a view embraces the non-linear nature of
learning. Learning is seen as the ‘active construction and adaptation of one's internal
models of redity based on the interaction between oneself and one's environment
(including other persons), such that the functioning of one's internal models exceeds the
sum of the models components' (Dooalittle, 2000, p.7). Constructivist perspectives are also
embraced by Bloom (2000) in his exploration of ‘patterns that connect’. Meaning, Bloom
states, is not self-existing in the world but is created through our patterns of connection
with our world. Stacey, Griffin and Shaw (2000) take these concepts further, exploring
connections between complexity and the work of socia psychologists such as Mead,
Vygotsky and Bhaktin. From this exploration, Stacey, Griffin and Shaw emphasise that
‘mind’ and ‘self’ emerge in social relationships, from interaction between people and their
ongoing choices and actions in relating to each other; and they arise in patterns that display
both continuity and potentia transformation. Such perspectives are consistent with
constructivism, but add the dimension of transformative teleology, which can be argued as
being absent from other constructivist perspectives.

The Enactivist Theory of Cognition

Davis and Sumara (1997a; 1996; 2000; 1997b) apply complexity thinking in their proposal
of an ‘enactivist’ model of cognition and make recommendations from this for teacher
education. Enactivism is defined as a form of collective cognition (Sumara & Davis,
1997a). As such, this approach challenges understandings of individuals as the locus of
cognitive development. Rather, cognition is understood ‘as a process of organizing and
reorganizing one's own subjective world of experience, involving the simultaneous
revision, reorganization and reinterpretation of past, present and projected actions and
conceptions (1997a, p.107). This model aso challenges cognitivist tenets that superior
ideas supersede inferior ones and that we are on alinear path of progression toward better
and more accurate understandings of the universe, either individually or collectively. These
idess are best presented through a direct quotation from these theorists:

...the tendency to regard learners as situated within particular contexts is rendered
problematic. Rather, the cognising agent is recast as part of their context. As the
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learner learns the context changes, simply because one of its components changes.
Conversely, asthe context changes, so does the very identity of the learner... how we
define ourselves and how we act is inevitably affected. And so, learning (and
similarly teaching) cannot be understood monologically: there is no direct causal,
linear, fixable relationship among the various components of any community of
practice. Rather, al the contributing factors in any teaching/learning situation are
intricately, ecologically and complexly related. Both the cognising agent and
everything that it is connected to are in constant flux, each adapting to the other in
the same way that the environment evolves simultaneously with the species that
inhabit it (Sumara & Davis, 1997a, p.414).

The enactivist theory of cognition thus understands learning in terms of evolving
complexity. Actions are not simply nanifestations of (internal) understandings; they are
themselves understandings. Cognition does not occur in minds or brains but in the
possibilities for shared action. Teaching, from such a perspective, is understood to occur in
the ‘relations between the individua and the collective, between accepted truth and
emerging sense, and between actualities and possibilities (Sumara & Davis, 1997a, p.417).
These notions are explored in the following section, but what might be emphasised again is
the congruence of these ideas with methodol ogies such as action research.

Complexity as Per spective on Teaching

Sawada and Caley (1985), somewhat humoroudly, illustrate how current conceptions of
education and curriculum derive from the metaphor of school as a more or less well oiled
machine that processes children. The education system, these authors state, comes
complete with projection goals (desired end states), objectives, raw materias (children), a
13 stage assembly line, directions and managers for each stage, plant supervisors
(principals), quality control mechanisms and so on. These authors emphasise that such a
metaphor arises from a conception of schooling at equilibrium and imbues aparticular
notion of causality: that schooling, and more precisely teaching, ‘causes or ‘produces
learning. ‘Anyone who has done any teaching knows that no formula, no rule, no theory
ever works perfectly with every group of students (lannone, 1995, ep.). As lannone
continues, the scientific, determinist paradigm seems to be creating passive, unresponsive,
non-thinking, dependent students and de-professionalised teachers. Current educationa
practices see teaching as a simplistic cause-effect system, yet nothing could be further from
the truth. Both students and teachers bring to the learning environment a wide mix of
variables, and the unpredictability of these variables is the rule rather than the exception.
Foundational to complex thinking about education is the notion that teaching does not
necessarily cause learning and learning cannot be pre-determined or ‘caused’ (in linear
terms) by teaching:

...al of our understandings are situated in and co-emerge with complex webs of
experience, and so we can never discern the direct cuses of any particular action.
Trying to establish a causal relationship between one event and another, or between
a teaching action and a learning outcome confuses essential participation with
monologic authority (Sumara & Davis, 1997a, p.412).

From this perspective, learning is occasioned, not caused. While we can present occasions
that are rich with learning possibilities and in which we might participate with our students
in the unfolding of understandings, we can not prescribe what will be learnt. * Teaching and
learning must be understood as simultaneously shaped and being shaped by the
circumstances in which they occur’ (Davis & Sumara, 1997a p.116). Complexity’s
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perspective on teaching and education thus represents an acceptance of uncertainty as part
of the nature of education. Such perspectives on teaching seem to echo my own
approaches, in particular the metacognitive model which did not attempt to ‘force’ change
in student behaviour, but rather to provide rich stimulus for their own learning to evolve. |
return to this discussion in section 85 Before doing so, | focus specificaly on
complexity’s perspective on curriculum and on teacher-student interaction.

Curriculum, Causality and Control

A number of writers have drawn on complexity to reach new understandings of curriculum
(Davis & Sumara, 1997a; 1989, Doll, 1989b; 2002; 1998; Fleener, in press-a; Gough,
1999; lannone, 1995), emphasising in particular the implications of aternate
understandings of causality and control and a more holistic perspective on the nature of
education.

Complexity-based educationdists (for example, Doll, 1989a; 1989b; 1998; lannone, 1995;
Sawada & Caley, 1985) see the contemporary focus on objectives and learning outcomes as
representative of an obsession with domination, control and reductionism. This parallels
discussion within the organisational complexity literature which challenges the assumption
that managers can choose strategic directions in organisations: ‘if managers are choosing
what “emerges’ then it is not emerging’ (Stacey, Griffin & Shaw, 2000, p.145). Rather,
what emerges in organisations, and similarly in teaching contexts, arises from the
conflicting constraints of agents, not the smple choice of any one individua. When
teachers and educationa systems attempt to pre-define and pre-structure curriculum they
are working against the very notions of emergence. Rather, Doll (1989a) notes that we
should structure and study curriculum in such a manner that internal, autocatalytic
transformations are encouraged to occur. Pre-set outcomes must be ‘set aside in favor of
more holistic, all-at-once co-emergent curriculathat are as much defined by circumstances,
serendipity, and happenstance as they are by predetermined learning objectives (Davis &
Sumara, 1997a). Teachers need to accept students ability to organise, construct and
structure learning, combining supportive and chalenging behaviour; equilibrium with
disequilibrium. ‘Curriculum becomes a process of development rather than a body of
knowledge to be covered or learned, ends become beacons guiding this process, and the
course itsdlf transforms the indeterminate into the determinate’ (Doll, 19893, p.250). Dall
also adds that lessons should not focus on closure but rather on providing just enough
disequilibrium to combine closure with openness. These arguments are returned to in the
following section, specificaly in relation to my own research.

Teaching as I nteraction

As highlighted in previous sections, complexity emphasises the primacy of agent
interaction. In educational systems, communication between individuals becomes the
primary mode of sdf-reproducing and self-maintaining patterns and shared systems of
beliefs, explanations and values. Communication becomes a movement from and toward an
as yet unrecognised position that comes to be recognised (known) in the act of
communication itself. Hence, all communication carries the possibility of change (Stacey,
Griffin & Shaw, 2000). lannone (1995) has highlighted that this might be as simple as a
student asking a question which sends the teacher and the lesson in an entirely new
direction. The importance of interaction has been afocus of research conducted by Bloom
(nd., p.12): ‘Where students (with or without teacher participation) are engaged in an
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intense and impassioned argument... the resulting understandings constructed by the
participants tend to be much more complex’. Differences between interacting individuals
are themselves sources of spontaneous, potentially creative, change and are needed for
evolution to occur. As Stacy Griffin and Shaw note, our education systems tend to
downplay these differences, thus hampering possibilities for change. Diversity isseen asa
key issue in maintaining flexibility. Once diversity reaches a certain level, complexity
proliferates, asif in an autocatalytic reaction (Kauffman, 1992, cited in McAndrew, 1997).

My Resear ch through the Lens of Complexity

The following sections of this chapter focus on how complexity thinking consolidated and
reinforced my developing understandings of my own research undertaking. | open with a
re-examination of the computer education context, arguing that computer learning and
teaching is an open, non-linear system and that within such a context there can be no notion
of ‘computer literacy’ as an end state. | then examine computer learning as self-organised
adaptation and provide a fresh perspective on competency and capability. This section then
explores notions of agent interaction in the context of the Unit, returning to the earlier
mentioned concept of ‘learning organisations. Following this, | re-evaluate and critique
the Unit's design through the lens of complexity, focusing specifically on the congruence
of the metacognitive model with complexity’s perspective on education.

The Computer Learning Context as Open, Non-linear System

One of the scenarios which Marion (1999) draws upon, in discussing organisational change
from a complexity perspective isthe ‘rollout’ of computers into schools and the subsequent
lack of change which has occurred in teaching pedagogy and practice. Simply pushing
computers into classrooms, Marion emphasises, does not evoke change: ‘Change,
particularly technological change... implicates complex interdependencies and multiple
actors, yet change agents often approach change as if it were a smple linear process

(p.214). Simple acts are not sufficient to create deep-level change. Rather, change
represents a complex and dynamic interaction between multiple agents, the environment
and history. The learning and teaching context depicted throughout this research is a rich
illustration of this dynamic.

As highlighted in the introduction to this thess, technology is evolving rapidly and is
arguably fitting with complexity’s concept of emergence. Change in computer contexts is
evolutionary. Technological development does not occur without end-users, and end-users
are reliant on technological development. Technology well represents notions of
transformative teleology (Stacey, Griffin & Shaw, 2000) in that there would seem to be no
discernible end-state or purpose to change beyond the notion of change itself. Change does
not necessarily represent ‘improvement’, and there is no ‘idea’ or even ‘preferred’ state
toward which movement is occurring. Computer learning and teaching is an open, non-
linear system. Section 1.2.1 explored the notion of computer literacy. Expectations of
computer literacy are changed by interactions of agents with their environment and the
subsequent dterations of environment by those interactions. The indeterminability and
unpredictability of technological development means that it is not possible to develop or
sustain a valid definition of what ‘passes’ as computer literate, even within a defined
professiona field such as teacher education. If one were able to take into account al the
contributing components of the computer context (such as hardware and software,
pedagogical needs, skill requirements and so on) we would still not be able to develop a
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workable definition of computer literacy. Even if we were to add here factors such as
confidence, self efficacy, appropriate attribution and relevant learning style, one could still
not identify an end state that we could confidently call *computer literate’. Knowing the
present does not allow one to predict the future. For individuals to function successfully in
such a constantly changing environment, they need to be able to cope with change and be
open to evolutionary development. Such characteristics represent the benefits of capability.

Such an argument des not really extend earlier expressed conceptions of the computer
learning environment, but re-frames the arguments within the metaphorical language of
complexity. The underlying rationale for this research, as presented in chapters 1 and 2
thus might ke seen as embodying an intrinsic recognition of complexity’s constructs even
before | was aware of the literature itself. This can be interpreted as providing further
justification for the relevance of complexity to this research. Having established this
foundational relevance, other aspects of complexity can be demonstrated to be equally
valid in enhancing our understandings of learning and teaching.

As dready noted, complexity provides a perspective on learning as sdf-organised
adaptation; and evolutionary metaphors prove particularly valuable in interpreting the
computer learning context. Complexity’s perspective of adaptation is drawn from the
Lamarckian view of evolution, founded an the concept of stochastic processes, whereby
random variation gives rise to the possibility for innovation, creativity and ultimately
survival. Complexity theorists argue that the ‘best’ place to be in order to respond
appropriately to congtant change is ‘at the edge of chaos. The metaphors of complexity
move from competition and survival to creative emergence and expression of appropriate
novelty. ‘ The point is not so much whether an individual acclimatizes or acculturates at the
level of mere survival, but whether an individual can successfully participate in societies
undergoing increasingly rapid changes (Bloom, 1998, p.6). From this perspective, learning
strategies and behaviour that function close to the transition to chaos are seen as the ‘ best’
place to be in an uncertain and unpredictable world. Ordered behaviour (and here we might
think of competencies) often need to be dissolved and replaced by more adaptive behaviour
as circumstances change. Ideas and learning strategies emerge because they are personally
viable in a given context, not because they are ideal. Such an adaptational view on learning
speaks strongly of the competency/capability debate, which has been critiqued throughout
this thesis. In the following section, | will argue that the ‘edge of chaos' is where capable
computer users function.

Fresh Per spectives on Competency and Capability

In section 8.2 | noted that an approach to complexity founded upon transformative
teleology diverges from notions of an ‘optimum state’, while section 8.3.2 introduced the
argument that transformative teleology is at odds with emancipatory conceptions of action
research. In my own research my actions had been intended to foster computer capability
and in many respects | perceived this as an ‘optimum state’. However, complexity provided
stimulus for further reflection on the notion of capability, challenging me to consider
whether | was conceptualising my research as emancipatory and whether, in fact, such an
approach was appropriate. In this section | elaborate on my resultant perspectives of
computer learning, and competency and capability more particularly, through reference to
the diagram presented in figure 8.
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Thefirst point to make about figure 8 is that computer learning occurs over time. Although
the diagram shows learning as continually moving forward, it could stagnate or dow at any
stage. Hence the horizontal axis of time is not quantitatively accurate or to scale, but rather
a fluid notion of potential individua development over time. Figure 8 indicates that
capability-based learning may take more time, however the outcomes are potentially
‘exponentially’ greater.

Secondly, loth competency and capability are viewed as continuums, along the vertical
axis, with competency representing a more defined and limited concept than capability.
There is no notion of ‘being’ competent or ‘being’ capable, in a fina sense. Rather, the
concepts might be considered as matters of ‘becoming’ (Sawada & Caey, 1985): ‘The
primary challenge in open systemsis not to bring process to closure (to produce a “ perfect”
product) but to direct the transformations in such a manner that the becomingness of
process is maintained’ (Soltis, 1989). Throughout this research | have identified ‘ capable’
and ‘competent’ individuas (particularly in cycle 2 and 3). In retrospect, | have not meant
to imply that these individuals are in a‘fina’ or stagnant state of development, but rather,
that they are moving along the path of growth. There is no end-point to the two concepts or
find, ided state. In fact, | would argue that capability requires a recognition of this very
notion in order that the individual embraces lifelong learning (see aso table 16).

The third point to make in relation to figure 8 is that competency and capability share a
common foundation in basic skills and knowledge. As was explored with the small groups
in cycle 3a (section 7.3.3), there are some core skills and understandings which ground
both competency and capability. Here, I'd like to pick up on a comment made by Hase
(2002) that competence is an essentia ingredient of being capable. As | have argued,
competency and capability are both transformative continuums. Given that neither has an
‘end state’, per se, then neither can precede the other. An individua at position A (figure
8) on the capability continuum may have less skills and hence competence than an
individual at position B, yet the individual at position A has greater capacity to respond and
adapt to change, and therefore, in the ‘bigger picture’, may be better off.

Fourthly, figure 8 indicates that the path toward competency implies more narrowly
defined outcomes and less capacity to adapt to an unpredictable context than the path
toward capability. The diagram depicts the broadening and unpredictable base of skills,
knowledge and abilities emerging from capability-based approaches. In a competency
based approach the outcomes at any one stage (for example, positions C-G) can be defined
and predicted. This is because there is stability and control in the learning/teaching
dynamic. As mentioned earlier, the learning may, however, stagnate a any one of these
points (for instance, when training finishes) as the system relies on external input.
Individuals on the capability path, however, may have undefinable or unpredictable skills,
knowledge or abilities and there is far less control over the learning process. Capability is
not a closed system but an open one.

The fifth point to make is that external input or stimulus of some form is usualy required
in theinitial stages of computer learning, as indicated at position H. However, competency-
based teaching approaches represent what in economic terms is referred to as decreasing
returns, or in complexity as negative feedback. As explained by Marion (1999) and
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Waldrop (1992), negative feedback suggests that maturing systems eventually run out of
steam, reaching a point in development at which further effort provides negligible returns
and they settle into an equilibrium state (for example, position G). Homeostasis, according
to systems theory, derives from the dampening d variation by negative feedback. The path
toward competence, then, continues to require external stimulus as it progresses (as
indicated by the purple arrows). Again, this stimulus might take many forms, most likely
training or other direct instruction. Fractice, of course, reinforces skill development and
increases computer confidence; however, this alone does not lead to significant
improvement or widening of ability. Bradley, in cycle 3a, might be cited as an example of
this. Despite strong confidence and experience he had not explored and discovered easier
means of double spacing his essays than using two carriage returns at the end of each line.
Despite high confidence his learning seemed to have stagnated. External input (for
instance, my feedback) was needed to evoke change. Capability-based teaching
approaches, on the other hand, represent increasing returns, or in complexity terms, positive
feedback: the deceptively ssmple idea epitomised by a rolling snowball, gathering speed
and momentum. The capability pathway also involves input, but the difference here is that
the stimulus is more likely to be two-way (as indicated by the green arrows). Capable
individuals are more pro-active in their adaptation, actively seeking interaction with agents
to address their learning needs, whether it be individual assistance, group instruction,
interaction with resources, or implementation of self-directed strategies, including help-
seeking strategies. This more intense embracing of agent interaction and pursuit of constant
change and development might be considered as depicting individuas ‘at the edge of
chaos'.

Sixthly, the diagram attempts to represent the influence of background and ‘initia
conditions (as indicated by the blue arrows). These factors might include encouragement
by others, use by others, perceived usefulness, support, attitudes, values, beliefs, motivation
and attitude to learning in general. These ‘initial conditions influence the resultant
dynamic in unpredictable ways. For instance, increased use by others does not cause higher
computer self-efficacy or confidence, nor does increased support. Many students in the
study felt that computers had high percelved usefulness but had not progressed far along
the continuum of either competence or capahility. These initia conditions produce a
complex and unpredictable context for computer learning and teaching. Only the
individuals themselves can begin to grasp the personal influence of these factors; hence the
value of involving learners in metacognitive engagement.

In the seventh instance, the diagram conveys that the transition from ‘competence’ to
‘capability’ can occur anywhere adong the developmental continuum. Drawing on the
language of complexity this can occur at bifurcation points (for example, positions | or J).
In this sense, bifurcations are events or reflective realisations that do not correspond with
previously held concepts, theories or beliefs (Bloom, 2001b) and thus challenge and evoke
significant change: what are sometimes referred to as ‘ahrha experiences. The
foundational idea of ‘big outcomes of small things might be emphasised here. This
research would seem to support complexity’s premise that bifurcation points cannot be
‘caused’ or predicted. Rather, such changes occur through ‘systems instability’. In the
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computer context instability is endemic, yet individuals can either ignore or embrace this
ingtability. Recognising and embracing the context of continuing change can be one
potential stimulus for bifurcation from competency to capability. Other potential stimuli are
outlined in table 16, including examples drawn from the research data.

Tablel6 Potential stimulus for

capability-based learning

bifurcation from competency-based

POTENTIAL STIMULUS FOR BIFURCATION EXAMPLESFROM
DATA
Embracing the context of continuing change and/or recognising Student 24 (cycle 3q);
that learning must be lifelong Student 182 (cycle 3b)
Realising the importance or benefits of using technology, including | Student 4 (cycle 2);
perceiving usefulness for either professional and/or recreational Saly (cycle 3a)

purposes

Reslisation that current skill levels are inadequate

Katy, Jill, Students 5 &

This can lead either to increased competence (theindividual learns | 93 (cycle 3a)
aparticular skill) or increased capability (the individual reaises

they need to set more continuous and ambitious goals)

Resdlisation of learning stagnentation Student 93 (cycle 3a)

Increased opportunity to ‘play’; can involve purchasing a computer
or actively pursuing increased access

Students 7 & 108 (cycle
2); Peter (cycle 3a)

Realisation of ability to learn independently or use help. Often
occuring through trialing and succeeding via independent or
exploratory learning approaches

Jill & Student 66 (cycle
3a)

Sdf-realisation and affirmation of current abilities

Students 28 & 4 (cycle 2)

Recognition that some problems are beyond our control Student 179 (cycle 2)
(appropriate attribution) or that problems are ‘ normal’

Readlising the influence of affective dimentions (for instance Student 144 (cycle 2)
anxiety) on learning

Realising that you don’t need to know everything to be ‘ capabl€’ Carol (cycle 3a)
Successfully working through a problem Catherine (cycle 33)

In discussing these ideas with colleagues | was challenged to consider whether or not
bifurcation was aways sudden. While this was not always the case, it was not uncommon
for students to express a sudden ‘ahha’ experience in their journal, an example of which
can be quoted from Student 182 (cycle 3b): ‘ The notion of perceived usefulness hit me like
aflash of light'. Figure 8 also illustrates that bifurcation does not always lead to an increase
in either competency or capability and can prompt temporary, and perhaps even permanent,
decreases in computer self-efficacy (asillustrated at position K or L). Student 68 (cycle 3a)
reported having high computer self-efficacy 3% years before coming to university as she
had used computers widely in her workplace. Leaving that environment had decreased her
confidence dramatically as she no longer pursued ambitious learning goals. While my
research had supported claims that bifurcation cannot be ‘caused’, it is possible to see that
an environment of instability could be promoted, and this, | would argue, is the primary
role of the ‘teacher’. Capability, | suggest, represents a new level of ‘order’ and
reassurance which lies with enhanced computer self-efficacy and the belief in one’s ability
to meet new challenges.

In summary, then, figure 8 represents what this research has supported as being the
differences between computer competence and computer capability, and the influences on
learning within this framework. Notably this representation has not moved closer to a strict
definition of computer capability, or a formulaic approach to its identification. To do so
would be inconsistent with the espoused view of capability as a continuum and
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8.5.3

complexity’s conceptions of emergence. Rather, this view is reflective of Cairns' (1996a)
statement that, while capability is an elusve and ‘tricky’ notion to explain, this,
paradoxically, is a strength, in that it does not allow a narrow or prescriptive perspective to
be taken.

What figure 8 does not adequately represent is complexity’s emphasis on agent interaction,
and the influence of learning environment. These two aspects of the computer learning
context are addressed in the following section.

Re-examining Agent Interaction and L ear ning Environment

| have already noted that complexity perceives agent interaction as central. Communication
carries with it possibilities for change. Change itself is fed by changes in relationships of
agents, and the cross-fertilisation of their internal schemas, including their beliefs, attitudes
and vdues and | would specifically add here their styles, strategies and approaches to
learning. Learning cannot be separated from the socialy and historically constructed
context in which it occurs. From a complexity perspective, individual, group, organisation
and society are dl the same kind of phenomena, at the same ontological level. ‘What is
learned cannot be separated from how it is learned, suggesting that knowledge is not just
within the individual, but part of the entire context’ (Kanuka & Anderson, 1999). Figure 8
presented a visua representation illustrating notions of competence and capability in
computer learning, from a complexity-based perspective; however, this diagram did not
adequately account for agent interaction and environment. Figure 9 extends this model but
embraces these additional dimensions.

Figure 9 conceives of both the Unit resources (shaded blue) and the journal (shaded
yellow) as mediating mediums for agent interaction. Neither is considered as outside or
aside from the learner, nor as separate from other agents. Rather, each is shaped and
formed by the learner themselves as they interact with other agents and their environment.
In the context of this research, a number of divergent sources of interaction were harnessed
to prompt learning and change. Students interact naturally with other students and tutors,
but also with family, friends, practising teachers, help desk staff, and so on. All these
interactions are explicitly embraced within the metacognitive and reflective approach to
learning. A second important source of interaction lies with the theory itself: theory
essentialy representing the ideas of other agents. For the participants in this research, this
was generally afiltered interaction via my own presentation of the theory, although a small
number of students accessed primary resources themselves. The metacognitive process aso
prompted students to draw on historicaly positioned interactions, a point which both
constructivism and complexity would see as inevitable. By reflecting on past experiences
and resultant attitudes, values and beliefs, students could identify influences on their own
learning. Sumara and Davis (19978) draw pardlels with the ‘hermeneutic circle of
understanding’, where knowledge and learning are seen as an ever-evolving relationship
among components of a system and are in a continual process of being re-interpreted.
Sumara and Davis use the anadlogy of a conversation, where the topic cannot be
predetermined and the outcomes can never be anticipated; rather, conversation emerges
through interaction.
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Figure9 Complexity’'s perspective on the Unit as computer learning
environment

This figure illustrates the role of agent interaction and environment in the context
of the Unit. It depicts the Unit resources and the journal (as reflective process) as
mediating mediums between the individual and their environment. It also
emphasises that the learning environment is not set, defined or controlled either by
individual agents or by the Unit resources themsel ves.

Figure 9 emphasi ses that there is no one source of ‘control’ over the learning process. Asa
teacher, | am simply one of many possible influencing agents. The teacher role emerges
from relationships, rather than being determined smply by globa choices of some
individuals, and hence my role emerged through my interactions with students. For some
individuals this became an intense relationship; for others there was little contact, many of
these students drawing support from agents elsewhere. As discussed in section 7.3.5, there
were a wide range of unpredictable influences on students hep-seeking. The Unit
resources aso mediate not only between me (as principal developer) and the student, but
aso between a wedth of other information and knowledge sources and the student. The
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interaction is two-way in that feedback from students shaped the development of the Unit.
Similarly, the journad mediates and reflects the student’s interactions with their
environment. The research suggests that the outcomes of such agent interaction is highly
unpredictable. As highlighted by the small group case studies, reactions to acommon
learning experience (the first year unit ED220) had evoked diverse outcomes. Katy's
comment that she didn't have a purpose for her learning at the time can be starkly
contrasted with Leon’s transformational experience as the timeliness of this unit coincided
with his perceived need to engage in eectronic communications with friends. Jill's
extremely negative reaction to this same learning context reinforces notions raised by other
researchers such as Hemby (1998) that prior experience can be both a benefit and a
problem for computer anxiety sufferers. While some students gain confidence through
computer interaction, others show an increase in anxiety, and this was certainly the case
with Jill, Sharon and Sally. Similar unpredictability of outcomes was highlighted in
reaction to use and encouragement by others. Several of the students had grown up in
contexts where family members (parents and siblings) were enthusiastic and frequent users
of computers and provided seemingly strong support. Y et students such as Sally and Leon
did not develop any interest in computers from this influence. In the case of Yvette, Saly
and Sharon, this readily available support was acknowledged as a potential disincentive to
learning. In this respect Group Two, through their reflection, were challenged to reconsider
their initial beliefs and assumptions regarding the advantages presented for children with
home access and technology- literate parents.

The learning environment is not seen as set or defined (as indicated by the outside dashed
oval in figure 9) but as emerging through interaction of the learner with their environment.
In very tangible terms this manifests in the Unit through the diversity, choice and flexibility
offered to students. There was ro need to ‘force’ students into learning groups; rather, |

could acknowledge the wide range of naturally occurring learning contexts and interactions
including friends, family, colleagues and children. As noted by Gare (2000, p.25) ‘a
healthy society is one in which people spontaneously cooperate, not where they are
regulated from above'. Again, |, as teacher, am just one of the agents. Students are
empowered to go on changing their learning context or adapting to whatever computer
context they encounter. They are given choice over the interactions that they engage in, but
invariably this pattern of interaction emerges as they progress, rather than being chosen or
‘caused’. Variation in this interaction is important as learners see new ways of doing
things, or new challenges, or new learning strategies. As this research indicates, it is not
aways preferable to be directed or shown particular skills or ways of performing computer
tasks. Rather, learners often need to ‘discover’ their preferred approaches as perceived need
and readiness emerge. The context created in the Unit was greater than the sum of its parts.

A fina note might be made about agent interaction. In the early phases of the research

(particularly section 2.4.3) | struggled with the ‘ideal’ of participation in the action research
undertaking. From a complexity perspective, participation was inevitable.
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8.5.4 Reflecting onthe Unit’s Design and M etacognitive Foundation

This section draws on complexity thinking to re-examine the Unit's design and
metacognitive foundation, illustrating how the approach to computer education that
developed from this research is consistent with learning and teaching approaches advocated
by complexity theorists.

McAndrew (1997) has noted that we have attempted to create schools and, | would argue,
learning contexts in genera, that are orderly and predictable places which attempt to
smplify learning. ‘ Schooling rarely encourages processes that lead to the development of
complex patterns of connections. Instead, teachers tend to follow narrow and linear
approaches to instructions... result(ing) in fragmented knowledge with little or no relevance
or meaning to the students (Bloom, 2000, p.7). Such comments echo those of Bjork
(1994), as discussed in chapter 7. It will be remembered that Bjork warned of the risks of
‘contextualized training’ and discussed the importance of introducing variation and
unpredictability into training contexts to increase retention of learning. Honebein, Duffy
and Fishman (1993) have aso argued that developing understanding in a simplified
environment is quite different to the understanding developed in a full stimulus
environment and that smplification of complex subject matter is a ‘conspiracy of
convenience'. Drawing from constructivism, they argue that providing redistic levels of
complexity in the learning environment can actually make learning easier: ‘tasks that are
thought to be difficult when attempted in a decontextualized environment become intuitive
when situated in a larger framework’ (Honebein, Duffy & Fishman, 1993, p.95). Rather
than simplifying the environment, the goal of educators should be to aid the learner to
function in rich learning environments. In a similar way, lannone (1995) argues that
education should be process-oriented and students must be actively engaged. Curriculum,
he states, should be flexible, open, disruptive, uncertain and unpredictable and $ould
accept tension, anxiety and problem creating as the norm. Such a call would seem to
support not only a metacognitive learning and teaching approach but one which fosters
exploratory learning.

Bloom (1998) is one of the few writers to comment explicitly on the place of
metacognition within a complexity-based approach to education. According to Bloom,
metacognition is learning about how to recognise and deal with contexts beyond the
familiar and involves setting aside our habitual reliance on interpreting familiar contexts in
certain ways. Again, these comments emphasise the importance of capability and resonate
with the foundational issues underlying this research. Doll (1989b) also touches on these
ideas in noting that reflection, reorganisation and interactive play need to be part of the
curriculum. The metacognitive process does not cause learning or change but, rather, it
opens up possibilities for change by prompting instabilities within and between
participants. In considering this we might return to complexity’s notions of system
instability and sensitivity to initial conditions. The input of a new idea or action into the
system can lead to dramatically different and unpredictable outcomes (Eve, Horsfall & Lee,
1997b). Dramatic effects can happen, but mostly smaller and sometimes imperceptible
changes occur. The system remainsin a state of stability but it is only marginaly stable. ‘A
dight “poke” may not do anything at all. But, then again, something might happen’ (Dall,
2002, p.9). And herein lies an explanation for the varying levels of student engagement in
metacognitive and reflective experience. Doll’s (2002) analogy of an earthquake is
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vauable in illugtrating this point. Tremors are going on al the time but are mostly

imperceptible. It is the scale of the perturbations that is of importance. When the change is
great enough it becomes noticed. Similarly, reflection is going on al the time, but it is the
scale of the engagement that is of importance. Small ‘rumblings may be the beginning of
larger, later eruptions.

AsDall (1986) perceivesit, therole of the teacher is to intentionally cause enough chaos to
motivate the student. While too much chaos will lead to disruption, too little will produce
no reorganisation. What leads to instability for one individua will not be adequate to drive
another to ‘the edge of chaos'. Throughout this research there have been numerous waysin
which | have promoted learner instability, including: emphasising the importance of
computer use in the teaching context; presenting a range of challenging activities,

prompting students to set their own challenging goals at an individualy relevant level; and
moving away from directive to exploratory learning and teaching approaches. In relation to
this latter point, the comments made by a number of complexity theorists with regard to
play are relevant. Gare (2000), for instance, describes play as the *archetypal chaotic and
unpredictable behaviour from which new order emerges, ideas echoed by Reason and

Goodwin (1999, ep.): ‘Play is by nature spontaneous and purposeless; it is simply for its
own sake; it is dangerous in not attending to the harsh redlities of existence; yet it is helpful
to living creatures because it contains the possibility of novelty’. The ‘iterative exploratory
practice model described by Zhang and Fowler (1996), also touches on these issues.
Complexity thus provided a fresh perspective from which to understand the centraity of
play in computer learning.

Making explicit the complex context which is computer learning, and the need for lifelong
computer learning approaches, might be viewed as a stimulus for instability in itsdlf, aswas
the metacognitive and reflective framework. The Unit design, while maintaining notional
structure, minimised linearity; for instance, the analogy of parenting introduced in cycle 3c
(see section 7.4), represented an explicit acknowledgment of a complex and non-linear
perspective on learning and teaching. By prompting students to self-examine their affects,
motivations and strategies toward computer learning, the Unit prompted them to self-
challenge existing learning patterns. Again, the metacognitive approach dd not cause
learner instability and this helps account for the various depths of reflective engagement
explored in section 7.2.2. Some students were already on the capability continuum and did
not need stimulus to ‘bifurcate’. Others were just not ready or willing. Part of the learning
journey for me as an educator was to realise that | cannot predictably cause change. | can
‘train’ my students in computer skills and nudge them along the path toward increased
competence, but | cannot ‘cause’ them to bifurcate to increased capability. In the
organizational context, Stacey, Griffin and Shaw (2000) note that, while unpredictability
emphasises the limitations of strategic planning it does not diminish the need for vision.
Vision does not imply a future state or a destination, but clarity about purpose and
direction. My role as ‘teacher’ was thus to convey a sense of ‘vision’: to be ‘a committed
co-learner and occasiona guide in the exciting journey of transformative learning’
(Mezirow, 1991a, p.360). | can create learning contexts rich in stimulus and opportunities
for change and | can provide maximum support for that change; but | cannot predict the
outcomes for individuas: the initia conditions of their learning are too complex and
various. While this may sound like an abdication of teacher responsibility, | would argue
that, rather, it represents a more accurate and redlistic recognition of the redlities of
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‘teaching’. Furthermore, my research and teaching experience has taught me a lot about
how | can increase the probability of bifurcation and hence capability. In accordance with
Bjork's (1994) ideas, | can foster a learning context complete with difficulties and
challenges: what might be interpreted as instability in a complexity framework.

Reason (1999) notes that promoting learner instability may result in higher tolerance for
ambiguity and lack of certainty. The relationship between anxiety and level of perceived
control is frequently raised in the complexity literature. Anxiety, Streatfield (2001) states,
is ever-present, and is therefore normal, healthy and essential for the emergence of novelty
and change. Promoting learner instability within a supportive framework is thus important
to enhance the likelihood of individuals bifurcating from competence to capability. In my
own research, individuals who were most anxious often made the biggest changes (for
example, Sharon, Jill and Katy), whereas the least anxious students made the least change
(for example, Y vette and Bradley).

Complexity theory, while stemming from a very different paradigmatic basis, is not
incongruent with the foundational postulates of socia cognitive theory. Bandura' s notion
of ‘triadic reciprocity’ between behaviour, cognition and environment resonates with
complexity’s ideas of agent interaction, feedback and feedforward. Social cognitive
thinking does acknowledge the broad range of factors influencing individual behaviour and
provides a conceptual framework for understanding at least some of these. Notably,
however, the causal and predictive underpinnings of much of the psychologica research
are challenged by complexity. Revisiting the literature outlined in chapter 4, | was struck
again by its reductionism. Socia cognitive theory, | believed, did not carry such
implications and it was possible to re-read this theory without applying linear, causa
thinking. My research had highlighted the inability to fully understand an individual’s
approach to computer learning in terms of their self-efficacy and outcome expectations,
although these were certainly contributing factors. Engagement with students had provided
unique insights into the thought patterns, emotional reactions, affective state, motivation,
and outcome expectations, but had brought me no closer to the development of a ‘teaching
solution’. What it did emphasise was that students have been uniquely formed as an
adaptation to their environment and experiences. Given the range of individual contexts, it
is inevitable that the variables measured in the self-assessment survey would have
unpredictable outcomes. For each student, and in each individual circumstance, the
variables evoked a diverse array of responses.

It was aso important to consider the role of learning objectives, outcomes and even goa-
setting through the vell of complexity. In section 7.2.4 | noted that externaly imposed
objectives often had little real impact on students karning and ran the risk of defining
minimum standards that impeded lifelong learning approaches. Rather, when capability is
the goal, skills and achievements emerge because students are open and embracing of
learning opportunities and the process is more fluid than is implied by pre-specified
outcomes. Complexity provides a valuable framework through which to consider these
issues and observations. From a complexity perspective, knowing, being and doing are not
three different things, they are one: objectives cannot be ‘pre-specified prior to sdf-
identified action-in-the-world’ (Davis, Sumara & Kieren, 1996, p.155). These ideas have
also been expressed by Doll (1989b, p.171), who argues that ‘in a frame that recognizes
self-organization and transformation, goals, plans and purposes arise not purely prior to but
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also from within action’. As Stacey (2000) has described, the process of choosing aims,
goals and visions in order to be ‘in control’ depends utterly on this foundation of
predicability and implies rationalist teleology. ‘ If a system’s specific long-term behavior is
unpredictable, then setting specific goals for it is a questionable activity’ (p.91). As Stacey
(2001, p.226) continues:

What the transformations will be cannot be predicted in advance. How the anxieties
provoked by such transformations are to be lived with also cannot be known in
advance. While participants do, of course, engage in the process with intention and
foreknowledge, no one can predict how the experience will evolve or what will be
learned, individually and collectively. It is, therefore, impossible to set learning
outcomes in advance in any truly meaningful sense. The meaning will emerge in the
session.

These ideas are consistent with those of Simons (1993) who notes that, from a foundation
of constructivism, learning cannot and should not be goal-directed all the time. * Sometimes
one should be sdatisfied with a globa, general learning goa and let the learning
environment guide the discoveries (p.292). It is aso worth citing Marion (1999, p.174)
who argues that organisations (and here I'll subgtitute individuals) ‘don’t plan their
environments, for environments are too complex; they simply learn to thrive within them’.
These ideas provide a firm justification for the lifelong learning approaches advocated in
this research.

Complexity also forms a vauable framework for reconsidering earlier discussions
regarding the ‘tension’ between ingtitutional and norringtitutional learning. We might
remember Brookfield's (1984, p.60) statement regarding ‘the false dichotomy in which
institutionally sponsored learning is seen as purposeful and deliberate and learning
occurring in non-ingtitutional contexts is held to be serendipitous, ineffective and wholly
experientia’. Learning outside classrooms is non-linear but ingtitutional learning often
represents a smplification of natura learning approaches, usually attempting to package
learning into pre-designed, highly controlled and linear processes. To draw on the ideas of
Doll (2002; 1998), linear and closed instructional design tends to trivialise the goals of
education, focusing on very simple, concrete goals. These ideas are also expressed by
Kliebard (cited in lannone, 1995): ‘If anything is ingrained in curriculum thinking today, it
is the notion that it is the job of curriculum planners to anticipate the exact skills,
knowledge and — to use one of today’s most fashionable terms — competencies that will
stand one in good stead at an imagined point in the future’ (p.86). Here we can see a true
resonance between the ideas of complexity theorists and my earlier critique of the
competency/capability debate. Y et these challenges cut to the very heart of our educational
systems and processes. Ingtitutional learning is a redlity. | was, after al, teaching an
accredited university unit. The key task, however, is to create a learning context which
minimises the distinctions between ingtitutional and non-institutiona learning, providing
congruence in learning approaches and sustainability of strategies as students move out of
the institutional learning setting; in other words, to promote lifdlong learning.
Institutionalisation fosters a concept of computer education that takes place in discrete and
definable *units'. It will be recalled that two students in cycle 2 voiced their expectation
that the Unit would tell them all there was to know about computers for their teaching
career. We might also reflect here on the many students whaose principa goal was to ‘ pass
the Unit. These are all symptoms of institutional perceptions of learning.
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8.6

It is fitting here to return to a body of theory mentioned in chapter 2 as informing the
direction of my research. The ‘learning organisation’ had been perceived as an appropriate
metaphor for schools and, in particular, an informing vision for pre-service teacher
education. Complexity and the ‘learning organisation’ share a foundation in systems
thinking; and a number of educational complexity theorists (Fleener, in press-a; Sumara &
Davis, 1997a) have described schools as learning organisations. However, both Fonseca
(2002) and Sacey (2001) argue that, from a complexity perspective, it is meaningless to
ask whether organisations learn or whether people in organisations learn. It is the same
process. ‘If knowledge is not a thing but a process of meaning making where meaning is
continually reproduced and potentialy transformed in the action of communicative
relating... then one cannot speak of sharing it, or of spreading it around an organization’
(Stacey, 2001, p.227). This discussion has most recently been taken up by Flood (2001).
Computer capability thus needed to be perceived as potentialy emerging from a wider
context of agents, schemas and events. It was not just individual students who needed to be
capable; it was the whole learning context. | couldn’t view my position as standing outside
this environment; rather, | was an active congtituent of it. In thinking through where my
professional practice might now lead, | returned to the notion of stimulating instability and
realised that to foster capable computer users, individuals who were on the ‘ edge of chaos,
| needed to foster greater instability in the wider learning environment. | return to these
ideas in chapter 9.

Critiquing Complexity as Window on the Resear ch Story

One criticism often leveled against complexity is its tendency to overstate its own
importance. That said, the majority of complexity theorists are active in reflexive
processes, salf-critiquing the theoretical and methodological bases of their work. As Capra
(1996) has stated, all theories are approximations to the ‘true’ nature of redity; and the
generative metaphors (Gough, 1999) provided by complexity are no exception. In this
section | critique my decision to discuss this research through the window of complexity
theory.

Reflecting on my engagement with complexity, | redlise that there might be a danger of
adopting it as ‘dogma. Complexity began colouring many facets of my life, from
interpreting television documentaries and engaging with current affairs, to my critique of
the organisationa context in which | was employed and current trends in the management
and governance of higher education. Complexity had undeniably prompted a transition in
my frames of reference and my epistemic positioning. It was thus important that | remain
critical of the application of complexity in education, while alowing it to open up new
perspectives and opportunities for understanding and to provide access to both new worlds
and new possibilities for action (Lissack, 2001). That said, | also acknowledge that my
understanding of complexity and its application in learning and teaching will continue to
develop and refine in the future. Acknowledging the dynamic state of my understanding is,
in itself, the most valid position to take from a complexity perspective. Given the recency
of complexity’s application, particularly in the context of education, there is much work
still to be done in exploring the potentia of this theory to support understanding of learning
and teaching. The ideas presented in this chapter will, | trust, make a valuable contribution.
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Much of the richness of this research has stemmed from my preparedness to read outside
my foundational discipline of adult education and to explore unfamiliar terrain: to ‘ break
out of the shell that surrounds our understanding and locks in our behaviour’ (Passfield,
2001, p.39). My engagement with the literature surrounding mixed methods (chapter 5)
resulted in my examination of the ‘ paradigm wars and led me to a new-found preparedness
to seek out theoretical positions from disparate disciplines. This, in turn, led to the holistic
approach to computer education developed through this research. Consistent with systems
thinking, which demonstrates hedthy scepticism toward the divison of disciplines
(Checkland, 1981), complexity capitalises on cross-disciplinary understandings and cross-
fertilisation of bodies of ‘knowledge'. In the words of Lincoln and Denzin (2000, p.1060),
‘the flowering of multiple paradigms and methods has been accompanied, to some extent,
by aflowering of possibilities for the human spirit’.

My decision to present this thesis in a chronological manner, drawing on the metaphor of
research as journey, is aso supported by the theoretical foundation of complexity.
Emergence, which is implicit in complexity, emphasises that the outcomes of research, or
even any pre-specified objective, cannot be considered in isolation from the processes
implicit in the conduct of the research. As Stacey (2001, p.140) describes:

Human experience is story-like. In their relational communications people are
constructing intricate narratives and abstract-systematic frameworks. When they
reflect on what they have been doing, on what they are doing, and on what they hope
to do, they select aspects of these dense narratives/abstract frameworks to tell stories
or extend their abstract-systematic frameworks... in the process their very identities,
individually and collectively, emerge.

These ideas emphasise that research, like other forms of learning, should be alowed to
emerge. As Stacey (2000, p.170) continues, ‘People tinker, and as they do so they sense
patterns. These patterns organize their perception and understanding, and as they tinker
further those perceptions and understandings restructure, which in turn affects what people
observe’ . When justifying the narrative approach to this thesis (section 1.6.2) , | emphasised
that such a structure was appropriate in depicting the way the research was influenced by
temporal considerations. The research was shaped not only by my interactions with
participants and data, but aso from the pragmatic ‘redlities of the research context.
Interaction with literature and theory also impacted significantly on the research ‘journey’,
influencing my perceptions and understandings, which in turn influenced those of my
students. My research would have been very different had | engaged with a different body
of literature or even the same body of literature in a different order. This, in itself, speaks
clearly of complexity; and similar points could be made about other aspects of the journey,
such as my necessitated absence from the small group processes in cycle 3a. The outcomes
from these groups might have been quite different had | continued to be present, just as the
dynamic within the groups might have been quite different with aternative group
membership. The narrative ‘story’ of the research undertaking embraces these
understandings. As such, the research depicts complexity’s underpinning principle of

emergence. An important aspect of my learning through this research has been to come to
terms with this emergence, and to recognise the limitations in my ability to control or direct
either my teaching or research context.
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8.7

Stepping Back and Moving On

This chapter has represented something of a departure from the cycles of planning, acting
and observing which have been traced through this thesis. As | have argued, complexity
resonated both methodologically and theoretically with my research. Through reference to
two figures, | have demonstrated that complexity provided a new and valuable metaphor
through which to understand, not only the computer learning and teaching context, but the
concepts of competency and capability themselves. The chapter has formed a ‘ summative’
exploration of the overall research, presenting the resultant theoretical understandings for
me as researcher and teacher. The following and fina chapter presents my reflections on
the research journey. In particular | return to my initial research question, the starting point
of the journey, and consider the development of my teaching practice. | will aso,

reflexively, address issues of rigour and the relevance of the research and, in so doing, open
up the research story as a continuing journey: the start of new adventures.
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91

Chapter 9- Journey Ending as Journey
Beginning

We shdl not cease from exploration
And the end of al our exploring
Will be to arrive where we started
And know the place for the first time.

T.S. Eliot from ‘Little Gidding’

And so we draw to the final chapter and the point at which the reader may expect to find
conclusions. Yet, as | will argue, the notion of ‘conclusion’ is, in itself, incongruous with
the nature of action research. Unlike a traditional thess, | do not revisit the data and
findings from previous chapters. Rather, this fina chapter will instead take stock of the
research ‘journey’, summarising the learning that this voyage evoked for me as researcher
and teacher. | return to the literature concerning rigour and quality in action research to
provide areflexive evaluation of the study. In so doing, | reconsider the narrative approach
to the thesis presentation and its consistency with the research’s theoretical underpinnings.
Heeding my original research question, | summarise the impact of the research on my
teaching practice before considering the relevance of the research to others, and the
challenges that have now been opened up. While this chapter represents an arrival ‘home’
it will be demonstrated that this return was made with new perceptions and understandings,
both theoretical and practical, and that the journey ingtilled in me a renewed passion for
‘travel’. Where it is conventional to include recommendations for further research, this
chapter points to the initiatives already emerging from this study. This chapter, then,
represents the reflective memoirs of the journey thus far; but, more than that, it opens up
plans for future and ongoing adventure.

Souvenirs of the Homecoming: A Reflexive Reappraisal of the
Resear ch

In the introduction to this thesis | cited the research focus as. ‘How can | mprove my
teaching practice to better facilitate the development of capable computer users? Before
summarising the changes that have resulted to my teaching practice, | acknowledge that my
focus has been drawn, throughout the study, to the students with whom | have worked. On
reflection, this may be perceived as a divergence from attention to my own practice.
Rather, | would argue that this represents a learner-centred focus and a realisation that it
was not possble to improve my own teaching practice without improving my
understanding of the students. Throughout this thesis | have explicated my theoretical
orientations and persona attitudes, assumptions and bdliefs; but, beyond this, | have
continualy confronted and readdressed these throughout the research cycles. | have aso
made every attempt to articulate and explain the research context and process through the
perspective of participating students. Admittedly, this has inevitably been limited by issues
of sdective sdf-disclosure by participants. As far as possible, however, | have
supplemented and triangulated the self-reported data of students through multiple data
collection approaches and by providing multiple case studies to compare and contrast
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student experiences. In so doing, this thesis meets Zuber-Skerritt’s (2001) call for the
action researcher to own their own perspective, demondtrate an interest in divergent
perspectives rather than truth per se, and provide an honest account of how participants
view themselves and their experiences.

For me, as teacher, the research has evoked significant growth. Aside from the tangible
changes in teaching approach described throughout this thesis, and in particular the
development of the metacognitive process presented in chapter 7, a number of more subtle
changes have occurred. The research has necessitated my conscious ‘letting go’ of teacher
control and centrality in the learning process. Despite my originally espoused support for
learner independence | have, at times, felt uncomfortable when students sought assistance
from others, acknowledging a hard-shed belief that teachers should be central to students
learning. | later found comfort in reading of the similar struggles of Carson (1997, p.79)
who noted a realisation of ‘how much the desire “to be seen as a teacher” permeates the
teacher-education classroom on al sides’. This research has enabled me to step back and
recognise the importance of explicitly acknowledging the breadth of authentic support
structures which are important for lifdong and non-institutionally-based learning and
fostering students help-seeking strategies. | have aso had to determine how best to work
with students who are not ready or willing to engage in self-directed, reflective or flexible
learning, and again this has challenged my assumptions regarding notions of control and
readiness. | have come to perceive my role as one of helping students to be comfortable
existing ‘at the edge of chaos’; prompting them to move outside their zone of comfort and
supporting them to develop new strategies to thrive in a rapidly changing technological
environment.

The theoretical ‘complexity’ that became the cornerstone of my research and teaching
journey depicts the holistic approach that | believe is critical in computer education. It is
this holism which represents the biggest transition in my teaching practice and aso which
underpins the metacognitive process of computer education presented in figure 6. If thereis
one key learning that | have gained, and which | would hope to have depicted through this
thesis, it is that it is insufficient, as a computer educator, to focus only on technica sKills.
This research represents a richness and breadth of understanding of the computer learning
context. It argues that, to obtain a workable and effective understanding of computer
learning, it is necessary to draw on understandings and practices from diverse contexts.
There is a need to consider factors such as learner anxiety, motivation, self-efficacy,
outcome expectations, learning strategies and help-seeking; but, more than that, it is
important to keep in mind complexity’s postulate that the whole is * greater than the sum of
its parts’. From such a perspective t is not enough to understand the computer learning
context by understanding the influence of these individual ‘parts or factors. Rather, we
need to work toward understanding computer learning and teaching by understanding the
interaction of these ‘parts. Only the learners themselves are positioned to reach such
complex understandings and to support their own learning and, for this reason, it is
important to conceptualise computer education in a metacognitive framework. In a context
of rapid technological change, computer education must be about ‘learning to learn’.

These points may, in retrospect, seem self-evident. Having engaged with this research for
some three years, | experience a tendency to perceive these understandings as ‘common
sense’. However in stepping back and re-examining the wider context of computer
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9.2

education, these vaues are certainly not embedded in contemporary practice. Competency-
based initiatives such as the International Computer Driver's License, which is being
marketed and adopted widely, would seem to represent the antithesis of the approach
advocated through this research.

A further learning from the research journey was that | could not consider my teaching of
computer skills to pre-service teachers in isolation from the wider context of primary and
secondary education. At the beginning of the research the Unit was generic in focus, with
little emphasis on the application of technology in classrooms. In initialy becoming
involved with the Unit, | perceived my role as one of teaching computer skills to a group of
adult learners. The research, however, clearly indicated the importance of perceived
usefulness and outcome expectations as key to students learning. Teaching a generic
computer unit to atarget group such as pre-service teachers was not effective; and the Unit,
and my teaching, required major modification to redress these issues. Again, such
comments might seem to be self evident. However, these findings have key implications in
a higher education climate where economic rationalist imperatives prompt consolidation
and rationdisation of unit offerings across courses. This research reinforces the
unsuitability of teaching generalised computer units to a profession-oriented group such as
school teachers. Furthermore, the diversity of skills and understandings which any student
group brings to the computer learning context require innovative and flexible teaching
strategies that chalenge all learners, focusing not only on skills, knowledge and practical
application, but also on confidence and learning strategies that enable lifelong learning.
The model of flexibility and reflective learning developed in this research provides such an
approach.

The introduction to this thesis referred to Long's (1990) timeless statement that continuing
to teach in traditional approaches is significantly easier than challenging an approach which
has reinforced the power base of the teacher. My experiences emphasise that engaging
students in metacognitive and reflective learning is not easy to do. Add the dimensions o
flexibility and the idea of learner independence and the task becomes even more difficult.
At a surface level the interests of students are served by teacher centred, non-flexible,
directive teaching. Particularly in the computer learning context, this can be percelved as
the only way of transferring defined sets of skills to the student. Yet this research has
documented a wedlth of data indicating the potentialy detrimental impact of teacher-
directed group learning contexts. The metacognitive approach developed in this research
represents an aternative to conventional teaching. Again, this approach is not comfortable
for all students and there have been instances where these teaching methods have met with
resistance. The research has, however, documented many case studies demondtrating the
potentially empowering outcomes of such an approach and the benefits to students of
confronting their initial discomforts and their assumptions regarding computer learning and
teaching.

Reviewing Rigour and Relevance

Toward the completion of this thesis, | became aware of the burgeoning area of self-
research, and recognised its relevance to my own study, particularly in terms of its views
on rigour and relevance. Elliott (1999) and Smith (2002) argue that vaidity of self-research
is best measured by trustworthiness and authenticity, as judged by the reader, suggesting
that the story must ‘ring true’ or resonate in terms of the reader's experiences and
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understandings. A story of value, Smith continues, should ‘will’ the reader to create useful

and important meanings while also depicting the importance of meanings created by the
researcher in living and retelling the story. Similar values are inherent in the work of

complexity theorists. Stacey (2000, p.203), for instance, argues that ‘ narrative knowledge is
embedded in anecdotes and stories, as well as the evaluation of those stories. The point is
not whether they can be empirically validated or not, but whether they resonate with the
experience of others and assist them to make sense of that experience’.

Similar considerations underpin the quality of action research, namey relevance,
application and practica utility: its capacity to evoke vauable and workable change,
embraced by local stakeholders. Such pragmatic validation emphasises that credibility,
validity and reliability can be judged by the willingness of local stakeholders to act on the
results of the research (Greenwood & Levin, 2000). | return to these notions in following
sections, demonstrating that the ideas and approaches embedded in this research have been
embraced by students, teaching colleagues and now other key players. However, it must
first be acknowledged that the learning and teaching approaches developed and
investigated as part of this research were not embraced equally by all participants. In some
respects this might be interpreted as undermining the validity of the research. However, the
very notion of a ‘one-gze-fits-al’ approach to teaching is itself a point of critique in this
thesis. As discussed in section 8.5.3, teaching does not cause learning, nor can |, as teacher,
cause hifurcation to capability. Y et, for the many students who reached ‘ah-ha’ experiences
through the metacognitive approach, the resultant change in attitude, beliefs and
particularly in confidence has been profound. In gtating this, | am reminded of Gough's
(1999, p.59) comment that: ‘We do not solve problems in curriculum work in the hope that
we eventualy will have fewer such problems to solve, any more than crossword puzzle
addicts hope that, by completing each crossword, they are reducing the number of puzzles
remaining to be solved'. As ateacher, | cannot hope to solve al problems for all students,
but | can create an environment rich with potential.

The reader of this thesis will thus not find any ‘answers’, ‘quick fixes or ‘guaranteed
solutions with which to approach computer learning contexts. Nor will they discover any
demonstrated cause and effect relationships between actions and outcomes. The
metacognitive approach developed through this research will not have an equally effective
outcome for every participant. As | have now established, such attempts are antithetical to
the theoretical and epistemological foundations of my research. Rather, this research has
illustrated that computer education should not be looking for single or ‘correct’ approaches
but, rather, should embrace holistic considerations, approaches and strategies. ‘ Truth, or
correct knowledge, is what works in a situation — an idea that is founded on a ‘survival of
thefit’ rather than a‘survival of the fittest’ logic’ (Davis, Sumara & Kieren, 1996). Such a
perspective is also consistent with a view of learning as lifdong. In non-inditutiona
contexts we don’t expect ‘learning’ to be confined to a neat 13 week period. It is not
possible to ensure all learners are ready for transition, nor that transition will occur in that
time. However, creating a learning context rich with opportunity and diversity of
experience can prompt learners to journey to the edge of comfort. Metacognition, then, can
assist them to know they have the strategies to confront this inevitable unpredictability and
‘chacs’, now or in the future.
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9.3

It is the comments of students themselves, however, that have led me to redlise the broader
implications of this research. The influence of the learning and teaching approaches
developed throughout this research have not only changed my own practice, but have had
an impact on the learning of many students. Such an impact will extend beyond the context
of this Unit.

In conclusion | think that | have learnt more about the way | learn than | have about
the computer, which | think will be a more beneficial way of learning to be flexible
with the changing nature of IT (Student 109, cycle 2).

Of even greater significance is the potential for the research to touch the lives of the young
people in these future teachers classrooms, as the following student reflections indicate:

| think that by creating a caring environment that believes * mistakes are our friends
and encouraging students to enjoy their own learning and to take some responsibility
for their own learning | can foster the development of higher self-efficacy among my
students and in turn influence performance positively (Student 15, cycle 2).

From my reading this semester | know that there is a massive push towards
empowering al students to be self-directed learners... | feel that learners need to
know how to own their own learning, but that this does not come automatically, and
teachers themselves need a lot of help in atering how they teach to achieve this aim.
That is, if teachers like me teach how they were taught then this aim will not be
realised. However for me, Units such as this one are influencing my philosophy of
teaching markedly, and | know that already my teaching will be different than it
would have beenif | had... not done this Unit (Student 28, Cycle 2).

Reconceptualising Emancipation as Emer gent Systems Change

At the outset of my journey | explicitly acknowledged that my intention was not an
emancipatory one. My principal aim was to improve my own practice, rather than to
challenge the broader educational system in which | worked. | have since argued that, from
the perspective of complexity, change is emergent; and, while it cannot be ‘caused’ from
outside, changes produced by agents within an environment will inevitably influence the
wider system. In this way, the research has inevitably opened up initially unforseen
opportunities for emergent change within the broader educational context.

In chapter 7, | touched upon issues concerning adaptability to online, self-directed and
flexible learning. Such limitations to learner engagement cannot be addressed without
considering broader systemic issues in higher education and, for that matter, pre-tertiary
education sectors. Decreased propensity for self-directed learning and low motivation to
assume responsibility for learning have long been identified as resulting from learners
being conditioned to authoritarian teaching (Harris et a., 1995). Resistance to self-directed
learning emanates not only from learners, but from facilitators and from institutional
policies, practices and attitudes (Brockett, 1994; Hiemstra & Brockett, 1994). As
Brookfield (1990, p.87) emphasised some time ago, ‘ advocating self-directed learning is, in
institutional terms, a highly political act. Granting control to learners is not something that
can easlly be done within ingtitutional limits'. For students to assume greater autonomy,
and in the context of this research, to develop towards computer capability, education
systems need to evolve to support such models of learning. Despite the espoused focus in
adult education on sdlf-direction, learner centredness and flexibility, many contemporary
educational trends and practices run counter to these professed ideals.
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This argument is supported by Bjork (1994), who suggests that nonproductive training
contexts remain the ‘norm’ because trainers are overexposed to the day-to-day performance
and evaluative reactions of trainees. Trainers are vulnerable to ‘operant conditioning’,
shifting their actions to increase ‘correct’ student responses, thus making their life as
trainers easier. Ingtitutional characteristics aso reinforce such non-optimal learning
contexts. Trainers are evaluated in terms of performance and satisfaction of trainees during
training. Furthermore, trainers have little opportunity to observe long-term performance of
the people they train. It is easier, as a teacher, to assume the comfortable approach to
teaching: to provide the ‘answers'. Again, these ideas are not new. It is some time since
Simons (1993) highlighted that, while many educators nominally support constructivist
learning principles, if and when they implement constructivist teaching approaches they
discover that ‘many students are not able or willing to reach an adequate level of
independent learning on their own. Therefore they decide to take back control over the
learning process by providing structure and informing students intensively’ (p.296). Hence,
students do not learn how to take control and many come to believe that it is the teacher
who should be organising learning.

Assuming an approach to teaching such as that developed in this research, inevitably
creates tensions with institutional expectations. In moving beyond a compartmentalised
view of teaching, | became increasingly critical of institutionally imposed time constraints
and deadlines. Introducing these types of learning environments challenges institutional

and individual attitudes, such as the meaning of making errors and mistakes (Bjork, 1994).
| felt uncomfortable with compulsory attendance requirements, institutionally imposed due
dates and assignment word limits, which implied that learning should commence by
attending a class at acertain time and conclude once a due date arrived or aword limit was
met. In my interactions with students | embraced much wider perceptions of flexibility,
recognising that learning took different forms and posed different constraints for al

individuals. These values were, however, often conceived of by other staff as undermining
system expectations or, by some students, as resulting in unclear expectations. Despite the
risk of non-acceptance by a small number of students, the Unit’s approaches represented a
doser approximation of authentic computer learning environments that students are likely
to encounter through life. As expressed by Student 20 (cycle 3a), computer learning is not
aways postive. It might entail bouncing between enthusiasm and disappointmernt,
confidence and non-confidence, depending on rate of achievement, understanding and

outright failure. Yet these experiences are redlistic. The Unit did not set students up in an
artificial environment of constant success. As my experience testifies, it requires
considerable effort and reflective engagement on the part of educators to relinquish control
of the learning process. Teachers need to embrace previoudly disparate levels of flexibility,
and engage in metacognitive processes alongside their students. As Graham (2001, p.8) has
stated, reflection is ‘integral to the continuing process of being a professona where

learning to teach and teaching to learn are inextricably linked'. This research can only
support Rieber’'s (2001, p.3) claim that ‘guiding, shaping and managing the learning

experience is far more demanding than that of dispensing information. It is far more
satisfying aswell’.

One of the most valuable outcomes of this research, for me as a teacher, isthat | now feel |
have the experience and confidence to effectively engage in the type of teaching suggested
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by these educationalists. While completing the writing-up of this thesis in 2002, | have
continued to engage with students in the Unit, particularly focusing on those most resistant
to learning engagement. | can recognise that | now have better access to teaching
techniques and motivational strategies than at any stage of my previous career. Most
importantly, however, | now have the confidence, supported by the evidence of numerous
case studies, to be more assertive regarding the benefits of the approach and its potential
for student empowerment. | now feel | understand the diversity of students' reactions to
computer learning and the barriers which stand in the way of them becoming capable.
Armed with this experience and knowledge, | have felt far more confident to challenge
both institutional and individual expectations and to nudge even the most resistant student
toward learning independence.

We seem to be standing at a cross-roads — a point at which our education systems could
‘bifurcate’ to a system supportive of lifelong learning, or one which continues to
ingtitutionalise learning. Recently, Warner (2000) emphasised that our school and
Vocationa Education and Training sectors are still perpetuating dependency, rather than
fostering sdf-direction. We continue to condition learners to be passive recipients of
transmitted information, values that work against the need of modern workplaces for self-
directed learners and capable computer users. Without the inclusion of units such as the
one developed through this research, it seems unlikely that the situation in our education
systems will change. If we are to assist our students to embrace lifelong learning, it is of
critical importance that future teachers are exposed to a range of educational contexts,
including those embracing non-linear and emergent understandings of learning. As Davis
and Sumara (1997a) argue, reproducing teaching practices that are founded on limited
conceptions of learning and cognition reproduce rather than transform school settings in
which students and teachers feel disconnected from past, present and projected worlds of
experience. This research has indicated that opening up such opportunities for teachers
holds the potential for creating longer-term change.

Contributionsto Knowledge

The mgor goa and purpose of any PhD thesis is to make an origina contribution to
knowledge (Perry, 1994). This research advances practice in, and understanding of, the
computer learning context in a number of respects. The research has demonstrated that
cognitive, metacognitive, motivational and affective variables play an important role in
computer learning. As Harper and Radloff (1999) note, students need to possess both skill
and will to be effective learners. The research has refined an approach to computer
education which is flexible enough to accommodate learners wide range d background
experience and degrees of confidence. In this respect it meets Laffey’s (1998, p.238) call
for strategies that ‘accommodate diversity and inspire preservice teachers to new and
creative ways to use technology, yet leave no ane behind and untrained’ . Furthermore, the
research has progressed my teaching practice beyond simplistic directive techniques to an
approach which holds potential for long-term impact on students. The research meets
Ropp’'s (1997) call for he consolidation of a teaching approach that is ‘useful for
instructors and palatable for students'. Figure 6 graphically presented the metacognitive
process of computer learning and teaching. This was further explained through a
metaphorical smplification of the processin figure 7.

204



Chapter 9 — Journey Ending as Journey Beginning

94.1

On amore theoretical level, chapter 8 presented a significant contribution to knowledge in
the application of complexity thinking to the computer learning context. Figure 8 depicted
a reconceptualisation of the nature of computer capability and computer competency
through complexity and figure 9 extended this understanding to embrace the specific
teaching and learning context discussed throughout this thesis.

To summarise, then, the contributions to knowledge made by this thesis encompass
theoretical, disciplinary and methodological originality and can be succinctly summarised
through reference to the publications arising to date from this research:

= Challenging of competency-based approaches to end-user computer education
(Phelps, 2001; Phelps, Ellis & Hase, 2001);

= Challenging traditional teacher-directed approaches to computer education
(Phelps & Ellis, 2002a);

= The integration of metacognitive learning and teaching approaches within a pre-
service teacher-education computer context (Phelps, 2001; Phelps & Ellis, 2002b;

Phelps, Ellis & Hase, 2001);

= The vaue of embracing specific metacognitive aspects of computer learning,
such as self -efficacy, attribution and learning style (Phelps & Ellis, 2002b; Phelps

& Ellis, 2002c);

= Exploring the theoretical connection between action research and complexity
theory (Phelps & Hase, 2002);

= The application of complexity theory to the computer educational context (paper
in progress);

= An understanding of competency and capability from a complexity-based
perspective (paper in progress);

= A proposed dternate structure for the presentation of action research theses
(paper in progress).

Implications for Fellow Travellers

A good theory arises out of practical experience, articulates qualities of practice to
which we aspire, and challenges us, moment to moment in our professional and
personal lives, to discover ways to realize these qualities in action (Reason, 2001,

ep.).

The issue of theory generation has received considerable attention from action researchers
and complexity theorists alike. As Cartwright (2000) argues, ‘ Unlike traditional notions of
research, the action research process does not end with richer understandings of education
for others to implement, rather it aids in changing education within and against particular
contexts'. Consistent with complex constructivism, knowledge is not something that can be
readily transferred but, rather, ‘is created by educational practitioners making sense of their
practice and explaining their development as they improve the quality of their practice

(Hughes, Denley & Whitehead, 1998). In emphasising this, | am arguing that the
knowledge which has resulted from my journey cannot be directly transferred to others

contexts. The souvenirs | present from my adventure should not discourage others from
travel but, rather, should be conceived as informing their plans. ‘ Through learning about
the experiences of others, we get ideas, new ways of thinking, a sense of the uniqueness of
our own context, and awindow into ourselves (Brooks & Watkins, 1994, p.14). A journey,
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once travelled, cannot be replicated. Consistent with complexity, the very act of
engagement changes the context:

... dl the contributing factors in any teaching/learning situation are intricately,
ecologically and complexly related. Both the cognizing agent and everything with
which it is associated are in constant flux, each adapting to the other in the same way
that the environment evolves simultaneously with the species that inhabit it... Asthe
learner learns, the context changes, simply because one of its components changes.
Conversely, as the context changes, so does the identity of the learner (Davis &
Sumara, 1997b, p.109).

The context of other computer educators will not be the same or even similar to my own,
and thus the implications of this research to others' contexts can only best be determined
by them. That said, it is hoped that the learnings gained in and through this research will
inform learning and practice of othersin arange of contexts.

A particular note might be made about the topicality and currency of this research in the
school education context at the time of thesis submission, particularly in terms of ongoing
teacher professional development. In June 2001 the Commonweath Department of
Education, Science and Training published a report titled Making Better Connections:
Models of Teacher Professional Development for the Integration of Information and
Communication Technology into Classroom Practice (Downes et a., 2001). This report
does not appear to have been widely circulated until mid-2002. In this report the term
‘capability’ is widely and deliberately used, but nowhere defined or explored: an issue
which would be addressed through this research. Making Better Connections emphasises
that traditional forms of professiona development are not really effective in improving
student learning and that there is a pressing need for collaboration and coordination
between pre-service teacher education, continuing professiona development and systemic
and school reform. In exploring the state of teacher professional development in ICT this
report states that:

Patterns of system-level resource alocation tend to favour a training model over
aternative models that the literature argues or demonstrates are more effectivein the
long term. This is so despite ample evidence that traditional models are ineffective
and wasteful... Alternative models are often messy, more difficult to account for,
and longer in duration, but more effective in reform processes (Downes et al., 2001,
p.18).

In examining arange of professional development processes and models, the report points
to the benefits of approaches such as professiona learning communities and sustained
inquiry through teacher research projects, including reflection on practice. The
metacognitive approach devel oped through this research may have significant implications
for schools and school systems, addressing the limitations of traditional approaches spelt
out in this report. As will be described in section 9.5, the application of the metacognitive
approach in teacher professional development contexts is seen as an area for ongoing
research.

The research aso has implications for those in contexts other than teacher ICT professional
development. At the time of completing this thesis, the integration of teaching and research
had become particularly topical. Increased pressure on academic staff to increase research
output (Cartwright & Noone, 2000) and emerging imperatives, such as quality auditing,

206



Chapter 9 — Journey Ending as Journey Beginning

9.5

were adding to pressures of accountability and the need to document and provide evidence
of quality teaching. The methodology employed in this research and techniques such as the
sef-assessment survey, make a significant contribution in this academic climate, providing
ethical and collaborative approaches to research engagement with students. Perceiving the
sef-assessment survey, not only as a source of data, but as a source of learning for
individuals and groups alike, resonates with the ideas most recently presented by Brennan
and Noffke (1997). In May 2002, | presented a research seminar to the staff of Southern
Cross University, focusing on my study as a model for the integration of teaching and
research, and have been invited to discuss the methodology in more detail at a teaching and
learning seminar later in 2002.

While it has not been an explicit focus of this research, this thesis aso documents
significant learning in relation to flexible delivery and online learning. These issues are
highly topical in higher education, and are particularly so a Southern Cross University at
the ime of completing this research (Bird, 2001a; 2001b; Parry, 2002). My thesis may
prove valuable as a case study of the development, delivery and refinement of a flexible-
delivery approach and provides insights into learner acceptance, engagement and
adaptation. Similarly, the experiences embedded in this research inform a higher education
environment where online learning is being widely implemented. In 2001, a report into
online learning (Brennan, McFadden & Law, 2001) challenged whether online delivery
was suited to al learners, particularly those with low levels of technological and persona
sf-efficacy. My own chalenge to such a statement is that, as educators, we have a
responsibility to assist al learners to build computer self-efficacy, but it needs to be donein
an informed and supportive way. It is not enough to ‘train’ students to use particular online
learning environments. Rather, we need to focus on supporting them to develop the
metacognitive capabilities to support their own learning in diverse contexts.

The research similarly holds relevance for a range of organisations seeking to support their
employees or students in contexts of rapid technological development. Compeau and
Higgins (1995a) highlight the importance of helping end-user support personnel to
understand sdlf-efficacy issues so that, rather than ‘fixing problems’, they can take the
approach of helping users become confident in their own skills. This research reinforcesthe
viability and significance of such approaches. Support is a double-edged sword. While
essential, it is important that it takes the right form. As Compeau and Higgins explain, if
the ‘expert’ fixes the problem quickly and efficiently, but without taking time to explain
the situation and how it is resolved, the user is left feding inadequate, especidly if it was
easy for the expert to fix the problem, thus lowering their self-efficacy. The learning gained
in this research may prove highly relevant in informing new models of computer support
and professional development.

New Visions, New Futures

| have already mentioned that key indicators of validity in an action research undertaking
are relevance, application and practical utility; in other words, its capacity to evoke
valuable and workable change that is embraced by local stakeholders. | have aso indicated
how complexity provides a perspective on practice which articipates, even welcomes,
future change (Gough, 1999). In this penultimate section | outline the ‘new visions' and
‘new futures which have, and are, emerging from this research at the time of thesis
completion. Firstly, | describe my collaborative engagement with staff in the School of
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Education with the aim of fostering integration of computer technology and student self-
regulation. Secondly, | dlude to a research undertaking currently commencing to
investigate the application of the metacognitive computer learning model with practising
teachers.

Working with Staff to Support Computer Capability and Student Self-regulation
Throughout the tree-year research period | engaged in a series of conversations with
colleagues from the School of Education regarding their use of technology in their
teaching. While staff were notionally supportive of the integration of technology in their
teaching, few were doing o in creative ways. Thomas and Cooper (2000) make the point
that university faculty members have generally never observed others teach effectively
using IT, and are often satisfied with limited IT integration experiences such as word
processing assignments and Internet searches for resources. Such claims certainly held true
in my own context. The criticality of more lecturing staff modelling technology integration
in their Key Learning Areas became increasingly evident throughout this research as the
key impact of perceived usefulness became clear. These realisations might not, now, seem
particularly original as the importance of integration has more recently become widely
recognised in teacher education. The chronological presentation of my thesis is important
here, as it was only later in my research that | began to encounter literature explicitly
discussing integration.

Within my own context, | aimed to work more closely with my colleagues to support their
use of technology, starting dowly with those staff most ready to be involved and working
side-by-side in fostering areative visions for integration. In the light of learning from this
research, | have started from the basis of perceived usefulness, attempting to feed other
staff ideas for integration, to excite them to become involved and then support them during
implementation. In some cases this has involved challenging their preconceptions that they
must be fully confident and knowledgable in all aspects of the initiative before providing
direction to students. Instead, | encourage them to believe and trust in the computer
abilities of their students: an important first step in fostering capability and the ability to
learn ‘sSide-by-side’ with their students.

While the integration of technology was one of my goals, another, perhaps more important
focus, was the fostering of alearning environment which facilitated student self-regulation,
including metacognitive and reflective processes. In other words, teachers needed to
support a culture of lifelong learning. Prompted by such considerations, | began to instigate
dialogue within staff meetings regarding our collective expectations of students,
particularly regarding the fostering of self-regulatory learning skills. Asalready discussed,
challenging institutionally held ‘norms’, such as assessment and attendance expectations,
proved most difficult with some staff.

In section 7.2.2, | mentioned my interactions with a colleague in the School of Education
and our mutua concern to enhance the reflective capabilities of students in the BEd
program. | indicated that this colleague had been involved in developing a first year unit
within a reflective framework. As a result of our interactions and discussion of the issues
emerging from this research, we consolidated a shared vision of the applicability of the
metacognitive approach to the wider context of teacher education and began to work
collaboratively in re-designing a first year unit. Introduction to Teaching was
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conceptualised around the somewhat existential premise of prompting students to engage
with what it means to be a teacher, echoing Feldman’'s (2002) calls that we need to help
teacher education students to understand what being a teacher means to them, including
reaching understandings of their own actions, intentions and beliefs. Committed to avision
of teaching underpinned by reflection and metacognitive practices, and requiring a
commitment to lifedlong learning, we shaped Introduction to Teaching around a visual
diagram provided in appendix 25. Embedded within this first year unit was a computer
laboratory component, which again was intended to locate computer technology as integral
to being a contemporary teacher and lifelong learner. My colleague and | conceived the
computer tutorias, not as isolated from the content of the wnit, but rather as an integral
component; an opportunity for metacognition and reflection. Teaching these computer
tutorias in semester 1, 2002 represented an opportunity to consolidate the findings of this
research, and to implement and transfer my understandings to a different learning context.
Beyond this, however, Introduction to Teaching represented an important opportunity to
work with other staff within the School who were involved in the unit, modelling not only
computer integration but also reflective and metacognitve teaching approaches. The model
was also presented at a staff meeting, opening up dialogue about the issues. Again, these
developments represent the progression of the research to a more institutional and systemic
level. The opportunity to embed such approaches in the first year of the program was
particularly significant in terms of fostering change in students conceptudisation of
learning, meeting Milter's (1999, ep.) cal that ‘adults who have experienced this
(experiential) approach to learning from the start might not be bogged down trying to
unlearn the process methods of passive learning before joining in as active participant in
the learning process .

Trialling the M etacognitive Approach with Practising Teachers

In consolidating the metacognitive approach to computer learning and teaching, an evident
guestion arose as to the applicability of the approach for practising teachers. As outlined in
the introduction to this thesis, teacher professional development in computer technology
has become a major priority at the state and national levels (Esson, Johnson & Vinson,
2002; Ramsey, 2000). The full implementation of state-wide computer skills assessments
for al NSW Year 10 students in 2004 (and later, Y ear 6 students) will require all teachers
to assume responsibility for the integration of ICT skills across key learning areas. Of
significance was the assertion in the Inquiry into the Provision of Public Education (Esson,
Johnson & Vinson, 2002) that, for too long, there has been a focus on ‘training and
development’ rather than ‘professional development’. This report highlighted the potential
value of reflective approaches.

The research reported in this thesis focused on my teaching involvement with pre-service
teachers. However, in 2001, | had adapted the undergraduate unit discussed in this research
into a postgraduate unit to be offered at Masters level. While sharing a foundation with the
undergraduate unit, this postgraduate unit placed a greater emphasis on engaging
participants with the theory of metacognition as well as active implementation in the
classroom. In 2002, a loca non-state education provider approached the School of
Education regarding the potentia for involving a cohort of their teachers in this
postgraduate Unit. Through these discussions, we decided to embark on a new research
endeavour: an investigation of the effect of a metacognitive and reflective approach to the
professional development of practising teachers in information and communication
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9.6

technology. Funding for a collaborative research grant was sought and gained. At the time
of completing this thess, this research is in its early stages and will involve two
components: the involvement of a cohort of 40 practising secondary teachers in a
metacognitive computer learning approach, based on that developed in this research; and a
broader survey of the professional development needs and current learning approaches
employed by a wider sample of teachers. The latter component has been included with a
view to investigating the potential applicability of the metacognitive approach to other
areas of teacher professiona development. While the study will employ smilar data
collection strategies to those used throughout this research, these will be supplemented by
interviews with participants 6 months following the intervention to determine the longer-
term outcomes of the professiona development intervention and the rate of adoption and
integration of technology in their teaching practice. Through this research, it is hoped to
document the effectiveness of the model for teacher professional development and to refine
the approach to best meet the needs of practising teachers.

Parting Words

Undertaking a PhD is a profound and al-consuming experience. No candidate can, or
should, expect to emerge as they commenced. The metaphor of the journey has gained
greater strength and meaning for me as | have progressed. The diversity of cultures which |
have encountered through engagement with some 650 students has had a profound
influence on my understanding, not only of them, but of mysdf. | have learnt a lot about
computer learning and teaching, but aso about the nature and process of change itself. In
chapter 1, | described action research as more than a methodological choice but an
underlying philosophy. In drawing this thesisto aclose, | can only re-emphasise this point.
My engagement with complexity and the synergies which this theoretical understanding
has brought to my understanding not only of action research, learning and change, but of
the nature of knowledge itself, has had a profound influence on me as a teacher, researcher
and individual. My practice as an adult educator has changed considerably, and | now
better comprehend the diversity of student reactions to computer learning and appropriate
means of supporting their development toward computer capability. Beyond this, | believe
that the research has made a ‘rea difference’ in the learning lives of many students,
opening up not only new approaches to computer learning, but also nontraditional
approaches to teaching. If even a smal portion of these future teachers carry these values
and approaches to learning into their own classrooms then the change process will be
ongoing and the research worthwhile. It is this capacity for ongoing change which is the
idedl of action research. In parting, | leave Reason (2001, e.p.) with the final word:

Knowing will be more valid — richer, deeper, more true to life and nore useful... if
our knowing is grounded in our experiences, expressed through our stories and
images, understood through theories which make sense to us, and expressed in
worthwhile action in our lives.
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Appendix1 - Editorial and Stylistic Consider ations

A: Spdlling and Punctuation: As a genera guide, all editorial conventions (including
punctuation, spelling and itaicisation) are in accordance with the Australian Style
Manual (Australian Government Publishing Service, 2000). Spellings contained
within quotation marks conform with the original document quoted. Some spelling
inconsistencies in the thesis may result as a consequence.

B. Page numbers from electronic publications. Where direct quotes are drawn from
electronic sources such as Web sites, page numbers are cited according the page of the
printed document (A4) from which the quote was drawn. Where such quotes are
drawn from electronic versions of publications printed elsewhere, and where origina
page numbers are not know, the abbreviation ‘e.p.’ is used instead of a guestimate of
the origina page source.

C. Pseudonyms and Student Identification: Given the large number of students
participating in the research in each year, the decision was made to allocate a number
to each student for the purpose of identifying student quotes. This numbering
commences at 1 in each student intake (i.e. cycle 1, cycle 2, cycle 3a and cycle 3b).
Students are thus identified, for example, as ‘ Student 34, Cycle 3a . Chapters drawing
on data from a single student cohort omit the cycle number, on the assumption that
thisisimplied by the context. An exception to this numerical identification of students
occurs in cycle 3a where the intense persona involvement with a smaller group of
students warranted a more personal and individua identification. Here, pseudonyms
are adopted. These pseudonyms maintain gender identification.

D. Définitions: A wide range of terms has come to be associated with the area of
computers in education. Information Technology (IT) is a broad term used in a range
of contexts from end-user computing to programming; however, it lacks a focus on
end-user computing, particularly as it applies in learning and teaching contexts.
Information and Communication Technologies (ICT) has been widely adopted for
educational contextsin the UK and New Zealand (Brown, 1999) and nore recently in
Audtradia (Toomey, 2001). While this term does place a focus on the communicative
applications of information technologies, others have argued that the convergence of
communications and computer technology means that there is little sense now in
digtinguishing them (Australian Council for Computers in Education, 1999). Brown
(1999) has attempted to focus definitions further through the use of terms such as
‘learning technologies or ‘educationa technologies. While these terms successfully
place the focus on end-user computing and specificdly its role in learning and
teaching, what is missing is a digtinction between computer technologies and other
‘technologies’, such as television, video, overhead projection or even the humble biro.
For these reasons my preferred term became ‘educational information technology’,

239



Appendices

and the name of the thesis being discussed in this Unit changed to reflect this
preference in 2000. Throughout the thesis, consistency is attempted in my own writing
through this use of the term ‘computing’ or ‘computers rather than ‘IT" or
‘educational IT’. Quotations conform with the origina document and hence some
inconsistencies in terminology may result.

Abbreviations

ACCE: Austrdian Council for Computers in Education.

ANTRA: Australian Nationa Training Reform Agenda.

BEd: Bachelor of Education (Primary); afour year undergraduate degree.

CBT: Competency Based Training.

DET: New South Wales Department of Education and Training.

Dip.Ed.: Diploma of Education (Secondary): a one year degree undertaken by
students who aready have an undergraduate degree.

I CT: Information and Communication Technology (seeIT).
I T: Information Technology:

Macro and Micro research: The differentiation between the macro and micro
research was discussed in section 1.5.2.

NSW: New South Wales

TAFE: Technica and Further Education

Unit: See also section 1.5.1. The Unit exists as a Web site with password protected
access for Southern Cross University students. Asis detailed in the thesis, from 2000
onwards a version of the Web site was burnt to CD and made available in this optiona
format. Where mention is made of the Unit CD-ROM this should be understood to be
identical to the Unit Web Site.

VET: Vocationa Education and Training
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Appendix 2 - Invitation to Participate

Lismore Campus
PO Box 157
Lismore NSW 2480
ph[02] 66 20 3000
fax [02] 66 22 1300

CoffsHarbour
Education Campus
Hogbin Drive
Coffs Harbour NSW
2457
ph [02] 66 59 3000
fax [02] 66 59 3051

Port Macquarie
Campus
140 Horton St
Port Macquarie NSW
2444
ph [02] 65 83 7597
fax [02] 65 84 1627

University Centresin

Brisbane
Clarence Valley
Gold Coast
Sydney
Tweed

AUSTRALIA

http://www.scu.edu.au

| am currently engaged in an action research PhD. | am using my experiences as a
lecturer in the area of educational information technology to help me better
understand the effect of various learner-focused teaching and learning methods in
developing individual capability in the context of information technology.

Action research is a form of collective self-reflective enquiry
undertaken by participantsin social situationsin order to improve
the rationality and justice of their own social or educationa
practices, aswell as their understanding of these practices and the
situations in which these practices are carried out.... The
approach is only action learning when it is collaborative, though
it is important to realise that the action research of the group is
achieved through the critically examined action of individual

group members.

(Kemmis, 1988)

Action research is not research ‘on’ people but research ‘with’ people. Under this
ideological stance | invite both my undergraduate and postgraduate studentsto
participate in this research with me.

Y ou may well ask, well, what'sin it for me? | believe that it is both consistent with
the objectives of this unit, as well as in your interest, to also engage in self-
reflective enquiry about effective teaching and learning processes in the context of
information technology. The learnings which | gain as | work with students at
undergraduate and postgraduate level are continually shaping the units which |

teach and the way that | teach them. As | change he units to incorporate the
understandings | have developed with students | hope that the units become better
able to develop capable information technology users and teachers. | pass these
understandings along to my students as they pass their developing understandings
of their own practice along to me. This means that we all benefit from each other.

The learning which you gain through this process will hopefully assist you to be a
more capable user of IT in the school environment and, most importantly, to help
your students become capable IT users. It is aprocess of learning together.

What would it involveif | participate?

In answer to this, little more than you would otherwise be involved in throughout
this Unit. The Unit is structured such that, even if you don't choose to participatein
the overal research project, then you will be involved in reflection and
documentation of your learning.

If you do choose to participate, all that is required is your consent for me to utilise
some of the information which you provide in your reflective journal as data to help
me develop in my own understandings. The additional cover sheet for Assignment 1
asks you to indicate your willingness, or otherwise, to participate.

In addition you are asked to complete the self-assessment survey (provided to you)
before you begin study on this Unit. You will also be requested to complete the
survey again after completing the unit. Again, your permission for the use of this
information is optional .
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Appendix 3 - ReflectiveJournal Cover Sheet

Additional Assignment Cover Sheet
Assignment 2
Reflective L earning Jour nal

Please complete the form below and return with your submission of Assignment 2 (Reflective Journal).

Assignment 2 is a Reflective Journal. In this journal you are required to provide reflections on your engagement
with the unit material and your experiences with technology throughout the Unit. Only the tutors and/or
markers for the Unit will read this journal. However as outlined previously you are invited to paticipate in a
larger action research study which is investigating the effect of various learner focused teaching and learning
methods in developing individual capability in the context of information technology.

It is envisaged that some of the information in your journal may be highly valuable in informing this research
study, assisting us to refine our approaches to teaching about technology in teaching and learning through
research as well asto further development this unit.

We thus seek your permission to keep a record of excerpts from your Journal. With your permission some
excerpts of your journal may be photocopied and you will be notified of those sections which | have copied.
These excerpts will be kept but would not be able to be directly connected to you personaly. If at any point
these excepts are quoted, they would remain anonymous (ie. your name will not be included).

If you decide to participate, you are free to withdraw your consent and to discontinue participation at any time
before the end of your participation in the unit. However, we would appreciate you letting us know of your
decision.

If you decide not to provide permission for thisto occur, your choice will not count against you in any way.

Renata Phelps
PhD Candidate and L ecturer, EDU10003

I:l Yes. | am happy for excerpts from my journal to be copied and used anonymously.

I:l No, | would prefer excerpts from my journal were not used in thisway.

Y our Name:

Signature: Date:
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Appendix4 - Teaching Evaluation Form

This questionnaire can be completed within 10 minutes. For most questions, please circle a number on the
scale that reflects your opinion about each statement. The final questions require your written comments. To

preserve your anonymity, please print your comments and do not write your name on the questionnaire.

Course Enrolled In: O BEd (Primary) O DipEd (Secondary) QO Other
Staff Member: 0O Renata Phelps Q Tutor a Independent/external Learning
1. How often in your experienceisthefollowing true?

None Some  Half of Most All of
of the of the the of the the
time time time time time

a  The staff member makes it clear what | need to 1 2 3 4 5
do to be successful in this unit.

b. The staff member iswell prepared for classes. 1 2 3 4 5

c. Feedback on my submitted work from the staff 1 2 3 4 5
member is helpful to my learning.

d. The staff member shows a genuine concern for 1 2 3 4 5
the quality of my learning.

e. The staff member presents the subject matter 1 2 3 4 5
clearly.

f. Overdl, how would you rate the staff member's teaching in this unit?

Very Poor Less Than Satisfactory Good Very Excellent
Poor Satisfactory Good
1 2 3 4 5 6 7

2. How often do you think thefollowing istrue?

None Some  Half of Most All of
of the of the the of the the
time time time time time

a The staff member teaches at alevel that | can 1 2 3 4 5
understand.

b. Inmy opinion, the staff member makes good use 1 2 3 4 5
of examplesand illustrations in teaching.

c. The staff member presentsthe material at a 1 2 3 4 5
satisfactory pace for me.

d. The staff member communicates enthusiasm for 1 2 3 4 5
the subject to me.

e. The staff member gives me clear guidance when | 1 2 3 4 5
have a problem.

f.  The staff member corrects errors/difficulties 1 2 3 4 5
without causing me embarrassment.

g. Inmy opinion, thereis agood balance in the 1 2 3 4 5
study materials between theory and its
application.

h. The staff member encourages me to be 1 2 3 4 5

responsible for my own learning.

Would you also please answer the questions on therever se side of this sheet.
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3. What, in your view, arethe best aspects of the course?

4. Inyour view, what aspects of the cour se need improvement?

1

2.

3.

4.

Cour se Specific Feedback

How would you describe:

Y our computer skill levels at the beginning of this course
Y our computer confidence at the beginning of this course
Y our computer skill levels at the end of this course
Y our computer confidence at the end of this course

Did you attend the face-to-face tutorials 3 times or more
(i.e. more than the compul sory sessions)

Pleaserank the value of each of the Modulesto you personally

Thinking
Using
Applying
Creating

How would you rate each of the following in helping your learning during this cour se

Face to Face tutorids
EDU10003 Online Resources
One-on-one assistance from tutor
Assistance from Peers

Books or other resources

Thank you for completing this questionnaire.

Low

1 2

1 2

1 2

1 2

O ve
Little
Vdue

1 2

1 2

1 2

1 2

Little
Vdue
1

P

NNDNDDNDN

3 4
3 4
3 4
3 4

O o
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4

L
Q
=y

o1 oo o

Great
Vdue

o oo

Great
Vdue
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Appendix5 - Student Evaluation Data, 1999 — 2001

This appendix summarises the student evaluation data from 1999-2001. All questions, with
the exception of question 1f are measured on a five-point Likert scale with 1 indicating
‘Some of thetime' and 5 indicating ‘all of the time’. Question 1f was measured on aseven
point with 1 indicating ‘Very poor’ and 7 indicating ‘ Excellent’.

Tablel7 Responsesto teaching evaluation, 1999-2001

CYCLE 3B

CYCLE1 CYCLE2 | CYCLES3A MY TEAM

*x TEACHING | TEACHING/

INDEPEN-
DENT

LEARNING

Av. [ SD. [ Av. | SD | Av. | SD. | Av. | SD. | Av. | SD.

la The staff member makesit clear | 44 0.6 45 0.6 3.0 19 4.7 0.5 47 05
what | need to do to be
successful in the unit

1b The staff member iswell 46 06 | 48 04 | 28 21 | 49 03 | 49 0.3
prepared for classes
1c Feedback on my submitted 44 [ 08 | 48 | 06 [ 37 | 18 47 | 06 | 44 | 08

work from the staff member is
helpful to my learning

1d The staff member shows a 47 05 48 04 | 32 20 49 0.3 48 05
genuine concern for the quality
of my learning

le The staff member presentsthe 45 1 07 | 45 ] 07 |32 | 16 48 | 04 | 46 | 06
subject matter clearly

1f Overal, how wouldyouratethe | 62 | 07 | 63 | 08 [ 40 | 27 69 | 04 | 66 | 06
staff member’steaching in this
unit

2a The staff member teaches at a 43 0.8 42 08 | 38 16 45 0.6 45 0.8
level that | can understand

2b In my opinion, the staff 43 | 08 | 43 | 09 |30 | 14 45 | 08 | 45 | 06
member makes good use of
examples and illustrationsin
teaching

2c The staff member presentsthe 39 | 11| 39 | 11 |32 |16 46 | 06 | 44 | 09
material at a satisfactory pace
for me

2d The staff member 4.7 0.7 4.6 06 | 40 14 4.8 04 4.7 0.6
communicated enthusiasm for
the subject to me

2e The staff member gives me 47 | 07 | 48 | 04 | 42 | 13 49 | 04 | 48 | 04
clear guidance when | have a
problem

2f The staff member corrects 47 | 07 | 48 | 04 | 34 | 18 49 | 03 | 48 | 04
errorg/difficulties without
causing me embarrassment

2g Inmy opinion, thereis agood 39 | 10 | 43| 08 | 30 | 13 47 [ 05 | 47 | 05
balance in the study materials
between theory and its
application

2h The staff member encourages 48 | 04 | 47 | 05 | 46 | 05 48 | 04 | 47 | 05
me to be responsible for my
own learning

Number of Respondents 29 38 6 20 44

* 3D = Standard Deviation

** Pleasenotethat in Semester 1, 2001 | had to take unforeseen medica leave for 6 weeks and so results are skewed by
changesin the staffing of the Unit and my non-availability during that period. Responserates are also low for this
same reason.
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Tablel8 Average skill and confidence levels at the beginning and end of the
Unit
CYCLE1 CYCLE 2 CYCLE 3A CYCLE3B
Pre Post Pre Post Pre Post Pre Post
Mean self-perceived skill level 25 41 29 4.2 29 42 31 4.3
Mean self-perceived confidence level 26 41 29 42 27 4.2 32 4.4
Average increase in skill 15 15 14 11
Average increase in confidence 15 14 14 12
Tablel9 Perceived value of variouslearning resour ces
MEAN MEAN MEAN MEAN
PERCEIVED | PERCEIVED | PERCEIVED | PERCEIVED
VALUE VALUE VALUE VALUE
1999
Face to face tutorials 42 44 44 4.3
Online resources 38 3.9 39 43
Assistance from tutor 47 46 43 46
Assistance from peers 38 39 38 37
Books or other resources 2.7 23 25 26
Module One (Using the Internet) 34
Module Two (Learning and Teaching with 37
the Internet)
Module Three (Publishing on the Internet) 43
Thinking 32 34 37
Using 36 39 41
Applying 4.3 41 43
Creating 48 44 46
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Table20 Analysis of responses to openrended questions on teaching evaluation,
1999-2001.

This table presents a collation of the qualitative responses to the open-ended questions on
the teaching evaluation surveys. In summarising the data some collapsing of categories
derived from each semester’s data has occurred to provide scope for comparison across

cycles.
— ~N 8 8-8 — ~N < %
BEST ASPECTSOF THE UNIT w w $ w ASPECTSOF THE UNIT NEEDING | w w 8 w
d 6‘ — — IMPROVEMENT 6‘ d — -
AR AEAEAK:
1|00 S I O €
CONTENT
Skill development; Specific 4 3 |4 More skills (scanning, burning, FTP, | 1 1 2
technical skills (e.g. digital camera); compression)
Using different platforms
Designing a Website 8 1319 (7 Designing a Website 1 1
Variety of tasks 1 Too much content 5 1
Thinking module 1 Smaller Thinking section 1
Theory 1 Moretheory 1
Relevance to teaching and schools 7 1 4 |2 Addressing value of IT in education 1
Catered for avariety of learning 1 (2
styles
Challenging level/catered for all 1 1 1 Pace of learning; either Slow down 1 3 1 5
abilities; ‘forces aspects of personal learning; too hard OR Speed up
initiative’ learning; too easy; More extension
work; cater for more advanced
UNIT DESIGN/ PEDAGOGICAL APPROACH
Online resources /CD-ROM 1 3 2 |7 Online resources preferred in book 5 1 1
form/or CD-ROM (in cycle 1)
Sdf-paced learning Flexibility 4 6 6 12 | More structure 2 1
Practical, hands-on Unit; ‘ Students 1 13110 [ 8 Technical issues, computers 3 1 2
areforced to be hands-on’; ‘ made crashing; accessing computers
me spend more time on the
computer’; total immersion in
learning computer skills
Tutorias 2 2 |1 More structure in tutorials 1
Non-compulsory tutorias; Not 1 2 Make tutorials compulsory; More 3 1
having lectures directed teaching; more guidance
Discussion board 1 Discussion board 1
SUPPORT
Teacher assistance, individual help, | 7 2 | 4 | 11 | Moreone-on-one help; moretutors;, | 12 | 6 2 1
enthusiasm, encouragement and more tutorials; ‘ some people
patience dominated tutorials'; support for
externals, smaller tutorias
ASSESSMENT
Relevance of assessment 2 |2 Clarity of assignments 3 4 3
Use of Reflective Journal 1 1 Reflective journa; ‘ Too much work 4 1 4
however was beneficial to my
learning’; ‘too much emphasis at
expense of skills'; “huge task’; less
emphasis but a good idea.
Space out assignment due dates 2 1
OTHER
Growth in confidence and skills [ 1 | | Year-long Unit; more time [ [5 |2
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Appendix 6

- Self-Assessment Survey

Lismore Campus
PO Box 157
Lismore NSW 2480
ph[02] 66 20 3000
fax [02] 66 22 1300

CoffsHarbour
Education Campus
Hogbin Drive
Coffs Harbour NSW
2457
ph[02] 66 59 3000
fax [02] 66 59 3051

Port Macquarie
Campus
140 Horton St
Port Macquarie NSW
2444
ph[02] 6583 7597
fax [02] 65 84 1627

University Centresin

Brisbane
Clarence Valley
Gold Coast
Sydney
Tweed

AUSTRALIA

http://www.scu.edu.au

Computersand You: A Self-Assessment Survey

The attached survey is designed to assist you to better understand your current attitudes and
beliefs about computers. It is aso designed to help inform us about the success or otherwise
of this unit in helping you to gain the skills, attitudes and confidence to use computersin
your future work as teachers.

Y our responses to the questions will help you to reflect on the factors which affect teaching
and learning with computers and will inform your own learning throughout the course. Y ou
will be prompted to reflect on this survey as you work through the “Thinking” section of the
Unit and you are asked to include the survey in your Reflective Learning Journal,

together with this permission sheet. You will also be asked to complete the survey at the
end of your involvement in the unit.

This form provides you with the option of allowing us to use the information that you
provide on this survey as part of a research project. Should you agree to this, then the
information which you provide will a all times be treated as confidential and your
anonymity will be preserved (i.e. the information will not be linked to you personally for the
purpose of data analysis or reporting). Your responses to this survey will not in any way
affect your results in this unit, nor will they be utilised in any way in connection to your
grading. If at any stage you change your mind and do not wish to participate in the study
then your consent can be withdrawn simply by contacting your tutor in writing.

Should you decide not to allow your responses to the survey to be used in this way then
your decision will not affect your resultsin the unit.

Renata Phelps
PhD Candidate and Lecturer, School of Education

Approval for Use of Data:

| give permission for my responses to this self-assessment survey to be
recorded and analysed for the purposes of course improvement and research
into students attitudes and beliefs about computers. | understand that the
information will not be identified to me personally in any way during analysis
and reporting. My name will only be utilised to match information which |
provide at the beginning and end of semester. | understand that my responses
to the questions will not in any way affect my gradesin this unit.

| do not give permission for my responses to be utilised in this way.

ves [

No|:|

Name: Student Number:

Signature: Date:

Please keep one copy of thisletter for your own futurereference and submit thesigned
copy with your survey.
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Computersand You: A Self-Assessment Survey

A. Demographic Information

Name: Student |D Number:

O male Age 01720 0 2125 0 2630 O 31-35 0 3640 0 41-45s O 4650 O 51+
D Female

Teaching

Sector

O Primary 0 Secondary  If Secondary, which KLA area

Please respond openly and truthfully to the questions, giving each question reasonable thought. The information which you
gain from it will be most valuable to you (and to us as researchers) if it is an accurate representation of your perceptions.
Pleaseindicateif thisasa 0 Pre-semester survey or all Post Semester survey

B. Freguency and Duration of Computer Use
Please circle the option below that is most appropriate to
your current circumstances

D. Frequency of useby others

Please respond to the following five questions using the
following scale, where 1= strongly disagree and 7= strongly
agree.

1. On average, how long 1 2 3 4 5 & 7
would you spend on a
computer each day (in
hours)

1. Member(sjof myfamily [y 2 3 4 5 & 7
use computers ...

2. Asagenera rule, how 1 2 3 4 5 & 7
frequently would you
use a computer

2. My friends (or aclose 1 2 3 &4 5 & 7
friend) use computers

3. My lecturers/tutors uses 1 2 3 4 5 & 7
computers ...

4. Myworkcollesguesuse |7 2 3 4 5 6 7
computers...

5. Other students use 1 2 3 4 5 & 7
computers ...

C.  Encouragement by others
Please respond to the following five questions using the

following scale, where 1= strongly disagree and 7= strongly

agree.
i!.;Egnlﬁ ] 1 1 1 ] ska"rgf
1 2

i 4 5 6 7

E. Support
Please respond to the following five questionsusing
the following scale, where 1= strongly disagree and 7=
strongly agree.

Eggnlﬁl L1 1 |52§""gir
1 2

i 4 5 6 7

1. | have been 12 3 4 5 6 7 1 ”&;ﬁedcgsn?i?;cem 12 3 4 5 6 7
encouraged to use horcverathis
computers by assistance is easy to
member(s) of my get
family
2. | have been 1 2 3 &4 5 & 7 2.1f | need assistance in 1 2 3 &4 5 & 7
encouraged to use using computer
computers by my software this assistance
school teachers iseasy to get
3. | havebeen 1 2 3 4 5 & 7 3. 1f | need assistance in 1 2 3 &4 5 & 7
encouraged to use selecting or pur chasing
computers by my computer equipment
friends this assistance is easy
to get.
4. lhavebeenencouraged [ 2 3 4 5 & 7 4. My fellow students, 1 2 3 4 5 & 7

to use computers by my
lecturers/ tutors

friendsor peersarea
good source of support
and adviceregarding
computers

5. I have been encouraged 1 2 3 4 5 & 7
to use computers by

5. Overdl, | fed that the 1 2 3 4 5 & 7
university is supportive

my employers or work of my useof
colleagues computers
6.Overell Ifeddencouraged | 1 2 3 4 5 & 7 6. | feel generaly 1 2 3 &4 5 & 7
by othersto use supported in my use of
computers computers
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F. Perceived Usefulness
Please respond to the following five questions using the
following scale, where 1= strongly disagree and 7= strongly

agree.
i!.;Egnlﬁ ] 1 1 1 ] ska"rgf
1 2

i 4 5 &6 7

H. Fedings
Please respond to the following five questions using the
following scale, where 1= strongly disagree and 7= strongly

agree.
i'?;Ef:lmlﬁl 1 1 ] ] sxanrgr
1 2

i 4 5 &6 7

l.Usngcomputersenables | y 2 3 4 5 & 7
me to be more efficient

L. lamconfidentaboutmy |1 2 3 4 5 & 7
ability todowell ina

inmy study course that requires me
to use computer
technology
2. Using computers will 1 2 3 4 5 6 7 2. feel at easelearning 1 2 3 &4 5 & 7
help mein my future about computer
teaching technology
3. Using computers gives 1 2 3 4 5 & 7 3.1 am the type to do well 1 2 3 4 5 & 7
me agood sense of with computer
accomplishment technology
4. Using computers 1 2 3 4 5 & 7 4. Thethought of using 1 2 3 4 5 & 7
enhances my standing computersis not
with my peers frightening
5. Using computers will 1 2 3 &4 5 & 7 5. 1 do not feel threatened 1 2 3 &4 5 & 7

help me get ajob

by theimpact of
computer technology

6. With the use of 1 2 3 4 5 &6 7
computers | can create
instructional materials
to enhance my
teaching

6. | amnot worried about 1 2 3 4 5 & 7
"breaking" computers

7. Using computers | can 1 2 3 4 5 & 7
access information
sources for my
teaching

7.1feel comfortebleabout |7 2 3 4 5 & 7
my ability to work
with computer
technology

8. Using computers will 1 2 3 4 5 & 7
help mefeel more
confident teaching my
students

8. Overdl | don’t ever fedl 1 2 3 4 5 & 7
anxious about using
computers

9. Using computers 1 2 3 4 5 & 7
provides me with
better results as a

student
10. Overdl | consider 1 2 3 4 5 & 7 |. Learning Confidence
computers to be useful Imagine you were given a new software package. It doesn't
tome meatter specifically what this software package does, only
that it isintended to make your job easier and that you have
never used it before. The following questions ask you to
indicate whether you could use this unfamiliar software
G. Attitude under avariety of conditions. Respond to each question

Please respond to the following five questions using the
following scale, where 1= strongly disagree and 7= strongly

agree.

Eggnlﬁlll
1 2

according to the following scale:

1. ...if therewasnoone 1 2 3 &4 5 & 7
around to tell me what
todoas| go

2. ...if I had only the 1 2 3 4 5 & 7
software manuals for
reference

]
3 4 5 6 7
2

3...iflhadseensomeone |1 2 3 4 5 & 7
else using it before
trying it myself

1. I like working with 1 3 4 5 & 7
computers

2.0ncel get onthe 1 2 3 4 5 & 7
computer | find it hard
to stop

4...iflcoudcalsomeone |7 2 3 4 5 & 7
for help if | got stuck

3.1 would chooseto usea 1 2 3 4 5 & 7
computer in my spare

5. ...if someone ese had 1 2 3 4 5 & 7
helped me get started

time

4. prefertousea 1 2 3 &4 5 & 7 6....ifThadalotoftimeto |1 2 3 4 5 & 7
computer to write my complete the job for
assignments which the software was

provided

5. 1 would chooseto use 1 2 3 4 5 & 7 7...iflonlyhadthebuilt- |1 2 3 4 5 & 7
computersin my in help facility for
teaching assistance

6. Overdl, | likeusing 1 2 3 &4 5 & 7 8. ..ifsomeoneshowedme |1 2 3 4 5 & 7
computers how to do it firs

9. ...if there was someone 1 2 3 4 5 & 7
giving me step by step
instructions
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J. Attribution

This section of the survey is designed to help you understand the reasons you attach to particular outcomes when using
computers.

Six imaginary scenarios are presented below. For each you are asked to indicate the most likely reason why the particular
outcome has occurred. Y ou will then be asked to further describe this reason which you have listed as either:

something to do with yourself or something outside your control;

something likely to occur in the future, or not; and

something that affects you generally or only in this situation.

For instance, say | was to imagine a situation where | bought a piece of furniture (say a computer desk) - one of those ones
which comes in a box. | spend hours trying to put it together, but it just won't work. | am asked to write down one possible
reason why this might happen. | might respond that | think it is because the instructions are really difficult to understand. In
this case | might respond that | see this as mostly due to others (2) and that it might occur reasonably frequently in the future
(6). | probably will feel that this"reason" does not affect other areas of my life (1).

Pleaserespond to thefollowing 6 scenarios (and one general questions) below:

1. Imagine that you are asked to produce an assignment using a computer. When you are marked on your assignment you
receive alow mark for presentation and layout. Write down one possible reason why this might happen.
a) | Towhat extent isthis reason due to something Totally dueto Totaly
about you or something about other people or others duetome
circumstances?
b) | Inthefuturewill this cause be present? Never present Always
Present?
c) | Isthiscause something that affectsjust thistype | Justthis All
of situation or doesit influence other areas of situation situations
your life?
2. Imagine that you are asked to locate some information on the World Wide Web and find exactly what you are looking
for first go. Write down one possible reason (or cause) why this might happen
a) | Towhat extent isthis reason due to something Totally dueto Totaly
about you or something about other people or others dueto me
circumstances?
b) | Inthefuturewill this cause be present? Never present Always
Present?
c) | Isthiscause something that affectsjust thistype | Justthis All
of situation or doesit influence other areas of situation situations
your life?
3. Imagine that you purchase a new computer program to use with your students in the classroom. You cannot get the
software to work. Write down one possible reason why this might happen
a) | Towhat extent isthis reason due to something Totaly due to Totaly
about you or something about other people or others dueto me
circumstances?
b) | Inthefuturewill this cause be present? Never present Always
Present?
c) | Isthiscause something that affectsjust thistype | Justthis All
of situation or doesit influence other aress of situation situations
your life?
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4. Imagine that you send an email to a friend however they cannot read the email. Write down one possible reason why
this might happen

a) | Towhat extent isthis reason due to something Totally dueto Totally
about you or something about other people or others dueto me
circumstances?

b) | Inthefuturewill this cause be present? Never present Always

Present?

c) | Isthiscause something that affectsjust thistype | Justthis All
of situation or doesit influence other aress of situation situations
your life?

5. You teach alesson to your students while on Practicum which incorporates computers. The lesson is a fabulous success
and your supervising teacher is most impressed. Write down one possible reason why this might happen

a) | Towhat extent isthis reason due to something Totally dueto Totaly
about you or something about other people or others duetome
circumstances?

b) | Inthefuturewill this cause be present? Never present Always

Present?

c) | Isthiscause something that affectsjust thistype | Justthis All
of situation or doesit influence other areas of situation situations
your life?

6. Imagine that your friend is having trouble doing something on their computer and asks you for assistance. You are
able to solve their problem with very little difficulty. Write down one possible reason why this might happen

a) | Towhat extent isthis reason due to something Totally dueto Totaly
about you or something about other people or others dueto me
circumstances?

b) | Inthefuturewill this cause be present? Never present Always

Present?

c) | Isthiscause something that affectsjust thistype | Justthis All
of situation or doesit influence other areas of situation situations
your life?

7. Whenthingsin your life generally go well for you it is because....

a) | Towhat extent isthis reason due to something Totally dueto Totaly
about you or something about other people or others duetome
circumstances?

b) | Inthefuturewill this cause be present? Never present Always

Present?

8.  When thingsin your life generally go badly for you it is because...

a) | Towhat extent isthis reason due to something Totally dueto Totaly
about you or something about other people or others duetome
circumstances?

b) | Inthefuturewill this cause be present? Never present Always

Present?
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Appendix 7 - Self-Scoring Form

Recording your scores

Complete the following scoring sheet after completing the questions as attached.

This salf-assessing scoring sheet is designed to assst students to gain an immediate and
general overview of their computer self-efficacy, and their attribution and learning style. It
is not intended to provide any interpretation of your results.

This sheet isto be retained by you and used for your own pur poses.

QUESTION RESPONSE/TOTAL Thisisyour
Frequency and Duration of D D D score for
Computer Use X = Computer

Bl xB2= usage.
MAX 42
MIN O
Encouragement by others Total Question C givide by =
Frequency of use by others | Total Question D Divideby | = | sUm Thisisyour
- o> _ OF computer self-
Support Total Question E EIVIde by = | EACH efficacy score.
_ - — AV.
Divide b =
Perceived Usefulness Total Question F 18” e by SCORE
Attitude Total Question G Divide by =
5
Fedlings Total Question H givide by =
Confidence Total Question | givide by =

J. Attribution

Record your scores to the attribution questions in the following table:

Q1 Q2 Q3 Q4 Q5 Q6 Aver- | Thisisyour computer
age specific score for
Part a internal/external
attribution
Part b Stability of
attribution
Part ¢ Generalisability of
attribution
Question Question Aver-age Thisisyour
7 8 general soore for
internal/external
Part a attribution
Part b Stability of
attribution
External Internal
Visually compare your general 1 7
attribution score to you computer
specific scoresusing thebox | Unstable Steble
below. 1 !
Non- Generdisable
Generalisable 7
1
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Appendix 8 - Teaching Strategy Evaluation Form

Student Name: Date:

Teaching Method:

Did you find this method of learning Easy Difficult
Ll ] i l ] ]
1 2 3 4 5 & 7
Significant
To what extent did this method of learning i’\lrr?provemmt imp?g,;?;t
improved your specific computer skills 1 l L l ] ]
1 2 3 4 5 & 7
No Significant
_To what extent did this method of Ie_arni ng |mp:oven]ent 1 1 I |r|nprov:amen
improved your general computer skills 1 2 3 4 5 6 7
No Significant
To what extent did this method of learning |mp:oven}ent l L l I:T]prOVIem ot
. ° .
increase your general computer confidence? 1 2 3 4 5 & 7

Would this method work for your ongoing computer skill development? YesO or No O

Why?

Would you consider using this approach when teaching your own students?
YesOorNo 0O

Why?

Any other comments:
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Appendix9 - Tutor Letter of Consent

An investigation of the effect of variouslearner-focused teaching and lear ning methods
in developing individual capability in the context of infor mation technology.

In your role as tutor in EDU10003 — Educational Information Technology, you are invited to
participate in an action research project to investigate the influence of various teaching and
learning approaches on computer skill development. If you choose to participate in this
study you are asked to work closely with the researcher, in implementing a range of
teaching approaches during your tutorials. You are also requested to keep in communication
with your co-tutor, to participate in regular ‘de-briefings' and/or a final interview at the

Lismore Campus conclusion of the semester.
PO Box 157

Lismore NSW 2480 . . . -
oh [02] 66 20 3000 It is not expected that you will be required to undertake additional work or face any

fax[02] 66221300  additional time demands above those normally required of tutors. However your
commitment to the aims of the project and to the philosophical underpinnings of its
CoffsHarbour methodology (i.e. action research) would be highly beneficial to the project. By way of
Education Campus . . . .
elaboration the following quote is provided:

Hogbin Drive
Coffs Harbour NSW
2457 Action research is a form of collective self-reflective enquiry undertaken by
ph [02] 66 59 3000 participants in social situations in order to improve the rationality and justice of
fax [02] 66 59 3051 their own socia or educational practices, as well as their understanding of these
practices and the situations in which these practices are carried out.... The
Port Macquarie approach is only action learning when it is collaborative, though it isimportant to
Campus redise that the action research of the group is achieved through the criticaly
140 Horton St examined action of individual group members (Kemmis, 1988).
Port Macquarie NSW
2444

ph [02] 6583 7597 It is anticipated that the co-tutor and principal researcher for the project, Renata Phelps, will
fax [02] 65841627  Mmaintain records based on discussions with you (i.e. through debriefing sessions) and survey
the reactions of students to these approaches. These observations and reflections will be
made available to you and you will be free to make any omissions, alterations or additions to

University Centresin these. Unless you choose to do so, you will not be required to make such notes yourself.

Brisbane The aim of the research is not intended to evaluate your teaching ability. The ethos of the
Clg;r:z;/:sltley study is to engage in collaborative enquiry towards improved practise by al participants
Sydney (students and tutors). Therefore information gathered from the project will not be used in
Tweed any personally relevant context. Issues regarding your anonymity (versus acknowledgment)

in any documentation of the research will be up to you and you will be consulted before any
AUSTRALIA mention is made of you personally in connection with the study.

http://www.scu.edu.au
Should you wish to be involved in publishing from the research then opportunities will exist

for collaborative publication. If you decide to participate, you are free to withdraw your
consent and to discontinue participation at any time.

Renata Phelps, PhD Student and L ecturer, EDU10003.

| have read the information above and agree to participate in this study.

Name of Participant: .......... Signature of Participant: ~ Date: ...

| certify that the terms of the form have been verbally explained to the tutor, that
the tutor appears to understand the terms prior to signing the form, and that proper
arrangements have been made for an interpreter where English is not the subject's
first language. | asked the subject if she/he needed to discuss the project with an
independent person before signing and she/he declined (or has done so).

Signature of the researcher: Date. ...
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Appendix 10 - Graphic Interfaceto the Unit
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Appendix 11 - Cycle 2 Participation Rates and Demographic

Data
Table21l Student Participation by Gender
PRIMARY [SECONDARY TOTAL PERCENT
Female 48 39 87 73.1
Male 7 25 32 26.9
Total 55 64 119 100.0
Table22 Ageby Sector
SECTOR TOTAL PERCENTAGH
Primary Secondary
17-20 2 1 3 2.5%
21-25 37 29 66 55.5%
26-30 7 9 16 13.4%
31-35 3 7 10 8.4%
36-40 3 7 10 8.4%
41-45 2 7 9 7.6%
46-50 1 2 3 2.5%
Unknown 2 2 1.7%
TOTAL 55 64 119 100%
Table23  Student Participation by Sector
FREQUENCY| VALID
PERCENT
Secondary — Visual Arts 16 13.4%
Secondary —HSIE 10 8.4%
Secondary — PDHPE 14 11.8%
Secondary —Music 9 7.6%
Secondary — Science 13 10.9%
Secondary — English and other Languages 2 1.6%
Primary 55 46.2%
TOTAL 119 100%
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Appendix 12 - Pre-Semester Self-Efficacy Data, Cycle 2

Table24 Pre-Semester Sdf-efficacy Data, Cycle 2

Note: Data were rounded off to the nearest percentage and in each case calculations were performed on valid
survey responses.

N MED MO 0 1 2 3 4 5 6
IAN DE
Duration of Computer Use 117 1 1 14 69 26 4 2 1 1
12% | 59% | 22% | 3% 2% 1% 1%
1 2 3 4 5 6 7
Frequency of Computer Use 116 6 7 1 3 2 4 31 36 39

1% 3% 2% 3% | 27% | 31% | 34%

ENCOURAGEMENT BY OTH ERS

Encouragement by family 118 4 5 16 16 17 22 29 10 8
14% | 14% | 14% | 19% | 25% | 8% 7%
Encouragement by school 117 4 4 15 8 21 26 18 20 8
teachers 13% [ 7% | 18% | 22% | 15% | 17% [ 7%
Encouragement by friends 118 4 4 12 15 10 32 27 13 9
10% | 13% | 8% | 27% | 23% | 11% | 8%
Encouragement from lecturers | 118 6 6 0 1 5 14 25 38 35
0% 1% 4% | 12% | 21% | 32% [ 30%
Encouragement by work 114 4 4 15 11 9 33 12 22 12
colleagues* 13% | 10% | 8% | 29% | 11% | 19% | 11%
FREQUENCY OF USE BY OTHERS
Family’s use 118 6 7 13 7 7 7 23 23 38
11% | 6% 6% 6% | 19% | 19% | 32%
Friends use 118 6 6 0 1 1 10 31 46 29
1% 1% 8% | 26% | 39% [ 25%
Lecturers use 116 7 7 0 1 1 3 14 25 72
1% 1% 3% | 12% | 22% | 62%
Work colleague’s use* 106 6 6 9 6 8 12 14 33 24
8% 6% 8% | 11% [ 13% | 31% | 23%
Other students use 116 6 6 0 0 1 8 15 52 40
1% 7% | 13% | 45% | 34%
SUPPORT
Assistance using hardware 116 4 4 6 18 18 23 23 21 7
easy to get 5% | 16% | 16% | 20% | 20% | 18% | 6%
Assistance using softwareeasy | 116 4 4 6 17 11 34 22 17 9
to get 5% [ 15% [ 9% | 29% [ 19% | 15% | 8%
Assistance purchasing 115 4 4 6 15 16 27 24 14 13
equipment easy to get 5% 13% | 14% | 23% [ 21% | 12% | 11%
Fellow students andfriendsare | 118 5 5 2 10 10 20 36 21 19
good support 2% 8% 8% | 17% | 31% | 18% | 16%
University is supportive of use | 118 5 5 2 4 13 21 30 29 19
of computers 2% 3% 11% | 18% | 25% | 25% | 16%
PERCEIVED USEFULNESS
Enable meto be more efficient | 118 6 6 0 4 6 12 14 41 41
3% 5% [ 10% [ 12% | 35% | 35%
Will helpmeinfutureteaching | 118 6 7 0 0 2 6 14 42 54
2% 5% | 12% | 36% | 46%
Gives me a sense of 118 6 5 3 2 4 17 33 33 26
accomplishment 3% 2% 3% | 14% | 28% | 28% [ 22%
Enhances standing with peers | 118 4 4 17 9 20 28 21 13 10
14% | 8% | 17% | 24% | 18% | 11% | 8%
Provides better resultsasa 117 6 6 2 2 6 16 20 46 25
student 2% 2% 5% [ 14% | 17% | 39% | 21%
Will help me get ajob 118 6 7 0 1 2 10 23 35 47
1% 2% 8% | 19% | 30% | 40%
Can create instructional 118 6 7 2 1 4 7 14 41 49
material to enhance teaching 2% 1% 3% 6% | 12% | 35% | 42%

* The lower response was probably due, as noted by several students, to their nonparticipation in the work force.
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Can access information for my 118 7 7 0 3 2 8 8 34 63
teaching 3% 2% 7% 7% | 29% [ 53%
Helps mefeel moreconfident | 118 6 6 4 4 4 17 22 36 31
teaching my students 3% 3% 3% | 14% | 19% | 31% [ 26%
Provides better resultsasa 118 6 6 2 2 7 12 28 39 28
student 2% 2% 6% | 10% | 24% | 33% [ 24%
ATTITUDE
I like working with computers | 118 5 6 5 3 5 20 29 40 16
4% 3% 4% | 17% | 25% | 34% | 14%
Once on the computer | findit | 118 4 4 8 16 13 35 27 10 9
hard to stop 7% | 14% | 11% [ 30% | 23% | 8% 8%
| would chooseto use a 118 4 5 15 17 16 22 25 17 6
computer in my sparetime 13% [ 14% | 14% | 19% | 21% | 14% [ 5%
| prefer to use acomputer to 118 7 7 2 3 2 6 9 32 64
writeassignments 2% 3% 2% 5% 8% 27% | 54%
I would choose to use 118 6 6 2 0 6 11 21 52 26
computersin my teaching 2% 5% 9% | 18% | 44% | 22%
ANXIETY (FEELINGS)
| am confidentintheabilityto | 118 5 5 9 7 12 22 33 18 17
do acourse requiring 8% | 6% | 10% [ 19% | 28% | 15% | 14%
computers
| fedl at ease learning about 118 5 5 7 8 13 23 28 22 17
computer technology 6% 7% | 11% | 19% | 24% | 19% | 14%
| am the type to do well with 117 4 4 9 7 19 33 26 15 8
computer technology 8% 6% 16% | 28% | 22% | 13% [ 7%
Thethought of using 118 5 5 8 6 11 18 26 23 26
computersis not frightening 7% 5% 9% 15% | 22% | 19% | 22%
| do not feel threatened by the | 118 5 7 7 6 9 24 23 23 26
impact of computer technology 6% 5% 8% | 20% | 19% | 19% | 22%
I am not worried about 118 6 7 3 7 12 13 20 28 35
‘bresking’ computers 3% 6% | 10% | 11% | 17% | 24% | 30%
| feel comfortable about my 118 5 5 5 5 9 20 31 28 20
ability to use computers 4% 1% 8% | 17% | 26% | 24% | 17%
LEARNING DEPENDENCY
If there was no one around 118 4 4 9 12 15 29 25 18 10
8% | 10% [ 13% | 25% [ 21% [ 15% | 8%
If I only had manuals 118 5 4 4 10 13 30 28 21 12
3% 8% [ 11% [ 25% | 24% | 18% | 10%
If I had observed someone 118 5 5 3 6 10 20 36 28 15
beforehand 3% 5% 8% | 17% | 31% | 24% | 13%
If I could call someoneif I got | 118 6 6 0 2 8 16 32 39 21
stuck 2% 7% | 14% | 27% | 33% | 18%
If some one helped me get 118 6 6 0 2 8 16 32 39 21
started 2% 7% | 14% | 27% | 33% | 18%
If I had lotsof time 118 6 5 2 4 5 15 31 30 31
2% 3% 4% | 13% | 26% | 25% | 26%
If I had built in help only 118 5 5 3 6 16 25 32 19 17
3% 5% [ 14% [ 21% | 27% | 16% | 14%
If some one showed mehowto | 118 6 7 1 1 4 12 26 35 39
doit 1% 1% 3% | 10% [ 22% | 30% | 33%
If there was some one giving 118 7 7 0 1 1 10 16 26 64
step-by —step instruction 1% 1% 8% | 14% | 22% | 54%
Table25 Cross-tabulation of frequency and duration of computer use
PRE-FREQUENCY OF COMPUTER USE
Never Occasion | Mthly [ Mthly + Wkly Wkly + Daily TOTAL
aly
Duration 0 1 1 1 4 6 1 14
of 1 2 1 18 26 21 68
computer 2 5 8 12 25
use 3 4 4
(inhours) a 2 2
5 1 1
6 1 1
Total 1 3 2 4 30 36 39
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Appendix 13 - Analysisof Individual Outlying Responses
I ndicating L ow Self-Efficacy

Table 26

Analysis of Individual Outlying Responses Indicating Low Self-
Efficacy

STUDENT
NO.

FREQ.
USE

ENCOU'T
BY
OTHERS

FREQ.
USE BY
OTHERS

SUPPORT

PERC'D
USE.

ATTITUD
E

FEELING
S

SELF-
EFFICAC
Y

6

XXX

10

X

19

28

X

XX

37

50

55

67

68

74

73

75

XXX

88

90

91

95

101

103

XX

X[ X[ X[ >

106

108

x

114

116

XX

118

XX

125

130

132

134

142

XX

151

154

156

161

162

167

172

178

179
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Appendix 14 - Analysisof Correlation, Pre-Semester Survey,
Cycle?2
Table27 Analyssof correlation, pre-semester, Cycle2

2 > .
Note: S o gw: 8'5“’ £« 93},5,@
* = Significant at the 0.01 level. =3 % = ‘gé 28 '% g E - 8 E
** = Gignificant at the 0.05 level. £282 | 2& %_ 33z | 85 32§
588|278 |87 5> [5§°
VARIABLE SPEARMAN'SRHO
KLA 1 .024 -.040 101 .076
Age -.127 -.129 -.101 .015 .014
Gender 144 135 -.013 -.110 041
Daily Computer Usein hours 155 .209 ** 371* .250* 372*
Frequency of Computer Use .364* 403* .481* .258* .390*
ENCOURAGEMENT BY OTHERS
Encouragement by family .366* .303* .267* .077 .168
Encouragement by school teachers .208** .158 .250* 276* 209**
Encouragement by friends .332* 271* A452* .238* .245*
Encouragement by lecturers 156 131 .250* 241* 231**
Encouragement by work colleagues .042 .084 .143 181 .047
USE BY OTHERS
Family's use 128 .054 .136 .074 .078
Friends’ use .290* .326 * .313* .199** 278*
Lecturers’ use -.089 -.115 -.011 .206** .014
Work colleagues’ use .098 174 .246** .140 144
Other students’ use 133 178 .342* .204** .232%*
SUPPORT
Assistance using hardware easy to get .455* .350* 224** .189** 124
Assistance using software easy to get .529* 406* 274* .255* .200**
Assistance purchasing equipment easy to get .499* .332* 174 .226** .260*
Fellow students, friends are source support .334* .289* .405* .148 274*
University is supportive of use of computers A407* 377 321 441 406*
PERCEIVED USEFULNESS
Enable me to be more efficient .350* .282* .276* 440* A424*
Will help mein future teaching .286* 197** 233** .518* .468*
Gives me a sense of accomplishment 224** 174 .329* 496*
Enhances standing with peers .257* 116 .208** .408* 313*
Provides better results as a student .324* .292* .311* .510* 499*
Will help me get ajob .289* 172 .190* .379* .381*
Can create material to enhance teaching .344* 273 .337** 473 544*
Can access information for my teaching .350* 215%* 317+ .363* 461*
Helps me feel more confident teaching .069 -.062 .204* .480* 507*
Provides better results as a student 277* 77 .297* A27* A497*
ATTITUDE
I like working with computers .586* A74* .676* 481* 484*
Once on the computer | find it hard to stop A07* A434* .640* A433* 510*
Would choose to use computer in spare time A481* A467* .329* A439*
Prefer to use computer to write assignments .376* .238* .266* .329* 469*
Would choose to use computers in teaching A453* 341 A439* 496*
FEELINGS
Confidencein ability to do well in course .853** .687* 485* 272 A76*
| fed at ease learning about IT .841** .718* .561* .302* A65*
| am the type to do well with IT .696* 481* 224** 453*
The thought of using IT is not frightening 740** .593* .543* 233** .363*
| do not feel threatened by the impact of IT .790** .609* A70* .248* 422*
| am not worried about "breaking" computers .608** .586* .302* .063 214*
Comfortable about ability to work with IT 811** .693* .384* .249* .386*
LEARNING INDEPENDENCE
If there was no-one around | .696* [ | .467* [ 174 [ .341*

261



Appendices

Appendix 15 - Analysisof Post-Semester Self-Efficacy Data,
Cycle?2
Table28 Post-semester sdlf-efficacy data, cycle 2

N | MED | MODE 0 1 2 3 4 5 6
IAN
Duration of Computer Use 57 2 2 1 12 16 11 9 3 5
1.8% 21% | 28.1% | 19.3% | 15.8% | 5.3% 8.8%
1 2 3 4 5 6 7
Frequency of Computer Use 56 7 7 0 0 0 2 8 9 37

3.6% | 14.3% | 16.1% | 66%

ENCOURAGEMENT BY OTH ERS
5 2

Encouragement by family 57 4 10 10 8 16 6 5
17.5% | 3.5% | 17.5% | 14.0% | 28.1% | 10.5% [ 8.8%
Encouragement by school 57 5 6 7 4 1 9 11 15 10
teachers 12.3% | 7.0% 1.8% | 15.8% | 19.3% | 26.3% | 17.5%
Encouragement by friends 57 5 5 4 0 7 11 17 11 7
7.0% 12.3% | 19.3% | 29.8% [ 19.3% | 12.3%
Encouragement from lecturers | 57 7 7 0 0 0 3 5 17 32
53% | 8.8% | 29.8% | 56.1%
Encouragement by work 54 5 5 8 3 2 7 13 8 13
colleagues 14.8% | 5.6% 3.7% | 13.0% | 24.1% | 14.8% | 24.1%
FREQUENCY OF USE BY OTHERS
Family’s use 57 5 5 3 4 3 8 16 13 10
53% | 7.0% 5.3% | 14.0% | 28.1% | 22.8% | 17.5%
Friends use 57 6 7 0 2 4 5 9 15 22
3.5% 7.0% 8.8% | 15.8% | 26.3% | 38.6%
Lecturers use 57 7 7 0 0 0 0 0 15 42
26.3% | 73.7%
Work colleagues use 50 6 6 0 2 1 5 9 17 16
4.0% 2.0% | 10.0% | 18.0% | 34.0% | 32.0%
Other students use 57 6 7 0 0 1 2 4 23 27
1.8% 35% | 7.0% | 40.4% | 47.4%
SUPPORT
Assistance using hardware 57 5 4 1 4 4 14 12 11 11
easy to get 1.8% | 7.0% 7.0% | 24.6% | 21.1% | 19.3% | 19.3%
Assistance using software easy | 57 5 4 1 3 6 13 14 10 10
to get 1.8% [ 53% | 10.5% | 22.8% | 24.6% | 17.5% | 17.5%
Assistance purchasing 57 5 4 2 4 6 16 11 12 6
equipment easy to get 35% | 7.0% | 10.5% | 28.1% | 19.3% [ 21.1% | 10.5%
Fellow students and friendsare | 57 5 7 1 1 8 8 12 9 18
good support 1.8% 1.8% [ 14.0% | 14.0% | 21.1% | 15.8% | 31.6%
University is supportive of use | 57 6 6 0 0 1 6 6 23 21
of computers 1.8% | 10.5% | 10.5% [ 40.4% | 36.8%
PERCEIVED USEFULNESS
Enable meto be more efficient | 55 7 7 0 0 1 1 6 13 34
1.8% 1.8% [ 10.9% | 23.6% | 61.8%
Will help mein futureteaching [ 55 7 7 0 0 0 2 2 15 36
3.6% | 3.6% | 27.3% | 65.5%
Gives me a sense of 54 7 7 0 0 1 5 12 7 29
accomplishment 1.9% 9.3% | 22.2% | 13.0% | 53.7%
Enhances standing with peers | 55 5 5 2 4 3 12 13 9 12
3.6% | 7.3% 55% | 21.8% | 23.6% | 16.4% | 21.8%
Provides better resultsas a 55 7 7 0 1 0 2 8 12 32
student 1.8% 3.6% | 14.5% | 21.8% | 58.2%
Will help me get ajob 55 7 7 0 1 0 2 9 13 30
1.8% 3.6% | 16.4% | 23.6% | 54.5%
Can create instructional 55 7 7 0 0 0 1 5 9 40
material to enhance teaching 1.8% 9.1% | 16.4% | 72.7%
Can cases information for my | 55 7 7 0 0 0 1 6 7 41
teaching 1.8% | 10.9% | 12.7% | 74.5%
Helpsmefedl moreconfident | 55 7 7 0 2 1 4 5 10 33
teaching my students 3.6% 1.8% 7.3% 9.1% | 18.2% [ 60.0%
Provides better resultsas a 52 7 7 1 0 0 1 9 8 33
student 1.9% 1.9% [ 17.3% | 15.4% | 63.5%
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ATTITUDE
| like working with computers | 54 6 0 1 3 5 10 19 16
1.9% 56% | 9.3% | 18.5% | 35.2% | 29.6%
Once on the computer | findit | 54 5 1 2 8 7 16 10 10
hard to stop 19% [ 3.7% | 14.8% | 13.0% | 29.6% | 18.5% | 18.5%
| would chooseto usea 54 7 6 6 5 8 10 7 12
computer in my sparetime 11.1% | 11.1% | 9.3% | 14.8% | 18.5% | 13.0% [ 22.2%
| prefer to use acomputer to 54 7 1 1 0 1 3 11 37
write assignments 1.9% 1.9% 1.9% 5.6% | 20.4% | 68.5%
| would choose to use 54 7 1 1 1 0 10 13 28
computersin my teaching 1.9% 1.9% 1.9% 18.5% | 24.1% | 51.9%
ANXIETY (FEELINGS)
| am confident inthe abilityto | 55 6 0 2 4 6 14 15 14
do acourse requiring 3.6% 7.3% | 10.9% | 25.5% | 27.3% | 25.5%
computers
| feel at ease learning about 55 7 1 2 1 7 11 16 17
computer technology 1.8% 3.6% 1.8% | 12.7% | 20.0% [ 29.1% [ 30.9%
| amthetypeto dowell with | 55 5 2 2 2 9 17 14 9
computer technology 3.6% 3.6% 3.6% | 16.4% | 30.9% | 25.5% | 16.4%
Thethought of using 55 7 2 0 2 4 13 12 22
computersis not frightening 3.6% 3.6% 7.3% | 23.6% | 21.8% | 40.0%
I do not feel threatened by the | 55 7 0 1 4 3 16 10 21
impac of computer technology 1.8% 7.3% 55% | 29.1% | 18.2% | 38.2%
| am not worried about 55 7 1 1 0 3 13 11 26
“bresking” computers 1.8% 1.8% 5.5% | 23.6% [ 20.0% | 47.3%
| feel comfortable about my 54 6 0 1 1 6 8 19 19
ability to use computers 1.9% 1.9% | 11.1% | 14.8% | 35.2% | 35.2%
LEARNING DEPENDENCY
If there was no one around 55 5 1 6 4 11 14 13 6
1.8% | 10.9% | 7.3% | 20.0% [ 25.5% [ 23.6% | 10.9%
If I only had manuals 55 5 1 3 9 4 18 8 12
1.8% 55% [ 16.4% | 7.3% | 32.7% | 14.5% | 21.8%
If | had observed someone 55 6 0 1 7 4 14 15 14
beforehand 1.8% | 12.7% | 7.3% | 25.5% | 27.3% | 25.5%
If I could call someoneif I got | 55 7 0 1 5 11 17 21 0
stuck 1.8% 9.1% | 20.0% | 30.9% | 38.2%
If some one helped me get 55 7 0 2 3 4 16 11 19
started 3.6% 55% | 7.3% | 29.1% | 20.0% | 34.5%
If I had lotsof time 55 7 0 1 4 5 11 16 18
1.8% 7.3% | 9.1% | 20.0% | 29.1% | 32.7%
If I had built in help only 55 7 2 2 4 11 12 11 13
3.6% | 3.6% 7.3% | 20.0% | 21.8% | 20.0% | 23.6%
If some one showedmehow to | 55 7 0 1 2 5 9 14 24
doit 1.8% 3.6% | 9.1% | 16.4% | 25.5% | 43.6%
If there was some one giving 55 7 0 1 3 2 6 9 34
step-by —step instruction 1.8% 5.5% 3.6% | 10.9% [ 16.4% | 61.8%
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Appendix 16 - Attributional Analysis, Pre-Semester Data, Cycle 2

Attributionsfor Lack of Success

Table29 Frequency analysis of attributions for lack of success on assignment

presentation
LOCUS STABILITY |GENERALISA
FREQ.[ % BILITY
EXT. | INT. |UNSTA [STABL | NON- |GENER
BLE E GENER.| AL.
Lack of knowledge/skill 35 35 30 10 9 16 10
Lack of effort/time commitment 18 18 16 7 7 6 10
(Communication fault of others 14 14 3 5 6 3 5 2

(incorrect information/instructions)

Differing expectations 8 8 6 2 1 1 3
Technical problems 4 4 3 1 2 1 3
Didn't follow direction 3 3 1 2
(Communication fault of self 3 3 3 1 1
Poor judgement 3 3 1 1 1 1
Lack confidence 2 2 2 2 1 1
Other 9 9 4 4 4 2 6 1
Total 99 100 11 68 33 26 41 28

Table30 Frequency analysis of attributions for inability to get new software to

work
LOCUS STABILITY [(GENERALISA
FREQ.| % BILITY
EXT. | INT. |UNSTA [STABL | NON- |[GENER
BLE E |[GENER| AL.
Lack knowledge/Skills 32 30 24 2 15 11 12
'Technical problems 26 24 7 10 7 8 11 5
Incorrect information/instructions 17 16 11 3 3 10 6 4
Lack of effort/time commitment 15 14 13 4 6 7 3
Lack experience 13 12 1 9 4 4 3 2
Need assistance 2 2 2 1 1 1
Frustration 1 1 1 1 1
Other 1 1
Total 107 100 19 62 21 45 39 27

Table31l Frequency analysis of attributions for friend being unable to read an
e-mail you send

LOCUS STABILITY |GENERALISA
FREQ.| % BILITY
EXT. | INT. |UNSTA [STABL | NON- |[GENER
BLE E GENER.| AL.
Technical problems 44 43 21 13 8 17 30 3
Lack knowledge/Skills 14 14 2 9 5 5 6 3
Other person'sinability 13 13 9 1 4 2 5 2
Incorrect information/instructions 12 12 1 6 5 3 4 1
Mistake 6 6 6 1 3 3 2
Lack of effort/time commitment 1 1 1 1 1
Other 13 13 3 6 1 4 4
Total 103 | 100 36 42 24 35 53 11
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Table32  Attributionsfor things going generally badly

LOCUS STABILITY
FREQ.| % EXT. | INT. JUNSTA [STABL

BLE E
L uck 15 16 3 4 8
Lack of effort 14 15 1 12 4 5
Salf 14 15 12 1 9
Attitude 9 9 1 8 1 6
Planning 7 7 4 1 4
Lack of control 5 5 2 1 1 1
Lack confidence 4 4 2
Time 3 3 3 2
Understanding 3 3 2 2
Other people 1 1 1 1
Other 21 22 4 7 7
Total 96 100 11 56 8 45

Table33 Summary of causal explanations relating to commonly cited
attributional explanationsfor lack of success

BREAKDOWN AS A PERCENTAGE OF THE
NO. OF RESPONDENTSPROVIDING THAT
ATTRIBUTIONAL EXPLANATION
All figures are percentages*

QUEST!I LOCUS STABILITY | GENERALIS
ONNO.|FREQ. | o ABILITY
EXT. | INT. |UNSTA[STABL | NON- [GENER
BLE E_|GENER] AL.
Lack of knowledge/skill Q1 35 35 86 29 26 46 29
Q3 32 30 75 6 47 34 38
Q4 14 14 14 64 36 36 43 21
AVERAGE | 26% 5 75 24 36 41 29

Technical problems Q1 4 4 75 25 50 25 75
Q3 26 24 27 38 27 31 42 19
Q4 44 43 48 30 18 39 68 7

AVERAGE | 24% | 50 31 32 32 62 9
Incorrect information/instructions Q1 14 14 21 36 43 21 36 14

Q3 17 16 65 18 18 59 35 24
Q4 12 12 8 50 42 25 33 8
AVERAGE | 14% | 31 35 34 35 35 15

Lack of effort/time commitment Q1 18 18 89 39 39 33 56
Q3 15 14 87 27 40 47 20
Q4 1 1 100 100 | 100
AVERAGE | 11% 92 | 22% | 60% | 60% | 25%

* Note that percentages do notamount to 100% as responses of ‘4’ (i.e. neither internal nor external, stable or unstable,
general or non-generaisable) are not shown but are taken into account.
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Attributionsfor Success

Table34 Frequency analysis of attributions for success on World Wide Web

search
LOCUS STABILITY JGENERALISA
FREQ.| % BILITY
EXT. | INT. |UNSTA[STABL| NON- |GENER
BLE E JeENER] AL.
K nowledge/Skill/Experience 45 42 1 33 4 32 9 23
Luck 20 19 6 7 5 9 11 7
Had precise information/instructions 19 18 4 10 1 10 4 6
Technical factors 4 4 3 1 2 2 1
Effort/time 3 3 2 1 1 1
Education 2 2 1 1 1
Confidence 1 1 1
Ease of task 1 1 1 1
\Wouldn't happen 1 1 1 1 1
Other 12 11 3 3 4 4 5 2
Total 108 100 18 58

Table35 Frequency analysis of attributions for success on teaching a lesson
incor porating computers

LOCUS STABILITY |GENERALISA
FREQ.| % BILITY
EXT. INT. UNSTA |STABL | NON- |GENER
BLE E |GENER| AL.
Preparation (Effort/time) 47 44 1 44 1 41 1 40
K nowledge/Skills/Experience of self 17 16 15 13 1 13
K nowledge/Skills of others 16 15 3 9 11 2 9
Confidence 10 9 8 8 1 7
Bluff 8 8 3 3 4 2 1
Luck 2 2 1 1
Technical factors 1 1
Ease of task 1 1 1 1
Other 5 5 1 4 1 4 1 1
Total 107 | 100.0 9 84 2 82 8 73

Table36 Frequency analysis of attributions for success in solving a friend's
computer problem

LOCUS STABILITY |GENERALISA
FREQ.] % BILITY

EXT. | INT. |UNSTA[STABL| NON- |GENER
BLE E JeENER] AL.
K nowledge/Skills/Experience of self 82 78 65 4 51 15 45
Luck 7 7 2 4 2 2 3 1
Lack of knowledge/Skills of others 3 3 3 1 1 2
Education 3 3 1 1 2 1

Ease of task 2 2 1 1

Confidence 1 1 1 1 1
Other 7 7 2 4 1 3 1 2
Total 105 | 100 8 76 8 59 21 52
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Table37 Frequency analysisof attributionsfor things going generally well
LOCUS STABILITY
FREQ.| % | EXT. [ INT. [UNST[STABL
ABLE| E
Hard work/effort 17 18 14 14
Luck 12 | 12 8 1 7
Time 2 2 2 2
Control 8 8 7 7
Planning 14 14 11 1 11
Attitude 17 | 18 17 15
Confidence 4 4 3 2
Patience 1 1 1
Understanding 1 1 1
Focused 1 1 1 1
Other 20 | 21 11 10
Total 97 [ 100 0 76 2 69
Table38 Summary of causal explanations relating to commonly cited

attributional explanationsfor success

BREAKDOWN ASA PERCENTAGE OF THE
NO. OF RESPONDENTSPROVIDING THAT
ATTRIBUTIONAL EXPLANATION
All figures are percentages®
QUEST LOCUS STABILITY |GENERALISA
ION [FREQ.| % BILITY
NO. EXT. [ INT. JUNSTA[STABL | NON- [GENER
BLE E |GENER| AL.
K nowledge/skills/experience Q2 45 42 2 73 9 71 20 51
Q5 17 16 88 76 6 76
Q6 82 78 79 5 62 18 55
AVERAGE 45% 1 80 11 70 15 61
Effort/Time Q2 3 3 66 33 33 33
Q5 47 44 2 94 2 87 2 85
Q6
AVERAGE 16% 23 42 12 29 12 28
L uck Q2 20 19 33 35 25 45 55 35
Q5 2 2 100 100
Q6 7 7 29 57 29 29 43 14
AVERAGE 9% 54 31 18 25 33 50
Confidence Q2 1 1 100
Q5 10 9 80 80 10 70
Q6 1 1 100 100 100
AVERAGE 4% 60 33 60 3 57
Education Q2 2 2 100 100 100
Q5 0
Q6 3 3 33 33 66 33
AVERAGE 2% 44 11 55 44
Ease of task Q2 1 1 100 100
Q5 1 1 100 100 100
Q6 2 2 100 100
AVERAGE 2% 33% | 66% 66% | 33% | 33%

* Notethat percentages do not amount to 100% as responses of ‘4’ (i.e. neither interna nor external, stable or unstable,
general or non-generdisable) are not shown but are taken into account.
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Appendix 17 - The Characteristics of ‘Capable’ Computer Users

It isimportant to note that the responses students provided were open ended. The omission
of a point by a student did not mean that they did not see this as important, merely that it
was not what came to their mind at the time.

gives me the confidence to get in and give anew program ago’ (Student 89)
‘ Confident enough to make mistakes - and proficient enough to correct them!’
(Student 123); ‘ Confident that... he could use proven strategiesto find out...”

Group Char acteristics of a Capable computer user Student Cited
Confidencein own skillsand abilities: ‘ not afraid or intimidated (Student 5,7, 17, 28, 32, 35, 36,
A 7); ‘1 regularly back everything up and know that all errors can be fixed. This | 39, 46,53, 74, 79, 87,

89,109, 111, 113, 126,
131, 133, 138, 148,
154, 156, 165, 169,
180

Patient and persistent Determined, stays calm; ‘ will often sit down and
work things out which may take them hours (Student 16)

16, 28, 61, 72, 74, 88,
95, 109, 110, 112, 123,
133,135, 142, 144,
153, 161, 169, 176,
177

Risk takers, courageto experiment, try new things: Not afraid to try or
make mistakes; ‘ not afraid to play around with the computer and so is not
held back when strange things happen (Student 56); ‘ Like all kids he had

very little concept of the price or 'delicate nature' of the machineand so as
gameto try anything (Student 33); Learn from their mistakes

5, 8, 16, 33, 39, 46, 56,
65, 75, 87, 88, 89, 105,
111,113, 123, 126,
138, 142, 144, 154,
176

M ethodical/logical thinking: ‘ clarity and speed of thinking (Student 36);
‘Fluidity of thought which allows him to see thingsin anew light and skip
from one point in amental process to another without interruption to hislogic
(i.e. he doesn't rely purely on aroutine or set pattern of thinking)’ (Student
37)

5,17, 36, 37, 39, 60,
72,89, 133, 142, 168

Enthusiasm and motivation: Enjoy usng computers; Positive attitude,
personal interest; Spends leisure time using computers, ‘Time spent at the
computer is apleasure and thereis virtually no limit to the time he wantsto
spendtrying and fiddling (Student 33);‘ Don't connect the hours spent on
practising aswork’ (Student47);

4,5, 28, 33, 47,79, 90,
105, 109, 110, 111,
154,161, 165, 167

Technical knowledge: Good knowledge of available programs; Knowledge
of software and hardware; Knowledge of terminology: Fluency and language
useinrelationto IT ‘he seemsto use alot of accurate and specific terms... his
accurate learning facility also mean that heisableto expressand clarify his
thoughts well and participate in productive intellectual exchanges with other
similarly capable technology users (Student 37).

12,27,31, 32, 36, 37,
41,42, 53, 55, 76, 78,
79, 87, 90, 109, 110,
119, 135, 140, 155,
158, 165, 169, 170,
177

Love of Learning; ‘Not intimidated by learning new processes (Student 17);
‘A thirsttolearn (Student 5); ‘ Like achalenge’ (Student 16); Seethingsasa
‘ challenge to be mastered rather than afear of the unknown’ (Student 7);
enthusiasm to learn and his ability to learn quickly’ (Student 15); A constant
learner (Student 81); ‘Enjoy achalenge’ (Student 88); Curious about new
developments; Know that there is always more to learn and understand;
Learns by engaging fully with every learning situation and keeping himself
open to any information, ideas and facts presented (Student 37); Inquisitive.

4,5,7,15,16,17, 28,
37,46, 47,58, 6181,
88, 89, 110, 112, 137,
153, 154, 159, 161,
170,171

Constant Use, deep immersion: ‘Experience, and lots of it” (Student 9);
Spends agreat deal of time at computer; Hastimeto play (Student 74)
Useit regularly; Ownstheir own computer (Student 164, 167).

4,9, 28, 36, 37, 58, 74,
79, 89, 91, 105, 114,
127,161, 164, 167,
176

Problem-solving abilities, deduction: * someone who can get themselves out
of trouble, fix mistakes' (Student 19); Understanding of problems that could
exist (Student 67); Ability to ‘Trouble Shoot’; Excellent at defining problems
(Student 72); ‘| dways look on the positive side of things and know thereisa
solution to every problem’ (Student 89); They know there is an answer to the
problem and are determined to solveit.

42,19, 39,67,72,74,
81, 89, 109, 135, 140,
142, 154, 155
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Ability to share skills: Ability to impart knowledge to others (Student 81);
Ability to know what someone less capable is talking about (Student 85);
“hiswillingness to share and discuss his knowledge enriches his development.
Aswell asinspiring otherswith hisideas he receivesthe samein return’.
(Student 112)

6,81,85,112,127,
137,140, 19, 160, 171,
177

Transferability/flexibility: Ability to build on existing knowledge; ‘to adapt
old knowledge to new concepts. They apply principles rather than needing to
learn exact, specific processes each time’ (Student 5)

5,19, 42,46,72,87,
109, 119, 142, 159

Knowswhen and whereto seek help: Knowledge or how to obtain resources
to address problems; Not afraid to ask;

8,26,31,46,72,87,
113,133, 135, 153,

Quadifying comment: Avoids assistance until she has explored al avenues 155, 174, 176
(Student 113)

M etacognitive Awar eness, reflective learner; Ability to critically analyseand | 32,46, 65,171
reflect and to use these abilities to analyse problemsthat arise and to learn

from experiences (Student 32)

Readily accept change; not daunted or flustered. 37,43,61
Organisation: * Ability to sort, categorise and prioritise the constant influx of 37,155

datd (Student 37)

Creative, inventive , Lateral thinkers, ‘fortitude to pursue new alleys or paths
yet unseen’ (Student 5); ‘ doesn't rely purely on aroutine or set pattern of
thinking (Student 37);

5,37,112, 144, 169

Thispoint is contradicted by Student 17: ‘They are very rarely the creative a7

type of person. The way these peoplelearn isthrough a set of processes, that is

they build an understanding over time, and once thisis done they can piece it

all together into one big picture’ (Student 17)

Efficient 76,79, 87, 140
Easy going nature, cam 142, 156, 101, 105

Lack people skills, prefer to work in isolation

6,43, 110, 169, 178

Y outh: Being so young and fearless they are able to pick things up so
quickly.... They grew up with computers

[Interestingly this factor was not mentioned frequently and from the
descriptions provided by students of the capable computer usersthey were
thinking of there was a huge range in ages. ..including many parents.)

111

Memory 168
Identified need to be acompetent computer user 4,131
Redlistic 89

Do not expect the computer or software to be infalible

Inquisitive 109
Cantype 53,177
Speed of reading (to read manuals) 56
Innate intuition concerning computers 60
Clear about what they want to achieve 154
Explorative 74
Ability to concentrate, remainfocused 46,74
Visualise processes and procedures 46
Recognise that they don't know everything. 72,171
Intelligent: ‘I think this particular characteristic comesto mind becausefor me | 16, 37, 88
computers appear to be quite technical... | often find the manuals are

sometimes difficult to understand. | personally think it takes areasonably

intelligent person to be able to understand these things'; * is generally

intelligent especialy when it comesto the terminology in manuals' (Student

89)

Thisis strongly contradicted by Student 46: ‘| am positiv e a successful IT user | (46)

does not necessarily have to be someone who isintellectually gifted...’ the
student refersto a 15 year old boy who did very poorly at school yet was
outstanding with computers.

(61 also qualified her
initial reponse- see
below)
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How a Capable computer user learns

Student Cited

Sdlf-directed Learning
Experimentation, trid and error, exploring, playing around
Learnsincidentally through structured 'playing’ (Student 79)

4,5,7,8,9, 15,16, 19,
27,35, 39, 53, 56, 60, 65,
67,72,74,75,78, 79,81,
88, 91, 101, 105, 110,
111,112,113, 114, 119,
123, 126, 127, 131, 133,
137,138, 142, 144, 158,
159, 160, 166, 170, 175,
178, 179, 180

Reading Manuals, Books and Magazines

6,42,56,72,74,78, 79,
85, 88,144, 153

Consults with others, Peer Group
Having a ‘mentor’

4,8,12,26,33,53,72,
74,81, 111, 112, 123,

Observation and reflection (Student 4) 154, 171
Using help files 26,72
Training (TaFE, University) 53,110, 112, 114, 158
Individua instruct ion 76, 168, 170
‘learnfirstly listening to others (Student 76)

Spending time 9

‘Immerse himself in the task and discover for himself what the computer, and himsdlf, | 15

were capable of.

Prefer to work in isolation rather than in cooperative group sesson. 43

Don't need to write things down 85
Abletolearnin avariety of learning situations 61
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Appendix 18 - Case Study Self-Efficacy Data, Cycle 2

CASE STUDY
1 2 4 5 6 7 8 9
MED | MOD I - - - @ - - -
AN | E | G |@ix & = z & i ]
55 |58 |38 |3 g 5% |58 |55
% & & I 5 & % &
Duration of Computer Use 1 1 1 0 1 1 6 1 3 1
Fregquency of Computer Use 6 7 2 4 5 5 5 7 7 7
ENCOURAGEMENT BY OTH ERS
Encouragement by family 4 5 1 4 2 2 6 5 5 1
Encouragement by school 4 4 3 3 6 4 5 5 6 4
teachers
Encouragement by friends 4 4 3 1 2 4 5 7 7 4
Encouragement from lecturers 6 6 5 5 6 6 7 7 7 6
Encouragement by work 4 4 4 1 2 6 - 5 7 1
colleagues
FREQUENCY OF USE BY OTHERS
Family's use 6 7 7 5 1 6 7 6 7 3
Friends use 6 6 5 5 5 6 6 7 7 6
Lecturers use 7 7 7 7 6 7 6 7 7 7
Work colleagues use 6 6 5 1 2 - - 6 6 1
Other students use 6 6 5 6 5 6 6 7 7 7
SUPPORT
Assistance using hardware 4 4 4 5 1 2 3 3 4 7
essy to get
Assistance using software easy 4 4 4 5 1 2 3 4 7 7
to get
Assistance purchasing 4 4 4 3 2 2 4 4 4 7
equipment easy to get
Fellow students and friends are 5 5 5 3 6 4 4 7 7 5
good support
University is supportive of use 5 5 3 4 2 4 6 6 5 6
of computers
PERCEIVED USEFULNESS
Enable me to be more efficient 6 6 4 6 4 3 7 6 6 5
Will help mein futureteaching 6 7 7 7 7 5 7 7 7 6
Gives me a sense of 6 5 5 2 6 7 6 6 7 5
accomplishment
Enhances standing with peers 4 4 7 2 1 3 4 2 3 1
Provides better resultsas a 6 6 7 3 4 3 7 6 6 5
student
Will help me get ajob 6 7 7 7 4 4 7 7 7 4
Can create instructional 6 7 7 6 4 4 7 7 7 6
material to enhanceteaching
Can accessinformation for my 7 7 3 4 2 4 7 7 7 7
teaching
Helps me feel more confident 6 6 3 2 7 6 5 7 7 6
teaching my students
Provides better resultsasa 6 6 5 3 4 3 7 6 6 5
student
ATTI TUDE
I like working with computers 5 6 1 1 4 6 3 6 7 6
Once on the computer | find it 4 4 1 1 4 4 5 4 4 2
hard to stop
| would chooseto use a 4 5 1 1 4 1 2 6 5 1
computer in my sparetime
| prefer to use acomputer to 7 7 1 7 6 4 7 2 7 7
writeassignments
| would choose to use 6 6 1 3 7 4 7 7 7 6
computersin my teaching
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MED [ MOD | _ — 3 ~ © 9 2 »
IAN E z z [ £ £ [ = =
X2 |8z |8 |§ |§ |§ |z |&g
5 =k ) 8 5 ) o a
5 |5 |g |6 |6 | |B |&
n
ANXIETY (FEELINGS)
| am confident in the ability to 5 5 1 1 4 3 6 7 6
do acourse requiring
computers
| feel a ease learning about 5 5 1 1 4 5 4 4 2
computer technology
| am the type to do well with 4 4 1 1 4 2 6 5 1
compuiter technology
Thethought of using 5 5 1 1 2 4 3 7 1
computersis not frightening
| do not feel threatened by the 5 7 1 1 1 4 3 7 7
impact of computer technology
| am not worried about 6 7 1 4 5 7 3 7 7
‘breaking computers
| feel comfortable about my 5 5 1 1 1 6 4 7 7
ability to use computers
LEARNING DEPENDENCY
If there was no one around 4 4 1 2 1 5 5 7 6
If | only had manual's 5 4 1 2 5 4 5 4 6
If | had observed someone 5 5 1 2 2 6 6 4 7
beforehand
If I could call some oneif | got 6 6 4 6 6 7 6 4 7
stuck
If some one helped me get 6 6 3 6 4 6 6 5 7
started
If | had lotsof time 6 5 1 5 6 5 6 1 7
If I had built in help only 5 5 1 5 3 3 4 7 6
If some one showed me how to 6 7 1 7 4 7 6 5 7
doit
If there was some one giving 7 7 6 7 7 7 7 2 7

step-by —step instruction
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Appendix 19 - Small Group L etter of Consent

Lismore Campus
PO Box 157
Lismore NSW 2480
ph [02] 66 20 3000
fax [02] 66 22 1300

CoffsHarbour
Education Campus
Hogbin Drive
Coffs Harbour NSW
2457
ph [02] 66 59 3000
fax [02] 66 59 3051

Port Macquarie
Campus
140 Horton St

Port Macquarie NSW
2444

ph [02] 65 83 7597
fax [02] 65 84 1627

University Centresin

Brisbane
Clarence Valley
Gold Coast
Sydney
Tweed

AUSTRALIA

http://www.scu.edu.au

Thank you for your interest in participating in the reflection and support action learning group
associated with the unit EDU10003 — Educational Information Technology.

This group isintended primarily to help inform the larger action research study which isinvestigating
the effect of various learner focused teaching and learning methods in developing individua capability
in the context of information technology. Y ou have been invited to participate in this group so that you
might play an active rolein informing this research. However the group is @ so intended to be beneficial
to you in terms of providing collegiality and support for your learning throughout the semester.

It is proposed that your participation in the reflection and support group will provide a discussion-based
alternative to the written reflective learning journal. Y ou will still be required to cover al the same unit
content asis required of al studentsin the unit. Participation in the group is not a substitute for hands-
on practise or reading associated with the unit. However, rather than being required to keep a written
learning journal your reflections will emerge from the group discussion.

Each group (currently 2) will involve approximately 6 participants and myself in an informal but semi
structured group discussion. Groups will be held for 2 hours on weeks 2-10 (excluding the study week).
Y ou would be expected to attend each week. If you miss a week then it may be necessary for you to
provide a written submission on that week’ s work.

Group discussions will be tape recorded. It is envisaged that some of the information from the group
discussons may be highly valuable in informing this research study, assisting us to refine our
approaches to teaching about technology in teaching and learning through research aswell asto further
development this unit. In volunteering to participate in thisgroup it is assumed that you are willing to
participate in the action research project, and that you are happy for the discussions to be tape recorded.
These excerpts would not be able to be directly connected to you personally. If at any point these
excepts are quoted, they would remain anonymous (ie. your name will not be included). The tape
recordings will only be listened to by the principa researcher (myself).

Trust is an important aspect of any group process such as this. It is important that al members of the
group feel that they can confide in the other group members and that their thoughts, reflections and
feelings are respected. Agreement to participate in the group represents an agreement to respect other
group members and to value their contributions to the group process.

If at any point you decide to withdraw from the group then you would be required to complete the
remaining requirements for the journa in awritten format.

Each week may involve some preparation work in terms of being encouraged to cover certain
components of the unit by designated weeks. However it is acknowledged that there will need to be
some flexibility in this.

Assessment will be made in terms of your overall contributions to the discussion as well as your
evidence of engagement with the unit resources. Both frequency and quality of contribution will be
taken into account. Marking will be conducted on par with written submissions. However, it is not
intended that the group discussion would be competitive in nature. It is envisaged that were students
contribute equally then a shared mark will be awarded to al students. If a student has not contributed
equally then a lower mark will be awarded. Should a student wish to pursue a higher mark then they
might choose to submit additiona written work however this is by no means required or expected.

Y ou are asked to think seriously about your commitment to the group at this stage asit is preferable that
you stay with the group over the nine weeks should you choose to be involved. If you decide not to
participate, your choice will not count against you in any way.

Renata Phelps, PhD Candidate and L ecturer, EDU10003

0 Yes. | am happy to participate in the Reflection and Support Action Learning Group,
for our discussionsto be tape recorded and for excerpts from these discussions to be
used anonymoudly for the purpose of the research. | am aware that trust isimportant to
the group situation and | am prepared to uphold that trust.

Y our Name:

Signature: Date:
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Appendix 20 - Small Group Participants Profiles, Cycle 3a

Group 1 Participants

Katy initidly saw herself as lacking confidence with computers. In the early sessions she
spoke of negative past experiences and concern about breaking computer equipment. Katy
had been exposed to computers in primary school, but not significantly in secondary
school. Although Katy had a computer at home she only used it to type assignments and it
was not connected to the Internet. She did occasionally use the University computers. Katy
had been involved in the first-year computer Unit but reflected that she didn’'t have a
purpose for learning at the time. In this early Unit she had been shown how to send e-mails
but had not done so since. Katy described herself as a risk taker and an independent
problem solver in other areas but not with computers, and saw this as a reflection of her
lack of motivation and confidence: ‘it has to be something you really want to do’. When
reflecting on her confidence to learn to use software independently, Katy stated that: * Y ou
wouldn’t even get me on the computer’. She was not into exploration and would only be
comfortable learning if someone was there with her. In the first session Katy expressed her
personal goal for the Unit ‘to not rely on other people for every step’. She also saw it as
important that she could assist her own students: ‘1 want my students to use computers
because | know how hard it is for me at the moment.” Under this resolve Katy changed
significantly in her approach to learning during the semester. Acknowledging that she was
not very playful she resolved to try to be more so. In week 6 she mentioned redising that
she learnt best by doing rather than watching others and by week 9 she reflected that she
‘used to observe and then have someone help her out step-by-step but now she was more
confident to go in’. She reflected that previoudy she would write down the steps but now
she was experimenting, doing it ‘again and again as practise’. By week 10 Katy was
changing settings on her computer and ‘things like that | would never have done before' .

Y vette described herself as having ‘afair bit of experience’ with computers and was fairly
confident in her ability to ‘figure things out’, athough it depended on ‘what it is and
whether | haveto’'. Asfor Katy, a‘purpose’ was important in motivating Y vette's learning.
Like many students quoted in Cycle Two, Y vette stated that she didn’'t respond positively
to group learning contexts such as the first year computer unit, and tended to learn more
through ‘play’. Like others in Cycle Two she was also uncomfortable with one-on-one
support. Y vette's father and brother were described as adept at computers, a point which
Y vette reflected ‘ does help’ ; however, she also acknowledged that they often did things for
her. While Y vette continued, throughout the semester, to reflect on the lack of value of the
tutorials and the fact that she ‘should be teaching myself’ she insisted on attending each
week, multi-tasking and ‘playing around’ and tuning in if there is something she couldn’'t
do. In week six, however, she made a decision not to attend but to spend some time
working independently at home. When asked to reflect on the experience she wasn't sure if
it was more beneficial or not and she continued to attend tutorials. Y vette seemed to strike
difficulties in the Challenge Assessment and produced a problematic Web site for the third
assignment.
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Gary had used computers for quite some time primarily through his past employment in an
insurance company. In this position he had used programs specific to that industry and
learnt in a very directive context, memorising the steps and reinforcing through repetition;
as he described it you ‘didn’t have to learn to think for yourself’. Gary had a computer at
home set up by someone else to access the Internet. Like Yvonne and Katy, Gary had been
involved in the first-year computer unit, something which he said ‘went in one ear and out
the other.” Gary described computers as very abstract and intangible. While Gary’s
computer experience had been rather limited in scope he acknowledged that using them at
his place of work every day, and observing others solving problems, did decrease the fear
of breaking them. Gary, as with the other members of the group, had been involved in the
first year computing unit and although he had received a good mark he reflected that he
‘didn’t know any of it... | didn’t learn anything because it was not fun’. Gary stated that he
preferred learning contexts with someone to support him, although he noted that he just
didn’'t have someone he could cal on to do that. Although Gary didn't seem to become
intensely involved with the Unit resources he did recount skill development, gained mainly
through friends. While maintaining the importance of one-on-one assistance, Gary did
seem to increasingly embrace self-directed learning approaches, In reflecting on the
exploratory learning approaches he commented on higher learning retention: ‘When we
were just playing around, doing it yourself, you have to make a connection in your brain’.
At a later point in the semester he described how a friend had shown him how to save
images from the Internet and he noted that he initially didn’t ‘take it in’ or write down any
steps but he did try it again himself at home. ‘I kept pressing and it kind of happened for
me eventualy... | didn’t write it down step-by-step because | don't think it helps you... you
kind of have to get it in a part of your memory where you format it with other things'. He
had aso, independently, figured out how to use Word art.

Peter was a mature aged student who had started doing this Unit the previous year and

didn’t complete it. Peter had struggled with the online resources, finding the links difficult
to maneuver and the information difficult to locate and navigate around. In a solution to
this he had, in the previous year, printed out the Unit, converting it to a linear format.

Despite this he had not submitted any assignments, had neglected to withdraw and had
failled the Unit simply through non-participation. Peter had had a computer at home for
some time and, athough experimenting with it a little, he stated he really only did basic
things at home and was ‘not game to try thingsin case | break it’. That said, he did spend a
fair bit of time accessing the Internet from University and found Web pages fun and
motivating. Like Katy he had been shown how to use e-mail in first year but had not used it
since: ‘| feel confident doing what I’m doing. Buit if it was stuff | wasn’t familiar with then
| wouldn’t feel comfortable’. Peter did not see himself asa‘playful’ person but wanted ‘to
know exactly how to achieve it. | don't want to fool around’. Half way through the
semester Peter purchased a new computer and started to ‘play’ with it a little more,

experimenting, for instance, with sound recording. Peter continued to struggle with the
online Unit resources and said that it ‘felt like chance if he discovered things'. Peter found
the site map helped him to navigate through the Unit and several times recommended it as
a strategy for others. The Unit remained a problem for Peter and by weeks nine and ten
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Peter continued to say that he ‘didn’t know where to start’. Despite this Peter completed the
Unit successfully. Interestingly, when | liaised with students at the end of the following
semester, | was told that Peter had ‘disappeared’ from the BEd course mid-way through
semester two, apparently returning to a panel-beating job which he had previousy been
employed in.

Group 2 Participants

L eon was a fourth year student who had a computer at home which he used daily. Leon's
history with computer interaction was particularly interesting. Leon had had the
opportunity to access computers at school; however, he had hated using them. Leon
reflected back on his school friends arguing about who would get the turn to play Carmen
Sandiego while he would dread his haf hour free time on the computer. For Leon,
computer use was boring and did not motivate him and he reflected that he was * probably
scared... a bit worried about pushing buttons' . Leon had also had access to a computer at
home as a teenager but didn’'t use it. It was not until Leon finished school and his friends
moved away that he discovered a need to use the computer. Given what Leon termed ‘a
need’ he was soon using e-mail every day. Leon had done the introductory first year unit in
computing and had enjoyed it. Interestingly here though, the course would have been
timely for Leon as he had freshly discovered a benefit in using e-mail. Leon often noted his
confidence to figure out new tasks or solve prablems himself through play; however, he
acknowledged that he rarely had the patience or persistence to do so.

Jill was a fourth year student who now also had a computer of her own a home and
accessed one regularly at work. Jill did not have the same level of confidence and
experience as Leon and had a background of high computer anxiety. Jill had ro computer
experience from school. She had initially enrolled in the introductory computer unit in her
first year but had been extremely upset by the experience and found hersalf frequently in
tears. She reflected that she had been unable to keep up in tutorials and * had no idea what |
was doing’. She had redlly struggled for her first three years at University, paying people to
type assignments for her despite having a computer at home. Through her work situation
she had more recently gained much more exposure to computers, which in her own words
had been ‘good’ for her. Her work environment afforded what seemed to be quite an un-
pressured self-driven computer context where she could experiment and try things out for
herself, although, as she mentioned, she still often felt scared she would stuff something up.
The children of her employer were regular computer users themselves and she was
evidently quite comfortable seeking assistance and support from them when having
difficulties. Jill became quite an interesting story in her own right as the semester
progressed, becoming a strong advocate of self-directed and independent learning.

Jll had felt incompetent in her use of computers on her last practicum and began the
semester determined to learn and to gain confidence: ‘| want to get on top of it—1'm sick
of stuffing around and fedling un-confident. I've just got to take it on because its
important’. Jill responded to the flexible learning context immediately, choosing not to
attend tutorials. She expressed her enjoyment of being able to work in her own time and at
her own pace, contrasting this with the negative experiences of an earlier group computer
learning context. ‘It has been good for me to work through things on my own and to think
for myself’. Jill repeatedly shared her learning strategies with the group, explaining that she
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would work through the CD-ROM, write down any steps she was unsure of and then open
up the program and work through it: ‘It is common sense and not getting frustrated... just
slowly going through the motions . She expressed how ‘really stoked’ she was when she
realised that she could learn independently, only seeking assistance occasionaly, and how
this enhanced her confidence. Jill increasingly assumed an encouraging and modelling role
with the other less confident students, emphasising her own successful experience working
independently and the positive effect it was having on her self-efficacy. Jill voiced genuine
and honest enthusiasm, all the while, however, emphasising that her learning was not
without problems: ‘to me that is al part of the challenge of learning it. | want to put myself
under that pressure so that | know | can doit’.

Matt was a third year mature aged student who had started at University in a different
degree program some 10 years earlier. Matt freely admitted to steering clear of computers.
He reflected on being a University for severa years and going to the computer labs only
once or twice. Throughout his degree he had paid people to type his assignments or to
perform required computer tasks. Matt had purchased a computer when he started the
Education degree but had redly only used it to type assignments. He rarely used the
Internet and had never used e-mail. Even when one of his units had required him to send an
e-mail the previous semester he had arranged for someone else to send it for him. Matt had
a modem at home but had been struggling for quite some time to get it to work, and had
basically given up. He noted that there was no-one he could ask for advice as the help desk
had done all they could. He wasn't sure whether it was him or the modem and pointed out
the expense of having a shop look at it. Matt had children of his own, aged 8 and 9 and they
were beginning to exert pressure to access things such as the Internet. Matt spoke of
reinforcing his learning after the tutorials and identified the limitations if he left it too long
before practising.

Catherine had purchased a computer in 1996 (a Macintosh) and used it mainly for word
processing. She estimated that during University time she would spend around 4 hours a
day on the computer for word processing and now used the Internet quite confidently.
Catherine commented that she would like to do more with the computer; however, she
found it time consuming. Catherine reflected on how much she had learnt from the
experience of purchasing her computer and putting it together. She had encountered major
problems.... ‘al the time | thought it was me, so | spent hours and hours on the phone to the
support people and then finally after severa months, maybe longer, | redlised that there
was something wrong with the motherboard’. Catherine reflected that she just ‘had to
throw herself in’ as there was no-one to help. Catherine also had a young son and she had
reflected on his ability to pick up computer skills and remember how he had done things.
Catherine spoke quite regularly of the difficulties in making the transition between her
Macintosh to a PC.

Shar on had been at University for a shorter period than most of the other students and had
recently transferred to the education degree from a different course. In her previous course
she had been required to use the University computer labs, which had been a very new
experience at the time — ‘I was out of my field’. When transferring to Education she had
felt the need to purchase a home computer. Sharon felt that being mature aged meant that it
took along time to learn things if there was no-one there to help. Sharon was quite reliant
on her husband's computer skills, referring frequently to his assistance or advice. Her
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husband did have a computer background but had not used them for some time before they
purchased one for home: ‘it was like starting again’. He used the computer regularly to
contact family and friends overseas; ‘he now knows more than me because he likes it’.
Sharon had undertaken a TaFE basic computer course the previous year, but had not
completed it. As Group Two got to know each other better there was a redlisation of
Sharon’'s reliance on her husband’ s assistance, both by Sharon herself and the group as a
whole. Severa interesting interchanges ensued as group members encouraged Sharon to
gain independence. Sandra reinforced to Sharon that self-redlisation of her reliance on her
husband was a positive first step in itsdlf: ‘It is a realy good to realise that you can’t take
him to school with you'. Sandra suggested that Sharon should try a strategy of putting the
computer on when her husband wasn't there and try using ‘help’ if she encountered
difficulties. Sharon indicated on several occasions that she was starting to adopt such
strategies. Interestingly, Sharon’s preference for, and reliance on, directive assistance was
also evident in her having chosen to undertake a TAFE basic computer course the previous
year. Sharon reflected that ‘what you covered in one day we didn't even cover in three
months'. Yet despite highly directive, step-by-step instructions and intensive assistance,
Sharon freely admitted on many occasions to not being able to do some of the basic skills
covered in this course. She had not, however, questioned whether the approach taken at
TAFE had been appropriate or effective, internalising her decision not to complete. Initialy
Sharon held tightly to her need for one-on-one, intensive assistance to learn new skills.
Later, however, Sharon reflected that it did have alot to do with how you are taught: that if
you were taught in a highly directive step by step way then this would be what you were
used to and you wouldn’t be able to think of other ways. This was a very interesting
comment for Sharon to make given her involvement in the highly directive TaFE learning
context and was quite significant in terms of reinforcing the potentia benefit of the
approaches employed in my teaching/research. Sharon seemed to struggle afair bit during
the Unit and held tightly to her need for one-on-one, intensive assistance to learn new
skills. Despite this she insisted on creating a complicated Web site incorporating sound
files, despite recommendations to keep it simple. My lasting impression was that Sharon
was a highly dependent learner but in referring back to transcripts | realised that she was, in
fact, one of the most vocal proponents of independent learning, encouraging others and
supporting the teaching approaches which encouraged independence and exploration:
“You have to get them to try to think’.

Carol was a fourth year student who clamed to be ‘quite fearful of computers. In
reflecting on her school opportunities Card indicated that she had ‘ stayed away because
(she) thought they were really complicated’. More recently she used computers for word
processing and had used the Internet which, she stated, motivated her because she knew
there was interesting stuff on there. She al'so mentioned being motivated by her realisation
of the need to use computers in her future teaching. However, computer use was evidently
still quite stressful for Carol — at one point she remarked that she felt exhausted after using
them for any period and that they gave her headaches, something she freely admitted was
probably a stress response. She referred to gaining experience using the Internet on the
University computers. Although she had been quite scared about it she was less fearful of
breaking it because it was not hers. She also mentioned not understanding what double
spacing was until third year. Carol had tried teaching a computer-based lesson on a
previous practicum and had had a ‘nightmare’ experience. However she reflected that she
had learnt a lot and had redlised that the problems were happening for others as well, not

278



Appendices

just herself. Carol’s desire to use computers effectively in her teaching was a strong
motivator for her and she expressed her determination that she would learn ‘this stuff’ for
her teaching. Carol reflected on the potential advantage of being a teacher who didn’t have
highly developed computer skills and knowledge, enabling kids to see that their teacher
was ‘having ago’ and learning together. These reflections gave Carol confidence that she
didn't need to ‘master’ everything and she began to see herself as a ‘capable’ computer
user. Like Matt, Carol stated that she would practise the skills covered in tutorials each
week. Carol mentioned finding online learning impersonal and that she even found text-
based learning more interactional. Carol proved to be an excellent facilitator of the group in
my absence, demonstrating some profound insights into the metacognitive and meta-
motivational learning process.

Sally was a vivacious fourth year student who provided yet another rich manifestation of
computer anxiety. She was certainly not a non-user, having been taught to use the Internet
in a one-on-one context by her flatmate who had a computer. As she admitted, Sally was
‘quite comfortable’ on the Internet providing the computer was aready on; she aso
referred to it occasionally as ‘fun’. Sally reflected that she hadn’t used computers much at
school, with computer use limited only to the playing of Carmen Sandiego. Her family
were evidently enthusiastic computer users, particularly her father and brother. Sally’s
father had purchased her a computer for Christmas and, although she got it out of the box,
she hadn’t plugged it in by the beginning of semester: ‘I don’t careto do it, | never useit’.
This was evidently an exaggeration given her comments about Internet use; however, this
lack of initiative or interest in setting up her own new computer evidenced a significant
anxiety. Sdly did seem to be ‘one of those individuals who experienced more than her fair
share of problems with computers. For instance, in one of the tutorials, she volunteered to
demonstrate software installation and in the process my laptop crashed; although | didn’t
ever et on to her that this had happened. In one humorous session she reiterated an incident
in the library when the server had ‘gone down’ and she felt it was her fault (although, as
she had described it, it was merely a coincidence). Saly described it as ‘another
disheartening computer moment’. Sally didn’t set up her computer until around week five
of semester, an event rewarded with cheers of elation and congratulations from the rest of
the group. By week nine she was playing primary school games on the computer and doing
assignments, athough she wasn't sureif it had a built-in modem and hadn’t looked for one.
Sally spoke of plans to purchase a music program so she could write her own music: ‘Itis
still not something that if | had free time I’d say I’'m going to play on the computer, but |
do dlocate time to it and use it — not once a day, but every 2 or 3° day’. By the end of
the Unit Sally stated, ‘1 wouldn’'t have chosen a computer elective of my own accord
because | would have been too scared to but | wish now there was one | could do.’

Bradley, in contrast to several of the other students, had not grown up with a computer in
his house, so whenever he got a chance to use a computer he ‘didn’t take it for granted... |
would get on and play around’. There was always a computer in the classroom and time
alocated to using it, together with free time. Using a computer was seen as fun, and partly
a reward and he used them as often as possible at school or friends houses, accessing
programs such as Maths Blaster and other games. Bradey spoke of using the Internet for
persona and recreational purposes including making travel arrangements. Bradley saw the
tutorials as ‘a waste of time... too basic’ but did little work on the Unit from the course
materials. Despite emphasising at one point that you couldn’t put off computer learning as
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you ‘get further behind Bradley showed repeated evidence of procrastination.
Interestingly, on submitting a piece of assessment work electronically | observed that he
was manually double spacing his writing with carriage returns, without utilising the built in
double spacing facility.

Sandrawas a mature aged student and a single mother. Like several of the other students
she had a computer at home but she didn’t like using it: ‘| hate sitting in that room and my
time is really valuable and I'd rather do other things'. Like Matt, she indicated that unless
she really had to she wouldn’t use it. Sandra perceived her aversion to computers as being
due to her socia concerns regarding the influence of computers on children and society:
‘because | hate them and hate what they are doing’. Sandra thus responded positively to
some section of the ‘Applying’ section which talked about ‘how you can make computer
learning co-operative and stimulate interaction and discussion’. Sandra freely admitted that
her biggest motivation was to ‘pass the Unit’ but also added that she acknowledged that
there was ‘a huge emphasis on technology in the classroom’. Carol’s mention of using
computers on her practicum stimulated some gnuine sdlf-reflection for Sandra as she
noted that ‘now I’ m starting to think | should introduce it and use it somehow’. Sandra was
very conscious of the dtrategies she was employing in her learning and the factors
impacting on her success. She aso evidenced great determination to implement new
strategies. An example of this was her reference to the *10 Tips section: ‘one of the tips
was to try things instead of writing it down and this really worked for me because the last
course | did | was so busy trying to write things down that 1'd get left behind’. Sandra
indicated that her confidence had gone from 2 to 6 during the semester and when quizzed
as to what was going to make her get to 10 Sandra acknowledged that she needed to spend
more time on the computer to improve. Sandra moved toward a genuine redisation that
using computers wasn't as difficult as she originally thought. Sandra wrote a reflective
summary of her experiences in the Unit which she provided to me at the end of the group
process. She spoke of her experiences learning to use computers as ‘empowering’ and
‘liberating’ in terms of redlising her independent ability and she noted that she felt ‘more
complete, in control and relaxed’ in classroom contexts. She described how for the first
time in five years she had typed an assignment without any assistance: ‘this was an
extraordinary achievement for me because to date, | had had a deep hate, passionate fear
and strong aversion to computers . Reflecting on what had changed her * negative mindset’
she noted the ‘warm, friendly, relaxed and tolerant demeanours of the tutors and their
encouragement of her to try and work things out herself firstly; successfully completing the
Challenge Assessment and its non competitive structure; the small group sessions which
she described as ‘motivating and stimulating’; the readings in the Thinking and Applying
modules; having the material at home where she didn’'t have to leave her children; her
motivation to improve, succeed and graduate and the General Tipsfor Learning.
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Appendix 21 - Small Group Self-Efficacy Data, Cycle 3a

Note that data was not available from Peter Jill, or Leon

I}
il Rl P O P O I - R R R
~ ~ x = w i - a a)
< i S < I < x 5‘5 g P
e g n | © z |
Duration of Computer Use 1 1 1 1 0 0 4 1 1 1 1 0
Frequency of Computer Use 6 7 4 6 3 4 7 7 5 5 5 1
ENCOURAGEMENT BY OTH ERS
Encouragement by family 4 4 2 5 6 1 2 1 1 6 3 6
Encouragement by school 4 3 5 3 6 1 3 1 4 4 5 1
teachers
Encouragement by friends 4 4 2 5 6 1 3 1 3 2 6 6
Encouragement from lecturers 6 7 7 6 6 6 6 7 6 6 5 4
Encouragement by work 3 1 5 1 6 5 5 - 6 2 1 1
colleagues
Overal Encouragement by 5 4 3 4 6 4 5 3 5 4 6 4
others
FREQUENCY OF USE BY OTHERS
Family’s use 6 7 2 7 7 2 6 3 1 7 4 7
Friends use 6 6 6 6 6 6 5 3 5 7 5 4
Lecturers use 7 7 7 4 7 7 7 3 7 7 7 7
Work colleagues use 6 6 5 2 7 6 5 3 6 6 4 7
Other students use 6 6 6 6 7 6 7 3 6 7 6 7
SUPPORT
Assistance using hardware 4 4 3 4 1 3 2 5 1 6 4 4
essy to get
Assistance using software easy 4 4 3 1 1 3 3 5 1 5 4 4
to get
Assistance purchasing 5 5 3 2 1 2 3 5 1 4 5 4
equipment easy to get
Fellow students and friends are 5 5 3 6 2 2 4 7 4 5 6 1
good support
University is supportive of use 5 5 4 4 1 4 4 5 4 6 6 4
of computers
| feel generally supported in 5 5 3 4 1 3 4 4 3 6 6 2
use of computers
PERCEIVED USEFULNESS
Enable me to be more efficient 6 7 5 4 6 6 7 7 5 5 7 7
Will help mein future teaching 7 7 7 6 6 6 7 7 5 7 7 7
Gives me a sense of 6 5 7 6 6 3 5 5 6 6 7 7
accomplishment
Enhances standing with pears 4 4 4 1 6 4 4 4 5 5 5 4
Will help me get ajob 7 7 7 6 7 6 7 7 7 4 7 7
Can create instructional 7 7 7 5 7 6 6 7 7 6 7 7
material to enhanceteaching
Can accessinformation for my 7 7 7 6 7 6 7 7 7 7 7 7
teaching
Helps me feel more confident 6 7 7 7 6 4 3 4 7 6 7 7
teaching my students
Provides better resultsasa 6 7 6 4 7 6 4 4 5 5 7 7
student
Overall | consider computers 7 7 7 5 6 5 7 5 6 6 7 7
to be useful to me
ATTITUDE
| like working with computers 5 5 2 4 3 2 6 4 4 5 6 2
Once on the comput er | find it 4 1 1 1 2 2 7 1 3 6 4 1
hard to stop
| would chooseto use a 3 1 3 1 1 1 5 1 2 4 5 1
computer in my sparetime
| prefer to use acomputer to 7 7 6 7 7 6 7 1 7 6 7 1
writeassignments
| would choose to use 6 7 5 7 7 5 6 1 6 7 7 1
computersin my teaching
Overdl | like using computers 5 4 2 4 3 3 7 1 4 6 6 1
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ANXIETY (FEELINGS)
| am confident in the ahility to 5 5 2 5 2 2 7 2 4 6
do acourse requiring
computers
| feel a ease learning about 5 5 2 4 3 2 7 2 4 6
computer technology
| am the type to do well with 4 4 2 4 2 2 6 2 4 5
computer technology
Thethought of using 5 6 2 4 3 2 6 2 3 6
computersis not frightening
| do not feel threatened by the 5 6 4 5 2 2 6 2 3 7
impact of computer technology
| am not worried about 6 6 2 3 7 4 6 6 6 7
‘breaking computers
| feel comfortable about my 5 6 2 5 3 3 5 2 5 7
ability to use computers
Overal | don't feel anxious 5 6 2 5 2 1 5 2 6 7
about using computers
LEARNING DEPENDENCY
If there was no one around 4 4 2 4 1 3 5 3 3 6
If | only had manuals 5 5 2 2 1 4 5 3 3 6
If I had observed someone 5 5 2 6 4 2 5 6 3 7
beforehand
If | could call some oneif | got 6 6 5 5 6 5 6 6 6 7
stuck
If some one helped me get 6 6 5 5 7 5 5 6 6 7
started
If | had |ots of time 5 5 5 7 7 4 6 5 3 6
If | had built in help only 4 4 2 3 1 5 5 4 3 5
If some one showed me how to 6 6 6 3 7 6 6 6 6 7
doit
If there was some one giving 7 7 6 4 7 7 7 6 7 7

step-hy—step instruction
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Appendix 22 - Computer Specific Learning Style Survey

Rank the following sentences with

4 = most likeyou

3 = second most like you
2 = third most like you

1 =least likeyou

For example....
1 Whenl learn: 3 | am happy 2 lanfast 1 lamlogica | am careful
L g&mu't;ﬂ;ﬁ‘_”a"’ U iketo U liketowachand L 1liketothink O iketojump
P ’ discuss my listento others about theideas straight in and
feelings about first presented have ago
thelearning
Situation
2 ;Jacn;&ngﬁt”l;kﬁé? D | trust my D | listen and watch D | rely on logical D | work hard
hunchesand carefully thinking
new computer fedinas
program when: 9
8. gzoeﬂr:tggd by a D | have strong D | am quiet and D I try to reason D | amkeentotry it
new and unfamiliar fg ngs and reserved thingsout out
computer reactions
technology:
4 ;ﬁ?;nbgmg;lt & D Feeling D Watching D Thinking D Doing
S gggg;;lnter;doma D | amopento D | liketo see how D | liketo analyse D | liketotry things
new piece of the new they useit firg how the software out first
software: experience would be useful
6. Zvr?eim/v Lgrrgplfr?;nmg D | aman D | am an observing D | am alogica D | am an active
. intuitive person person person
program: person
’ Lllﬁ?gnbgn}%ltg D Being D Observing others D Thinking through D Trying it out and
' reassured and what needsto practicing it
helped by my happen
friendsand
family
8. mgﬁ“al'lffta?‘n?ng Q) iiketofed [ tliketotakemy [ rlikebeeposed [ 1liketo seeresuits
session on personally time watching toideasand from my work
computers: involved in others before theories
p ) things acting
S ilnamymo(c))?ns:ner ul D | rel'y onmy D I rely onmy D | rely on my ideas D | cantry things
sills learning when: feelings observations out for mysalf
10. E)eﬁgéecgﬁmgsme D An accepting D A reserved person D A rational person D A responsible
would perceive me person person
to be:
. \‘;\rlggr"lalnlfamaneN D | get involved D I liketo observe D | evaluate things D | liketo be active
12 ;ﬁ?;nb?;mxﬁg: D Lnaanorpegneptive D | am careful D | analyse ideas D | am practical
minded
TOTAL the scoresin each TOTAL TOTAL TOTAL TOTAL
column
Thefour columnsthat you have just totalled relate to the four learning styles....
Concrete Reflective Abstract Active
Experience Observation Conceptualisation Experimentation
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Appendix 23 - Responses on General and Computer Specific

L ear ning Style Survey

Compl ete data were obtained from nine of the thirteen students; the remaining four students missed one, or both
surveys, or chose not to submit them to me.

NAME CONCRETE REFLECTI ABSTRACT ACTIVE
EXPER. VE CONCEPT’ EXPERIM'N
OBSERV'N N

Katy Generd 20 29 35 36
Computer Specific 18 42 24 36

(2) (+13) (-11) ©)

Peter Generd 22 24 31 43
Computer Specific 20 39 30 31
(2) (+15) (D) (12)

Gary Generd 43 20 29 28
Computer Specific 31 29 33 27

(-12) (+9 (+4) (-1)

Catherine Generd 31 21 33 35
Computer Specific 22 27 31 40
(-9) (+6) (-2) (+5)

Bradley Generd 33 15 31 41
Computer Specific 31 13 30 44
(-2) (2 (-1) (+3)

Sally Genera 30 19 27 44
Computer Specific 31 32 30 27
(+1) (+13) (+3) (-17)

Matt Generd 24 30 21 43
Computer Specific 19 31 27 42

(-5) (6] (+6) (-1)

Sharon Generd 17 41 30 32
Computer Specific 13 39 27 41
(-4) (-2 (-3) (+9)

Sandra Generd 26 30 23 38
Computer Specific 26 36 20 38

© (+6) (-3) ©
Mean Change -39 +7 -09 -16
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Appendix 25 - Introduction to Teaching Model

Developing
Skills and
Strategies

Responding to
Social Issues
and Imperatives

Working
Collaboratively
With Others

Understanding
and Working in
a School System

Being a
Teacher is

Valuing
and Modelling
Lifelong
it ) Learning

Teaching |
Across a
Broad
Curriculum

Creating a
Climate for
Learning
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