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Abstract

The digital era is a time when available technoleggbles access to information,
ideas and people from a range of locations, atimeytYoung graduating teachers
have grown up using digital technologies and sothea&tors see this generation as
digital saviours who will sweep into schools, atieteach the digital generation in
relevant ways. This thesis examines the experientedigitally able beginning
secondary school teachers as they attempted tefaratheir knowledge of digital

technologies to the teaching context.

The methodological approach taken in this reseavals a multiple case study
underpinned by a complexity theory conceptual fraor&. Six digitally confident

teachers volunteered to be examined through irer/and observation during their
first year of secondary teaching to identify howytlused digital technologies in their
teaching practice, the learning that occurred, dhed barriers and enablers
experienced while attempting to integrate digigahinologies into teaching praxis. A
digital age learning matrix was developed as aaresetool based on connectivist
learning theory to measure the types of learningyities used by the teachers.
Student think alouds were used to ascertain thaiteg that was occurring in the

classroom.

During the year, each of the teachers transfertegr tknowledge of digital
technologies while facing challenges and accessipgport from within and beyond
the schooling context in which they were teachliging generic inductive qualitative
analysis, the barriers and enablers were codeds¢ochtegories based on patterns
identified from the interviews including: accessperience, support, school structures
and knowledge. It was found that teachers witlongfr pedagogical content
knowledge, that included the use of subject specdigital technologies or
applications, were more likely to include knowledgeeation in their learning

activities.

The teachers drew on their base knowledge whenngabédagogical decisions.
This appeared to restrict the opportunities toudel knowledge creation. Web 2.0
features, such as connecting with others, colldahvaist developing ideas and
understandings within teacher networks or classeobgnthe teachers or students,
aspects of connectivist learning theory in the glesof learning activities were

notably absent.



i

The findings from this research identified knowledgxperiences and support that
could influence how beginning teachers use diggehnologies within their teaching
practice. The beginning teachers in this study wa@e likely to use digital
technologies to enhance student learning whenwesg: (a) familiar with teaching
students using a ‘trial and error, ask a frien@rapch to learning, (b) experienced in
the use of digital technologies in specific subjgoécialist areas, (c) supported by
mentors with pedagogical content expertise, (demia sense of agency, (e) given
access to digital technologies, and (f) able toyadmital age learning theories and
models to their teaching praxis. Digital age leagntheories and models include
complexity theory, connectivism, pedagogical reasprand action for the digital
age, and the digital age learning matrix. The fatt® models were developed within

this thesis and reflect an important developmem¢ather professional learning.
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Chapter 1. Introduction

Ka pu te riha, ka hao te rangatahi.
The old net is cast aside, while the new net gisbsg.

The current generation of young graduating teachas been called thdigital
saviours(Cowie et al., 2008; Karsenti, Brodeur, Deauddliaxose, & Tardif, 2002)
They have grown up with digital technologies mooetlsan any beginning teachers
in the past: most had cell phones as teenagergjl&émr information, and keep in
constant contact with friends through Facebooktarting or instant messaging. It is
possible that this generation of teachers will hetionise the teaching profession at
a time when baby boomer generation teachers amngetin the words of the
whakatauki (proverb), katpte 1iha, ka hao te rangatahithe old net can be cast

aside while the new net goes fishing — or can it?

The introduction of digital technologies in society influencing teaching and
learning in schools in two ways. The first is thgbuthe re-examination of the
concept of knowledge, the constructs of which upiseiteaching and learning
theories. A fundamental change in society durirgy digital age has been the way

knowledge is developed:

Half of what is known today was not known 10 yeag®. The amount of
knowledge in the world has doubled in the pasteédyyand is doubling every 18
months according to the American Society of Trajneand Documentation
(ASTD). (Gonzalez, 2004, p. 5)

Knowledge can be developed and ideas shared angydmgrtime through the internet.
Web 2.0 is also known as the interactive web wipadicipants not only access
information (as with Web 1.0), but are able to caninpresent their own ideas and
information, and collaborate online through selésted networks without needing to
know computer-based languages. This has led tael@b@ducational research about
the way that knowledge is conceptualised in thataligage (examples include:

Bereiter, 2002; Gilbert, 2005) and as ideas abootedge underpin learning theory
and pedagogical practice this has had an effet¢¢arhing and learning in secondary
schools. Digital technologies have a ubiquitouss@nee in society today and

consequently their widespread use is causing tbendeinfluence on teaching and



learning in secondary schools through being aviailldy teenagers and teachers to use

both within school and in their lives beyond school

While there is a growing body of research that drasihow teachers are integrating
digital technologies into their existing practider(example: Levin & Wadmany,
2005; Slaouti & Barton, 2007; Somekh et al., 200/&bb & Cox, 2004), there is
limited research into the experiences of digitadlgle individuals entering the
teaching profession or how, and if, they integréteir knowledge of digital
technologies into their teaching practice. Thisih@ims to achieve an insight into

the reality for beginning teachers during theistfiyear of teaching.

Complexity theory suggests that complex systeméveat the edge of chaos where
they face constant irreversible change and drawhem history as they adapt while
retaining systemic integrity (Buchanan, 2000, Daa&l Sumara, 2007; Morrison,
2002). The introduction of digital technologies dociety is a change which is
irreversible and causing schools (which are compgstems) to adapt while
retaining systemic integrity. The digitally ableeaa diverse new generation of
teachers, some of whom are entering the professiofident and adaptable in their
use of a range of technologies to communicate, Ipnotsolve, access and share
information, compete, play and learn. They areipgrschools and becoming part of
the interconnected complex system and thus conimmdptio the emerging knowledge
and understanding of teaching in the digital agemf@lexity theory underpins this

study as a conceptual framework.

The thesis first examines a selection of literatwrailable up to 2008 which focused
on digital technologies (including ICT, cell phonesomputers, interactive
whiteboards and subject specific software or hardyyaheir use in and beyond
secondary schools. The literature reviewed refldgegime in which it is written and
the beliefs of the researchers, thus the reviews aorprovide a historical context to
situate the thesis. The literature findings aldorimed the methodological approach

and variables of interest within the study.

A multiple case study which acknowledged the commentext of New Zealand
secondary schooling was the methodological apprdakén in this research. Six
young (23-35 years old) and digitally able teacl{eomfidently using a range of cell
phone and computer applications on a daily bases}ewexamined during their first

year of teaching to explore how they used diggéahhologies, and how elements of
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the teaching context influenced them and priorneay or experiences were drawn
upon. To enable the measurement of learning aetva ‘digital age learning matrix’
was designed, tested and applied, and a logic nvealkelused to guide the case study
data collection. This approach allowed an in-degithlysis of the experiences of a
group of digitally able beginning teachers. Data& \@aalysed in three ways; through
individual cases and across cases by comparingtiassearising from individual
cases, through attributing data directly to theeaesh questions and through

examining the data using a generic inductive ca@h analysis (Hood, 2006).

The teachers in the study used a range of diggahriologies for teaching,
administration and student learning. The motivation using digital technologies
included engaging students in learning, accessiftymation, preparing students for
a digital world beyond school, efficiency, teachmofessional leaning, saving
money, minimising their carbon footprint, as wels dor administration or
management purposes. Digital technologies were dotm be used within
professional learning networks for exchanging infation and organisational
purposes. Digital technologies in this study inelddthe range identified in the
literature and by the participants in the researthis broad definition was
deliberately chosen to reflect the emerging ranigéuactionality that exist in cell
phones and other devices such as the ability towss?.0, SMS, MMS, text
message, video conference, take a video clip ortophcalculator and voice

communication.

Pedagogical content knowledge influenced the lagraictivities that the beginning
teachers designed that incorporated digital teclyie$. Where the teachers reported
having strong pedagogical content knowledge they weore likely to have students
creating, critiquing and evaluating knowledge aedspnalising learning. Where the
teacher was teaching in a subject where theyHeit pedagogical content knowledge
was not strong, student learning activities focusedunderstanding concepts and
skills. While professional support was apprecidtgdall the case study teachers, the
support that was most useful to the beginning teactvas from teachers in the same
subject area who were able to help with the devedy of pedagogical content

knowledge.

The context in which the teacher was situated @mfbed their access to digital

technologies and the support they received. Thativel wealth of a school



community did not appear to correlate with the begig teachers’ use of digital
technologies; more relevant were policies, schoaltuce, leadership and the
technical and pedagogical support available. Altegs sense of agency (their belief
in their ability to actively participate in schdohsed decisions) had an impact on his
or her ability to access digital technologies angp®rt. The sense of agency was
increased when the teacher was included in prafieakdiscussions about pedagogy
and about the use of digital technologies in theadenent or school in which they
were located. The teacher’s unique dispositioruerited the support they received

and their sense of agency within their teachingexdn

The approach that the beginning teachers took wbesidering the use of digital
technologies in their teaching practice was difiét® that of experienced teachers.
The beginning teachers used a cognitive approathegsapplied their pedagogical
content knowledge and experiences of using diggethnologies to their classroom

practice.

A selection of students were invited to talk abtheir learning as they were using
digital technologies and reported on how they erddg learning, the personalised
nature of the activities, their use of multimedsnd the support in the learning
activities they received. The approach the studtadk to learning was similar to

their informal learning style and included a taald error approach, checking online
menus and asking a friend or peer. The use ofalliggthnologies by the beginning

teachers appeared to have a positive effect onghealents’ learning.

The beginning teachers in the sample were entahegprofession with varying

levels of understanding of how specific digitalheologies are used in their subject
area. Where the beginning teachers had extensidagpgical content knowledge
they were personalising their teaching approaahedign with the learning needs of
the particular students and they expected thedestis to be creating and critiquing
knowledge. The teachers did not expect studentseteharing knowledge through
connections (a key aspect of learning in the digige and connectivist learning
theory). There was a gap between the educatior@k tbeing used and the
conceptual understanding of learning and knowlextgation in the digital age. This
gap between theoretical models and the realityasscooms could be attributable to
the time lag between the development of theoretiwatlels and their subsequent

uptake and integration into the complex systemegbedary schooling and teacher
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education programmes. The beginning teachers g study were working from
theoretical models that predate the digital eranr@ativism (Siemens, 2004), the
digital age learning matrix (Starkey, 2008) and adified version of Shulman’s
(1987) model of pedagogical reasoning and actioichwheflects teaching in the
digital age could be useful to beginning teachexs teacher educators in the digital

age.

The focus of the research and the findings predentze interpreted through a lens
influenced by the researcher’'s experiences anefbellhis included a philosophy
similar to Dewey’s (1920) belief that the purposesecondary schooling is to

educate young people to become knowledgeable andet@ble to effectively

participate in the society in which they live. Timeans maintaining an enthusiasm
for ongoing learning and contributing to the grogviand evolving knowledge base
in society. The researcher believes that in théaligge this includes being able to

create, share and critique knowledge to activetji@pate in society.

This thesis was undertaken within the period of 320008; the timing of the
research should be considered as readers contentipéafindings. The digital world
was evolving and secondary schooling was respondiitg complex way. Web 2.0
applications were in the early stages of genertdkgwith social networking sites
such as Facebook and Bebo being the main examgées Tiwitter was new to the
market. Cell phones, computers, gaming consolesrarsic players were ubiquitous
household or personal items. Secondary schoolsew Kealand had broadband
access, teacher use of laptops, suites of computeggrowing number of data
projectors and interactive whiteboards. Co-ordidatprofessional learning
programmes under the leadership of an e-principalissing on the ways that digital
technologies could be integrated into teaching takimg place in clusters of schools
that had applied for government support. A natiotwariculum was launched in
2007, which allowed for a more flexible school-lhseirriculum, cognisant of the
digital age (Ministry of Education, 2007). The dowmt learning theory named and

discussed in the context of professional learniag wonstructivism.

Young people who have grown up with computers @rthomes and cell phones in
their pockets are joining the teaching professWvhile there has been research into
the way that experienced teachers in schools araitey and using (or not using)
digital technologies (for example: Auld et al., 830Becker, 1999; Becta, 2007; M



Brown, 2004; Christensen & Knezek, 2001; Cowie ket 2008; Cuban, 2001,
Hernandez-Ramos, 2005), there is limited reseatploeng how beginning teachers
are using digital technologies in their teachinggbice (Clifford, Friesen, & Lock,
2005). A semi-structured qualitative case studyhwdological approach was used
to explore the purposes of using digital techn@sgin teaching, pedagogical
decision making and analysing the resulting learniwithin the complex
phenomenon of schooling, with the results present#ld adequate detail to allow

future readers to draw their own interpretations.



Chapter 2. Literature review

Scholars develop powerful skeptical and criticglacdties to reexamine old truths
using the lenses of new conceptual frameworks.li(&my 2008, p.7)

The literature was examined through a complexigotl perspective to identify the
emerging knowledge of teaching and learning in sdaoy schools in the digital age,
the context in which beginning teachers work. Tieiiew begins with an overview
of the digital age and complexity theory to situtte study. This is followed with an
exploration of literature on learning theories agpiate for this digital age,

including research exploring digital technologiesschools, teaching and learning
with digital technologies, measuring effectiveneasd beginning teaching in the
digital age, emerging knowledge which informed fbeus and approach of this
thesis. There was limited research found which ietlyl examined the beginning

teacher in the digital age or how students areniegr while using digital

technologies.

The digital age

The digital age could be said to be putting a foonsa ‘knowledge economy’ and
impacting on global influences. Friedman (2006)pased that the impact of digital
technologies and the internet has flattened thédwegualising the opportunities to
participate in the global market and across theldvdtriedman’s argument has a
strong American perspective, focusing on the swcoals a few multinational
companies, suggesting that developing countrieslaleeto compete with developed
countries in the business and commercial arenashandfore schools in the United
States of America need to make sure that its schi@aluates are prepared for this
flexible knowledge economy. Friedman’s underpinmagonale for including digital
technologies in schools is the economic fear ofdpéeft behind — of losing market

dominance — in a global economy.

Tapscott and Williams (2006) focus on the way fedple participate in the market
by usingweapons of mass collaboratigweb 2.0 tools). In their bookyikinomics

they explore and speculate on what happens whensesmasf people and
organisations collaborate openly to drive innovatamd growth in their industries.
They note that people can be producers ratherjtishiconsumers of information and
ideas, and some global entities such as the phautieal industry, marketing and



scientific organisations are using this to boosirtknowledge base and potentiate
innovations. The idea that access to the interaetresult in individuals collectively
contributing to the global knowledge base has iogpions for schooling and

pedagogical beliefs.

The potential for individuals to collaborate thrbuglobal connections available
through digital technology and the internet is dimgbgeographically diverse people
to form like-minded groups. Anderson (2006) exardittee impact of the internet on
sales and marketing of products which would notibble in a small geographically
bound community. He found that in a global commuriite market for special
interest products such as a particular type of enasibook can become profitable
and accessible, hence the success of Amazon bideksalled this phenomendhe
long tail. When the long tail is applied to learning rattiean the market situation, it
means that through the World Wide Web, learnerslanmiviedge creators are able
to connect with others in the world with similartarests, to critique and give
feedback. These connections were not available priche development of social
software or Web 2.0. The long tail can be appl@eddcondary school age learning,
where young people can connect with other like-mihgbeople to enhance the

personalisation of learning environments.

Complexity theory

In 2000 Stephen Hawking said thahe next century would be the century of
complexity(Chui, 2000). Complexity theory has emerged from gthysical sciences
over the last 50 years where the cause and effectieterministic universe is being
replaced with theories to explain how communitié®manisms evolve (Morrison,
2002). Complexity theory is non-deterministic andesl not predict the future
(Prigogin, 1997). The emergence of complexity tiiesihows a domain between
deterministic order and randomness which is comglbis is referred as thedge of
chaos (Cilliers, 1998). Complexity theory reflects theulndimensional and
dissipative nature of societies (Waldrop, 1992).nt¢¢e the theory has become
transdisciplinary (Davis and Sumara, 2006), beipgliad to the social sciences to
examine how complex systems (such as organisaboreconomies) evolve over
time (Morrison, 2002).

Complexity theory has a number of defining conguthe details of which are

debatable and appear to vary across disciplinesdale there is limited literature
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specific to education or schooling in this emergimdd. Davis and Sumara (2006)
appear to have made a significant contributionhe &pplication of complexity

theory to the educational setting to date, thesag] which build on other complexity
theorists, are discussed, critiqued, and appliethis thesis. Radford (2008) has
considered how research in a complexity paradigng need to avoid a prediction

and control methodological approach.

A complex system or organisation consists of a remdf levels, with each level

having a recognisable open boundary (Davis and 8n2806). For example, the
complexity of secondary schooling can be examirtea @ational, regional, school,
or classroom level. Between each there are commectivhere knowledge can be
exchanged and developed. Thus the systemspam@n that exchanges occur beyond
their boundaries such as through regional or natisubject association teacher
networks. Davis and Sumara note that matter orggnier exchanged in an open
system, in this thesis the exchange or developmwiekihowledgerather than matter

or energy is the important feature when lookinp@v knowledge emerges within a
system. Davis and Sumara’s definition is an exarapleow details or interpretations

of a construct may not align when the context sngjed.

The different levels of a system or organisatiomuldobe viewed as a nested
structure. Davis and Sumara (2006) note that haaingested structure is a key
construct within complexity theory, though the @®hers drew on the idea of
fractals to explain how nested structures areseiftar. This aspect may be applied
to the sciences or mathematical modelling, but wemnplexity theory is applied to
the social sciences the complex nature of theréifitenested structures makes it hard
to align them to be self-similar or have the saratgpns repeated at different levels
(which is how Davis and Sumara describe nestedtsiies). Therefore applying
complexity theory to schooling or education shaatétnowledge the differing scales
that exist without expecting similar charactersis seen in fractals.

A further construct of complexity theory is the detralised control or bottom up
emergent knowledge (Davis and Sumara, 2006). Wiaifeols, education systems,
and classrooms appear to be driven top-down, tkeresearch that reflects how the
relationships, history, and culture within each elexand from the bottom up

influences and informally controls the changes Whoccur in a classroom (Bishop
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and Glynn, 1999; Senge et al, 2000; Wink, 2000usT@é@merging knowledge within
schools is influenced by the parts, participants processes within the system.

The emergence of knowledge within organisationauscthrough the connections
between the parts or participants in a system @amd Sumara, 2006). In the case
of schooling this could include conversations bemvdeachers in a school or
department, discussions with parents, reading séarh, examining data, and
meetings, online information exchange with otharaadionalists, or conversations in

the classroom setting.

A complex system is not static; it faces constdwange in its structures, participants,
parts, processes and knowledge. New knowledgeewiktrge based on history and
while the system or organisation remains in tabg structure, knowledge or
systemic processes may change. The type and natuitee resulting change or
emerging knowledge is not predictable (Prigogir97)9 Therefore the impact of the
introduction of digital technologies into societi@sd of the digitally able beginning
teachers joining the schooling system is unknown.

The concept of redundancy and diversity resultm@merging knowledge is a key
component of complexity theory when applied to edion or schooling (Davis and
Sumara, 2006). Within a complex organisation (sasha school) innovations and
ideas are introduced or emerge, with some beingldped and trialled creating
diversity in practices or beliefs. Like the Darvanitheory of survival of the fittest
(Darwin, 1871), some innovations and longstandimgcfiices or ideas become
redundant and are discontinued or replaced. Theepsoand decisions are likely to
be unique to each specific context dependent oim thstory, culture and other

variables such as the preferences and experieridbe teachers and the learning
community and resourcing available. Through thiocpss of diversity and

redundancy knowledge emerges through connectiocsmplex organisations.

Through the connections, complex systems or orgaaiss draw on their history to
evolve over time (Buchanan, 2000). The emergingwkedge within a complex
system is informed by its history. In a schoolomntext this could include how the
process of change has occurred in the past ordheuydar culture or values that
have developed over time within an organisatiorthEschool has unique culture that
has developed over time (Senge, Cambron-McCabeud,.u8mith, Dutton &

Kleiner, 2000). The historical component is not rakeed by Davis and Sumara
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(2006) even though it is a key aspect, drawn umikreowledge emerges within

education and schooling.

Complexity theory has been applied to organisatemms schools. Morrison (2002)

examined complexity theory within the context oficals and school leadership. He
noted that by limiting research of schools to theividual parts, the whole picture
can be misunderstood. He proposed that it is imiples® predict what the outcomes
of one aspect of change will be in a school asetlage so many factors that will
influence the response. Stacey (2001) noted thaahurelations lie at the heart of
complexity theory where the agency and mutual erflze of individuals and groups
create a responsive process, responding to eviénissthrough the networks and
responses to events that new knowledge emergssgabid be applied to networks
across schools, a network of learners or networkbirw schools. This thesis

examines an aspect of emerging knowledge in thiéatlmge applying a complexity

theory conceptual framework.

To summarise, the conceptual framework in this ithés underpinned by the

following constructs which are central to complgxheory:

* A complex system is multileveled, ambiguously bousmad can not be

examined as isolated parts (Waldrop, 1992)

» The connections between the parts of a system lageavknowledge
emerges. Human relationships are an important abiomein an education
context (Stacey, 2001)

* Knowledge emerges through a process of redundamtyd&ersity within a

complex system (Davis and Sumara, 2006).

« Change is not predictable (Prigogin, 1997), but thelance between
randomness and deterministic order (Cilliers, 1988uenced by historical

experiences (Buchanan, 2000).

These constructs are reflected in the underpinasgumptions of schooling and
teaching throughout this thesis. From a complettigory perspective, each school,
region, department and network of teachers hascliaeacteristics of a complex
system with unique variables or parts such as htstory, culture, community,

leadership, students, policies, communication neksyostructures, resources and
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teachers. Knowledge emerges as new and diverss, idesources, processes or
practices are introduced while some existing bglipblicies or practices, and new
innovations are modified or become redundant. thisugh this process of diversity
and redundancy, controlled collectively by the gadf the system that new
knowledge emerges which will be unique in some wathe context (or system).
The nature and extent of the change is not linegredictable. Change in a policy or
practice will lead to further change and the enmgygknowledge is dynamic,
influenced by the parts, participants and procesg#dsn the system. This thesis
focuses on an aspect of change occurring in secprathooling as a sample of

digitally able beginning teachers join the teachpngfession.

Complexity theory constructs influenced the methogical approach to the
research. Radford (2008) outlined how a complepiyadigm is different to the
dominant discourse in research which he descriteegha ‘prediction/control’
paradigm. To adopt the complexity paradigm requaresorientation of the approach
and expectations of research. When using completkigory as a conceptual
framework in education, the methodological approatiould aim to avoid
reductionism and acknowledge the complexities thast as knowledge emerges.
The literature review in such a framework will thexamine the historical
developments relevant to the emerging knowledgthetfocus of the research. A
case study methodological approach allows for theecexamination of a complex
system (or aspects of the system) with variablesnt#rest and frameworks or
models to guide research. Findings which go beytestriptive observations and
analysis are likely to be in the form of flexibleodels, frameworks, and
considerations for practitioners, policymakers, datlire researchers to consider

within their context.

Connectivism — a learning theory for the digital ag e

Bereiter (2002) called for a new way of thinkingpabknowledge and the mind. He
advocated a move away from the idea of the mina esntainer which he sees as a
‘two dimensional world of folk theory' (p.461) tothree dimensional world better
suited to the knowledge era. Jane Gilbert (2008% ¢ar knowledge to become a
verb rather than a noun. Both authors point toirtiy@ortance of collaboration and
connections in the knowledge building process amutedge not being held in the
heads of individuals. This way of examining knovgedin the digital era has

implications for teaching and learning. A teachecsnception of knowledge
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underpins their pedagogical approach, as knowledtee digital age is redefined as

a new theory of learning, or development of curtbrbries appears to be required.

Gilbert (2005) proposed that learning is not theesas knowledge building. Bereiter
(2002) makes a similar distinction between acqgirknowledge and creating
knowledge. Learning involves mastering an undedsten or skills; knowledge

building takes place through connections with otpeople or through connecting
information, ideas or processes in new ways. Gilbetes that the significant use of
digital technologies in schools of the future whié to develop relationships or

connections between people, instead of the repigat existing practice.

The abundance of information and ideas availablearatindividual’'s fingertips
through the internet can be overwhelming. A leagniheory for this digital era
currently would consider learning as a continuabcpss within a complex
environment rather than an event. Connectivism aimsprovide a basis for
examining how multiple aspects of information ci@ainteract and evolve. Siemens
(2004) developed ‘connectivism’ as a learning tlgydor the digital era. The theory
considers how people, organisations and technolagyk collaboratively to
construct knowledge, building on ideas that haverged since the introduction of
widespread interaction and access to informatiaouifh the internet. Siemens
(2004) describes connectivism as:
The integration of principles explored by chaogwoek, and complexity and
self-organization theories. Learning is a procésd bccurs within nebulous
environments of shifting core elements — not dgtitender the control of the
individual. Learning (defined as actionable knowled can reside outside of
ourselves (within an organization or a database)focused on connecting

specialized information sets, and the connectioatdnable us to learn more are
more important than our current state of knowipgrdgraph 21)

This description aligns closely with a constructesherging knowledge within a
complexity thinking conceptual framework. The coctiens within a complex
structure occur between the core elements, whidfmenexample of schools could
include teachers, community, history and culturethe organisation, information

available, processes and structures.
Scardamalia and Bereiter (2006) noted a paradexisting theories of learning:

If learners construct their own knowledge, howt isassible for them to create a
cognitive structure more complex than the one #teady possess? (p. 103)
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A central idea in the learning theory of connestiviis the continual expansion of
knowledge as new and novel connections open newerpi@tations and

understandings to create knew knowledge. Theresisoag link between complexity
theory and connectivism- both recognizing the ingroece of the relationships and

the knowledge that can emerge through interactiort®nnections. (Siemens, 2004)

Connectivism as a learning theory is relatively neence the literature and research is
somewhat limited. The theory development itself bad been debated and clarified in
the blogosphere with a variety of educationalisteinecting through open online
networks, which has in turn, contributed to its egimey form (Downes, 2008a; Hook,
2008; Sessums, 2007) and through organised leampmprtunities such as the
connectivism and connective knowledge online coufB®wnes, 2008b). The
development of the theory has been collaboratideogien to anyone to contribute. This
use of digital technologies to construct and dgvédoowledge (in this case theory)

aligns with complexity theory.

Discussion around theories of learning for the tdlgage has also taken place in
more traditional academic forums such as throughngls and conferences. For
example, Brown (2006) proposed that the focus enkimlowledge era should be on
how to navigate the information and knowledge @@ through digital
technologies rather than creating knowledge. Hecrde=sd navigationism as a
broader concept than connectivism, as creating ladye should have less emphasis
than navigating through knowledge. He argued thatet was a need to move from
content driven teaching to a focus on informatienigation skills, which he saw as
essential skills for students to learn in the faturoting that they are unlikely to be
constructing new knowledge. His ideas differed frBmemens (2004), reflecting a
different view of learning. Brown placed emphasris siudents accessing existing
knowledge, Siemens emphasised connecting existmgvledge to create new

interpretations or understandings.

Young people in the digital age

Young people are an integral part of the schoadygjem and therefore contribute to
the emerging knowledge within the complex orgarosetin which they belong. To
evaluate the use of digital technologies in thecess of learning, current models of
professional development would suggest that thaileg that students experience is
an important measure (Guskey, 2000; Kirkpatriclg4)9
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Digital technologies have been affecting the lieéthe young — with programmes
designed for preschoolers, children and youth, ggnand mobile communication
devices all becoming ubiquitous items. The effaid ts having on teenagers and the
implications for education have been speculatedand researched to varying

degrees in the literature.

Literature about young people in the digital agedisided into three areas:
speculations about the generation, how teenagersdigital technologies, and
research concerning what they say about the effetéchnology on learning and
school. Young people who have had access to digitahologies have been labelled
as the net-generation or N-gen (Tapscott, 1998)tadlinatives (Prensky, 2001), the
Google generation and generation C (Dye, 2007) utigerpinning idea being that
they are different to previous generations in theywhey live and learn due to

technological developments.

Tapscott (1998) introduced the term N-gen, a shote of net generation, as a
description of the youth of the time he says gr@mith internet access. In 1998 the
young people might have had access to the intéonet few years; they would be
unlikely to have had access since their toddlersyddaming youth in 1998 as the net
generation appears premature. The research apigedes based on young people
Tapscott had spoken with on a small sample of wetswhile the author notes that
this generation of young people has greater acwessformation so life will be

different for them, the book was ostensibly anriggéng opinion-based dissertation
which raised the idea of a generation that is ¢jvin differing times and gaining

different skills through the use of the interneheTbeginning teachers in the study

would be categorised as N-Gen by Tapscott's dafmit

Three years after Tapscott's publication, Prengd0() introduced the idea of the
digital native to describe people who have grown up with accesdigital

technologies not knowing a life without them. Heehs it to a first language; hence,
digital immigrants are like second language leanéte hypothesised that digital
native youths switch off at school as they arelbehg taught in a way that fits with
their multi-tasking gaming, internet and instantssaging worlds (Prensky, 2005a,
2005b). While the idea of digital natives and dibitmmigrants has been a widely

accepted metaphor it appears to lack a basis ¢ares.
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A third commonly used term for the young digitathiaology using people is the
Google generation, defined by Wikipedia as thosen ladter 1993 that use search
engines as their first port of call. Rosa, Cantréllawk and Wilson (2005)
interviewed 396 college students in six countriesrdy 2005 and found that 89% of
college students used search engines to begirfamiation search. The report noted
that professors are also likely to use internetcdes as a starting point, so maybe
rather than a Google generation it is a Googleetane.

A recent name for the current digital generatioG&neration C (Dye, 2007) with the
C representing content; the author noted that itlcc@lso stand for creativity,
consumption or connected the latter three giviyeb 2.0 and connectivist flavour
to the term. The labels given to youth have changeer time to align with
developments and usage of digital technologies. sidm@ol students and beginning
teachers in this research could align with charesties of the N-gen, digital native,

Google generation and/ or generation C.

Young people using digital technologies

How young people (secondary school student age) amsk respond to digital
technologies has been the subject of research200a study of 935 12-17 year-olds
and their parents in the USA, Lenhart, Madden, Mia@mnd Smith (2007) found that
93% of the teens surveyed were using the interitatimcreasing numbers using Web
2.0 functions. This included 39% of online teenarsty their artistic creations online
(artwork, photos, stories, or videos), 28% bloggiagd 26% mashing content they
found online into their own creations. These figusbow an increase from an earlier
similar survey taken in 2004 (Lenhart & Madden, 200vhich found teenagers
accessing tools to remix and create media, andohdife teenagers in the study were
found to be content creators, blogging remixingreating their own digital products.
The extent to which the content being shared waskmewledge was not examined in
this research. This growth in sharing digital dratyt reflects the increasing use of
Web 2.0 amongst American secondary school studéhtsimilar studies were
conducted in New Zealand they would be likely towgha similar growth trend of
online interactions. Analysis of the same datd@atd that 89% of the teens thought
that digital technologies made their life easiera@¥fill, 2007) which would be a

motivation for ongoing use.
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Research into the use of mobile digital technokgigch as mobile phones is relevant to
this research as this is the more obvious digitainology used by teenagers. Ten group
interviews were undertaken in 1999 in Norway tchgatinformation on the way that
teenagers used cell phones. Ling and Yitri (200@hd that cell phones were used for
micro-coordination: organising meetings, trans@rangements etc with family and
friends. In a later article using the same datadl& Yttri, 2003), they reported that
power relationships with teenagers and parentsedlt@ith the introduction of mobile
phones. Complexity theory would suggest that thisinlikely to be a simple cause-

effect.

A UK study of mobile phone use amongst 11-16 ydds-oeported that students
tended to get phones when they began secondarglqthocent, 2004). The mobile
phone was a ‘coming of age’ symbol, used as annisgaand for communications
with family and friends. There are differences lesw the situation in UK and in
New Zealand. The pricing plans available explaiffedent types of mobile phone
use in different settings. New Zealand teenagemsl t® text friends using text
language, rarely using their phone to talk to tifieénds, which contrasts with UK
teenagers who use voice calls. The year the data gathered was not found in the
research report. Mobile phones are an importantatliggchnology to teenagers, and
how beginning teachers used or did not includeithibeir teaching practice was of
interest in this research as cell phone technolagpynot been included in a lot of the
literature on the use of digital technologies ihaas or learning apart from some

innovative pilot schemes (for example, AttewellD2D

Research into youth use of search engines fourtatriskills in accessing and
evaluating information to be poorly developed. Tdfoyut into context, the research
also found this was not only a feature of youngptedout that professors also lacked
the tenacity and skills for effective online seashJenkins, Clinton, Purushotma,
Robinson, & Weigel, 2007). Assumptions made abbet Google generation were
found to be not necessarily true. Many beginniraghters and the students they teach
are part of this so-called next generation; stugentd young people’s voices as they
use digital technologies should be included inaegeto avoid incorrect assumptions
being made. There is emerging research that ensm®payoung people’s
perspectives, including a number of studies byRbe Internet and American Life
Project (Lenhart, Hitlin, & Madden, 2005; LenhartNMadden, 2007b; Lenhart et al.,
2007).
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In a New Zealand study, Bolstad, Gilbert, Vaugh2atrr and Cooper (2006) asked
young people to present their ideas about learmitbe digital age. While a novel
research method was employed which involved thelesits making a digital
presentation, the students did not articulate ide&s about learning as the researchers
had hoped, reflecting that the connection betwesaticfpants in a complex system
does not always lead to emerging knowledge. Thearebers did report on the
diversity amongst the students in the type, way faeguency of technology use and
noted that where digital leaders go, others mayfaltmw. The findings align with a
study of 4000 random telephone interviews in thé&@i$hded by the Pew Internet and
American Life Project which found diversity amongsers, including age, as a factor
in technology use. The researchers designed aoypaif digital technology users to
reflect their diversity (Horrigan, 2007). The disiy amongst students and beginning

teachers was a consideration in this research.

There appears to be a lack of research that exarhm@ students learn while using
digital technologies. The Zilda research (Bolstadile 2006) has, however, done
some introductory investigations into how studefgarn while using digital

technologies. Further research would help to gattare of the connection between

students using digital technologies in a formatisgtand their learning.

Not all young people have access to digital teahgies. Research has been carried out
in communities where digital technologies are ranhmonly accessible. Mitra (Mitra,
Dangwal, Chatterjee, Jha, Bisht & Kapur, 2005)Wwétht is known as thkole in the
wall experiments in India in the late 1990s. This inedlplacing a computer in a poor
neighbourhood in India and monitoring what happehrkfound that children gathered
around the computer, learning how to operate itudicg the necessary English
language. He postulated that a curriculum neeég timings: a teacher, someone who is
more knowledgeable than the learner, and a peepgibhe postulations appear to
ignore the key findings of the experiment — whioh students managed to learn without
a teacher or some expert on hand who knew moretiesrdid as a group. The learning
that occurred appears to reinforce the complexityinectivist concept of knowledge
emerging through connections of people, ideas andformation. It also reinforces
ideas embedded in socio-cultural theory about rtfleeinces of the group and global
culture. Unfortunately the experiments were caroetl before Web 2.0 applications
were available, between 1998 and 2000 and theréfierestudents in the experiment

were unlikely to have had the opportunity to conoatine with other people.
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While there is no evidence that the current gemaraif students are homogenous,
there is evidence that they are heterogeneouse Theo evidence that their brains are
wired differently or that they have less concerdratthan previous generations.
Research being carried out in Australian univessito examine students’ use of digital
technologies found diversity amongst the studentsfaund a selection of tools and
technologies for which use and access border amgdeoth universal and uniform
(Kennedy, Judd, Churchward, Gray, & Krause, 2008 university students relied
heavily on digital technologies for study, listemito music, for keeping in touch with
friends through calling and texting, and for infation gathering. In a 2005 study of
children from the United Kingdom, which includednseys and interviews, four
categories of digital technology users were ideif digital pioneers, creative
producers, everyday communicators and informatiathegers (Green & Hannon,
2007). These results reflect some diversity amonggsts and the report acknowledges
that not all young people are digitahthusiastsdespite the ubiquitous use of cell
phones and digital music players. It is possib& thnumber of young people in New

Zealand would identify with more than one of theategories.

Research from the Pew Internet and American Lifgeet concluded that the digital
divide was not access to hardware, but to knowlgdlg®in, Arafeh, Lenhart, &

Rainie, 2002). Though in the era of Web 2.0 perhagsbeing able to create and
share knowledge through connecting online disadpe# those without adequate

access.

Concern has been raised about the effects of @alidivide within the school
community, a nation and globally (Brown, 2005; D&y, 2005; Somekh et al.,
2007). A report funded by the MacArthur Foundat&ral., (2007) aimetb shift the

focus of the conversation about the digital divitem access to technology to
developing the culturatompetencies and social skills to enable partimpain a

Web 2.0 environment, and noting that school wasldge&al place to provide this.
Access could be considered to include the competenthat are required to

participate in the global online environment.

Having access to broadband influences how theneates used and how much young
people will contribute to the online environmene(hart et al., 2005). In a study of
teenagers in the USA in 2005 it was found that hall access to broadband, 74%
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accessed the internet mainly from home and 51% \gereg online daily. This

indicates that in 2005 the internet was part ofdaiy lives of US teens.

From this research into youth use of digital tedbges, it was assumed that New
Zealand secondary school-aged students and begine@chers in 2007 were
familiar with the internet, diverse in their attiies to digital technologies, and that
the majority owned the youth-identifying mobile pieoto keep in touch frequently
with friends and family. Some were connecting oalfor gaming, instant chat or
social networking, finding information, downloadingusic or sharing creative

products with others. Then they went to school...

Schools in the digital age

A beginning teacher works within complex structuiesluding a school, the
educational system and regional networks. The dloitbon of digital technologies
into society has included the introduction into sas and the education system
which is a catalyst for the development of new usi@dadings and knowledge about

schooling, teaching and learning in the digital.age

The current generation of secondary school studests a range of digital
technologies in their lives. Students join sociatworks such as Bebo where they
share information online, they take part in onlgzeming and are in constant contact
with peers through cell phone technologies (Lentwrtal., 2005). The use of
interactive digital technologies is not necessdiityited to learning and interacting
beyond school. All secondary schools in New Zedlhave broadband that gives
students and teachers the potential to interactexatiange ideas or information
through the internet using Web 2.0 applicationsigdon, Kazakov & Svehla, 2005).

There is an evolving range of literature sinceitftieoduction of digital technologies
into secondary schools. The literature is writtathin the epistemological beliefs of
the researcher and reflects their pedagogical feedind the events of the time in
which they are writing (Scott & Usher, 1996). Rasbaeports from the late 1990s
frequently focussed on the ratio of students topmaters, reflecting the quasi market

system underpinning secondary education in Newanebat the time.

The 1989Education Actchanged the way that schools were governed. Thase

increased community and local decision making @3 kcentral control. Decisions
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about the use of a bulk grant for curriculum angrieng support to schools was
devolved which meant that decisions about the @msehof digital technologies,

support for the technologies and teacher profeaklearning became a function of the
boards of trustees who governed individual sch@désson, 1997). This change
coincided with an era of a quasi-market schooliggtesn (Gordon, 1997) where

marketing and the image of schools became a prifmitsome boards of trustees and
the ratio of computers to students was includedanketing information as a desirable
feature of a school. In New Zealand, the 1990srhecatime when secondary schools
were very image aware, marketing themselves anscanrs of the ratio of computers

to students, figures which could be misleading dmanistration computers were

included.

Towards the end of the 1990s a growing tension tateuvalue of using computers
in schools is found in the literature. The polieydaassumptions about the benefits of
computers in schools was being questioned by eiduedt writers such as
Oppenheimer (1997) and Cuban (2001).

Oppenheimer (1997) expressed concern in the 199e &JS government’s desire
to increase computer ratios and computer use inotstat the expense of learning
arts and physical education. He noted that in ekaenpf research which reported
improved student achievement and innovative usecahputers, the studies
themselves were anecdotal rather than research laekthat it was the teachers’
pedagogical approach that was behind improved studarning rather than the use

of the digital technologies.

Cuban (2001) summised that the teachers in hisysiddpted computer use to fit
with their traditional practices rather than adagtithe way they teach to take
account of the opportunities offered by computers fjad been hoped by policy
makers and some proponents of information commtiaicdéechnologies). When he
compared the introduction of computers in schoai \previous innovations, he
found that the process of change in schools cantbegenerational, taking decades
rather than a few months or years. Research iedhg 2000s tended to focus n
teachers were using digital technologies in the@iching and the factors that were
helping or preventing their use of them. Studeatrieng as a result of the use was
not examined, perhaps due to a lack of framewarkesdasure learning. Engagement

was examined (Passey, Rogers, Machell, & McHugB@4 focus that aligns with



22

constructivist perspective which was the dominasariing theory and research

discourse of the time.

The Pew Internet and American Life Project commised research into how the
internet is being used by American 12-17 year-old® researchers surveyed 136
students in 2002 and found that internet usingesitedrelied on the internet to help
them navigate their way through school, to juggkho®l assignments and
extracurricular activities. The research identifidee metaphors for the way that
students used the internet: the internet as aalitextbook, virtual tutor, virtual

study group, virtual guidance counsellor and virtaeker or notebook (Levin et al.,

2002). This research reflects a time when studeate starting to use the internet to
collaborate and learn informally beyond school. Bh&dents reported that schools
did not integrate this use into the teaching amdnieg programmes. This was prior
to Web 2.0 technologies being widely available ke internet was a source of
information and storage and the dominant teachind karning focus was on

students learning existing knowledge by accumulgtiformation.

Cox et al. (2004) reviewed studies on the use gitalitechnologies and student
attainment and concluded that digital technologigly enhance student achievement
when it is combined with effective teaching praesic This review reflects the
changing focus in the literature at the time on haspects of secondary schooling
influence student learning, in this case how diggéahnologies are being used to
enhance student learning. Schools have been acatingudligital technologies since
the 1990s and the focus in the literature has tlito@xamine how teachers are using
these digital technologies in their teaching pcactind the outcomes for students.

In summary, a number of studies on the use ofalligithnologies in secondary schools
report on whether teachers are using digital tdolgres, the barriers and enablers for
teachers using digital technologies and/or howtaligechnologies are being used.
Debate around the implications for learning proegsappeared to be a gap in the
literature. The focus of research into digital tembgies in schools has changed over

time.

Digital technologies in schools

The introduction of digital technologies into sdgiand into schools is a change that
has an affect the complex systems of schoolingeahutation, the extent of this as
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reported in research to date is examined in thiewe Complexity theory suggests
that through the experiences and connections opd#ngcipants within and beyond
the schools, the digital technologies are integrate rejected and the schools

continue to operate.

Digital technologies such as computers and caloidabave been used in schools
since the 1970s (Cuban, 2001). The digital techmiet and software that are
available for use in schools are of three typessealtthat are designed for the business
world then used in schools, those which have aestispecific application, and those
that are designed specifically for use in schoBksticular digital technologies will
reflect the socio-cultural norms for the users theye designed for (Sutherland et
al., 2004). PowerPoint for example was designedbigsiness presentations and
computers were designed to sit on office deskss®tuhe start of the digital age the
digital technologies that are available and acbés$o schools may not be ideal for
the socio-cultural context of a classroom. As yopegple and educators have input
into the development of technologies and softwargyeater range more suited to
learning at secondary school and in the digital isgeeginning to emerge such as

Web 2.0 tools and networks.

In a study of computer use in two schools in Shi&alley (USA) during 1998-99, it
was concluded that the cost of investing in comsufi@ both time and money) had
not been educationally worthwhile (Cuban, Kirkpekri & Peck, 2001). The
researchers had assumed that by studying scho8i#iégon Valley they were likely
to see computers being used to enhance learnimy. fdand very little use with less
than 5% of teachers integrating computer technology their teaching practice. It
was about this time that the focus in the litertwmoved from ratios of computers to
students in schools to if schools were using tiggtalitechnologies that were in the
schools. Later studies started to look at the lagrmassociated with digital

technology use.

Cuban (2001), in finding that teachers were notimgttheir students to use the
computers which had been put in schools in Siliaalley, rejected the most
common response from critics of the schools inli®@0s, what he called the "blame
and train" approach where technophobic teachers beuforced to learn how to use
computers. This is still one approach. For exaniler-Herzig (2004) found no

significant improvement in achievement when digtethnologies were introduced
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to at-risk students’ classes and concluded thatettienology training was needed for

the teachers.

Christensen and Knezek developed stages of adogftitathnology to measure ICT
use and then carried out research using thesenasaaure. The stages identified

included:

Stage 1: awareness,

Stage 2: learning the process,

Stage 3: understanding and application of the pgce
Stage 4: familiarity and confidence,

Stage 5: adaptation to other contexts and

Stage 6: creative application to new contexts
(Christensen & Knezek, 2001; Knezek & Christend€99)

This model which can be applied to experienced hietac learning a specific
function, infers that learning is neat and ordeasd the teacher needs to be the
technical expert. When Web 2.0 applications and piexity theory is applied it
becomes apparent that the stages suggested byetibes and Knezek are unlikely
to be sequential or present when teachers of tlueefadopt new technologies. For
example, a teacher becomes aware of podcastingjedes that this has potential
as a way for students to peer critique speeches.t@dacher shares this with the
students who then develop a way of podcasting.@psreomeone in the class who is
experienced in podcasting is appointed to be tbeymer or trainer (or the teacher
works with colleagues to figure it out or goes palto Google or asks in an ed-tech
forum). The class develops podcasts, critiques tlam modifies then shares with a
broader online community where further feedback meay to further development
of the speeches. The model is unlikely to be relet@beginning teachers confident
in a range of digital technologies and beginningdéwelop knowledge of how to
teach. These teachers may be at stage 2-6 butheckvareness of when and how to

apply their knowledge of digital technologies.

The model developed by Knezek and Christensen (1888 applied by Johnson et
al. (2005) in a study of the use of ICTs in New |Aad schools in 2005. Principals
from 138 secondary schools rated their teachinff sish 84% of teachers being
rated at stage 4 or above. This reflects a peejty the principals taking part that

their teachers were familiar and confident in tise of ICTs in 2005. In the same
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study (Johnson et al., 2005), secondary schoolcipais were asked if the
integration of ICT was making major improvementsthe quality of curriculum
delivery in their school to which 76% of the 138pendents stated that it was. The
question was very broad and likely to be intermrate different ways by different
principals, and as those responding to the quesion are likely to have supported
the financing and use of computers in their schibh@re was likely to be some bias
in the answers. The researchers included reswoits & similar survey carried out in
2001 in which 52% of secondary school principald baid that ICT was making
major improvements to the quality of curriculumidety; the change in the results
over time may negate the bias caused by the vesterest. This study did not
examine how teachers were using digital technotogrel did not attempt to evaluate
the effectiveness beyond reporting on principalstcpptions and students per
computer ratios (4 in 2005 and 10 in 1995).

The study of digital technologies on school wideregional basis has to date
focussed on whether they are present in schodlewied by whether they were

being used in schools.

Barriers and enablers teachers face when using digi  tal technologies

Research into the integrated use of digital teabgiek in teaching and learning has
centred on experienced teachers with establishddgogical practices. There are a
number of studies which identify barriers or enablbat these teachers report which
prevent, inhibit, enable or encourage the use gitalitechnologies in their teaching
practice for student learning. The studies examihedce informed the research
design and analysis of the examination of beginnearhers as they seek to use
digital technologies in their teaching practice.

Becker (1999) carried out research to identifydecthat facilitate greater levels of

internet use by teachers. He identified eight fisc(listed in order of significance):

high levels of classroom connectivity; (meaningeinet connection)
computer expertise;

constructivist pedagogy;

participation in staff development;

high frequency of informal contacts with other tears;

involvement in professional leadership activities;
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being a young teacher; and

not being a mathematics teacher.

These could have been grouped under the broadereth@f context (including
access), beliefs, support and experience. If tbhdystvas about the use of digital
technologies rather than internet use, some ofrésalts may have differed. For
example, mathematics teachers in 1999 may have us#eg digital technologies for
specific mathematics functions such as logo progrenm. Becker's research
examined teachers’ perceptions of the value ofguia internet, whether they used it,
and whether they had their students using it fibreeiresearch or projects. Because the
research was undertaken 10 years ago it did noniegavhether students or teachers
used the internet to make connections and to lealfaboratively as the main use in
education in 1999 was for accessing or presentifggmation. The nature of internet
use in society and the potential in schools hasgdw since this research was

conducted.

In New Zealand, a number of barriers to teachensgudigital technologies have
been identified including the school and work cdiuthe leadership and
management of the school, professional developroppbrtunities and technical
support and access to hardware (Lai, 2005). Laided on beliefs about ICT rather
than pedagogical beliefs about learning and tegcfihe two beliefs are likely to be
linked, underpinned by conceptions of knowledgariang and teenage motivation.

Sime and Priestley (2005) identified four categomé factors that predict whether
teachers will integrate digital technologies intweit teaching. These included:
resources available (access), experience of diggehnology, beliefs, and the
context (including available support). These catiegoencompass the findings of

other researchers, and became ‘variables of inténghis study.

Access to reliable digital technologies was a lkamo use, particularly in the 1990s.
If a technology was believed to be unreliable, sdeny teachers with 25 to 30
students to keep engaged with limited time woultlammose to use it (Cuban, 2001).

In 2005, 100% of New Zealand secondary schoolsitizidnet access and 93% of
them had broadband access (Johnson et al., 20856k the levels of classroom
connectivity should be decreasing as a perceiveteb#o teachers. The research by
Johnson et al., did not explore how, or if, the paters in New Zealand schools
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were being used. Teachers in 2008 have accesgtipk (Cowie et al., 2008) and
all secondary schools have computers studentsamaass digital video cameras and
data projectors. There is a difference betweendshuwaving digital hardware and

teachers being able to use these with their stadent

Teachers were undertaking professional developméraw to use different computer
programmes during the late 1990s. Cuban (2001 )dfdittle evidence of resistance by
teachers taisingdigital technology. He found that many used ieestvely to prepare
their work, communicate with parents and maint&cords, and carry out research;
they did not have students using digital techn@sgextensively or in a way that
showed a change in the way that students werehgamccess, however, was not the
most important factor that limited students’ usedjfital technologies in school. He
found that where teachers were using digital teldyies it was to enhance their
existing teaching practices; therefore teachersldvaunly consider using digital
technologies which they perceived as enhancing #asting or desired teaching
practice. For example if a teacher believed thatgtrpose of secondary education
was to transmit content knowledge to the studemthat they could present the same
material back when examined, using presentatiomvacé to transmit ideas through a

variety of media would be a useful teaching toal bkely to be used.

Teacher values and beliefs have been found to pertant factors for the effective
use of digital technologies for learning (Goos, lfeaith, Renshaw, & Geiger, 2003;
Moseley et al., 1999). The pedagogical beliefshef teacher have been reported as
being strongly linked to the way that they will udigital technologies in teaching
and their professional lives. Papert (2004) desdrilthe introduction of digital
technologies into conventional schooling, where tirerpinning belief about
knowledge is that it is something to be handedtowgtudents as ‘strapping the jet

engine to the horse and buggy'.

Becker and Riel (2000) found that teachers withstwuctivist beliefs were more
likely to network with other teachers and use digiechnologies and the internet in
a constructivist compatible way compared to teacheno identify their practice
within a transmission model of teaching and leagnifFhey used survey questions to
determine whether the teachers had constructivediefb, such as encouraging

student input into learning activities and beirexible in their approach.
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Identifying teachers as teaching in a construdtimigransmission/ traditional way can
be problematic as there are overlapping definitioinghat this means. Clifford et al.
(2005) reported finding that some teachers whotifileth themselves as teaching to
encourage constructivist learning were in fact gisireak approaches to teaching and
learning with digital technology. These weak apphas included what Scardamalia
and Bereiter (2006) termed shallow constructiviswhere students focus on a process
of what they are doing, rather than the conceptsleas which underpin a learning
activity. Student teachers and experienced teaclired to add digital technologies to
their existing practice, whatever pedagogical apginahey were using (Clifford et al.,
2005).

Some research is underpinned by beliefs that ditgtahnologies should be a tool

that is added to the teachers’ current practidmlief that should be considered when
examining how the research findings are discusBed.example, Becker (2000)

wrote a list of conditions that allow computers iecome a valuable and well-

functioning instructional ‘tool’, where computertadies flow seamlessly alongside

other learning activities. A teacher in 2008 whaiisiing to have students creating
knowledge through connections is likely to see ¢benputer as a place to build

connections and develop knowledge, integral toaanlag activity rather than as an
additional part to the learning.

Students of teachers whose educational beliefs céagbroom practices radically
changed and which reflected a ‘constructivist apphdto learning regarded learning
as a process of engaging with complex, contextaeldasks requiring multiple

viewpoints, whereas students whose teachers ha@nantission approach saw
technology-assisted learning as learning with teahrtools (Levin & Wadmany,

2005). This study indicated a reciprocal rathernthaidirectional relationship

between teacher classroom practice and changesaahdr educational beliefs and
knowledge restructuring process.

Studies have shown that teachers’ beliefs and salnderpin the way that they use
digital technologies in the teaching process (Ertn&905; Goos et al., 2003;
Moseley et al., 1999). Beliefs and experiences dosely linked in that they

influence each other. Research by Slaouti and B4f007) found that experiences
brought to teaching by newly qualified teachersenenportant as to whether they

used digital technologies or not. The examinatidnteachers’ own beliefs that
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underpin teaching decisions has been identified@rasmportant aspect of teacher

reflection during professional learning (ErtmerQ20Glassett, 2008).

Researching teacher beliefs is problematic due doying interpretations and
understanding of different pedagogies..A 2004 stofdyeachers’ use of technology
carried out in Silicon Valley (USA) involved suniag teachers at 61 schools to find
out about their use of digital technology in theasses (Hernandez-Ramos, 2005). It
was found that the teachers used technology ahidasirate to other teachers in the
USA. This research looked at the constructivisiefelof teachers based on a range of
statements that focussed on project-based leamimgh appeared to be a particular
interpretation of constructivist beliefs. The findithat teachers who used technology
more frequently had stronger constructivist belegfald be misleading due to lack of

clarity around what the researchers meargdmstructivisteliefs.

The dominant teaching and learning theories undenmpg preservice teacher
education in 2007 were social learning theory, trocsvism and behaviourism.
Social learning theory is founded on a complex rhofl¢riadic reciprocal causation
in which contextual events, behavioural and cogaitiactors operate in a social
environment resulting in emerging cognitive undandings. The theory recognises
self-efficacy, self-regulative, and self-reflectivprocesses in socio-cognitive
functioning (Bandura, 1977). The importance of soeial context of the classroom
and teacher networks is closely linked with behangm and motivational theory.
Beginning teachers in 2007 were also familiar watnstructivist learning theory.
The way that learners build knowledge to developiraasterstanding of the world has
been applied to both students and teachers astsatdow teachers decide which
resources they will use and the teaching method besn explained in teacher
education through applying Shulman’s (1987) modelpedagogical reasoning,
which is comprised of the actions that a teachetetgpes during the teaching
process. The model includes six aspects; (a) ocelmgmsion of the subject
knowledge, (b) transformation of subject knowledigi® teachable representations,
(c) instruction, (d) evaluation of students’ leagniand teacher’s performance, (e)

reflection, and (f) new comprehensions.

Shulman’s (1987) model of pedagogical reasoningpisropriate for the digital age
thinking about knowledge development in that itogruses that the teacher and

students will be gaining new comprehensions or tstdedings which could include
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creating knowledge as a result of the teachinglaaching process. Shulman also
acknowledges the diversity that exists within teéaghnoting that the actions are not
a fixed sequence and sometimes some may not odach viits with complexity

theory. However, it may not be appropriate for thgital age as it appears to be

underpinned by the belief that teaching is aboaitthnsmission of information.

Building on the ideas of Shulman, the idea of tetbgical pedagogical content
knowledge has been proposed (Mishra & Koehler, R00Bhis framework
acknowledges three types of knowledge — pedagogioaitent and technological.
Such a model may be relevant to existing teachérs are learning about digital
technology to integrate it into their teaching. Beginning teachers and teachers of
the future who have joined secondary teaching wktiowledge of digital
technologies within their subject area, this istpafr their content knowledge,
therefore subsumed by pedagogical content knowl¢dgeaccording to Shulman,
curriculum knowledge). The knowledge of how to @senicroscope, a heart rate
monitor or a text book within a teaching contextiisubset of pedagogical content

knowledge for teachers; the same will apply totdigiechnologies in the future.

Webb and Cox (2004) noted that changes in teacheligfs and values are necessary
to ensure a change in pedagogical practices tommsithe benefits of using digital
technologies with students. This assumes thaadhers say they believe that students
learn in a certain way, they will try to teach twable that way of learning. An in-depth
study of teachers in Taiwan (Chen, 2008) found ihast teachers surveyed identified
with constructivist beliefs (which had been a goweent focus) but when observed
teaching they tended to use digital technologidkiwia transmission practice rather
than teach to encourage constructivist learninge fésearcher concluded that the
teachers had inadequate understanding about tbeetical concepts and/or how to
incorporate the concepts into their teaching, igotivat teacher beliefs are different to
teacher knowledge. When national policy makes obsubg education there can be lag
time between policy dissemination and teacher waeding and implementing the
practice within the contexts of their classroomd @nreir schools (Starkey et al., 2008).
Applying complexity theory, the emerging knowledgeout learning and teaching
using digital technologies will emerge from the wections being made by the
teachers and the researchers. This knowledge iget@vailable due to the lag time

between innovation and change in practice; hereegbearcher was not able to locate
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research focussing on the pedagogical beliefsaahirs seeking to integrate Web 2.0

(collaborative web-based technologies) into theidents’ learning activities.

Support has been identified as enabling teacheosse®k to use digital technologies in
their teaching practice (Cowie et al., 2008; Lowtlstrahl, Inan, & Ross, 2008; Slaouti
& Barton, 2007; Tearle, 2003). In a study of teaakse of laptops in New Zealand, it
was found that support was an important enabletetchers using digital technologies
(Cowie et al., 2008). Support ranges from messggen by the principal about the
value of digital technologies in the teaching agathing process, professional learning

available, collegial support, whole school processgust in time technical support.

Becker and Riel (2000) examined professional engagé in teachers. They
measured professional engagement by the commumsatith teachers within and
beyond their own school and being involved in pbsxdership activities. The
teachers that they identified as professionallyagedg were more likely to have
teaching philosophies and teach in ways compatiita constructivist learning
theory, and less likely to focus on transmissiacheng, and (hence) likely to use
computers in more exemplary ways. Although the etarg ways focussed on
teaching practice rather than student learnings $hggests that teachers with strong
professional connections or network support areljyikio be less transmission
oriented. Being less transmission oriented in thigance meant that the teacher

focuses on students’ active engagement in learning.

A study of six first year language teachers whoewmterested in using digital
technologies, found a range of factors which enbdnar prevented their use of
digital technologies in 2004/2005 (Slaouti & Bartd007). This included access
issues such as bookability or reliability, key ensel varied, induction to the school
systems were lacking, there was great variationd@partment and schools’
commitment to ICT and espoused commitment variechfobserved commitment.
This research examined whether beginning teachrersising digital technologies
and the barriers or enablers to the use. It dickramine how the beginning teachers
were using digital technologies. It did find th&etteachers were resourceful in
achieving their aims; they were able to overconmeimber of barriers. It was found
that the context in which the beginning teachewmnibthemselves was important in

their decisions on whether to use digital techniel®g
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Funding and support were put in place to negatatifael barriers to technology
integration in Tennessee (USA) schools. Mixed nuthesearch was carried out in 54
schools involving 28,735 students and 1,746 teacteeevaluate the effectiveness of
digital technology integration once the barriersngplementation had been removed
(Lowther et al., 2008) Programme effectiveness wassured by direct classroom
observations, surveys, student performance assefssniecus groups, and student
achievement analysis. The barriers which had béemtified included availability and
access to computers, availability of curriculum enats, teacher beliefs, demographic
characteristic of teachers, teachers’ technologinel content knowledge and technical,
administrative and peer support. To overcome thesegers funding was provided to
schools that were committed to developing their afséigital technologies which was
used to improve access to computers, provide teahobaching and support, on-site,
one on one, small group and just in time profesdisnpport. The researchers found that
the students at the schools with the extra sugmaformed as well as or better than
those at schools without the support, in most bualh the measures used.

Tearle (2003) examined a secondary school that desned to be successfully
integrating digital technologies across the cuttiouand found that teachers in the
school had not changed the way they taught bedhagenere using computers. She
noted that the context, the whole school cultureugport and professional learning

were key aspects of the success as a school.

Learners and colleagues are part of the schoobntegt. Students’ understanding of
the teaching and learning process influences thmaamthat digital technology use
has on learning. A study of a teacher who aimedst digital technologies to help
students learn in a constructivist way found thailevthe teacher was designing
collaborative knowledge construction activities gtadents were acculturated in a
transmission style of learning, thereby creatitaier to a new way of approaching
their learning (Starkey & McCarthy, 2008). Whilastlstudy was small in scale, a
similar finding was included in research by Chef0@. Complexity theory and

research suggests that the school context and tinderds’ experiences and

expectations of learning will influence the leaghenvironment (Wink, 2000).

The barriers and enablers for teachers wantings® digital technologies to help
students learn have changed over the past 10 yeamsss to computers or the internet

and teachers’ computer skills were initially idéetl as barriers. As the research focus
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moved to how digital technologies were being upedagogical beliefs were seen as a

barrier or enabler for teachers using digital tetbgieseffectively.

How digital technologies are used in secondary scho ols

Growing numbers of teachers are overcoming baraecs making the most of the
support and access they have to use digital teobres for teaching and learning
(Johnson et al., 2005; Kitchen, Finch, & Sinclab07). This has led to an increasing
focus on the way that teachers use digital teclymedoin their practice. Digital
technologies have evolved and developed over tinéchwhas influenced the
attitudes to their use and the knowledge and skdisbe able to utilise their

functionality in an educational setting.

Brown (2004) developed a metaphor for the change®mputer use over time. He
identified four waves of computer use in schoolache wave washing over the
previous one, with teachers jumping onto the wawede with it. The four waves he

identified included:

The instructional wave (1975-85) — where the coempwas the instructional tutor
The problem solving wave (1980-90) — students tdaelcomputer
The mind tool wave (1985-95) — the computer isoh to

The media wave (1995-present) — learning from tii@riation available on
the internet.

During the instructional, problem solving and miodl waves, which were prior to the
widespread use of the internet, digital technolgiere used within specific subject
areas, particularly in mathematics, science andpating. The mind tool wave teachers
were starting to use presentation software aschiteatool. The media wave saw the
introduction of access to information through thielinet in schools and hence inquiry

learning with differing degrees of teacher contnér the content and direction.

The media wave in Brown'’s thesis looks at the moté computers being connected
within a classroom and to the internet. The aboweelehdoes not take into account
the ability to collaborate beyond the classrooruidd knowledge through the use of
digital technologies. Starkey and Stevens (200fhrsarised the stages of the
introduction of digital technologies in schoolsNew Zealand, hypothesising that
the emerging use of Web 2.0 and social softwareesi®04 has seen the beginning

of a connectivism wave. The implications of intagrg Web 2.0 into teaching and
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learning programmes has yet to be explored initegture and offers a new way of

using digital technologies in schools.

Digital technologies examined in this researchudel any digital technology that
was identified in the literature or by participani®he decision to take a wide
definition was made due to the increasingly integgtanature of technologies such as
cell phones which include web2.0, video, photo, SM8ice messaging, video
calling and calculator functions, all of which che used within a teaching and

learning context.

The use of digital technologies in schools can iveled into four categories based
on the technologies and applications reported & literature as being used for
learning. These are outlined to clarify the typdsuse that some research and

literature focuses on. Table 1 summarises the featnf each of the categories.

Table 1: How digital technologies are used in t@aghnd learning.

Use:

i. Subject specific
programme or tool

ii. Presentation

iii. Accessing
information and
students presenting
‘projects’

iv. Connections

Technologies

Logo
Simulations

Word processing,
PowerPoint,
interactive
whiteboard, data
projector, teacher
laptop

Internet, Web 1.0,
web pages, Word
processing,
PowerPoint.

Mash ups, Web 2.0,
video conferencing,

e-learning, m-
learning (through
forums discussions
and interactions)

Purpose

Developing
conceptual
understanding,
problem solving,
developing computer
skills

Mastery activities -
memorise
information or
practise key
processes

Transmission of
information, ideas
and concepts

Inquiry
Web quests, FOFO
constructivism

Create knowledge by
making connections
between
information, ideas or
people

Learning

Subject based
Constructivist
Cognitive

Differentiated

Transmission
Passive learning
Engaging students
using multimedia

Inquiry learning
constructivism

Global knowledge
development
Diversity,
personalisation
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The first use is one of using particular programraad technologies for specific
purposes within subjects. This aligns with what vidqno(2004) called the problem
solving wave, the instructional wave and mind wale. Examples include the use of

Logo in mathematics or technology, and simulatictivdies in the social sciences.

The second use is the developing use of technadgi@resent information, ideas
and concepts. This includes teachers developingrdagsed resources using word
processing software in the 1980s and including PBuwiat presentations and
internet-based information and multimedia preséoriat through a data show or

interactive whiteboard since 2000.

In a study of 39 schools in England it was founel itiain use of digital technologies
in the English schools was word processing, prasents and accessing information
from the internet (Ofsted, 2005). This aligns witle uses found in the harnessing
technology survey (Kitchen et al., 2007).

In a study of New Zealand teachers’ use of laptibpgs found that at the end of 2005
60% used their laptops with data projectors andnbet prevalent use of the laptop
and peripherals was to present visual materialass g§ the instruction to the class
(Cowie et al., 2008). Teachers who used their [ptiuring lessons to present multi-
media materials reported that this engaged studeatgively and critically in their

learning. Having the teacher presenting multimedaterials to the class can be a
transmission approach to teaching. Students aly lik find the range of visual media
more engaging than listening to a teacher stanioyng board and talking or writing

notes to be copied.

The third use resulted from increasing availabibiyd reliability of information
through the internet which coincided with a growitrgnd towards the use of
inquiry-based learning, particularly in the so@alences and sciences in secondary
school. This is evidenced in the wording of curucn documents of the 1990s
(Ministry of Education, 1993). Digital technologibésave been used by students to
access information, then present completed projdttappears that a focus on
project-based learning has been categorised asrgcingst learning in the research,

for example refer to the work of Herndndez-Ram@9$J.

Experienced teachers who are introducing digitehrielogy alongside their existing

teaching practice have been found to be impresdseh vgtudents use presentation
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software or other ways of using digital technolsgrehich require minimal cognitive
engagement by students (Clifford et al., 2005). #&he teacher previously asked
students to create a poster that pulls togethemnation gathered from books, they may
now ask the student to print off a presentationgisinline sources. Instead of copying
drawings and paragraphs they would cut and pasteusaé fonts, word art and other
software to make the output look impressive. Iftdecher has focussed on the content
and presentation of the finished product and netléarning or the process, they are
likely to be impressed. This finding illustratese tteacher’'s pedagogical beliefs not
changing though their teaching practice has altévethclude students using digital

technologies.

The fourth use of digital technologies in schodsto make connections across
geographical spaces, between information sourcedianand ideas. There are fewer
examples of teachers doing this in the literatuhéctvis not surprising as the open
source tools for this to occur have only recentlgdime widely available and known
about. To use digital technologies in this way doeguire students to be using

digital technologies creatively and collaboratively

Becta (2007) carried out a study of about 1200idriteachers in 2007 and found
that one third reported sometimes or often usingolhelp students to be creative
and 16% sometimes or often used ICT to help learterwork with others. The

harnessing technology survey (Kitchen et al., 2G0dhd few teachers using digital

technologies to support student creativity or dmlation.

A challenge identified in the harnessing technolagyiew (Becta, 2007) was
developing the use of technology from enhancing andching learning to also
extending and empowering it, and developing a lepadpertoire of practitioner
skills. This sentiment appears to be in thlame and trainapproach, unless the
broader range of practitioner skillsvas referring to pedagogical knowledge and
practice.

There is research around underpinning pedagogyhendiay computers are used in
schools, but it tends to be limited to examiningrsking for information on the web,
or students learning to use software. The way dmgital technologies are used in
schools has been found to be causing a disconnelotitween formal and informal
learning where the learner in school is placed passive role and informal learning

has the learner in an active role (Becta, 2007)s hias meant that students do not
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always want to engage with digital technologiesdhool the way that teachers may

envisage learning with digital technologies happgni

Furthermore, the uses of digital technologies cary \between subject domains.
Differences in digital technology use between stiisjen secondary schools were
identified in the harnessing technologies surveyitcfien et al.,, 2007). The
researchers reported that geography teachers wae likely to use internet-based
resources, music and English teachers were lesdyliko use presentation
technologies, and music, science and mathematachées were more likely to use
subject specific software. Ofsted (2005) foundiatan in the way that digital
technologies were used, noting tigatbd application of ICT was seen in design and

technology, languages and art.

Another means of investigating how teachers usgatligchnologies in teaching is
by examining the approach utilised. Cox et al. @0€arried out a literature review
and case studies in England in 2003 and identtheek categories of uses of digital

technologies by teachers:

Integrated approach: planning the use of ICT witthia subject to enhance
particular concepts and skills and improve pujit&inment.

Enhancement approach: planning the use of an I€3uree which will enhance
the existing topic through some aspect of the tesaad tasks.

Complementary approach: using an ICT resource tpoesr the pupils’
learning, for example by enabling them to improlveirt class work by taking
notes on the computer, or by sending homework bgileim the teacher from
home, or by word processing their homework. (p.33)

These approaches reflect ways that teachers bigitaldtechnologies into their
existing practice. The first two approaches appeabe similar in that they both
enhance the existing teaching practice. The thippra@ach is using digital
technologies as part of the management and orgemmisa the teaching and learning
process. This suggests that either the reviewershal identify an approach to the
use that is based on the affordances of digitdirntelogies (such as being able to
connect with the global environment or create kmalge or works of art in ways not
possible without digital technologies) or that #esere not recognised as being

present in the literature reviewed.
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Impact digital technology has on teaching

Changes to pedagogical practice have been repatedeachers use digital
technologies in their classroom practices. Theoduction of digital technologies

into schools was expected or was hoped to causatadytic change in teacher
pedagogical practices (Karsenti et al., 2002). lest significant widespread change
in pedagogical practices that is evidenced in rebe&s the movement from whole
class teaching to a more student-centred, persedalpedagogy (Becker, 1999;
Hennessy, Deaney, & Ruthven, 2003; Kozma, 2003;dldgset al., 1999; Ofsted,

2005; Pedretti, Mayer-Smith, & Woodrow, 1998; Somek al., 2007; Starkey &

McCarthy, 2008). Many of these studies involvecthesis enthusiastic about using
digital technologies rather than a representatwepde of teachers.

Research has found that experienced teachers whdigisal technologies tend to
personalise learning for their students, makingl&aening meaningful to the lives
and learning needs, which could mean that teachboswould like to personalise
learning use digital technologies in their practiBecker (1999) recognised that
teachers in the USA who believe in project-basadfieng and other constructivist-
compatible practices have found computer technetod@o have an emancipating
effect, enabling teachers to personalise learroncater for the diversity of learners

found in a classroom.

Using digital technologies to cater for the leagneeds of diverse students was found
in a study of 39 schools in England where the éramples of using ICT for teaching
extended high attaining students and provided stuipipo low attaining students
(Ofsted, 2005). Kozma (2003) examined findings froase studies of innovative
pedagogical practices using technology from 28 t@msand found that teachers were
changing from being the prime source of informatmnstudents to information being
accessed through digital technologies and the éedolbussing on being the learning
instructor. In a study of the use of digital tedlmgges (computers, data projectors and
scientific calculators) in English and senior setay mathematics classrooms, it was
found that digital technology facilitated collabtiva inquiry. This occurred during
small group interactions and whole class discussiamere students used the
computer, calculator or screen projection to shanel test their mathematical
understanding (Goos et al., 2003). The ICT testrbedarchers reported that students
had greater control over their learning and theas imcreased personalised learning

with opportunities for the students to follow theinrent interests or needs (Somekh et
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al., 2007). The research did not investigate thergxo which these changes are as a
result of the ICT or was the result of the compheix of increased support, action
research and professional learning that was patthe schools, which would have
been examined if utilising a complexity theory femmresearch. The presentation
software was reported as improving the teacheityato hold whole class attention,
and increase interaction between the teacher ansttidlent which does not suggest a
change in pedagogical approach or a radical mowartts personalising learning.
While it appears that the use of digital technasgin schools has not produced a
catalytic change in the way that teachers teadimstenabled teachers to personalise
learning, to cater for diversity and foster colleditve inquiry learning, reflecting the
complexity of influences and considerations thatuoavhen a change is introduced to

a complex system.

Impact digital technology use has on learning

Digital technologies have been found to have a vattig effect on learners, and
when combined with effective teaching some stubage reported that students can
achieve better in traditional assessment meas8tedent learning has been reported
to be effected when teachers begin to personaiaening as they use digital
technologies. A longitudinal study of Technologyhanced Secondary Science
Instruction (TESSI) in Canada (Pedretti et al., 89fund that the majority of
students responded well to the student-centredhifgarenvironment enjoying the
self-paced and peer learning. Students who workex faster or slower pace than
their peers were the exceptions — preferring tokwiadividual and go directly to the
teacher for support. Personalising learning coldt anclude teens building their
own learning or information space which would metaudents taking control of their

own learning (Loertscher, 2007).

Not all studies show a positive effect. A studyabfisk students in an English school
found no improvement in their achievement followitige integration of digital
technologies in their classrooms (Muir-Herzig, 200 another study where
presentation software, internet access, supportpaofiessional learning were put
into clusters of schools in poor neighbourhood€ngland, there was a resulting
increase in achievement at the primary level andimal change at the secondary
level (Somekh et al., 2007). However, an extenstvégew of the literature found that
there had been a positive effect with specific .(ddE€T on attainment in almost all

national curricular subjects in England (Cox et2004).



40

A review carried out in New Zealand by the Eduaatreview Office (ERO, 2005a)

looked at e-learning in secondary schools. Thearebers looked at 48 schools
during 2004 and concluded that while teaching mognes that incorporated e-
learning generally increased student motivationemdyment of learning, the extent
to which e-learning was embedded in teaching practind supported students’
learning goals was limited. The way that the eatdts measured effectiveness was
by focusing on critical thinking and informationteliacy but the report did not

explain how this was measured.

Digital technologies can have a short or long-tenotivating effect on learners.
There can be a novelty factor which increases rattm when digital technologies
are first introduced to learners. This motivatioil Wwe temporary when learning is
focused on the technological aspects rather thanlgarning aspects of a digital
technology. Where the purpose of digital technolage is underpinned with
effective pedagogy in mind, the longer-term declimenotivation is negated (Moss
et al., 2002).

In a study into the motivational effect of ICT onpils, Passey et al. (2004) used a
sample of 17 schools across England to measurmdiieational effects of ICT on
pupils. They found that students and teachers waebin the study felt largely that
access to ICT and resources had reached a leveé W& could be applied to the
curriculum and the curriculum purpose could be suiga by ICT. All except one
secondary school teacher interviewed thought thatgositively enhanced the range
of teaching approaches that could be used. Theoaplpes described involved using
presentation software and downloading informaticomf the internet. It did not
include collaborative knowledge production beyonke tclassroom intranet
environment. It appears that the students werevatteti as a result of the auditory,
visual and kinaesthetic stimulation that was a ltesuworking with Web 1.0 and
presentation software and hardware, and motivatedhb improvements to the
quality of their work in terms of writing, appeac@nand presentation. Being able to
develop drafts and get formative feedback and kngwihe end point or aim of the
learning was a factor which students reported ivgaothe quality of work and
motivation. Sharing the aims of learning, givingcdssed individual formative
feedback to learners and having fast-paced lessathshigh expectations of the
students have been found to be effective teachiagtipes (Alton-Lee, 2003) and

were found to be motivational in the research bgsPwg et al. (2004). The schools in
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this study were selected because the studentsmatieated in their learning while
using ICT. The analysis shows that the studente westivated due to the effective
teaching practices of the teachers as they usedinCihe learning programmes.
These results align with the findings of Cox ef(a2004) who noted in their review of
literature that ICT makes a difference to learnimgen it is accompanied by

effective teaching practice.

Roschelle, Pea, Hoadley, Gordin and Means (200&naed in more specific terms
how computer technology can be used to motivatmées. Their research found that
active engagement, participation in groups, fregu@sraction, gaining feedback and
connections to real-world contexts enhanced howdrem learn while using computer-
based applications. These align closely with tlatuies of effective teaching practice
identified in an evidence-based synthesis of rebeanrried out in New Zealand
(Alton-Lee, 2003). A common feature of exemplagcteers is the belief that building
relationships with students is rewarding (WilliarB803). Classroom observations and
interviews of teachers and students has found pbatitive learning relationships
between a teacher and his or her students comsiltateffective student engagement
in learning (Bishop & Glynn, 1999). Relationshipge aan important aspect of
complexity theory and connectivism learning theofhe connections is where
knowledge is created, so it is logical that in arertivist focussed approach to
teaching the learning relationships between thenéza and their teacher(s) are

established to encourage a learning environmentendreating knowledge can occur.

In a doctoral study which analysed the impact oéaitassroom environment on the
social, cognitive and affective elements of studeatk practices it was found that
the positive impacts of digital technology use whe result of sound teaching
practice and due to the novelty factor as studsaws the use of computers as play
rather than real work (Falloon, 2004). In this stude students had a stronger
preference for using computers at the start ofyttaa rather than later in the year as

the novelty factor wore off.

School education policy makers in New Zealand vi@w technologies as a vehicle
to transform education (Ministry of Education, 2D0OAt the core of the strategy
document is the belief that the appropriate usecfinology will move education

from a transmission, behaviourist model towardsrsstructivist, student-centred one

that can meet the demands of a contemporary wapknd society, which
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emphasises self-directedness, lifelong learningnnoanication and collaboration
skills (Becta, 2007).

The problem with measuring effectiveness

There is a growing body of literature that examihes effective the use of digital
technologies is in schools, although it appearstti@interpretation of effective use
varies. The effectiveness of digital technology bhas been measured based on the

frequency of use, the type of use, and the impaatedent achievement.

Herndndez-Ramos (2005) focussed on the frequenag®fwhile reporting on the
effectiveness of digital technology use by teachkis found that the teachers in
Silicon Valley used technology at a similar rateotber teachers in the USA. The
research objective was to report on t&eel of technology use by the teachers, but
this research reported only the percentage of &actvhodesignedtechnology-
based project learning. Without further analysighaf types of learning activities, it
is not possible to identify whether any (or all)tbé teachers were using the digital

technology effectively for student learning.

The effect that digital technology has on educat@an depend on how the
technology is used. Some authors have researchedligdal technologies are used
as a basis of effectiveness, though where this dwsirred, the definition of
effectiveness is not clear. Ofsted (2005) repodieskrvinggoodapplicationof ICT

in design and technology, languages and art. Mesfuently, the good application
covered such topics as presentational work inctyuaweb page construction, web-
related research, revision, and accessing infoamdtom the internet. This list does

not include a focus on collaboration or knowledgéding.

Examining learning using digital technologies hasrbapproached in different ways;
most studies report on student behaviours suctbhssneed engagement rather than
learning achievements. In a study of effectivenebddigital technology use in
Tennessee (Lowther et al., 2008), programme effntiss was measured by direct
classroom observations, surveys, student perforenassessments, focus groups, and
student achievement analysis. Observers used @& nfimeaningfulnessf computer
activities and examined how computers were beirgl,usoting cooperative learning,
project-based learning, higher level questions, eggptial hands-on activities,

independent inquiry, student discussion or whedestts were producers. By counting



43

the times that these activities were present,dbearchers were able to summarise that
there was less transmission teaching observedesuth of the extra support, though it
did not include the learning within the activitibsit was taking place.

Cox et al. (2004) in a synthesis of literature,ussed on application, stating that
effective learning with ICT occurs when a teactieallenges students to thinkhis
appears to be a narrow teacher centric belief @dests can think and construct
meaning through other situations. Measuring the tay digital technologies are
being used in the teaching and learning proceskl dmia valid way of examining
effectiveness, if the link between the use anddgbming is explicit. Research to date
rarely makes this link explicit; therefore the exatlon appears to be based on the
researcher’s beliefs about learning which are ftenaot expressed or vague.

Heppell (1999) argued that the ways in which weessdearning using digital
technologies is problematic as the measures arstrooted through a transmission
teaching pedagogy. Measuring student learning basetraditional achievement
measures is unlikely to take account of the way #adents learn in a connected
world or apply the use of digital technologies tmstruct knowledge so is therefore
an invalid measure (Loveless, 2002). For exampleerwlLarry Cuban (2001)
examined the use of computers in Silicon Valley, neported an unexpected
outcome: “In the schools we studied, we found reaccknd substantial evidence of
students increasing their academic achievement esswt of using information

technologies” (p. 133).

While the researcher had expected to find teachkersise digital technologies
innovatively, the student learning or achievemeisswneasured using traditional
measurements. Not only should the content of assegsreflect the digital age, but
modes of assessment should also reflect what i®riaout for the world beyond
school (Sutherland et al., 2004).

Computer use has been reported to have a neg#fieet @n school achievement. A
negative relationship was found in a US study (Weskj, 1998) which compared the
frequency of computer use with school achieventaotjgh certain uses of technology
were found to have positive effects leading théh@uto conclude that how digital
technology is used is more important than the fsaqy. It could be that if different

measurements were taken, the effect of computanagénave been different.
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The link between digital technologies and studeamtfggmance is complex. The
research by Lowther et al. (2008) included gatliesitudent achievement data in two
levels of standardised tests. Analysis showed ttatstudents taking part in the
programme which had digital technologies and supperformed as well or better
than the control students in most, but not althef tests. While this suggests that the
introduction of digital technologies and associatagdport did not make a significant
difference to student achievement, as Haskell (R@@ints out, it does depend on
whether what was being measured as effectivenessarapatible with the aims of
integrating digital technologies into the teachargl learning process. The students
observed spent more time learning through studemntred studies and cooperative
learning activities, which may have benefits inestAreas not measured directly in

the tests.

The predominance of using presentation software #r&l internet to access
information reflects a focus on learning as anrimdisation process (the ways that
knowledge and skills can be taken into the mindough the senses) or an
externalisation process (the ways that the knovdeslighin the mind can be relayed
to others), or transmission teaching rather thactudsing on internal cognitive
processes (evaluating, comparing, analysis). Stadanthe study by Passey et al.
(2004) were motivated (engaged) when they wereesstal in the internalisation or
externalisation process. Where attainment is medswithin this context ICT is
reported to have a positive effect on learning. fidsilts are likely to be different if
measured in an alternative framework which measuntesnal cognitive processes.
Passey et al (2004) noted that:

Motivational impacts and outcomes of learning immie of attainment, if related,
might be expected to manifest themselves in aaimidy. If attainment is linked
to internal cognition, then current practice wi@irlwill have less impact upon
attainment than it does upon other parts of thaileg process. (p.5)

In the complex context of schooling it is difficuibr researchers to unpick the

teaching from teaching tools.

Cox et al. (2004), in their review of the literagufound that as with most teaching,
lessons that are poorly planned or executed leaohfimcussed students and limited
learning. It appears that it is the teacher ratih@n the technology that influences the
effectiveness of digital technology use in schodlstends to be teachers who

demonstrate exemplary practice within the contéxheir schools; it is unlikely that
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there is exemplary practice across an entire sezgnschool due to the diverse
nature of schools and the complexity of the managgmand organisational

structures needed to support such diversity effelsti(Auld et al., 2008).

The reported effectiveness can also be dependenéswarch participants’ mental
models of the way learning should occur. Thereuisently a lack of models which
offer a way of measuring effective use of digitathnologies in a connectivist
learning environment. Research findings about &ffecess are framed in the

researcher’s perspective about teaching, learmdglee nature of schooling.

Measuring effective use of digital technologies in the digital age

Cox et al. (2004) identified effective pedagogipectices from a literature review

of ICT and pedagogy. The list included the needdachers to:

* understand the relationship between a rangeCdf tesources and the
concepts, processes and skills in their subject;

» use their subject expertise to select appraphal resources which will help
them meet the specific learning objectives; thislutles subject-specific
software as well as more generic resources;

» be aware of the potential of ICT resources bothrms of their contribution to
pupils’ presentation skills, and their role in dbiadjing pupils’ thinking and
extending their learning in a subject;

» develop confidence in using a range of ICT reses) via frequent practice
and use beyond one or two familiar applications;

» appreciate that some uses of ICT will changenttgs in which knowledge is
represented, and the way the subject is presemtewtitengages pupils;

» know how to prepare and plan lessons where $016éd in ways which will
challenge pupils’ understanding and promote gréfaitgking and reflection;

* recognise which kinds of class organisation v#é# most effective for
particular learning tasks with ICT, for example,enhpupils should work on
their own, how working in pairs and groups showddcbganised, and when to
use ICT for whole-class teaching. (Cox et al., 2Q04)

This list is underpinned by an outcomes-based pegiegl model where teachers are
developing an understanding of ICT, rather thanadeh where teachers have an
understanding of digital technologies and are dmirf their pedagogical
knowledge. This is because the list is developethfexisting research that was
dominated by experienced teachers learning abottw@ile teaching within the
constraints of an outcome-based curriculum. Inraeotivism learning environment
using Web 2.0 applications and teaching a flexiblericulum, the emerging

pedagogy would include interaction beyond the ctas®s, appreciation and
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encouragement for students to construct knowle@dgjger than solely gaining an

understanding of the facts that already exist.

Teachers are being studied by researchers astiingy/te use digital technologies in
educationally meaningful ways. Therefore a way ohleating such learning
activities is needed. Evaluating learning usingitdigtechnologies has been
attempted in a number of ways. Cassady (2002) suisesaways of evaluating
learning in the cognitive domain that are measietnproved student achievement
over a project. This type of evaluation differsnfrmne which seeks to evaluate the
potential and actual depth of learning in the desig an activity. An effective
evaluation tool would recognise the range of wagchmologies can be used for
learning and the importance of critical thinkingeativity (knowledge creation) and

making connections in an information rich Web 2 drid.

The effectiveness of learning in a connectivistieay environment would include
ideas about knowledge in the digital age, includanigical thinking, connections,
collaboration, and creating knowledge. Any measofeeffective use of digital
technologies in digital age schooling should beeanpohned by a view of knowledge
that is relevant to the digital era. Ideas aboutotkledge’ appear to be changing
from something that is found in the heads of indlinls or in books to something
that is not fixed, is debatable, accessible throagiange of mediums and created
through networks, connections and collaborationréBer, 2002; Gilbert, 2005;
Siemens, 2006). It would be appropriate to inclimse ideas in a model to examine

learning through digital technologies.

The use of critical thinking has been identifiedpasticularly important in the digital
age. Relatively quick access to a wide range afrmétion means that the user needs
the ability to critically evaluate the validity amellative value of information accessed.
A change in the approach to learning has been damgdhe extensive access to a
range of information. In the past the library, @kor an expert (e.g., a teacher) were
consulted, and the value or validity was less Vikel be questioned (Rowlands et al.,
2008). This is one way in which critical thinking an important aspect of learning
when using digital technologies and this shouldubderpinned by the belief that

knowledge is debatable.

Jonassen, Peck, and Wilson (2000) wrote about $beoticomputers as a learning

tool, stressing that digital technologies promoteamngful learning only when



a7

learners are engaged in knowledge construction,versation, articulation,

collaboration, authentication and reflection. Tay&ge in this meaningful learning
the learners would have to have connections tor d&taeners or people with whom
they can converse, collaborate and gain autheiticathese people could be within
the schooling community or, using Web 2.0 technielegdeas, they could be beyond

the school environment.

A review carried out in England, titled ‘harnessitechnology’ (Becta, 2007),
identified some issues and challenges in the uskgdal technologies in education.
This included using technologies to support leanveorking together and learners
accessing a more personalised curriculum. A modedvialuate effectiveness of
digital technologies should encourage and constter collaborative nature of

knowledge creation and the personalisation oféhening process.

A model to evaluate learning activities in the thgiage would include critical
thinking (critique), connections, collaboration atikde creation of knowledge.
Understanding how the creation of knowledge cambleded in a model to evaluate
learning may be gained through exploring the dediniof creativity and applying
this to knowledge. Creativity has been describedvamious ways. Wikipedia
(Wikipedia, 2007) notes that ‘more than 60 différdafinitions of creativity can be
found in the psychological literature.” Plato délsed creativity when he compared
two types of artist; true artists as those who d@iimo birth some new reality as
opposed to artists who deal only with appearanodsnat with reality itself. (Plato,
360 BCE, as cited in Anderson, 1959, p. 57). He making a distinction between
artists who were skilled at manipulating tools artists who were able to show
something new as a result of manipulating the tobhss distinction is important.
Taking this definition, being able to reproduce existing reality or knowledge

should not be considered as demonstrating creativiéchools.

A second definition of creativity comes from an ealional setting. The National
Advisory Committee on Creative and Cultural Edumatin England (1999) gives a
schooling-based definition of creativity as: “Imiagiive activity fashioned so as to
produce outcomes that are both original and of e/alp. 29). This aligns with
Plato’s definition.

Stephen Downes (2007), a leading voice in e-legrnésearch and regular blogger

on the use of digital technologies in schools, rii creativity as ‘the manipulation
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of one’s experiences using the tools at one’s digpoln this definition, Downes
implies that original ideas are the result of elgrames. This definition, like the
previous one, requires a product, but differs iatth specifies that tools are an

important aspect of creativity.

Not all definitions of creativity include having tangible product. In a Ted Talk
presentation titled ‘Do schools kill creativity?3ir Ken Robinson (2006) defines
creativity as ‘having original ideas that have wallA model of creativity has been
developed (Starkey, 2008) which combines the iddaBlato, NACCCE, Downes

and Robinson and considers the context of theadigge.

The notion of connections and collaboration becexjicit in a model of creativity
in the digital age. Knowledge is rarely developedisolation, and between the
students’ ideas and the creative product, thereldvasually be input from other
people. The phenomenon of the long tail (Ander&@96) means that through the
World Wide Web, learners and knowledge creatorsabhle to connect with others in
the world with similar interests who are able tatigue and give feedback,
something that was not so easy prior to Web 2.Ccreativity model for the digital
age as illustrated in Figure 1 could also reprekantvledge creation in the digital

age.

Creativity- a model based on definitions

Student's ideas or imagination (NACCCE, 1999; Robinson,
2006), informed by experiences. (ownes, 2007)

¥

Skill or manipulation

of creative tools
(Downes, 2007; Plato, 360

Product or idea has

value (NAccce 1999,
Robinson 2006)

Figure 1. Model of creativity based on definitiongStarkey, 2008)

Ideas about connectivity in the digital age areliadpto the model of creativity in
Figure 2.
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Creativity in the digital age

Ideas or imagination informed by experiences

¥

Skill or manipulation of
creative tools

______________________________ <

Connections through social hetworking
allows feedback and informs design and can be used as a measure of value.

Creative (original) product

. . Product or idea has
providing a new reality

value

Figure 2: Creativity in the digital age

A knowledge creation model (Figure 3) was developgapplying the ideas about
creativity in the digital age to connectivism thgoKnowledge is developed or
created by connecting different sets of existingasl Individuals, groups or
technology can make those connections. Value ficdlif to ascertain as it may be
recognised as important new knowledge retrospdgtivethe future after further
knowledge is developed, or perhaps what is valsezt@ated knowledge today is not
recognised as such in the future. Figure 3 illissrdnow knowledge creation could
appear in the digital age if based upon ideasetority.

Knowledge creation in the digital age

Ideas, information, prior knowledge accessed by one person, a group
of people or by digital technology.

K

Skill or manipulation of
information or existing
knowledae.

Connections with people (maybe
between nodes of ! through social networking)
existing knowledge or —» adllows feedback, informs design and can be used
. . ! as a measure of value.
information :

Connections made |

Creative (original) knowledge Created knowledge has
providing a new reality value

Figure 3: Knowledge creation model

The focus of research has moved from whether thesedigital technologies in
schools (measuring ratios), to whether they aregeised (e.g., Cuban, 2001)
including the barriers to teachers using them, owov lthey are being used and

measuring the effectiveness of use. There is cllyren lack of clarity in how
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effectiveness is measured and how developing digitee notions of creating
knowledge, connectivism and critical thinking cae Included in evaluating

effectiveness.

The digital saviours

Sandholtz, Ringstaff and Dwyer (1997) believe thigital technologies drive change
in teaching methods and may facilitate the tramsifrom traditional methods to a
more eclectic set of learning activities which ua# knowledge creation situations.
Young teachers entering the profession have beeeceed to be a catalyst for
change because of their expertise in digital teldgyouse. This expectation has been

expressed by teachers and by researchers (Cowalie 2008; Karsenti et al., 2002).

In a New Zealand study of teacher use of laptdpsas found that teachers reported
looking to recently qualified teachers for insight$éo ICT appropriate pedagogies
(Cowie et al., 2008). Teachers were looking to meggaduates for information and
ideas about how they might exploit the affordarafeke laptop and ICT in teaching and
learning. Karsenti et al. (2002) suggest that trigcial that future teachers be able to
serve as catalysts for desired change in edudgaperienced teachers continue to say

they make little use of ICT and feel qualified myoa limited range of applications.

The idea that beginning teachers will lead an déhre revolution, even to be able to
make major changes in schools, is likely to be alistec due to the complex contexts
that beginning teachers find themselves facindgfd@di et al. (2005) found that student
teachers who were confident in the use of digiethhologies in their personal use were
not necessarily confident in decision making implag and implementation of digital
technologies in their teaching practice. This w@icés the idea that effective digital
technology integration is not solely a technicalies but also a pedagogical issue, or
what Williams (2003) called a technopedagogicalasdt also indicates that beginning

teachers cannot be assumed to sweep into schdbls digital saviours.

Becker (1999) found that younger teachers (undeyezbs old) were more likely to
think that the use of the internet was essentighéir classroom. In the same study,
he found that teachers with fewer than 4 years rexpee were slightly less likely
than other teachers to use the internet in theichieg, though they were more
comfortable with the internet in terms of their owsse, which reflects the
complexities that beginning teachers face in thest years of teaching. Clifford et
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al. (2005) also noted that the emerging teachessildhnot be viewed as ‘digital
saviours’. They identified a lack of research exang how student teachers, who
use digital technologies routinely in their livesill learn to use appropriately the

technology to foster meaningful, deep learning.

The motivation of student teachers to integrateitaligtechnologies into their
teaching was the subject of research by Karsenél.e(2002) Five factors were
identified in a Canadian study of the motivationstident teachers to integrate ICT

into their teaching. These included:

* The integration of ICT in their placement classrepm

e The student teacher’s level of computer literacy;

* The pedagogical integration in the teacher educgtiogramme;

» The future teacher’s expectations of success egrating ICT; and

* The value placed on ICT by future teachers.

Therefore the experiences of the students, theegbof the schools in which they
teach and their teacher education programme apgpesrfluence whether or not

student teachers use digital technologies in teaiching programmes.

Teacher education programmes

The teacher education programme has an impactbegianing teacher’s attitude to
the integration of digital technologies into thigaching practice. Sime and Priestley
(2005) found that the student teachers in theidystwere actively developing their
attitudes and ideas about efficient uses of IC3cimools, a perspective that had been

under-emphasised by previous research in this.field

A large scale research project carried out in Alpe€anada, examined emerging
practices in teacher preparation identified by arsity deans as being particularly
effective in preparing and supporting pre-servieachers to use technology for
teaching and learning within the existing local I@&Bkching framework (Clifford et
al.,, 2005). Student teachers were interviewed, aonthe observed while on
practicum. Student teachers in 2005 were foundatee lexperienced little access to
digital technology in their own schooling yet wéseen to use digital technologies as
they tried out new ways of teaching, different tsmithey had been taught (Clifford

et al., 2005). This research had examined stuéachers who were taking part in
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effective innovative teacher education papers;efioee it could be assumed that they
were more likely to be interested in implementingitdl technologies in their
teaching practice.

Lai (2005) noted that teacher education programamsss the world have not
proved to be successful in preparing teachers whi¢gh knowledge, attitudes and
confidence to use technologies in class. He spexlldhat most teacher education
programmes were focused on the technological skatiser than the use of ICT for
learning. Sandholtz and Reilly (2004) recommendédt tteacher education
programmes focus on integrating technology intogtieool curriculum rather than

on technical skills.

Teacher education programmes focus on preparingestuteachers for the
classrooms of the future. Many of the student teechn a study by Sime and
Priestley (2005) found themselves between two pestuthe culture of the schools
where digital technologies were perceived as aragpaubject, and the culture of
the teacher education programme where the focuscmwas curriculum integration.
It was difficult or not appropriate for student ¢bars to challenge routines and

different practices on teaching practicum.

In a New Zealand study of primary school studeatlhers, Shaw (2004) examined
their attitudes towards ICT and ideas about ICegration. She concluded that
students were positive about ICT use, though doafi@n see effective use on
practicum placement. Shaw recommended that plastudents in carefully selected
classes may help to overcome this problem. Thgnalwith the finding by Karsenti

et al. (2002) about the importance of the teaclxgerience in developing future
teacher practices, though the current model ofhigraplacement and availability of
expertise in New Zealand is unlikely to make plaeetrwith expertise possible for
all student teachers. None of the research artiglestify the underpinning

pedagogies for the digital era which should be udetl in teacher education

programmes.

Sime and Priestley (2005) noted that student teacbiéen expressed their lack of
confidence in their ICT skills and this implicitiffects their attitudes towards the
use of ICT in their teaching. They recommended tihat development of ICT
pedagogies be underpinned by a reasonable levefjeokric IT skills. This

conclusion may be limited to the pedagogical maaeer which the teachers were
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working. It appears that the authors reached d¢bisclusion as the classes were
working under a model where the teacher had toifeebntrol of learning activities

rather than the children, therefore had to know emabout how to use the
technologies than the children. The underpinninglagegical beliefs of the

researchers appear to align more with a transmmissiodel of thinking than a

student-centred connectivist or constructivist apph. It may be the lack of

confidence rather than IT skills that affects teadttitudes.

Focussing professional learning of technical compwkills is not necessary to
integrate digital technologies into teaching (Saidh & Reilly, 2004). This

conclusion was drawn after the authors worked waithool district to advance the
use of computers in their classrooms by focusinghencurriculum, rather than the
technology. In this study the teacher developmeognamme generated a collegial
network for support and ideas, which seems to keyaeature in successful school-

wide ICT implementation studies (Ham et al., 2002).

The same type of finding has occurred in teachaca&tbn programmes. Campbell
and Yates (2005) examined the experiences of steideorking online in a teacher
education programme. They found that: “barriers asga by the technology
evaporate when we focus on our goals of qualitghe® and learning that model
the way we expect our teacher education studeditsvauik in their own classrooms
and schools” (p.49).

The reality of the first year of teaching

Applying complexity theory to a research topic udes consideration of the
complexities faced by the participants. The redbtyteachers during their first year
of teaching has been the subject of recent stulfles. (2008) described the phases
that beginning teachers face including survivakilldisionment, reflection and
anticipation. Almost all beginning teachers intewed in 2003 as part of a study
from 20 secondary schools across New Zealand bayl faced many challenges.
These included: an overwhelming amount of paperwananaging classroom
behaviour, feeling obliged to take on extra cutacuactivities such as sports
coaching, and a lack of easily accessible resowadgprepared lessons. The support
the teachers received for classroom managemenframdthe head of department

was reported as being pivotal (Dewar, KennedygS&iCox, 2003).
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The teachers in an ERO (2005b) study reported airadncerns in their reflections
at the end of their first year, with additionalests reported when the resources they
lacked included not having enough desks and chairhis study, which combined
surveys and evaluation visits to 79 primary ands82ondary schools in 2005, the
education review officers deemed that for beginniegchers, for teaching and

support to beffective the following factors were identified as likety be present:

* ateam of beginning teachers at one school
» strong school support for the beginning teacher

* a teacher mentor playing a positive role in the ifi@gg teacher’s

professional development.

The key challenges that beginning teachers in thiest two years identified
included: learning school policies, procedures aydtems, time for planning,
accessing professional development opportunitiesiting to grips with the
curriculum, establishing a rapport with studentsl aneeting the expectations of
colleagues and management (ERO, 2005b).

Teachers may answer interview questions differenthen asked by a reviewing
body such as ERO than when asked by independeearod®ers. The theme of
enculturation was identified as an important chgke identified in independent
studies (Feiman-Nemser, 2003; Moir, 2008). Teachoanp be an isolating

experience, especially during the enculturationsphaf the first year in a new
school. The importance of the context that a begmteacher finds themselves in
their first year of teaching is an important aspastthe context underpins the
beginning teacher’s enculturation. In a review itdrature on beginning teachers,
Feiman-Nemser (2003) found that the enculturatimtgss, which includes learning
the ropes of how things are done within the paldiceontext, is a key part of

beginning teaching, and the mentoring receivedraladionships a beginning teacher
builds are going to influence how they approachrtteaching and whether they

integrate digital technologies into their teachjpmgctice.

Hargreaves (1995) emphasised that relationshigs eatieagues are critical in the
development and socialisation of teachers. Gr&26BX) built on this idea in a study
of 38 students and first year teachers (n=10),dign¢hat the school culture impacted
on the self-concept of the teacher and the chdlureseachers made about teaching

practice. Therefore whether a beginning teacherosd® to integrate digital
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technologies into his or her teaching practiceaglp dependent on the school (or

department) context in which they teach.

The Galileo network has published the most sigaificresearch to date that
examines emerging teachers in the digital agef@@difet al., 2005). One of the aims
of this research project was to identify innovatpesiagogical practices that prepare
and support pre-service teachers. In one of the cdadies, the researchers
recognised the power of “working side by side wviitisted colleagues when you are
learning new things” (Clifford et al., 2005, p. 78)hey noted that traditional
modelling systems are no longer appropriate inhteaeducation, and asked how can
emerging teachers be mentored that allows thene fariovative? The answer could
be found in literature by Bereiter (2002), and Haayes and Fullan (2000).

Teacher education has traditionally used ‘experéntars in their programmes,
where students (novices) learn about the theotgaifhing, then see it in practice in
the classroom. This model has resulted in the t’cadf teaching changing very
slowly over generations of teachers (Bereiter, 200B8e mentoring model used with
beginning teachers and student teachers needs shdved inquiries into practice
rather than a hierarchical model where positiormalgr can limit opportunities for

innovation (Hargreaves & Fullan, 2000). The mentare more effective if they
recognise that they bring to the relationship m@operience in teaching and
learning and the emerging teacher may bring a nay @ examining how digital

technologies can be used. These relationshipsngveriant in the development of

emerging knowledge within a school.

Transfering learning of digital technologies.

Beginning teachers bring with them experiences ftber schooling, undergraduate
degree, postgraduate diploma and from informahiegr The knowledge they have
may be transferred to their teaching practice. H@ginning teachers transfer their
knowledge of digital technologies to their teachprgctice early in their teaching
careers is the focus of this research. Transferaofing or learning is a field of
educational research that is complex and debatethébeginning teachers have not
been ‘trained’ specifically in the use of partiquiiigital technologies for teaching
practice, the examination of transfer of learnipgears to be more appropriate than

transfer of training.
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One taxonomy that could be useful to apply to tbgifming teachers’ application of
prior knowledge of digital technologies to the fteiag context, developed by
Haskell (2001), is the type of transfer that occuiaskell’'s approach draws on
research findings from education psychology, tragnand neurology (Leberman et
al., 2006).

According to Haskell (2001), transfer is classifiealsed on the type of knowledge
involved: *“...declarative, procedural, strategic, conditionaland theoretical

knowledge....”(p.31). Researchers in the field of cognition argdruction typically

mention the first four types; Haskell added thehfibne. As a beginning teacher
transfers their knowledge of digital technologiestheir teaching practice, all of
these types of knowledge are likely to connect tadsfer to some extent as the
teacher undertakes pedagogical reasoning and actidevelop learning activities

for students.

Shulman (1987) recognised a teacher’s base knowledgincluding pedagogical
content knowledge, conceptual knowledge, pedagbdicawledge, contextual

knowledge, and knowledge of educational purposdsvatues, this base knowledge
remains relevant today. A cognitive approach todfer of learning was developed
by Bransford and Schwartz (1999). This approacbgeised that when a learner is
in a new context or situation they bring with théheir beliefs and experiences
which includes four types of knowledge: conceptialowledge, procedural

knowledge, strategic knowledge and tacit knowledfQee cognitive approach is

more generic than the teacher centred base knoa/&tgulman, 1987). The barriers
and enabling conditions or factors that occur durihe transfer process are an
important aspect in studies of transfer of learniBgrriers and enabling factors
(forces) are a key aspect in studies of the tramgféearning (Haskell, 2001) and the
earlier force field analysis (Lewin, 1943). A kegrher in transferring learning is the
lack of suitable support, and strong support hasidoto be an enabling factor
(Haskell).

Summary of findings from the literature

This chapter examined research and literaturedasarelevant to beginning teachers
using digital technologies in the classroom throagtomplexity theory perspective.
The review examined research which focussed owitier context (the digital age),

including the learners (students and beginning hexs}, the learning process
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(relevant learning theories and how learning cduddmeasure) and the schooling
context. The research reflects the time in whiclwas conducted and the beliefs of
the researchers at the time. In an emerging fieldhsas the use of digital
technologies in schools the evolving understandimgugh research and debate
provides an important historical context. The fallog summary links the findings

from the literature with the research questionscwimformed this thesis.

Instant access to the internet via digital tecbg@s means that information and
communication can be connected at the click oftiohuwor tap of a screen. This has
led to a new way of examining knowledge, how itrisated, revised and connected
(Bereiter, 2002; Bereiter & Scardamalia, 1998; &ith 2005; Siemens, 2006).
Education is based on understanding and creatiowlkalge so a new perspective
has implications for teaching and learning in thgitdl age. Through complexity
theory, the notion of connectivism as a learningotly is developing and being
debated through the Web 2.0 networks of educaigtealWithin the framework of
connectivism knowledge is created through connestiof nodes of information
within networks. This occurs at various scales fraithin a brain to across the
globe. Relationships are a key aspect of compldkigpry and of connectivism and
the complex nature of schools and learning meaas ithcannot be reduced to a
linear cause and effect model (Davis & Sumara, 2@emens, 2006). Examining
the beginning teachers’ connections within and hedythe schooling context could
give insight into their pedagogical reasoning actiba (Shulman, 1987) as they seek
to use digital technologies in the schooling contex

Many young people are learning through a rangegfad technologies in everyday
life. They create, connect, play and communicai@ way that is different to the way
they learn at school (Lenhart et al., 2007; Loéwsc2007; Vincent, 2004) or are
expected to teach as they enter the teaching piofesNot all young people are
digital enthusiasts; there is diversity within tgeoup, and not all have access to
make the connections or reach the information. Bitye is a key factor within
complexity thinking. It is through diversity thaedundancy and knowledge can
emerge (Davis and Sumara, 2006). The diversity gstothe digitally able
beginning teachers can be identified through casgyswhich aims to gain an in

depth understanding rather than generalising alpbpn (Stake, 2006).
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The majority of the research about teaching anchieg in digital age secondary
schools is focussed on the teachers’ voice or ygauple talking about their use of
digital technologies beyond school; there are fewngples of what students say
about their learning or experiences in school. secstudy approach based around a

beginning teacher gives the opportunity to listestudents during their learning.

A complexity theory conceptual framework acknowlesighe importance of the
historical context which in this study included teeamination of what was being
researched. The research focus has changed overfimm examining ratios of

computers to pupils, to examining whether teaclagesusing digital technologies
and if not, why not, to examining the impact the o$ digital technologies is having
in schools. Research that examined the use ofadigithnologies in schools reported
on experienced teachers who are new to using digithnologies in their teaching

and learning, rather than the digitally able enigthe profession.

While a pedagogical revolution has been heraldesidoye educationalists (Cowie et
al., 2008; Karsenti et al., 2002), the reality matt most teachers add digital
technologies to their existing teaching practiced dreliefs (Tearle, 2003). A

significant change in teaching practice due toubke of digital technologies is the
enabling of personalisation of learning to meetrieeds of diverse learners (Cox et
al., 2004; Pedretti et al.,, 1998). Whether teacheses digital technologies or not
cannot be reduced to direct causes and effectthandh researchers working from a
predict and control paradigm have tried to narraswil influencing factors, the

literature shows a complex range of connected enites within the contexts that
teachers operate which impact on pedagogical @asisa finding which aligns with

complexity thinking. A teacher’s pedagogical reasgrand action can be examined

through a case study approach.

Teachers have reported using digital technologieshfee primary functions in their
teaching. The most commonly reported use is thetipeesentation software, which
appears to be to enhance a transmission approaeladbing. The second use is of
subject specific technologies or programmes forcifipe pedagogical content
knowledge. Using the internet for student inquirgjects is the third use, which has
been recognised by some researchers as encouagisguctivist learning (Becker,
1999; Lowther et al., 2008). A further approachngsWeb 2.0 software was rarely
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reported in the literature. Few examples of coltabwee knowledge construction

through digital technologies or creativity wereasgpd in research literature.

The literature that examines the effectivenessigitad technologies is problematic.
The interpretation of effective use is dependenth@nperspective of the evaluator.
Research measurement includes; the number of tiigéal technologies are used,
the type of use, or the impact on student achieméniée first two measures are not
measuring effectiveness and the third typically sneas student achievement
through existing standardised tests not designediearning in the digital age
(Heppell, 1999). Where student achievement ateidbuto the use of digital
technologies is measured, the findings reportedoeamisleading as the complexity
of teaching, learning and schools means that cdungal are difficult or impossible
to accurately establish (Twining et al., 2006). fEhis a need for a measurement tool
to examine and guide effective use of digital texdbgies for learning in the digital
age (Cassady, 2002). In a complex connectivistniegrenvironment this would
include creating knowledge, making connectiondabolrating and critiquing.

Beginning teachers have been viewed as digitabsasj though in reality it appears
from the literature that while they might be familiwith the use of digital
technologies and would like to use them in theackeng practice, they do not
always do this. Literature on transfer of learntegds to examine the transfer of
specific learning rather than applying learningrira range of contexts including the
informal learning of beginning teachers. An appiater framework will focus on
examining the base knowledge and influences thalbleror constrain the use of that
knowledge in the complex schooling setting ackndgleg that a complex system is
multileveled, ambiguously bound and can not be emadh as isolated parts
(Waldrop, 1992)

A literature review underpinned by complexity the@cknowledges that as new
knowledge develops about how digital technologmffuénces the teaching and
learning process in schools, new questions aredaske previous literature is
reviewed through a new lens. This review aimeditiate the study in a historical
context and to build on the emerging knowledge eaiching and learning in the
digital age. Gaps or research directions identifiredhe literature that this thesis
hopes to develop include: a way of measuring effecapplication of digital

technologies in the digital age, the way that tigtally able beginning secondary
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teachers transfer their base knowledge to therdass and the voice of the students
learning in schools in the digital age. This reskagxamines the question: How do
digitally able beginning teachers use digital texbgies for teaching and learning?
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Chapter 3. Methodology and research
design

This thesis examines the experiences of beginacghiers as they enter the world of
teaching. The methodological approach taken in this researah interpretative
multiple case studies based on complexity theorgiceptual framework. The
research focussed on six digitally confident bemigrieachers’ experiences of using
digital technologies during their first year of eadary teaching and data were
collected through interviews, observation and stuidieink alouds. A peer reviewed
digital age learning matrix was developed as a tootonsider learning activities
within a digital era. From the data, case basedragss were drawn then compared
in a cross analysis of the case studies. A genaticctive qualitative analysis (Hood,
2007) was used to identify findings beyond the aede questions. The
methodological approach taken is discussed inctapter, followed by details of the

research design.

Cohen, Manion, & Morrison (2000) define methodsiaange of approaches used in
educational research to gather data which are tasbd as a basis for inference and
interpretation for explanation and prediction. Qdexity theory would suggest that

prediction can be problematic when transferringlifigs from one context to another
or to a broader context (making generalisationahld 2 (adapted from Fritze, 2003)

describes the research framework:

Table 2: Methodological approach

Conceptual framework Complexity theory

Paradigm Qualitative
Model for research Interpretive case study

Methods or tools for data | Interviews, think alouds and application of
collection digital age learning matrix

Data analysis: Individual case analysis applying logic
models and cross case synthesis which
includes comparative analysis and aspectg|of
generic inductive qualitative analysis

Research participants Beginning teachers (and to a lesser extent]
their students)

Organisational Schools and teacher/individual support
structures or networks of | networks.
the participants:
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Conceptual Framework

Complexity theory was the basis for the concepamhework chosen to examine the
rapidly developing field of research into the ugédigital technologies in teaching and
learning. Four key constructs underpinning compyexitheory informed the

methodological approach:

1. A complex system is not static; it constantly faadsange through its

structures, participants, parts, processes and lkdge (Morrison, 2002).

This research acknowledges that schools and ideast &ducation are not static.
The thesis focuses on teachers new to teachingaatige schools in which they
teach. The processes and structures that influémeie teaching practice were
examined, narrowly looking at those that impingeocorenhance the use of digital
technologies. This included the interactions betwine beginning teacher and their
self-identified support networks to examine the etypf knowledge that was

emerging,

2. New knowledge will emerge through connections andansideration of the
history, culture and experiences of the organisatend participants
(Buchanan, 2000).

A case study approach was chosen to situate theipants within the complex
system in which they were teaching. The beginngagher’'s experiences prior to
their teaching was examined, thus an interpretpg@ach allowed consideration of

factors that may influence the emergence of knogded

3. While the system or organisation remains in tdwt, dtructure, knowledge or
systemic processes may change. The type and radttie resulting change
or emerging knowledge is not predictable (Prigo@@97)

A generic inductive qualitative analysis of the aatook into account the
unpredictability of the findings, while a structdrgualitative approach allowed for
the examination of the structure and processesmatltomplex system. The use of a
logic model (as a graphic organiser) and digitaé &parning matrix guided the
structure for data gathering. Variables of intefesused the research on influences
identified by the literature and previous reseangtile the use of semi-structured

interviews and think alouds gave the flexibilitydwamine the unpredictable.
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4. A complex system is multileveled, ambiguously bousad can not be

examined as isolated parts (Waldrop, 1992)

The data was analysed at three levels; the indwidase studies, a comparison
across the case studies and a generic inductividagiva analysis to consider the

data in the wider schooling context.

This complexity theory conceptual framework is imedt contrast to a scientific
framework. The main area in which they diverge nsthe perceived role of the
individual. Unlike the behaviourists, who believe the deterministic nature of our
behaviour, this framework is underpinned by theiebahat we individually and
collectively construct reality (Stake, 2006). Arsb/focused on the context in which
learning takes place and on the human being andualicomplexities rather than
simplistic mathematical models of behaviours. A ptexity theory approach to
research should be open and flexible including icenation of a range of factors such
as relationships, culture, motivation and past agpees (Buchanan, 2000, Morrison,
2002). The interpretivist nature of this researchans that such approaches are
concerned with human observation and qualitativehots, recognising that the
investigator is bound up in the situation, ratheant being a detached, objective
observer, reflecting the belief that knowledgeasstructed by the individual and is
socially negotiated (Guba & Lincoln, 1989).

The aim of this research was to examine how beggrieachers use digital
technologies. It is not just the superficial fabt# the rich information within the
reasons why or why not the types of learning theduo and the connections,
collaborations and knowledge created as a resaitdre of interest. These aspects
are subject to people’s perceptions — the peraeptiothe teacher, students and
researcher. Therefore this research is qualitativere the findings are constructed

by the researcher and the participants checkedppived these.

Multiple case study

A multiple case study (Stake, 2006) was the logmathodology as it allowed the
research to focus on the complex forces and ralstips that impact on the
beginning teacher within the context of the schamdl environment in which they
teach. Case study is a methodological approach itnatlves systematically
gathering enough information about a particularsperor group and situation to
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permit the researcher to effectively understand Hwwsubject operates or functions
(Berg, 2004). The aim of this research is to ex@lmeginning teachers’ use of digital
technologies in their first year as a teacher hyceatrating on individual teachers

within the context of a complex schooling system.

The detail that can be included in case studieswallthe reporting of complex
dynamic and unfolding interactions or events, humaationships and other factors
in unique situations. This aligns with underpinnigas from complexity theory.
The depth of the personalised and contextual dgaditered from the case studies
allowed analysis of the complexities of relatiopshicontext, skills experiences and
beliefs of each of the case study participantsp&mnents of complexity theory argue
that the whole cannot be analysed by examiningptimes in isolation (Morrison,
2002); therefore case study is a logical methodxjglore complexity theory. Case
studies can penetrate situations in ways that ateatways accessible through
numerical analysis (Cohen et al., 2000). The rebearethodology is interpretive
case study grounded in complexity theory in whikl tesearcher places all data,
decisions and methodological approaches throughtairfg lens that is shaped

through personal experiences and beliefs.

Research design

This research was conducted in an interpretivigtialitative paradigm underpinned

by complexity theory conceptual framework. The aiofsthe research and the

questions that have emerged, pointed to case stsidyeing the most appropriate
methodology. The use of propositions, trianguladod generalising as suggested by
Yin (2003) was replaced by variables of interesf assertions to align the case
study approach underpinned by complexity theory.

Multiple case study was chosen to explore the rebeguestions across six cases, to
ascertain patterns, replication, or contradictiohdindings. Yin (2003) noted that
using multiple case studies increases the genabdlty of the findings, adding
validity to the research, which appears to takesitpist perspective. The detail of
beginning teachers’ experiences within the compilexiof the school context is the
focus of this research, hence the purpose of usisg studies is as Stake (1995) puts

it: “the real business of case study is particaktron, not generalisation’ (p.8).
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In this study a sample of the current generatiobeagjinning teachers’ use of digital
technologies was the area of interest. The com@st the New Zealand secondary
school in 2007/2008. The variation between the cstseies included different
secondary schools (decile, cultural, size, geodcapHocation), curriculum areas
being taught and experiences beliefs and attituolesight to teaching. The

timeframe involved examining the teachers across thist year of teaching.

A theoretical framework to identify important infloces was developed from the
synthesis of the literature. A logic model (or dreporganiser) (Figure 4) guided the
data gathering and analysis of the individual cstselies. Embedded in the logic
model were four research questions. Each researehtign included variables of
interest to ensure that aspects which could bevaeteto the study were not
overlooked.

L' 3 ' 3
RQ= research question
Beliefs: about teaching

and learning and the -
use of digital Barriers

: Which could prevent
technologles. the teacher using

digital technologies.

T

Teacher’s [ RQ3 \ Reality- how digital
aspirations for the \ technologies are
use of digital | Enablers / used in the first
technologies within | year of teaching
teaching and learning S — ! RQ1
Prior Experiences - Example of learning
Using digital technologies Barriers that occurred as

ﬁ ﬂ ﬁ students use digital

technologies. RQ4
¢ & e

Figure 4: Logic model to guide research
Constructivist, complexity and connectivist thesrienderpin the logic model in
Figure 4. This research builds on the construdtivigion that learners (in this case
the students and teachers) actively construct kedyd drawing on what they
already know, have experienced and believe (Bruh®866). Complexity theory
emphasises the importance of the context or orgorsin which the learners are
situated (Morrison, 2002). The teachers are in @lshwhich are influenced by those
present (each person’s culture, experiences, kmgsleand beliefs), the processes,
school culture, hierarchical structures, and hisabrevents all of which have shaped
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a schools’ culture. Connectivism emphasises thatnieg or knowledge creation
occurs between nodes of knowledge which includesiakogroups, digital

technologies and individuals (Seimens, 2004). Tioege connectivism points to
where learning occurs, constructivism gives a mdéaolehow learning occurs for the
individual teacher, and complexity theory helpslaxpthe importance of the context

and relationships within the context.

Research questions

One main research question arose following a suofethe literature and three
related questions gave further form and scope @oréisearch. Within each of the
questions there were variables of interest idettifrom the literature and modified
during initial data collection. Yin (2003) advocdtasing propositions that emerge
out of the literature noting that “each propositdirects attention to something that
should be examined within the scope of study” (p.Z@is helped to focus and detail
the scope of the research questions. Propositieniika hypotheses which are found
to be true or false, with conditions or cause/gf@tached. The concept of using
propositions through an interpretive case studyeapgd incongruous as they had the
potential to limit flexibility, ignore complexitieand restrict emerging findings. The
use of propositions was therefore limited to théiah design phase where key
findings and assumptions arising from an initiatiesv of literature were made
explicit to focus the research. The research metlogg used aimed to construct
meaning from data and observations while taking imccount the complex
relationships within the context in a holistic wain this research method
“propositions” were broadened at the design phasetome “variables of interest.”
Variables of interest were designed to take accofithe existing literature and to
focus the research into aspects that might be usefexplore, but not limiting the

findings to these.

The research design (Figure 5) was kept flexiblaltow for changes during the
research process. This allowed for alterationdiénresearch questions as a result of
findings and emerging literature. Parlett and Heonil(cited in Stake, 1995) noted
the need for progressive focussing during the rebgarocess. The initial draft of the
research included five questions with support andntoring being a major
component. This was refined after the first roufdngerviews to include just four

questions, integrating the support and mentoritmtime variables of interest of
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another research question (refer appendix 8). Stdl@95) noted that: “the most
difficult task of the researcher is to design gapebstions, research questions that
will direct the looking and thinking enough and nod much” (p.15). | believe the

refined questions were able to do this.

Main research question

Given the right conditions, the current generatbisecondary teachers could apply
their experiences and knowledge of digital techgiel® to their own professional
learning and teaching practice in a way that isvaht in the digital era. To explore
the extent to which this was occurring, a main aede question and three sub-
questions were used to guide the research. Theafoedtal research question was:
How do digitally able beginning teachers use digtechnologies for teaching and

learning?

For each of the questions the variables of inteagdtan accompanying explanation
are outlined. Each generation of beginning teachasshad longer exposure to the
use of digital technologies than the previous gatn@n. The use of social networking
software (Web 2.0) allows connections and collatimmain learning which has
increasingly become available since 2005. Incrgasumbers of student teachers are
joining the teaching profession having experienaednge of digital technologies in
their everyday life and in their undergraduate degind previous work experience.
These teachers are comfortable with the use of sufntiee technologies, yet have
minimal experience in seeing them integrated intoteaching and learning
programme to foster meaningful, deep learning.fi@t et al., 2005). This study
examines a small sample of beginning teachers wlaanfident users of digital
technologies to ascertain how they attempt to natiegdigital technologies (such as
Web 2.0) into their teaching programme and protesdilearning within a complex

organisation (a school).

Variables of interest for the main research quaestielude the purpose (accessing
information, recording, processing information, gagy communicating), type of
learning activity and the type of technology beusgd.

For the purposes of this research the followingaj@nal definitions were adopted:

Beginning teachers- teachers in their first year of secondary scheathing.
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Current generation — young adults who integrate digital technologiegutarly in

their everyday life.

Digital technologies— this includes a wide range of products includiognputers,
laptops, PDAs, cell phones, interactive whiteboaMPB3 players, digital cameras,

data projectors and associated software and apiphsaavailable through these.

Use for teaching —this could be the teacher or his/her students gusire
technologies for the purpose of the students lagrnin class or beyond the
classroom. In this thesis teaching is the delileesat of helping students to develop

knowledge and/or skills.

Use for learning —this includes both the teacher and the studeatsilgy. In this
thesis learning is the process whereby someond@&toow something or how to do
something they did not know or could not do befilne learning took place. Digital
technologies may be used by the teacher to leaoutapedagogy, assessment,
subject content etc. They could access informatimdrractive activities or people to

help with learning.

Sub-questions

Three sub-questions also helped to guide the r@seBollowing a similar format to
the main research question, each is outlined, eqdaand the variables of interest

that were included in the research are listed.

Whether beginning teachers choose and are ableansfér their knowledge of
digital technologies use to their teaching or psefenal learning depends on a range
of factors. These factors will be different to tgereviously identified by research
because of the nature of technology (for examplebV2eD) and the current
generation of beginning teachers. Thus the firdi-cuestion wasWhat factors

impede or encourage the use of digital technologyebeginning teachers?

The connections and interactions within a complgstesn or organisation such as a
school are important in the development of an iddiaI's and organisational knowledge
(Morrison, 2002). Factors that impede or enable uke of digital technologies in

teaching for experienced teachers have been igehtii previous research (Becker,
2000; Lai, 2005; Passey et al.,, 2004; Sime & Regs005) and can be broadly
categorised under four categories: Access, expueriebeliefs and support. These
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categories became variables of interest withinghlsquestion. By 2007/8 some of the
factors identified in previous studies, such aliatrle internet access, were no longer
relevant and the factors were likely to be différéor beginning teachers. The

implications of identifying the relevant factors yniaelp to understand how to prepare

and support beginning teachers who aim to useatitgithnologies in their teaching.

How the current generation of teachers use diggethnologies is also of interest.
One of the recent developments was the improveetantivity and connectivity
available through Web 2.0 applications. Beginngchers could use social software
(Web 2.0) to connect and collaborate in their teagland professional learning. A
second sub-question focused the research on threecinity functionality of digital
technologiesHow do beginning teachers connect and collaboratéheir teaching

and professional learning?

To be successful as a teaching professional, theemtions with colleagues and
peers are important. Becker and Riel (2000) notpdsitive correlation between the
informal connections a teacher has with colleaguas their use of ICT in their
teaching and learning. Social software (Web 2.0wa global networking and
collaboration from almost anywhere, at anytime. réhere growing online networks
of teachers and there are networks being usedasges$. The current generation of
beginning teachers are likely to be familiar witissttechnology and may apply it to
their professional learning and/or use it in th&aching practice. Variables of
interest that emerged from the literature includedw digital technologies are used
to connect and collaborate, who is included inrte®vorks, types of collaborations,

and the nature of professional learning.

As well as whether and how the beginning teachees digital technologies, the
learning associated with their use was a focusis research. This builds on the
current debate about the impact of digital techgie® on learning and knowledge
(For example; Bereiter, 2002, Gilbert, 2005). Diffiet levels and types of learning
occur depending on the application and type oftaigechnology used. Learning can
be measured according to connections, creativityceptual understanding, critique
and reflection. A third sub-question in this resbawas: What is the potential

learning and the actual learning that occurs in @gbning teacher’s classroom as

students use digital technologies?
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The aim of teaching is learning. While the typeseahnologies being used or not used
by teachers are of interest, the learning resuftiogn the use of technology gives the
research depth. Current models of professional lolewvent would suggest that the
learning that students experience is an importadsore to evaluate the use of digital
technologies in the process of learning (Guskey)02irkpatrick, 1994). While
exploring how beginning teachers currently usetaigechnologies in their teaching, it
Is important to focus on the quality of the leagnthat the students experience while
using digital technologies. Reeves (1995) discusseselevance to social responsibility
when researching the use of digital technologiesduncation. He points out that while
research often focuses on understanding more \clttaluse of research, it does not
always link to how the research will help improwkieation. Schools and education are
about learning; therefore by examining the quatitylearning by the students, the
usefulness of the research findings have the patémdirectly impact on learning in the
classroom, thereby strengthening the social regptiysof the researchThe variables

of interest for this sub-question include: engagemnievels, creativity, conceptual

understanding, critical thinking, reflection, ar@hoections.

The research questions do not exist in isolatidgreyTare connected and through the
connections a greater understanding of teachinglearding in the digital age will
be constructed (Figure 6).

Selection of participants

Purposive sampling was used to select the casestu@ohen et al. (2000) defined
purposive sampling as sampling for a specific psepand picking a group who fit a
profile. In this case graduates from the same d¢oladro were young, confident and
familiar with the use of digital technologies areek to use digital technologies with
students were chosen. Five cases were monitored Judy 2007 to June 2008 and
each was a beginning teacher who graduated fronsahee university with a post

graduate teaching diploma at the end of June 20@d7bagan teaching in a New
Zealand secondary school in July 2007. A sixthgdiin February 2008 when one
of the original participants headed to Englandetach. Both remained in the study.
All the students in the cohort graduating in JubP?2 were invited in May 2007 to

indicate their interest in participating in thisidy through an information sheet and

consent form.
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How do digitally able beginning teachers use digita | technologies for
teaching and learning?

The barriers and 4 4 4
enablers will The current generation of
influence the beginning teachers who are
technologies that familiar with digital
are used. If barriers technologies in other aspectp
are significant, then of their life will transfer
How the technologies will their learning into the How the
technologies not be used. teaching context. technologies
are used will are used will
influence the v influence the
experiences . potential
beginning What fa(;tgrs impede or encourage t'he learning by
teachers have. use of digital technologies by beginning students. The
teachers? potential
7'y A - learning may
The potential influence the
The factors are likely learning may use of digital
to influence the be a factor technologie:
beginning teacher’s that impedes
experience. The or encourages
experience may the use of
influence the factors digital
identified. technologies.
v A 4 v
o . What is the potential and actual learning
How do beginning teachers use digital that occurs as students use digital
tec_hnologu'as to connect and collaborate in technologies in a beginning teacher's
their teaching and professional learning? classroom?

Figure 6: The relationship between the research q#ions

The aim was to select four to six case studies filmenvolunteers. One cohort was
approached from one university. This was to limiy avide variability in the
preservice teacher education programmes, and tp &kdhe case studies in the
same timeframe. The graduating student teachers ineited to volunteer to take
part in the research if they were enthusiastic aibdtwducing digital technologies
into their teaching practice during the first ye&ateaching. This approach was taken
after careful consideration about how to best aapthe reality for a beginning
teacher in their first year of teaching. If the tpapant was indifferent about
integrating digital technologies into their teachithen the research would be less
likely to show innovative practice as it would baser for the teacher to teach as
they were taught or as those around them are te@addsing case studies rather than
cohort surveying allowed examination of the comgiexf the contexts in which
beginning teachers find themselves which are diffior impossible to capture

through larger scale qualitative research.
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Eight student teachers volunteered to become pmatits. Five were selected to
become the case studies; all were new to teackixgressed an interest in using
digital technology in their teaching and had sedus@rk across a range of types of
schools. Of the three who volunteered and weresal&cted, one did not secure a
teaching job in the following six months, one was experienced teacher already
who held an overseas qualification that had nohlieeognised, and the third was an
older student, not fitting the ‘current generatiamiteria. The schools employing
these teachers from July were asked to agree tovimdved in the research, and
permission was gained from the schools’ principtis, students that were involved

and their caregivers.

The researcher knew each of the participants, gaveen their lecturer for one or
more papers in the pre-service teacher educatiogrgmme. Having an established
relationship with the participants had ethical arebearch/interpretive validity

implications. This was taken into considerationtiie design, data collection and

analysis.

Data collection

Yin (2003) advocates the use of multiple data sssifor construct validity. For each
of the research questions in this study, there \atteast three types of data sources.
Data were compared within and across case studiesiaximise validity. The
relationship between the data sources, researdiigue and variables of interest are

outlined in Table 3.

Data sources included: physical artefacts (lesémmspand student work), transcribed
interviews of teachers and classroom observatistuslent think alouds as students

use digital technologies in their learning.

Case study teachers were interviewed during fireirterm of teaching to gain an
understanding about their beliefs and experien@gpendix 5). During the
following three terms, one or two face-to-face nmegt with each of the case study
teachers was held, apart from case study C who teelBhgland after which further
communication was by email. During these recordaeeheended interviews, the use
of digital technologies was discussed. The notestemscripts from these meetings
were kept as part of the research documentatiog. fegative results were closely
analysed, as recommended by Bereiter (2002). Eash study was invited to have
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Table 3: Data sources, research questions andlesiaf interest.

Possible data source
Probable data source

Research guestions

Variables of interest:

Literature

Interviews at Classroom Interviews at
Physical start of the year| Observations/ | end of the year
artefacts- with beginning student think | with beginning

exemplars teachers alouds teachers

How do beginning teachers use
digital technologies for teaching and
learning?

purpose (accessing
information, recording,
processing information,
gaming, communicating),
type of learning activity
and type of technology.

use of digital technologies by
beginning teachers?

What factors impede or encourage theccess, experience,

beliefs and support.

How do beginning teachers use
digital technologies to connect and
collaborate in their teaching and
professional learning?

Who is involved in the
networks, types of
collaborations, nature of
professional learning?

What is the potential and actual
learning that occurs as students use
digital technologies in a beginning
teacher’s classroom?

Engagement, creativity,
conceptual understandin
critical thinking,
reflection, connections.
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an observation of a lesson in which digital tecbgas were being used. This
occurred in three of the case studies where theareSer visited the school and
observed the learning (where it was appropriatd)read a recorded discussion with
students about their learning in the form of akhatoud (appendix 6b). During the
final term of the study, in 2008, the teachers wagain interviewed (appendix 7)

using semi-structured questioning.

Interviews

Open-ended semi-structured interviews were usedjditinering data from the case
study teachers about their experiences (appen&c®s Interview questions were
developed to align with the research questionsyipue findings/interviews and

variables of interest. The guiding interview quass are included in the appendices.

Open-ended interviews were chosen to align with gerity theory ideology. Yin
(2003) recommends using open-ended interviews iasattows discussion to flow
and show the complexities that exist which are waitp a context or may give rise

to patterns across the contexts.

Kvale (1996) outlines qualifications for an intewier. These were taken into
consideration when preparing for interviews ananfoine basis of the first column of
Table 4.

The first interviews were carried out after thectears had been teaching in their first
teaching position for 7-10 weeks. The purpose & ititerview was to explore their
beliefs, experiences and aspirations for the usaligital technologies in their
teaching and learning. The interview questions fanchat that was used is included
in appendix 5. The questions were designed aarangf point for the case studies,
to explore the previous experiences of the paditip. While this was mainly a
qualitative approach, respondents were asked foatelin the tick box spreadsheet
which applications they had experience with and comtinuums, the level of
confidence they felt. This was designed to be usihd pattern matching later if

appropriate.
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Table 4: Planning for interviews using Kvale’s @glines.

Structured and clear
(making clear the
purpose of the
interview and keeping
to the point)

The purpose of the research and the interviewsoutised
in the initial information and gone through verlagtirior to
each interview.

The interviews were semi-structured with key guidi

guestions prepared and peer reviewed in advance.

The participants were emailed copies of the inem
guestions prior to each interview.

A written copy of the questions was given to theipgants
at each face-to-face interview to help guide them.
Prompts were developed prior to interviews in ctsey
were needed to help participants. (See appendifo6lan
example of this). The interviewer would check th#itthe
ideas from prompts had been explored before mowmdp
another question.

Gentle, open and
sensitive (enabling
subjects to say what
they want to say in its
entirety and in their
own time and way)

The time and the venue for interviews were choserthb
interviewees.

The interviews were semi-structured. There was petific
time limit, just a guide for how long they wouldk&a The
guestions were asked, then the interviewees wemengas
much time as they needed to answer each question.

Remembering
(recalling earlier
statements or
experiences and
relating to them during
the interview)

The interviewer read through the information froatle case
prior to each interview.

The interviewer would refer back to ideas or staeis
made in prior interviews or earlier in the sameeiiview
during an interview.

Interpreting and
questioning (clarifying,
confirming and
disconfirming the
interviewee’s
statements with the
participant)

Additional questions were asked in the semi-stmectt
interviews to seek further information on pointdraerest to
the research, or clarification of a statement made.

Each interview was audio recorded. This allowed

interviewer to concentrate on actively listening tioe
participant’s answers during the interview. Digitatording
was chosen for ease of data management and tianscr
The transcription of each interview was typed up

emailed to each participant within 48 hours of ithterview
with the purpose of the interviewee to confirm (arrect)
that what had been recorded was what they had m
Sometimes there were clarifications sought thaseroom
the transcription process, like a phrase unable b&

the

eant

transcribed.

Refining the research questions

After the first round of interviews the researclsida was refocused to refine the

research. The literature review had informed thigalrresearch questions, variables

of interest and the first round of interview quess with the teachers. These
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interviews were analysed using generic inductivelitative analysis methodology
and the findings resulted in the research questamts variables of interest being
refined. Appendix 8 outlines the initial researahestions, the reasons they were
changed and the resulting questions. The researestigns were refined from an
initial seven to four. Nisbet and Watt (1984) recoemd reviewing and refining
guestions during the research process. This revigimcess aligns with the
underpinning complexity theory conceptual framewoskich recognises that
changes to the processes can occur, but the oggsddim or structure (of the thesis)

remains in tact.

The second semi-structured interview was held tds/élre end of the year, at a time
that the teacher was using digital technologie Wis or her students. The focus of
this interview was to examine the intended and aaiise of digital technologies.
This interview coincided with a classroom obseomtiof the use of digital
technologies in three schools, with the studentagosterviewed through a think
aloud process of data gathering.

Think alouds

Samples of students were interviewed about theirafigligital technologies in three
case study schools to give greater depth of uraledsig about the teaching and
learning in the case studies. The interviews weoedacted as think alouds
(Ericsson, 2006), involving the students talkingotlgh what they were doing and
learning as they used digital technologies. Thitduds was a way to examine
cognitive thought during a learning activity whichinimised discrepancies and
inconsistencies that can occur when interviews cargied out after the event or
through introspection. Ericsson reviewed evidenog eoncluded that think alouds
have not been found to change the underlying streaif the thought processes and
thus avoids the problem of reactivity. This methafdinterviewing was used to
identify information that passed through the stusleattention while they used
digital technologies for a learning activity. Statke were interviewed either
individually or in groups depending on which wasstappropriate for the learning
activity they were engaged in. The student thirduds were during the last quarter
of the first year of teaching, this timing was chiwss according to Moir (2008), and
the beginning teachers should be feeling more cdaifte and positive about
teaching than earlier in their first year. Limititige observations to this one quarter

did limit participation in this aspect of the studyhree case studies were unable to
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be included in the think alouds as one was basé&thgiand, the other two were not

using digital technologies at the time.

The third semi-structured interview with the begingnteacher was carried out at the
end of the year. The purpose was to reflect oruieeof digital technologies over the
year, the perceived barriers, enablers, studemhitey professional learning and

support. A copy of the interview questions is imgd in appendix 7.

Data analysis

In preparation for data analysis a systematicdilsystem was used as suggested by
Berg (2004). Data were analysed by individual csisely and across case studies as

outlined in Figure 7.

Research questions

Second
Observation | @nd third

and student | teacher
think alouds | 'nterviews

Research questions
refined

Figure 7: Overview of analysis
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Individual case study analysis

All data were examined within the context of thdividual case study. Results from
the data sources were compared to strengthen tyakdlid utilise a time-series
individual-level logic model as recommended by Y2003) for each of the case
studies. The logic model (Figure 8) provided a ¢sirat format for analysis across
the case studies. The data were examined for exaedfEm each stage of the model
and described in Chapter 4, with relevant quoted awidence to portray a
comprehensive description of events and patterngctiVity in individual case

studies, in effect creating an audit trail of timalgsis.

&
RQ= research question

Beliefs: about teaching
and learning and the -
use of digital Barriers

. Which could prevent
technolog1es. the teacher using

digital technologies.

N
—”— u— -u- 41N\ Reality- how

Teacher’s

aspirations for the RQ3 \ digital

use of digital ; techn_ologies are
technologies within Enablers / used in the first
teaching and ) year of teaching

learning o ’;12[ Aw— T RQ1

Prior Experiences - Example of learning
Using digital technologies Barriers that occurred as

ﬂ ﬂ ﬁ students use digital
technologies. RQ4

Figure 8: Generic logic model of digital technologyse within a single case study

The logic model (Figure 8) was designed to sumreatlse key beliefs and

experiences identified that may have influencedtdasher’s aspirations for using
digital technologies. To turn the aspirations inéality the teacher faced various
barriers and also things that enabled them to igstaldtechnologies. The reality of

uses in the first year of teaching may or may ookllike the aspirations. The reality
of use impacts on the learning that the studentsraplished as they used digital
technologies in the case study. Using a logic maas to provide a framework for
understanding of the individual case studies afamthe cross case analysis.

A second tool was needed as a guide to how ditgtdinologies are being used

within the context of learning and creating knovgedn the digital age. Emerging
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ideas of knowledge creation, connectivism and aaitihinking in the digital age

form the basis for higher level learning in theidigage learning matrix.

Existing taxonomies, while useful and relevant, mod suit the needs of the tool. The
SOLO taxonomy (Biggs & Collis, 1982) includes a fuseprogression, but it
fundamentally focuses on the knowledge being withalearner, not including the
learning or knowledge creation that can occur betwlearners in a connected world
as described by Siemens (2006). It implies thatesits are learning what is already
known and fails to acknowledge the importance ainemtions with others in the
process of learning. Bloom’s (1956) taxonomy putswdedge at the lowest level of
cognitive processing which is now thought to bepprapriate. However, the
modified Bloom’s taxonomy developed by Anderson Enathwohl (2000) could be
useful alongside the matrix even though it is basedognitive processes and is too
linear and restrictive for the holistic approacteded. Table 5 compares the digital

age learning matrix with the modified Bloom’s an@L% taxonomies.

Bloom’s modified taxonomy has ‘create’ at the higfhevel in the cognitive domain,
SOLO has extended abstract — noting the link betwte learning and other
contexts. In a digital world, “creativity” espedialn terms of “creating knowledge”
could be considered as the penultimate learningersxpce for developing
conceptual or procedural understanding. The ulem&vel is sharing and
ascertaining that the created knowledge has valiés can be done through

connections in a Web 2.0 learning environment.

Six different levels of learning using digital tewhiogies are identified in the
research tool which incorporates critique, coll@tion, connections and creating
knowledge, the key aspects of learning in the digiige. The basic level is when
students do something within one context. Thisudek looking on the internet for
some information, posting pictures to a wiki, takquiz to rote learn facts or post a
comment on a blog. The second level of learninghen students are being asked to
make connections within the context of intendedrea. It may include a compare
and share activity, how to do something in différeantexts or connecting to a
person to share ideas. The third level of learmequires students to demonstrate
conceptual understanding of ‘big ideas’ (concepkrawledge). The fourth level
involves critique and evaluation, exploring the itmtions and potential of

information, sources or a process (procedural kadge). The fifth level is where
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students create new knowledge. At this level sttedeevelop an original product

that provides a new reality, using ideas or praeggbkat they have critiqued and

evaluated. The final level of learning brings tdgetthe idea of connectedness,

critique and creativity. It occurs when studentarshthe new knowledge through

authentic contexts and gain feedback to measute val

Table 5: Comparison of levels of learning on thgitdl age learning matrix with

the modified Bloom’s and Solo taxonomies.

Digital age learning matrix.

Doing

Isolated information. Focus
on completing a measurable
task.

Modified Blooms taxonomy
— cognitive process domain.

1. Remember
recognising
recalling

Structure of
Observed
Learning

Outcomes taxonom

Prestructural: students are
simply acquiring bits of
unconnected information,
which have no organisation
and make no sense.

Thinking about connections
Connecting thinking.

Simple connections made
within the context of intende
learning. Compare and shar

2. Understand
interpreting,
exemplifying,
classifying,
summarising, inferring,
comparing,

explaining

3. Apply

executing,
implementing

Unistructural: simple and
obvious connections are
made, but their significance
not grasped.

v)

Multistructural : a number o
connections may be made,
but the meta-connections
between them are missed, 4
is their significance for the
whole.

Thinking about concepts
Develop conceptual
understanding of ‘big ideas’

4. Analyse
differentiating,
organising,
attributing (?)

Relational level:the student
is now able to appreciate th
significance of the parts in
relation to the whole.

Critiquing and evaluating.
Evaluating and critiquing to
explore the limitations and
potential of information,
sources or a process.

5. Evaluate
checking,
critiquing

Creating knowledge.

Creativity-Applying ideas,
processes and/or experience
to develop a new reality.

6. Create
generating,
planning,
producing

Extended abstract the
student is making connectiofj s
not only within the given
subject area, but also beyorjji
it, able to generalise and
transfer the principles and
ideas underlying the specifig
instance.

Sharing knowledge.
Sharing the new knowledge
through authentic contexts
and gaining feedback to
measure value.




82

The levels are not necessarily sequential, anchlhégarning activities in secondary
schooling should be aiming for the highest lev&élse purpose of the matrix was as a
research tool, one that a teacher and the resear@hesit down together and discuss
the aims and outcomes of a learning activity thessudigital technologies. Ideally
teachers will design activities that often inclutie second, third and fourth level.
The fifth and sixth level will occur less often aodly after a thorough understanding
of concept(s) or process(es) is gained, dependmnthe aims of the teaching and

learning needs of the students.

The digital age learning matrix (Table 6) combirtee levels of learning with
categories of digital technology use. Teachersgutine matrix highlight the boxes
that reflect where they believe the level of leagniand digital technology use
intersect for the learning activities they desilgnvas used as the basis for discussion
during interviews as teachers explain what theyptéaaning or how they have used
digital technologies with their students and asay wf summarising and analysing

selected learning activities within case studies.

The digital age learning matrix was developed taubed as a research tool when
examining the types of learning activities that orporate the use of digital
technologies in the classroom. It was trialled ssstully by applying it to learning
activities that were developed by preservice teachéeho gave feedback on the
application. It was presented in a blind refereapegp at the Australian Computers in
Education Conference to gain peer feedback anajweit(Starkey, 2008) and has
successfully been used with practising teacherseldping use of digital

technologies in their teaching practice.

Each of the case studies generated one or morextdrdsed assertion which is

further examined in the cross-analysis sectiomefthesis.
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Level of
learning:

Doing

Thinking about
connections

Thinking about
concepts

Critiquing and
evaluating

Creating
knowledge

Sharing
knowledge

Explanation of level
of learning:

Isolated information.
Focus on completing
a measurable task.

Connecting thinking.
Simple connections
made within a

Develop conceptual
understanding of ‘big
ideas’.

Evaluating and
critiquing to explore
the limitations and

Creativity — Applying
ideas, processes
and/or experiences to

Sharing the new
knowledge through
authentic contexts

context. Compare potential of develop a new reality. | and gaining feedback
Digital technology and share. information, sources to measure value.
use: Or process.
Accessing: Information from more Information explicitly Information and sources | New conceptual
. Pictures than one source is develops conceptual are critiqued and understanding is
Accessing Graphs connected or compared il understanding. evaluated. developed. Building on o
information Movies analysis. linking accessed
Data information.
Information
Present information Presented information ha] Presentation (or The presentation, Critiqgued and developed
using: clear connections across| explanation of methods and results are | ideas or new knowledge
Sound formats or ideas. presentation) has explicit| critiqued and evaluated. | is presented.
Presenting Pictures conceptual underpinning,|
Words The value of the product
Video is determined by the
quality and quantity of
Information is processed| Connections are made Process and product are | Ideas and new knowledg| feedback from beyond th
. or data/images are between or within Processed data or critiqued and evaluated. | are developed. classroom environment.
Processing manipulated in isolation. | processed information has clear Learning occurs when ths
information information/data or conceptual underpinning. feedback is considered
images and relevant and analysed.
concepts.
Gaming and Plell(y a game Links made between the Thﬁ_relﬁvant concepts Thek?{:tmeZ guizdor vgtual Original iltzleasla;e used tq
e e Take a quiz game/ quiz/ virtual world within the game, quiz or | world is critiqued an create a knowledge
Enter a virtual world and other knowledae virtual world are evaluated within a product in any medium.
programmes g€ identified and explained. | conceptual context.

Communicating

Send a communication
Receive a communicatior
Read a communication

Ideas compared and
shared with other learner
through a two way
conversation (written or
verbal)

Communication explicitly
develops conceptual
understanding.

Critique other people’s
work or ideas.

Through interaction and
communication new
knowledge is constructed

%

h
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Cross case study analysis

Three approaches were undertaken to examine tleevddiin context and out of
context across the six case studies. Firstly, alyais of the assertions from each
case study evaluated their limitations and traasiéty to other contexts. Secondly,
an analysis of the interview, think alouds and ole#on data was made to re-
examine the data out of the context of the casdieduo identify themes directly
from the data that may have been otherwise oveeldokhe third approach involved
analysing the data against each of the researcstigne and variables of interest
including examining the raw data in detail (seneehyg sentence), the data within the
case studies (within context) and across the cdsdies. Conclusions (and

limitations of the conclusions) were drawn as altesf the analysis and synthesis.

The interview transcripts were analysed using gednaductive qualitative analysis
procedures following Miles and Huberman'’s (1994tmodological approach. This
approach provided a representation of participaqgeBences from the data to
broaden the findings beyond the contexts and ify@mgj concepts or variables of
interest that may not be evident by examining ta& dvithin individual contexts or

from the literature review.

The analysis progressed through stages, beginnitly the creation of analysis
instruments from the first round of interviews. $hncluded coding the data by
dividing the text into small units (sentences argaaphs) and assigning one or more
code to each unit. The codes were based on congeptain ideas from participant
interviews, as recommended by Cresswell and CI2007). It was found that the
majority of the concepts in the data were alignethe research questions’ variables
of interest as identified by the literature, thowglditional variables of interest were
identified through this process and these weregmted into subsequent data
gathering and analysis processes. This initialysmahelped inform the next step of

data gathering and organised the data for findlyaisa

The interview data were detailed in spreadsheaets,the left margin used for source
and the right margin used for concept or ideasovadd by themes (renamed
variables of interest for consistency), followirtgetprocess outlined by Miles and

Huberman (1994). An example is included in apped@ix
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Examination of the research questions involvedcsielg one research question at a
time and building up a commentary of the findingeoas the case studies in terms of
each of the variables of interest. The variablesntdrest were identified initially
through the literature, modified after the firstarviews through the initial data

analysis and developed further following the secdaié analysis.

To compare the findings from each case study aetyaof tables was developed
based on examples of worksheets by Stake (2006)example is included in

appendix 9. Refinements to the instruments and aatection continued in parallel

with analysis of the data. Devising and refining ttlata collection and analysis
framework was not an automatic or mechanical psycest involved both logical

and intuitive thinking, making judgements about meg, about the relevance and
importance of issues and about implicit connectibesveen ideas. It was also
related to ensuring that the original research tijues were being fully addressed
(Ritchie & Spencer, 2002).

In a study of a small group of teachers using IBfbwn (2004) found that teachers
will each have a different opinion, perception dmelief on the way the same
experience has affected teaching and learning.,Tthesresearch design needed to

recognise and analyse the diversity carefully.

Cross-case study analysis can include more thaml@at@eanalysis orientation (Stake,
2006). There were three data analysis orientatiossd in this research, not
independent but different. The first was the assest that emerged from the
individual case studies and were contextual. Tloerse orientation was from across
the case studies through directly examining finditythe research questions guided
by the variables of interest. The third orientativas through a generic inductive
qualitative analysis to capture any findings orntlee not evident in the first two
orientations. All three orientations were treatadf@ces for understanding, drawn
together in the cross-case analysis and discustoronsolidate and extend

understanding of the research topic.

Reporting findings

The findings are reported in a logical sequenckviohg the three orientations of
analysis. The individual case studies are repditstwith each case study following
a similar format. This was followed by the crosseanalysis which included a
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comparison of the assertions from the individualecstudies, examined the research
questions and presents findings emerging from theegc inductive qualitative
analysis. The discussion examines findings in ieato existing literature and the
implications of the findings. Reporting the findshg this way meets what Lincoln
and Guba (2002) term the four classes of critenigudging the quality of case study
reports. These include: resonance criteria (whickthe overlap between the report
and the basic belief system of the paradigm folthwehetorical criteria (the report
should have unity, clarity and craftsmanship), emgronent criteria (it should evoke
and facilitate action on the part of readers, atld#ast this should be consciousness
raising), and applicability criteria (the readeosld be able to draw inferences that
may apply to his or her own context).

Ethical considerations

The research was given ethical approval by the IBaoti Education Human Ethics
Sub-Committee of Victoria University. There were namber of key ethical

considerations. These included maintaining thdidentiality of the identity of the

teachers, students and schools, accurately repiregethe experiences and
perspectives of the research participants and emaogy participants so that they
trusted and felt comfortable with the research gssc

Identities were kept confidential to the researchehis study. Individual case studies
were randomly assigned letters A-F. Teachers weeng name that began with the
same letter as the case study (for simplicity). rapgpl for the names was sought from
the participants. Confidentiality was necessarprtgiect the teacher participants from
any employment or personal repercussions as a k#doing candid in the research.
The school’s identity likewise was kept confideht&a the publishing of details about
an aspect of a school has the potential to be takémf context and impact in the
competitive quasi market system of secondary salgthat currently exists. Keeping

the school’s identity confidential also prevents thader from applying presumptions
or knowledge of a school while reflecting on thadfngs. To keep identities

confidential, all records and transcriptions hadnes of participants and schools
changed at the data collection stage. Confidetytiaias discussed with participants at
initial interviews and was included in informatisheets and consent forms. All raw

data were destroyed a year after the conclusitimeafesearch.
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The teachers participating in the research had baeh students of the researcher
when at university. Therefore a professional reteghip existed in which the
researcher had been guiding the participants iir {@fessional practice as a
teacher. This meant that the researcher had piyidaeen in an authoritative
position compared to the teachers. Also the teachers khewype of professional
behaviours and praxis that were supported by theareher. In an attempt to balance
this, the research design included: open informatioout the purpose and design of
the research through information sheets, interviewese scheduled at a time and
location to suit the teacher, at the start of wtaws a discussion about the purpose
of the research including there is no such thingiasg answers and the research is
focussing on the reality of the beginning teachegeriences and carefully
following the questions and prompts during intewse encouraging the teachers to
explore and explain their experiences and realithout judgement. All interview
transcriptions and a draft of the final case stuelyort were sent to the relevant
teacher to check that their reality was accuratgyesented in the research.

Reflexivity is where interviewees give the intewer what they believe the
interviewer wants to hear (Yin, 2003). This had ftaential to be particularly
problematic in this case study as the interviewee® aware of my perspectives on
effective teaching practices and the use of diggahnologies. To minimise this, |
articulated at the start of each interview thas thies about the interviewees’ reality,
and as the teacher was answering questions, prangtencouragement were given
for all aspects, positive and negative, that werleed to the research questions and
variables of interest.

The call for participants to take part in the reskaoccurred while the researcher
was still the lecturer for some of the sample groupensure that the research could
not impact on the teaching and assessment of ¢8jdde indication of interest to
participate in the research was collected by theeaecher's supervisor. The
researcher was unaware of the identity of volusteitil grades had been finalised

for the courses.

Consent was asked for and given by the principlateeoschools where each teacher
was employed. This was undertaken through inittadtact by phone, followed by

posting out an information sheet with consent famd return envelope attached.
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Information sheets were given to students and ¢o fharents. Consent forms were
signed by students before taking part in the thlokids; if the students were year 10
or below a parent or guardian was also requiredite consent before the student
was interviewed. When a student chose not to takeqr did not have a parental
consent form (where they were year 10 or belowy, statement they made was not

included in the data.

Validity and reliability

Validity and reliability of research findings amaportant if research is to add to the
body of knowledge in society. The concepts of wvglidand reliability are
multifaceted; there are many different types ofidmy and different types of
reliability (Cohen et al., 2000). Validity in quitive research relates to authenticity
of the reporting of findings, where the researchens to have the findings as
‘trustworthy’ as possible. How validity and reliéity are defined and measured in
qualitative research has been the subject of cerait discussion and debate. A
researcher’'s perspective on validity appears toirdgansically linked to the
philosophical paradigm in which they are operating.

Research underpinned by a complexity theory conegftamework should consider
that multiple meanings of the world are construdigdndividuals through ongoing
interaction with others. Guba and Lincoln (1988yé proposed standards that can
be used to establish and improve the ‘trustworshef a naturalistic inquiry that
parallel the traditional criteria, using the terrok ‘credibility’, ‘transferability’,
dependability’ and ‘confirmability’ (p. 236). Theseriteria acknowledge the
irreducible complexity of the case study contekie perspectives and meanings
drawn from the inquiry by individuals, which musé beflected in the research
design and methods. The criteria were appliedigrésearch at the design phase to

strengthen the trustworthiness of the resultindifigs as shown in Table 7.

Construct validity

To maximise construct validity the research questiand parameters were clearly
defined. The development of a research tool to oreasearning using digital
technologies was correlated with other measureas fiee literature to tease out the
constructed meaning of creativity and knowledgestrmetion in the digital age. To

maximise the validity of this research tool it waglled with teachers and double
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blind refereed as a paper presented at an intena@tconference where attendees
were encouraged to give feedback. An aspect ofebearch included evaluating the

effectiveness of this tool. This evaluation inclddexamining construct validity by

acknowledging conflicting interpretations of thenstruct.

Table 7: Quality of research design

Naturalistic/constructivist inquiry:

demonstrating ‘trustworthiness’

(after Guba & Lincoln, 1989, pp.

233-43)

Confirmability
Data and processes for judgements made
can be tracked.

Interpretive case study design for
constructivist philosophy in complex
contexts.

Multiple sources of evidence

Establish chain of evidence

Explanation building

Address rival explanations

Logic models and digital age learning matrix
used

Reflexivity potential acknowledged and
aimed to be minimised.

Credibility

Compatibility between the constructed
realities of the respondents and the
reconstructions attributed to them in the
inquiry.

Research participants review draft case
study report and interview franscripts.
Sensitivity to participants, cultures and
circumstances during the research process
(cultural validity)

Transferability

Others are able to decide on the
application of findings in other contexts,
based on judgment of overlap of contexts
between individual cases.

Full description of context and
complexities within the context is given
without compromising confidentiality.

Dependability (reliability)

Changes in methodology can be tracked
and attributed to particular sources, or
better insights.

Use of case study protocols and case study
database.

Changes in methodology carefully
documented.

The research questions and variables of interestgad out of the literature review
to develop construct validity. Multiple sources efidence were used in data
collection, across a one-year time period. Themptapof interviews, evidence and
observations were all cross matched with the rekequestions and variables of
interest. A chain of evidence was developed dutitegdata collection and analysis
phases of research as advocated by Yin (2003). dias of evidence should be

evident in this thesis.

What was being recorded and reported was checkeeénsure an accurate

representation of the ideas and experiences ofdbearch participants. The case
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study participants reviewed their interview tramsttons and draft case study report,

correcting any aspects that were not valid reptasiens.

Limitations of this study design

The case studies are unlikely to be representafiad beginning teachers, as student
teachers from one particular programme from onétin®n were invited to take
part and young teachers who were enthusiastic aiptedrating technology into
their teaching practice in their first year was tlohort studied. Not all beginning
teachers were enthusiastic about using digitalnelcigies in their teaching practice.
Thus there was some homogeneity in the samplesaimple also included diversity

in that the teachers were teaching a range of sishged each in a different context.

The topic studied is one that is undergoing rapiange with new technologies and
applications becoming available on a daily baskseré&fore the findings may have a
limited shelf life before a critical revisionist pach to the findings will be

required.

All the teachers who volunteered to take part engtudy were students with whom |
had already established a professional relationghiphis relationship | was their

mentor and assessor of their progress as a teadhieh created both a power
imbalance and also meant that the teachers knewetigfs about effective teaching
practice. This could have influenced what the teesheported and chose not to
report.

The teachers by being part of this study were satubeing asked about their use of
digital technologies in their teaching practice thye researcher. This could have
raised their awareness and was likely to have itegaon the frequency of use
during the year.

The researcher’s perspectives

In the process of constructing reality | believasitimportant to acknowledge my
background and perspectives. All research passesdgh the lens of the researcher
and it is through this lens that the research duestdevelop, literature is

acknowledged or ignored, and findings interpretétile attempts are made to
ensure the conclusions are valid, the nature ofdbearch is always influenced by

the researcher.
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The lens through which | view the world has beeapsidl by experiences including:
conversations, academic study, reading and obsemgatMy approach to research
has been influenced by undergraduate study indieaces with a major in geology.
During this time | learnt to examine the land omacro and micro level and apply
existing and emerging theories to explain how iyrave got to be how it is today.
This involved understanding the complex relatiopshiof aspects such as
mineralogy, time, heat, pressure, evolution and loggoal processes. This
background influenced the methodology and analggigirawing on existing and

emerging theories.

| have taught in a range of secondary schools amu@and rural New Zealand. The
students taught me that they were more likely tgage when | let them know |
expected them to be successful, built a teachinigearning relationship with them,
and considered their individual interests andriegy needs when designing teaching
activities and giving feedback. While classrooncteag | completed a Masters in
Education to gain greater insight into teaching l@adning processes.

| have held leadership positions in three secondahools which has involved
focusing on improving school-wide teaching and neay practices through
professional learning, school structures, and pdicThis included mentoring of,
and responsibility for, beginning teachers in tHest two years of teaching which
provided an insight into the realities of a rangideginning teachers. It was during
this time that | was able to explore first hand ¢benplexities of secondary schooling

from a leadership perspective.

| became interested in the growing accessibilitydajital technologies and the
potential they had to engage adolescent studenteamming. With this focus, |
assumed a leadership role at a distance educatiwolsthat included a significant
proportion of excluded and alienated students amtihg this time | was able to
establish an online collaborative classroom envirent for 13-15 year-olds. A co-
constructed integrated curriculum, collaborativguiny learning, individualised goal

setting, and reflections underpinned this.

In 2005 | joined the tertiary sector as a univgrsgicturer working with preservice
teachers. | have explored the use of Web 2.0 ttroagearch, reading and various

professional networks which discuss and share iddssut the use of digital
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technologies in teaching and learning. | work dipséth preservice teachers as they

explore how they might use digital technologiestéaching and learning.

It is through reading, observation, conversatiams @xperiences that | have come to
value teaching and learning programmes in seconstdrgols which aim to engage

students in the learning process through:

» acknowledging and considering youth culture

* having high expectations and a learning relatignghih each student

* encouraging critical thinking, creativity, conceptuunderstanding and
collaboration

» personalising learning including feedback of pregrior students.

| believe that the use of digital technologies bafp students to engage in learning
through subject specific application, Web 2.0 amailons, personalised learning

environments and networking.

There is a parallel between the development of dexity theory and my own

learning experiences. Both began oriented towdrestiences and moving towards
education and the social sciences. This could bg ivhave chosen to use a
complexity theory conceptual framework- it seemiegical choice for the area of

study and aligns with my beliefs.
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Chapter 4. Case Study Descriptions

We also have an old slide projector; we tell tlis ki is part of history. (Erina)

The following six case studies were developed hylbaing the information from

interviews of beginning teachers, studethink alouds observations and
documentation such as lesson plans. The intervieesrded beginning teachers’
interpretations of their reality as they attempteduse digital technologies during
their first year of teaching.

Each of the case descriptions follows a similamfat, with variation depending on
the depth and breadth of information gathered @ngmarticular case. They start with
a description of the teacher’s experiences ancafisesind the context in which they
taught during their first year teaching. These anportant when examining the
factors that may have enabled or limited their abeligital technologies. It also
helps to understand the perspective of the teaamétheir aspirations, expectations

and disposition.

The second part of the case study description &scos the main research question:
How do digitally able beginning teachers use digtechnologies for teaching and
learning?It is an outline of the teacher’s aspirationsuseing digital technologies as
expressed in their first interview and the diffdrevays that they did use digital

technologies as reported and observed througheweér.

In each case study the learning activities weran@xed to gather detailed data for
the sub-questioniVhat is the potential learning or the actual leargithat occurs in
a beginning teacher’s classroom as students usgatigchnologies?The learning
that occurred (or potential learning) as studerdgsdudigital technologies was
compared against the digital age learning matrir. case studies B, E and F a
specific example is described incorporating theeolkstions, student interviews or
think alouds teacher interviews and documentation gathered.aNocase studies
included student think alouds. Case studies A andlid not include student
interviews as the students did not take part ireaning activity using digital
technologies at the end of the teacher’s first yafateaching. Case study C was
based in England which made observation beyondullget and time available for

this research.
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The barriers and enablers faced by the teachdisegused digital technologies are
described through the above two sections and atggrand discussed further in the
next section to focus on sub-questididhat factors impede or encourage the use of
digital technologies by beginning teacheis3pecific example of digital technology
use is explored in case studies B, E and F whiclude the results from the student

think alouds and observations.

The support networks as described by the teachershawn in a diagrammatic form
(Figure 9) to explore the sub-questidhiow do beginning teachers connect and
collaborate in their teaching and professional legag? The diagrams distinguish
between the support received at the school (rethngles), support from other
teachers or educators (yellow ovals) and friendtber support people outside
education (blue clouds). The stronger the levep@iceived support the bolder the
outline. Above each of the connector lines is hbe support was given and below

the lines is the nature of the support.

Informal support has
rounded corners

Formal support
in rectangular
boxes

A thin outline
indicates some
support

A thick outline Above the line is the way support

- was given.
indicates strong
sgpport Below the line is the type of
support.

eachers or educators
beyond the school context
are in yellow ovals

teacher

HOD technology

professional
development external
to the school

Pink boxes signify
supporter from
within the school.

Figure xx

Support network

Case Study example

Figure 9: Support network example

A summary of the use of digital technologies fa¥ tase study is then shown within
a logic model (Figure 9). The model is designedummarise the key beliefs and

experiences identified that may have influencedtdaeher’s aspirations for using
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digital technologies. To turn the aspirations inality the teacher faced various
barriers and also things that enabled them to iggaldtechnologies. The reality of
uses in the first year of teaching may or may ookllike the aspirations. The reality
of use impacts on the learning that the studentsraplished as they used digital

technologies in the case study.

A generic logic model of

' 3K 2K 2K 3K =

digital technology use in

RQ= research question

Beliefs: about teaching
and learning and the
use of digital
technologies.

: teaching was wused to

Barriers

Which could prevent
the teacher using

digital technologies.

A1

organise data collection and

case study analysis (Figure

Reality- how

Teacher’s |

aspirations for the
use of digital
technologies within
teaching and learning

/

Prior Experiences
Using digital technologies

—_

Enablers

HI

Barriers

digital
technologies are
used in the first

year of teaching
RN1

Example of learning
that occurred as
students use digital
technologies. RQ4

10). The summary model is
followed by a description,
explanation and evidence of

the key assertions emerging

44444

Figure 10: A generic logic model of
digital technology use in teaching

from the case study.

Case study A

Isn’t it nice when things just work"
(Ana, 2008)

The teacher

Ana was turning 26 when she began teaching. Shectimgbleted two degrees: a
Bachelor of Human Nutrition and a Bachelor of FashDesign before studying
teaching through the Graduate Diploma of Secondiaaching. These qualifications
gave her a strong content basis as a teacher tileteand home economics. In the
degree programme she had used presentation sofswraheas PowerPoint (though
this was not expected), and she was experiencedadial networking sites such as
Facebook for her own use.

Ana felt confident in her ability to integrate dagi technologies into her teaching

practice providing she had adequate access todatessary hardware and software,
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which at the start she felt she did not have. Sk heen innovative in her use of
digital technologies prior to teaching. She rechlleeing an early adopter of

PowerPoint as an undergraduate: “I used PowerPwointlo a presentation at

university. | was the only one who did and thedeets hated it. They were angry at
me like it was a big deal.”

Supporting the students in their learning was irtgpdrto Ana. At the start of her

teaching year she went to the public library to lysbks for students to use in class
for research and ideas. She felt there were irtseiffi resources available in school
through the library and department, and the infdionaon the internet was

inaccessible.

Ana admitted that organising paperwork was notrangth in her first year of
teaching, and she found that digital technologidsnadt help this: I'am just as bad at
filing digitally as | am with paper.”

In summary, Ana had strong content knowledge amillingness to use digital
technologies. She believed in supporting studemttheir learning and using the
internet as a source of information. She had lihiexperience of using digital

technologies or seeing them being used for teadmdgearning in her subject areas.

The context

Ana was appointed to a permanent position teachéxgles with some home

economics to students in years 9 to 13. Initidilg fad a full teaching load teaching
5 classes, two of which were combined year levelelief teacher would teach her
classes one day out of six to release her for pignand professional development
as part of her beginning teacher 0.2 time allowaAo&a had to set the work for the
relief teacher to use. The school she was teachimgs a suburban decile 5 school
with about 900 students and 70 teachers. She veasrly textiles teacher in the

school.

The school had about ten provisionally registeredchers (PRTs) who were
supported through fortnightly meetings with a semmanagement team member,
offered help with classroom management by the apsticlassroom teacher and
given ongoing support from a designated person.sAdesignated mentor was the
head of department (HOD) of technology, a positwwhich had a change in
personnel during her first year teaching.
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The department Ana was teaching in experiencedjla teacher turnover during her
first year of teaching with one position having Hadr different teachers appointed
to it. The changes in teaching staff meant thatheyend of her first year of teaching
Ana was supporting a new teacher to the departarehhad been in the department
longer than a number of her colleagues. This inlgtabf teaching staff was likely to
impact on the goal setting and professional legrpilan within the department and
hence the professional pedagogical support Anareaesving.

Ana was given a TELA laptop (laptops for teachscheme) when she started
teaching which cost her $6 a week. Her room hastiet access and during the year
she had a data projector fixed to the ceiling indo@m with a remote control. The
teaching space also had a digital voice projedigstem with surround sound which
she could use to amplify sound from the laptop.r&hgere four computer rooms
with classes timetabled in them. One of these veas aoor to Ana’s classroom; she
was able to send students through to use a codpleeccomputers on an ad hoc
basis. One of the specialist computing teachers wikislg to accommodate extra
students, another was less flexible. There wagi@aticamera available for use by
the five teachers in the technology department; 8ag hoping to get a personal

digital camera for her birthday that she could indeer classroom.

Digital technology use

Ana used digital technologies during her first yehteaching to access information,
entertain students, record student achievementf@anthe moderation of student

work.

At the start of teaching Ana said that she woltd to incorporate a range of digital

technologies into her teaching and professionatnieg. She was interested in

including presentation software like Word, Excetl &owerPoint, Web 2.0 tools like

social networks, wikis or blogs and learning mastgames and using some sort of
communication technology like text messaging, hdtrebt want to give students her
phone number. She would also have liked to cartyand analyse online surveys,
but thought that internet access would make tHifedit.

During her first year of teaching Ana did use agearof digital technologies on
different occasions. She was using the internet BN@s as a source of ideas,

pictures and information for research:
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I let them (the year 11 students) do internet rebean the laptop... They are all
doing different projects at the moment. They aokilog at an innovative textiles
product that has had an impact on society, sodhell doing different things.
One is doing shoes, one is doing synthetic fibmgn stockings — that sort of
thing.

In this example internet research involved findmedevant coloured pictures and
downloading and printing these off on the coloypedter. This method was used as

she did not have access to the colour photocoptegents who wanted colour

pictures in their research presentations wouldt pin@m on the inkjet printer.

The year 13 textiles students were examining Mo&®wouge theatrical costumes.

This involved:

a combination of watching the DVD — the Nicole iian one and also looking at
the actual show, you know the actual Moulin Rouges So it is a combination
of those, it is a kind of gimmick. The internet wased to actually research the
place, the Moulin Rouge. To see how many acts, imany scenes to see how
many costume changes there are. You don't reallyhgefrom the DVD, as the
DVD is so different. The screen is different to itege show. It is easier for them
to see, they look at the DVD for the inspirationtfte costumes, then the internet
for the technical things like the change in scaresthe costume changes. (Ana,
2007)

A year 9 class had used internet shoppigs EER

sssssss

(without the final purchase phase)

decide on ingredients for hamburgers t
were designing that were to cost under |,

each.

Ana examined topics for textiles with hel

xxxxxx

class through the data projector:

| found a great source of video — Icebreaker. Halri€ goes from sheep to
product. The site includes all the key things waklat like sustainability, human
rights. | would like to get them to talk to our &uts but that can be difficult so
this is the next best thing showing a video.

Ana used the data projector within her classroonefertainment purposes too.

We have a study period each week, it is a bit disaster really | show them
videos to calm them down. Form time is good timeuse data projector. |
download boggle.

Boggle was a game that students can play collakehatwhich can help foster an
effective learning environment (Alton-Lee, 2003pskering relationships was also
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through the use of digital technologies to work hwpparents to keep students
attending school: “I can email them or text thenewlthe students forget permission
slips or are absent from class” (Ana, 2007).

Ana used the department digital camera to recardesit progress for moderation,

record achievements and to give students printedj@® of their work:

I have little name tags for my kids when they areking. Everything they cook |

take a photo of it so they can stick it in theiok®@sort of like a recipe book. | also
show this on the data projector. For some reassynlitke seeing their stuff up on
the screen. | don’'t know what is so exciting abipdiut they love it.

She took photographs of students’ work such as gatsrso that she does not have
to send away the actual garment for moderation.

At the end of her first year teaching the teachas developing a Facebook page for
her students. She had put in images of student ¥work a visit to an Art Gallery
where the students had made garments from papdr,fram a wearable arts
exhibition the department had recently held. She planning to use this as a place

for reflection and information:

In the future | will add wearable arts photos, @aldomework, notes, links to
websites. For example we are doing knitting at ti@ment and one of the
students just came in and showed us a good websit¢her student found a
good website for ball dresses. She wrote it ofbtiaed. A link in facebook would
be more useful.

Although Ana liked using PowerPoint for its ability include multimedia, she did
not use it in her teaching due to the personalimsgdre of learning textiles. She did
not teach the whole class as students worked onitigividualised projects. At the

end of a year teaching she felt that she had bsktK” in her use of digital

technologies.

Learning

The digital age learning matrix was applied to lis&ning activities that Ana had
described and collated in Table 8. With classesgha taught Ana was using digital
technologies to help students make connection$eir thinking and she reported
two examples where digital technologies were useldelp students to think about
key concepts.
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Table 8: Digital age learning matrix applied torlgag activities in case study A.

Level of learning : Doing Thinking about Thinking about Critiquing and
connections concepts evaluating

Explanation of level | Isolated Connecting Develop conceptual | Evaluating and

of learning: information. Focus | thinking. understanding of critiquing to explore

Digital technology
use:

on completing a
measurable task.

Simple connections
made within a
context. Compare
and share.

‘big ideas’

the limitations and
potential of
information,
SOUrCes or process.

Accessing
information

Learning
activity:

Accessing:
Pictures
Graphs
Movies/Video
Data
Information

Information from more
than one source is
connected or compared
in analysis.

Information explicitly
develops conceptual
understanding.

Information and source!
are critiqgued and
evaluated.

Innovative textile
product.

Downloading pictures
from the internet to
illustrate a study

Connections between th
images and the study ar
made.

D

Manufacturing
and
sustainability

Accessing information
and video clips from a
particular site.

Sustainability, human
rights and fabric
manufacturing links are
made.

Aim is to develop
conceptual
understanding of the
ideas of sustainability
and human rights.

Watching a DVD, web

Comparing the DVD
and the internet

Students were being

Theatrical sites about the Moulin | : X i asked to gain an
costumes Rouge - the place and information, connections understanding of
. between scenes and :
the musical. theatrical costumes.
costumes
] Find out the price of .

Price of ingredients to purchase !‘mk bgtween )
. . ingredients and final
ingredients to make hamburgers fo duct

under $2 product.

. Play a game . The game, quiz or

Gaming or Take a quiz Links magle b_etween the The'relevant concepts virtual world is
. . . . .| game/ quiz/ virtual within the game, quiz or| _ ..
Interactive Engage in an interactivg world and other virtual world are critiqued and evaluated]
programmes programme knowledge. identified and explained within a conceptual

Enter a virtual world

context.

Playing games

Entertaining and
facilitate relationship
building in form class
or study group*.

* Form classes and study groups are not classds aftea ‘taught’, the teacher who

timetabled these has a pastoral or supervisory role

In Ana’s first year teaching, digital technologigsre used to access information and
for games. She was aiming to develop her use dafatligchnologies in future years;

the Facebook activity was in the process of beenyptbped and students were being

asked to communicate and share ideas with each othe

Barriers and enablers

The perceived barriers to the use of digital tetbgies decreased over the first year
of teaching for Ana. At the start of the year shasvirustrated with the number of
barriers she perceived to be preventing her fromesging and using digital
technologies: “I would like a data projector —hatttoo much to ask for in 2007?” It

was not only a data projector, she had also fohat gshe could not access a colour

printer, computer rooms, websites and a digitaleram
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Ana had a leased laptop but was unable to useagpdaector due to the difficulties in
accessing one, and when she did access one shetdidve a power point close-by,
extension cord or curtains to enable the studenti&tw the projection. She did not have

access to the colour printer so would use thetipkjeter in her room instead.

They [the students] like to download the pictureshat they can have coloured
pictures. That is another thing, they don’t haveeas to a photocopier so they
have to download a whole lot of stuff rather thatting them out of books and
photocopying it. So | will go and do some photagog for them but it is black
and white as | don’t have a code for the coloutqtapier.

She also found getting access to the computer raomissome software such as
surveys, to be frustrating. During the year thesees were overcome. She obtained
a data projector for her room, found a way to hetuelents researching on her laptop
or going to a computer room in a small group andeghaccess to a colour printer

(this required knowing the access codes).

Ana had wanted to use surveys with her studentsdiounot have access to the
software and she had found a number of websitekétbby the school’s protection
software. The software that limited student act¢essternet sites at school created

constraints as she set up a Facebook site fortinderss:

I couldn’t do it at school as the site is blocked sad to take it home. | used my
school email which meant | had to go back to sctepick up the information. |
have since found that | can access school emaih fnome. | can't check
Facebook at school and | can’t show them at school.

To get round the blocks on sites she was someiatblesto use proxies; the students

were often able to help her access blocked sites.

Sharing the digital camera with other people in department has been less than
ideal. She would like to have a digital camera anchto take photos of students’
work as they develop products and ideas. To oveecthis she was hoping to get a

camera herself and use it at school.

There were some clips on YouTube that Ana wouldehigked to share with her
students. YouTube was a blocked site and whilehsisemanaged to get access to it
through the proxy, she had not managed to get itteos to run. She was actively

investigating alternatives like downloading theedd at home, then showing them at
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school. This type of trial and error approach weengn all the case studies — where the

teachers were unable to accomplish something op¢hes would seek alternatives.

At the end of the first year of teaching Ana fdiat she did not face so many
barriers: “I have just about everything | needalé the data show, the laptop and
the speakers.” She felt that she had enough tinaed¢omplish all she wanted to: “I
am teaching 0.9 now; it seems like | have a lotirok.” When she began teaching
she was given 0.8 time by being given one day efeek, but she still had to set the
work and assess it on her day off, so being givennithout having to set and mark
work seemed like more time, and in reality it mayé been. She compared her first
year of teaching and trying to use digital techgme with a Honda Accord
television advertisemehwhere the voice over at the end s4gs't it nice when things

just work?”

Support network

Ana reported that she was receiving support froenftmtmal structures within her
school, from colleagues and support from a netwafrkextile teachers. This is
illustrated in Figure 11. Within the school shedhiushe had about three meetings a
term with the designated PRT coordinator and tliieroten PRTs, where they set
goals and discussed teaching. Furthermore, the bietlte technology department
met with her and another PRT in the department tatloee times a term. These

meetings included aspects on dealing with diffistilidents and getting registered.

Ana spoke informally, and was supported by a nundfestaff, including other
technology teachers, another PRT who she sharquhgatéon time with, and her
HOD technology. She found that students were acsoaf support when she was
teaching — they would share useful websites andetoras help with technical
problems like how to get past blocked internet pagen important source of
pedagogical support was through the local texéigehers’ group. A different school
hosted the group once a term and through the gregpurces and ideas are shared.
For example, Ana had emailed the group for anyllpbatos they may have for a
specific design project, and she has also usedime=® that other schools have that

she doesn't have access to:

1 An advertisement for the Honda Accord which to® @akes to make. It can be seen on the Honda
UK website athttp://video.honda.co.uk/hondatv/honda cog.htm
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A year 11 wanted to do an intricate design, we tduave the technology, another
teacher does so she has offered to make the séozens. | feel bad as | don't
have anything to offer in return. My classrooneisly bare.

PRT co-
ordinator

Computer
technicians

HOD technology|
mentor

ooyt
discyg. abey:
toghy SSions beg,,,m.n
M0log,, aboyt o2 é?

' lng

ocal fashion design/Textiles teacher:
group

Specialist
classroom
teacher

Technology teachers

Figure xx

Support network

Case Study A

Figure 11: Case study A support network

A range of formal supports were in place in theostishe was teaching in, though
the focus did not appear to be pedagogical or udigital technologies for learning.
Access to pedagogical support was through the l@aadher network and informal

discussion with her HOD included teaching technglog

Summary

Ana had strong academic background knowledge miteld experience of digital

technology use in her specialist area. She was t@ese digital technologies and

was not reluctant to be the first to use them. Hewreshe lacked the pedagogical
and technical support and access in the schookalhéeaching in to enable her to be
successful. The department had a high staff tumamd she was the only textiles
teacher. She was initially unable to access thdweame or have students accessing
the technology she wanted them to use. Figure h#rgrises this case study in a

logic model.
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At the beginning of the year Ana found digital teclogy use in the school to be a
source of frustration. By the end of her first yshe was looking to introduce Web
2.0 technologies into her teaching programme.

Ana used digital technologies to help students gainess to resources (colour
pictures) and information through the internet asshg DVDs. She recorded student
achievement digitally and was in the process ofipgiresources on a social network
site for students to access. She used digital tdobres to entertain students while
supervising study periods and form time. The sttglasing the digital technologies
were sometimes doing this without linking the usdeiarning (such as when using
the technologies for entertainment purposes) oy there making connections to
concepts or other learning. She had hoped to wgtaldiechnologies more in her

teaching.

Ana’s belief in the importance of integrating neechinologies into teaching and
learning to enhance students’ access to informatippear to have been a key
motivator in her use of digital technologies. Anadhwanted to use Web 2.0
technologies with her students. She found thatwgag unable to use a range of
technologies for student learning at the startesfteaching career due to not having
access to the hardware. Later in the year she fagndss to internet sites to be a
more significant barrier as she had gained theesiata show for her classroom.

Ana had limited experience in the use of digitalhteologies within her area of
expertise or for teaching and learning. She treettdnsfer the learning she did have
(such as using PowerPoint, word documents and|soeiaorks) but found that she
was unable to get her students the access shecheedgital technologies so this

was difficult for her to achieve.

One aspect of this context was that Ana perceifiatl the did not have the power
and/or ability to ask for the resources that sheded, or to gain the access through
the net filtering software. It appeared that she ha sense of being able to influence
school policies or processes. Thus she found ficdif to overcome access barriers
she faced which resulted in her subverting formalcesses by using proxies as
recommended by students or other staff membersct¢esa blocked sites or her

supplying technologies herself.
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Figure 12: Logic model, case study A

She was teaching in a department which had a leigther turnover and where she
was the only textiles teacher. Her HOD (and primasntor) changed during her
first year of teaching. The situation in the depemt meant that developing
pedagogical approaches using digital technologi&s evidently not a high priority.

Ana received collegial support and formal supptimbugh this appeared to be at a
practical and morale level rather than a structupstiagogical development
programme. The support which appeared to impactjtbatest on her use of digital
technologies for teaching and learning came frometwork of regional textile

teachers who met each term and shared teaching aselresources.

After a year of teaching Ana appeared to have sstaky settled into teaching and
was ready to try new technologies. She had eshkeddlider credibility with her

classes noting that: “I don’t have behaviour proidein my classes, | am lucky.”
This luck could be linked to a focus on engaginglents in learning. This included
co-curricular activities like a wearable arts shamd taking students to a local art
gallery and local clothing manufacturer. Studentsrevabout to embark on an

investigation to create new uniform designs whiodytcould present to the school’'s
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board of trustees. This was likely to involve theseuof digital technologies:

“Videoconferencing would be useful. To take yeas ida place where uniforms are
made is seeming difficult, so a virtual field tapuld be good.” Ana was planning to
continue to try to find ways to engage the studémisugh personalising learning to

make it authentic for the students:

I am not sure if Facebook is the right place.ddiblogs but they are all over the
place and so much advertising. Bebo may have beter las that is what the
students use themselves more.

While Ana had not used digital technologies to emegastudents in creating
knowledge in her first year of teaching, it appeéalikely that this would happen in

the future as her confidence and knowledge of datwdtural systems increased.

Assertions from case study A:

Al. Confident and innovative beginning teachersy mait their use of digital
technologies for creating knowledge if they beliévey do not have the power
to gain the necessary access or pedagogical support

A2. Beginning teachers who are the only teacharsubject in a school can benefit

from belonging to an active local or regional sebgessociation.

A3. The experiences of using digital technologma fundamentally affect the
choices a teacher makes about using digital teolresd. Beginning teachers
who are familiar with presentation software andeastg information will

transfer this use of digital technologies to theaching practice.

Case study B

The current priority in teaching is to focus onihgv |
very structured lessons to settle the classesraatec!
an effective learning environment, and that this
limiting the use of digital technologies. Some lof t
classes are not settled because they have had
different teachers this year so far. (Barry, 2007)

The teacher

Barry holds a bachelors degree in physical educaia had work experience in this
discipline. He chose to begin teaching at the dg&4pafter completing a one-year
Graduate Diploma in Teaching (Secondary). He hapemenced using digital

technologies in the workplace, as part of his blctsedegree, teaching diploma and
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in his personal life. This included using a clidiatabase (class for windows) within
the context of gyms and fitness centres, video@mmicing, and a biomechanical
package to analyse body movement using attachneasbss. He had experienced
podcasting, the use of wikis, and web pages withi context of teaching and
learning while a student teacher and was familidh Whe use of data presentation
software such as word processing and spreadstaetsnobile technology such as
cell phones. He appreciated the potential of uiegtechnologies he was familiar

with in an educational setting.

Barry began his teaching career purposely choasiaghool with a diverse student
group in a lower socio-economic suburb of a Newl&iea city. He was focussed on
attaining the very best level of teaching possible. believed that developing and
refining his teaching skills in the first few yeakhis teaching career in a school in
which he was likely to experience challenging bétavwould be a good grounding

for a career in teaching.

Barry believed that the future of digital techno&syin learning was essential,

inevitable and necessary to prepare studentsféstoing learning:

If they wanted to research something, find somgtbint, you could spend a lot of
time teaching them how to find things rather traking through text books The
reality is when they leave school they are not gg@ahave access to the texts
books, they are not going to have access to tfatnation. Whereas if they
learnt to find that information on the internetythvéill be able to use it when they
go out whether it be through journals or througtkiyédia or through Google.

He was also aware of his professional persona. idendt have a Facebook or

Myspace account:

I've decided, you know that up to 40% of job dissails in the States are from
information from pages like Facebook and Bebo. Pites always thought six
degrees of separation...l would just rather not lzgnee | am pretty paranoid.

At the start of his teaching career, he was intecegn using digital technologies

such as PowerPoint, learning games and websitegrasf his teaching repertoire.

The context

Barry was teaching in a suburban college, a sciwagblover 600 year 9-13 students,
approximately 50 teachers, and a socio-economidedeting of 3. Initially he was
employed for six months on a fixed term contracteach mathematics and science

to year 9-11 students. After six months he wasreffea permanent position as a
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mathematics teacher, he successfully negotiatednt¢tude teaching physical

education, but was given another fixed term empkayncontract.

I am not sure what happened there and the HoD4 &wersure. But they gave
me a laptop. | think | am the only one who realtbe$ | am not permanent. There
is plenty of work there so | am not worried. | thiewen the principal thinks that |
am permanent.

Barry was one of 15 PRTs in the school, approxiipateght of whom were first
year teachers. The PRTs met with the person wihattocated responsibility for
beginning teachers every second week for an hauthe@se meetings they looked at
a topical issue, a professional reading or somgthéhated to events in the school
such as report writing. He had a mentor or assetedcher whom he met formally
every week during a timetabled slot. His mentor wes head of the mathematics

department. He also had informal chats on a daiydowith his mentor.
The school offered practical support to beginngechers:

PRTs can do things that other teachers can't likecan refer stuff straight to the
deans a little bit easier there are deans detetitairPRTs can use, it makes it a
lot easier. People who aren't PRTs should have gfmoeigh a whole chain of
events first. They should have a lot more classromnagement strategies. The
deans are quite good and supporting. This is a geogl supportive school for
new teachers.

The school had three computer suites, with 20-2bpeders in each, enough for one
per student. Computer classes operated in thesswitech limited access, though he
was able to book a room a week in advance througtonline booking system. Data
projectors were fixed in the computer rooms, orlddne booked lesson by lesson for
use in other rooms. Video cameras were availabtith departments; the physical

education department had a video camera and testts Barry just needed to ask.

The laptops in this school were offered to perm#dpeemployed teaching staff
under the TELA. Barry was offered a laptop aftexcteng for six months which cost
him $7 a week for the lease. For the first six rherBarry only had access to the
internet through the computers in the staff worknoghich limited his ability to use
data projectors in classrooms as a teaching tdotrel was a wireless network in
areas of the school; rooms without wireless achasdsan access cable available into
which laptops were plugged.
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Digital technology use

At the start of his first teaching year Barry inated he would like to use digital
technologies as part of a routine in his classbg Was his initial focus as a teacher
partly due to timetabling and perceived studentseg&le was teaching in different
classrooms each lesson which meant moving aroumaahool carrying resources,
sometime getting to a classroom after the studeadsarrived, limiting his classroom
preparation time. For some classes he was thehfteather that year, so developing
a rapport, routines and having very structuredolessto focus the students on
learning were his priority. Barry noted how digitachnologies could help him to

establish time efficient routines with his classes:

Ideally I would like to have a projector and beeatd have my starter and things
preplanned so | don’t have to come in and writaithe board, | can come in and
just bang it up on the screen it is ready to gavolild give me more time because
it is pre prepared | would move onto the next ththg example, put that onto the
board and you can work through it more efficientiithout having to spend that
time writing.

For mathematics, he wanted to have access to tamat for students to try out

mathematics problems or mathematics-based leagantes. The opportunity arose

during a national mathematics week.

| booked most of my mathematics classes into thegpaber rooms for a couple of

lessons during mathematics week. There was a matiesmveek website that

they had all these different games that they cdoldnumeracy games and you
got points for them. The kids log in, they collée points and at the end of the
week if you played the games, you could do it abdras well, you are eligible to

bid for prizes. You bid your points for differentizes — calculators, all different

sorts of prizes.

Support within the mathematics department proviaeckss to digital format lesson

plans and math programmes:

I use the mathematics intranet site quite extelysiveThere are activity
worksheets, games, worksheets for games, othearetjins how to play the
games. Everything is there and it is in one plidg accessible from anywhere. If
| am at home | can get hold of all the mathematicE at school and | don’t have
to carry stuff home. So that is the biggest thidg for planning.

Barry was teaching prepared units of work to hiersme class which did not have
digital technologies integrated into the lessonkeWasked about how he would like
to use digital technologies in physical educatienwas able to identify a range of

uses including video-analysis to improve studerskills, learning games and
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presentations such as PowerPoint to illustratesideadhow resources. The calculator

function on students’ cell phones was being usednrmathematics class:

| decided that a lot of students don't have catowaat school, or don't have
them. They all have cell phones, and | thoughtepleedon't have a calculator on
them very often if they are out and about but tcabke to use that cell phone
calculator function is quite important as it isrtheSo | have been letting them use
the calculators on their cell phones in classnbtifor tests.

This was initiated by the students. It was appatéat mobile phones were a
ubiquitous item for New Zealand teenagers and ugiagalculator function in class
was likely to encourage the transfer of learningcomtexts outside the classroom.

Making learning authentic was a priority.

Barry taught mathematics and physical educatioa wass of year 10 boys who
were identified as underachieving academically arete targeted to have their
engagement in learning and achievement levelsdadge class had male teachers;
the majority held head of department positions. Fos class, he used digital
technologies to tailor learning to the interestshif students to engage them in

learning while integrating mathematics and physschlcation.

For statistics we got the data projector out aeg thiatched some rugby league.
There are 26 in the class, so each student was gipkyer/position and they had
to tally up the number of tackles per player, usekto graph the results — which
player, team, position did the most tackles. This wseful, took a couple of
weeks. It worked really well for that class... Thadae hooked them in and they
were able to watch it in class time, they liked¢benpetitive aspect and taking on
the persona of a player.

This example demonstrates the use of video anéddgheets to personalise learning

by applying a context appropriate to the studentsrests.

Learning

The digital age learning matrix was applied to léerning activities that Barry had
described and was collated in Table 9. Barry usgitatitechnologies to help students
make connections in their thinking and he report®d examples where digital
technologies were used to help students to thiokitadoncepts; both of these activities

included physical education, an area in which Bauag more comfortable teaching.



Table 9: Digital age learning matrix applied toeatudy B

111

Level of learning :

Doing

Thinking about
connections

Thinking about
concepts

Critiquing and
evaluating.

Explanation of level
of learning:

Digital technology
use:

Learning activity:

Isolated information.
Focus on completing
a measurable task.

Connecting thinking.
Simple connections
made within a
context. Compare
and share.

Develop conceptual
understanding of ‘big
ideas’

Evaluating and
critiquing to explore
the limitations and
potential of
information, sources
or process.

Gaming or
interactive
programmes

Play a game

Take a quiz

Engage in an interactive
programme

Enter a virtual world

Links made between the
game/ quiz/ virtual world
and other knowledge.

The relevant concepts
within the game, quiz or
virtual world are
identified and explained.

The game, quiz or virtual
world is critiqued and
evaluated within a
conceptual context.

Maths website.

Taking part in the
mathematics week
interactive website

Applying mathematical
knowledge to website
activities.

Information is processed

Connections are made
between or within

Process and product are

E;g?ﬁi;:g% or data/images are processed information/ E‘;g?;iﬁ)dndhi’:sa (?Irear critiqued and evaluated.
manipulated in isolation. | data or images and conceptual underpinning.
relevant concepts.
Using cell Calculator function on
hones as the cell phone is used for|
P mathematical equations.
calculators (processing information)
Accessing: .
Pictures Information from more . . Information and sources
Accessing Graphs than one source is Information explicitly are critiqued and
. . : - connected or compared in develops conceptual
information I\D/I;)t\ges/wdeo analysis. understanding. evaluated.
Information
Connections are made
— between or within
; Information is processed Process and product are
Process!ng or data/images are _process_ed Processgd gz e critiqued and evaluated.
information information/data or information has clear

manipulated in isolation.

images and relevant
concepts.

conceptual underpinning|

Rugby league
mathematics

Students watch rugby
game on digital player
and record statistics
(processing and
accessing information)

Statistics are graphed anfl

compared using Excel.
(processing information)

Concept of ratios and
performance percentages
is examined.

(processing information)

Accessing: .

Pictures S TEE U TOIE . - Information and sources
Accessing Graphs than one source is | Information explicitly are critiqued and
. . Movies/video connec_:ted or compared if develops cc_)nceptual evaluated
information Data analysis. understanding. ’

Information

. Play a game . .

Gaming or Take a quiz ik e [EeEE e The'relevant concepts The game, quiz or virtual
. . ; - : . within the game, quiz or | world is critiqued and
interactive Engage in an interactive | game/ quiz/ virtual world Ve wenl] e evaluated within a
programmes programme e GG e ERE, identified and explained. | conceptual context.

Enter a virtual world

Anatomy and
Physiology (see
below).

Accessing information
and using interactive
programmes.

Connections made
between in class learning
about bones and

interactive activities.

Concepts about muscle
movement and bone

structure were developed.

Barriers and enablers

Barry had indicated that he would like to use pnéstion software during lessons to

show images and information quickly, minimising tim@e he spent writing on the

whiteboard. This was particularly applicable whee was moving between

classrooms to teach. He found he was not able tihidaeasily because he did not
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have access to a laptop for the first six monthd data projectors needed to be

booked, then set up in a classroom each lesson.

A second barrier to the use of digital technologses a pedagogical consideration.
Barry started teaching half-way through the acadgmar. For some of his classes he
was the fourth teacher they had been allocateagltine year. This was likely to have
disrupted the continuity in the teacher/studergti@hship which is an important aspect
of establishing an effective learning environmehitop-Lee, 2003). Accordingly, to
establish an effective learning environment rogtineere established as well as clear
boundaries, consequences and predictability irotsssHe felt that until an effective
learning environment was established the studeotid not be taken too far out of their
comfort zone by using unfamiliar learning technadsgor learning spaces. As a result

Barry felt he did not use digital technologies agmas other teachers at school:

| probably use (online mathematics games) the (eagitte mathematics teachers)
with my classes, because my junior classes needirtieure and routine first. My
focus had been basic classroom structure. Oncénthaythat | can do a bit more.

Being a beginning teacher and teaching outsidei®ofspecialist area also limited
Barry’s innovative capacity. He had not experienttesl use of digital technologies
in mathematics and sciences as he had for phystatation. It is understandable
that he was less likely to have the subject andestipedagogical knowledge to
confidently integrate digital technologies into ri@ag as an authentic learning

practice than he would in physical education:

... because | am teaching my more supporting subjiédtsvas teaching senior
physical education which | am more comfortablelimjould have been more
innovative whereas | spend more time trying togtasd of and not reinvent the
wheel and | get as much stuff off other peoplealto support my teaching.

He was more likely to integrate digital technolegi®to a physical education lesson than

a mathematics lesson as he was more aware ofnifpe oarelevant applications.

Barry acknowledged that he was more likely to usepragramme he had

experienced:

| did have a go at wetpaint (a wiki), probably hemit was less familiar and
because | had to send an email then send a ligeaople, it seemed a bit
confusing. | thought it would be cool to use at sagtage as they (the students)
could contribute their own ideas, but maybe a nsamor class. | just wanted
them to have a home base to start with. | knewoPagje so that was easy.
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The need to be able to use paper and pen was \petcas a barrier to the use of
digital technologies when teaching mathematicshifik that is one of the problems,
they might be able to do it interactively but trean’t do it back on paper and that's
where most of the tests are, so they still haveeable to do it on paper.” With
greater subject pedagogical knowledge and expejethts may become less of a

barrier as flexibility in assessment tasks is ergalo

Factors which enabled Barry to use digital techgie® included access to computer
rooms, having a laptop to prepare and develop ileguactivities and the support he

received both within the school and beyond the scho

Specific example — anatomy and physiology

One of the lessons was observed where the studentsusing digital technologies.
Barry chose to use interactive websites with hisERQevel 1 physical education
class as he wanted them to understand how mustie8dn during physical activity
as part of the learning towards achievement stan@@d68 ‘Demonstrate knowledge
of body structure and function related to perforoeaaf physical activity’. From his
own learning (his bachelor's degree in physicalcation), he knew that having
bones and muscles to work with in a lab was arct¥ie way to learn, but this was
not feasible in the school due to ethical and mamamnt reasons. Using three
dimensional interactive images was the closestrateye he was aware of. A friend

from his support network had told him about a wihsi

The goal for today’s lesson is to let the studgatsnto the website, | want them to
have a look at the anatomy stuff, we have coveletia anatomy and this gives
them a chance to bring it into a 3 dimensionalgeative and see how it looks. |
want them to also test themselves. | have alsodaddsome aspects for their own
interests as a lot of them have a lot of interestireers in this area. For example if
they can't see the context of why we are doing thisy can go into the careers
sites and see where it leads to at universityldlew Zealand Institute of Sport.

Barry set up a protopage with links for the stude¢ataccess (Figure 13). The students
were told the learning intention and how to go a&basing the site. They were
encouraged to look at the careers information kizat been included. The activity

design limited the links and information to keep #tudents focussed and engaged:

| found that using the protopage kept them on trddksaid that you can go to
these five websites, then it is hard to managehehdihey are going to those sites,
doing the right thing, but it is quite easy to tethey are doing the right thing as
they are either on the starting page or one ofitke. There were not too many
links, so it was manageable for the students.
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Figure 13: Case study B protopage with links to kgestudents focussed.

The teacher’s specific learning intention was tog students to be able to identify
and name the major muscle groups in the body. Filoen student interviews,
observations and teacher reflection it is cleat tha students focussed on learning

about more than the muscles.

The students spent time examining the BBC anatatay Bhe researcher asked the
students what and how they were learning usingktlEloud methodology. The
majority of the students were focussed on musbl@ses, organs or nervous system,
learning about the function and location of thebeough the information and
activities on the linked sites. When asked what/thad learnt, student responses

varied, for example:

We get to learn about body anatomy, bones, typgsrd$ in the body and what
they are used for.

(I have learnt) where your muscles are, and wherevbice box is. It is pretty
interesting. You understand it more.

| have learnt where the muscles go... | am [nowhtgyb learn about muscles.

| found out that not everything goes to the brighe, the knee joint is connected to
the base of the spine, that is where the nerves gjtat was really interesting.

While the teacher had stated a learning intentiom,actual learning outcomes were

broader and within the context of the wider unitezrning.

Three students spent time examining a link titleéin sex’ that included a series of
perception type activities, each of which tends have gender differentiated
outcomes. As one of the students works on an #ctivat involves matching lines

(Figure 14), she said: “What do | do? Oh my gosé this an activity for the boys?”
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She completed the activity, and a score was autoatigtgenerated, achieving 8/20.
The boy next to her had achieved 14/20, and cledudywas used to achieving higher
scores than him: “Oh my gosh you outperformed nf&@dm taking part in this
activity she identified that there can be genddfedinces in the ability to do

different tasks.

While the brain sex activity was not directly helgistudents to understand about
body structure and function, it did serve the psgpof engaging the students in
thinking about their bodies and gave them configanaising the internet site. These
students did go on to look at muscles after thml (@llowing a prompt from their
teacher).

Sometimes the games and quizzes were not percas/ézhrning: “I am looking at
the body, | am not learning much, | am just playimg games.[do the games help?]

a bit, shows me where things are, muscles, the siafrt@e bones, stuff like that.”

Students built on the knowledge they had, which waglence of the teacher
scaffolding the students to construct their undeding of the concepts. For
example, a student chose to look at activitieslirimg the skeleton initially: “I know

about the skeleton, don't know much about the nasstiThis student felt more
comfortable examining content he was familiar viadfore moving on to look at the
muscle activities; the muscle activities followedimilar format so beginning with

the familiar skeleton activities scaffolded hisrlgag.

In this lesson the students made connections betiieelearning and the use of the
content knowledge beyond school, making links tartsghey play and possible careers
where this information would be useful (Table 9eTearners used the resources to

develop their conceptual understanding of the laolyhow it functions.
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The teacher’s reflection of the lesson acknowlddgéroader understanding.

Part of the goal was to give them the other corteldarn it in. | know that some
of the students will have learnt it all really thoghly in the classroom. | was
hoping that by giving them a different context treitowed them lots of
information in a different way it would help thematn. Gaming — they were
making the links between the game and what theg ¥earning. They should be
identifying and explaining the stuff next lesson.

The way the students approached learning varied. réeearcher observed students
using the web sites as a stimulus then confirnrdiegs with peer discussion, taking part
in a quiz and going back to information when stuging the interactive software in a
trial and error way; and others were reading thermmation then doing a quiz
afterwards.

Some students read the information first and thed to complete the interactive
activities. Other students went straight to thevaats, then used the information

when they were stuck:

I went to this website that shows all the boneth@énbody. There is a site at the
bottom where you get to choose male or female audhave to put the bones
back in the correct place and figure out where #iego. They give you a clue. |
am stuck on this one.

She then dragged and dropped the bone in the wilaicg then reads out loud: “the
bone is made up of four fused vertebrae.” (Figlse $he clicked on the hint, read it
then dragged and dropped the coccyx into the dopesition giving a sigh of

satisfaction.

This was the most common approach to the intem@uotivities — a trial and error
method using the drag and drop followed by readir@gaccompanying information
and/or asking the person next to them, for examplstudent called out to his

friends:“where is the voice box fellas?”
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Figure 15: Using the help menu
Students also spent time examining information, édaample, one student was
looking at the picture of a foot (Figure 16), sayifit is upside down — how come it
goes like that? Is that the heel? What is a phalsigtHe then read the information

and was able to answer his own questions.

Students demonstrated some control over the fondsoader of their learning: “I
have been doing a bit of muscles, and trying tonledoout the skeleton. ...I have
also looked at the tests. They are pretty good. d&uto revise all the muscles and

stuff before you do it.”

After the lesson the teacher reflected on the g¥ecess of focussing students on

learning about muscles during the lesson:

| watched all of them have a go at the muscle gamatched at least half of

them do the test on that. Which was good to seey diid look at the skeleton and
| didn’t mind them doing that as we have done thishave looked at the bones,
as this goes with the muscles. | have no problesimggvith the bones as we have
done it.
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Most of the students were engaged in learning girout this lesson. This engagement
was evaluated through feedback from the teachersttidents and observations. While
some of this engagement may have been due to thetynof being in the computer
room for a physical education lesson for the firse during the year, the feedback from
the students and observations suggests that g#mnless engaging as the students could
learn at their own pace, follow their interestd, igetant feedback on their learning, and
the interactive three dimensional resources kephttocussed.

When | do this | know straight away if | am wrongdd learn the right answer.

...it is easier to learn because it is like one omtime, not waiting for the teacher
to go round all the other students.

It is easier to learn. | need to read what is amito learn more.

Better [way to learn than usual way] because @aisy to find what we want to
learn.

It is a good way to learn because you get to réadtat and do the activities,
learn about the stuff as you go, at your own p&iéeen | do the worksheets
sometimes | don’t understand them as | don’t hdiviha information but here |
can go and look at all the information. You carklaoit then try and do the tests.

... you don't have to read a text book, it is intéxa; you are not just writing
everything down, you learn by putting things ingels, instead of drawing it you
have a 3D model that shows where it all goes.

The students believed that the content of the tesss important. The teacher had
included links to career sites and encouragedttitents to think about how learning
about anatomy and physiology might help them inr tb&eers. From the interviews
it was clear that the students had looked at tiheeca (Barry reported that the girls
all went straight to the careers information wheré@e boys went straight to the
lesson activities). The content was also seen ateniately useful with one student
saying (unprompted) that he would apply what he leadht to the stretches he did
while playing rugby league.

Most of the students planned to access the sii@ affar the lesson. Commonly this
was to revise prior to a summative assessment tnerfuture for reference. One
student when asked if she would go back to thi® spain responded
enthusiastically: “probably this afternoon to show Mum. ‘Mum, look at what we

did!"”” which indicated the engaging and possiblg tiovelty of this learning activity.

In reflecting on the engagement of the studentBigiactivity, Barry said:

The students did as hoped. | was worried that tindests would get bored, the
activities wouldn’t sustain them and they would gféttask. But really only two
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of the students got off task, they are the leastiran the class, | expected that,
they focussed on the brain sex aspect, which ifulugdgormation, but not
anatomy which they needed to focus on, they dithagk to the anatomy. They
were interested in it, which was one of the ainmve them interested in finding
out more.

All the students were positive about the value sihg these activities for learning

about anatomy and physiology.

Discussion — anatomy and physiology

The belief that underpinned the decision to usé@alitechnologies for this learning
activity was that students will learn this contématst through a three dimensional
environment. A logic model illustrates the way thainsfer of learning occurred in

this situation (Figure 17).

Beliefs * £
Students learn about muscles § % § &
and bones best in a 3D 2l 2=
interactive environment. < § 1=
That these students will ol 2|B N
succeed. Sl 3 \
1”3 |
Zl -
\ B Y
To identify and | Enabling factors: _ \\ Reality-
name the | Protopage & BBC website teaching using
. Computer ~room  access & \ . .
major muscle | functioning \ interactive
groups in the | Pedagogical Content knowledge websites.
body. Pedagogical knowledge /
| Effective classroom management & /
/ | planning /
| Technical help available

/

Experiences —— = /
Muscle and bone function in

undergraduate degree. | /] Learning :students

Taken students to computer | / developed an understanding
room before with support / the location and function of
Use of software | muscles, bones and organs.

How this knowledge can be

. used beyond the classroom.
Barriers Gender differences in brai
function
L 4 L 4

Figure 17: Case study B anatomy and physiology logimodel

Experiences that enabled Barry to use digital teldgies in this lesson included

experience with the software, university study thetiluded examining bone and
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muscle function, having successfully taken a ctaghie computer room before, and

a conversation with a friend who showed him the. sit

| had used Protopage in the digital technologiessep[at university] and | went
and checked out my old one from then, that had saseéul stuff, so | shared
some information across from that.

Factors which evidently enabled the successfulafis#igital technologies included
access to hardware and software, relevant knowladgean effective relationship
with the class. For this learning activity the stots each had access to a computer
with broadband internet where the download speethe@fcomputers seemed to be

sufficient that the students stayed on task.

Using one webpagéitp://www.protopage.com/5peresourctsat contained links to

the anatomy and physiology sites and tertiary/cgvessibilities enabled the student
to keep focussed on task (Figure 12). This wasliaetate teaching decision made
by Barry.

| found that using the Protopage kept them on triidksaid that you can go to

these 5 websites, then it is hard to manage wheibgrare going to those sites,

doing the right thing, but it is quite easy to tethey are doing the right thing as

they are either on the starting page or one ofitke. There were not too many
links, so it was manageable for the students.

Barry had established an effective learning envirent based on careful planning
and having high expectations of the students’ tghiti learn. He was aware of how
to keep the students focussed on the learning.nderatood the diversity within the
classroom, the dynamics, behaviours and how tosftlee students on learning. He
planned the lesson with this in mind, was vigilémoughout the lesson, he gave
time to each student in the class as they accdhksehajor muscle group activities
and he set up the lesson to minimise predictedasi-behaviour. During the lesson

he was aware of what each student was doing:

The only one who wasn't on it was Adam who was mgkiis own stencil things.
He had a tab open on word. | kept an eye on whatdsedoing, he was just
writing out the alphabet as he was making a poger period... He had the tab
hidden under the internet one and would bring itug@n he thought | wasn't
looking. Besides that it was quite easy to manageveas all in one.

An important factor in the success of this lessoriuded the direct and indirect

support. For direct support technical assistanceavailable during the lesson:
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The internet technician talked to me at the stattsaid that there had been some
downloading time issues with some of the accountsta let him know if this
was an issue. | know the network does get a hit slmmetimes. And it can be a
bit slow to upload Protopage.

Barry also had indirect support through his suppetivork and this included both
encouragement through mentors and suggestiondgrdegdtd the resources he used.
For example, the interactive site was shown to byma friend. The importance of

the support network is discussed further below.

The learning intention seemed to focus on just aggect of what the students
actually learnt. The students learnt a lot morentthee muscles, but the time spent
examining muscles suggest that the learning wadylito be superficial, though this
was the first lesson looking at the muscles andrtkdepth understanding would be
more likely to develop in the following lessonshefe were clearly concepts being
examined during the learning and the students dinktee learning to authentic
contexts. At this stage of learning developing rlewwledge was not evident and
would be more likely to be seen later in the leagnsequence. The chosen teaching

strategies kept the students focussed on learning.

Support network

Barry had an extensive support network within tbkeosl where he was teaching,
and was actively keeping in contact with friendd &llow graduates who also gave
him support through exchanging ideas and experserikigure 18 shows the support
network that Barry reported.

A key support in the use of digital technologie®Baury’s teaching and learning was
his mentor and the HOD mathematics. They officiallgt once a week as part of the
PRT programme, they also had informal chats:

HOD mathematics is my ‘go to’ guy. He is really oittwith anything digital. He
said the other day are we doing enough in our PBatings? They generally end
up with him showing me a new mathematics websiteowr to put a quiz on the
ipod — like who wants to be a millionaire for thmd. It is kind of like we get
sidetracked and he shows me these cool things.aldel should probably be
spending more time talking about classroom managewith you, but | said no,
no for me there are two things — you are givingatheorts of ideas and resources
to use and the other thing is it gives me time awaglaxes me and it is quite
nice to be able to talk to someone about it. Harilsant, any sort of computer
based stuff | can just hit him up and he is a 8iz he is the number one guy.

The support from the physical education departmers collegial with Barry as one

of the digital innovators. This included workingtiwithe HOD to develop a physical
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education page for the intranet and wiki pagesfodents to access for the different

programmes.
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Figure 18: Support network case study B

The HOD computing and the computing techniciansevgeipportive in the practical

booking and use of the computer suites. This sugpuolved accessing expertise
rather than collaborating. His colleagues were assource of support like the

teacher who sat next to him in the staff room amarexd ideas about teaching and
resources.

Barry also drew support from beyond the schoolwds in contact with peers who
had graduated at the same time, teachers with whenmow shared ideas and
resources. He also recognised that he was suppbstefdiends not involved in

teaching such as friends from university and formerk colleagues who sent him

interesting links and possible online resources.

An important enabler in using digital technologieshis teaching was the support

that he accessed. During New Zealand mathematiek wehis first six months of
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teaching Barry took a mathematics class to the coenpoom to use the interactive

mathematics activities.

One of the computer teachers (who is also a desrden quite supportive of me
when | have gone in there with my class. A tougisgl she has stayed and
helped, supported me, made sure the students are afvthe rules and routines
around the classroom. That has made it much dasiere. Not having to just go
in there, remember it all and try to enforce it whdaven't actually seen it. So
having someone who knows it and supports makdsttetter.

Summary

Barry was able to draw on his previous experiensgsport and pedagogical content
knowledge to use digital technologies in physicdiication to enhance students’
understanding of concepts. He was hesitant in feeaf digital technologies in his

secondary teaching subjects, finding more barrers to the lack of pedagogical

content knowledge. A summary of the transfer ofrlew is illustrated in Figure 19.

Barry had wanted to use digital technology in leiaching practice, but during his
first year of teaching his use was limited to iatgive websites to help students of
physical education understand how bones and muaddsduring physical activity
and for mathematics students to develop their naayeskills. The students in his
mathematics class used their cell phones as ctdcslaAccessing information,
gaming and processing data were types of usestegpdrhe learning focussed on

gaining conceptual understanding and using teclgmddor processing data.

Underpinning Barry’'s use of digital technologiesswais beliefs and experiences.
Barry was confident in the use of digital technaésgin physical education due to
his experiences of using these in his undergraddetgee. He did not have this
experience in mathematics and science, subjectshwia was also teaching. He was
focussed on establishing an effective learning renwnent for his students. This
meant that his priority was on establishing rowdirend focussing students on

learning. Once he had established this he was hketg to use digital technologies.
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Beliefs:

Experiences
Study of Physical Education at

Being able to establish
effective learning
environments in a low
decile school is a good
grounding for a teaching
career.

Digital technologies are an
important part of the
world today and in the

future. &

Teacher aspiration:
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technologies for
classroom routines
and help understand

concepts.
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Enablers:
. Support
Access

. Experience

. Content pedagogical knowledge

Reality- teaching
using interactive
websites in physical
education and
mathematics, video
clips and spreadsheets
and using cell phones as
calculators.

\

Barriers

Learning: using digital
technologies in physical
education to develop
conceptual understanding and
in mathematics for processing
information.

He was teaching in a school where he was stronghpated as a PRT and as a
member of the science, mathematics and physicatatidn departments. This

learning and included both practical classroom rganeent support and pedagogical

not have to a laptop and data projectors and Hisflibat students of mathematics

Figure 19: Case Study B logic model

support was essential in his integration of digitedhnologies into his teaching and

focussed professional development. Other factakided the access he did or did

had to use paper and pens for assessment purposes.

The students in Barry’s class usettial and error, ask a friencdapproach to learning
when using digital technologies. The design of theivity — with the students
knowing what they needed to learn or understanginbaa place that they could self

check their understanding and having sources afrnmtion and activities linked

and easily found — made this way of learning appabe.
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Assertions from case study B:

B1l. Beginning teachers are more likely to integdigital technologies for creating

knowledge when teaching their specialist subjesd ar

B2. Using digital technologies allows for persasation of learning. This includes
linking activities to context, a range of medialoaing students to learn at
their own pace and explore a greater range of nmétion, and receive instant

formative feedback.

B3. Using digital technologies can help studemiteustand concepts.

Case study C

| think the thing with digital technologies is thats
quite scary not knowing. (Cath 2007)

The teacher

Cath was 23 when she began teaching. She had d¢emh@ebachelor's degree in
physical education before studying teaching thrau@raduate Diploma of Secondary
Teaching. In the degree programme Cath had usesbrmgegion software such as
PowerPoint and Word and had made digital videos. \8#is familiar with using the

internet and social networking sites such as Faiebo

When Cath was a student teacher she had obseraed@students taking part in an
integrated curriculum challenge where they madecieam and then used movie
maker to create advertisements for their ice-crédhe had also had students she

was teaching using the internet to research enwviemmal issues.

At the start of her first year of teaching, Cattl dot feel particularly confident in her
ability to integrate digital technologies into hiaching practice unless she had
professional development and support.

For my age | am kind of OK but I still feel venftleehind talking to the kids who

are at school now. | am like ‘Ahhh | don’t know htewse that and don’t want to

seem stupid’. | don’t want to ask someone and ti@m go — ‘What? You don't
know, you are still young and you have just ledicteers college!

She was more confident and determined to use digithnologies at the end of her

first year of teaching:
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| still believe that digital technologies are ayaseful way of aiding teaching and
learning in the classroom for both me and the sitgddt can be a very effective
tool to learning as it can be interactive and adlogtudents to see similar
information in a different way.

Cath was keen to offer a variety of learning atibgi to her students to help to

engage them in learning:

My beliefs are that all students have somethingfter in the classroom and
offering a variety of different ways of teaching.edemonstrations, student driven
teaching, technologies or visual, plus hands ohirlktare very important to
teaching and learning. | get sick of the sound pfawn voice so | am sure that
the students do also.

She believed that students could succeed in s@éh@oime way:

There are different ways that anyone can be knagelgole. It makes me think of
a kid we have in year 12 who was made to leaveobdiecause he wasn't
applying himself in subjects except outdoor ed. tewhnology. He was quite
successful in those two subjects, but that wasoiidgenough as he wasn't
succeeding in like mathematics and English. | thbubat was sad. He could
have got more credits with me and in constructibseems that there was the
stigma that you can't be successful unless yowmgé#a good essays and count.
Why aren’t we celebrating that this kid can maketiie does in construction?
He didn’t even have a job to go to so someone hiétkwhim off somewhere in

the past. | thought it was really sad.

The context

Cath taught in two contrasting schools in her fyrsar of teaching. Her first school

was in rural New Zealand, a decile 6 school of &30 students and 30 teachers.

She was the only specialist physical educationhierain the school teaching students

up to their final year. This job ended after sixntis as the teacher returned to the

position. Cath then taught in an urban school dd0OlStudents, teaching diverse

students in a low socio-economic area in Englam@. taught practical-based junior

physical education and mathematics. She had atcesslata projector, interactive

whiteboard and computer rooms. There was no sugdporCath as a beginning

teacher.

Cath owned her own laptop which she used at homactess lesson plans and a

range of resources she had from her degree courdepastgraduate teaching

qualification. She used the laptop when examinifigrént games and strategies to

use within the classroom



127

Digital technology use

At the start of teaching Cath said that she woildel fo incorporate a range of digital
technologies into her teaching and professionatnieg. She was interested in
students making movies, using PowerPoint, learniagtery games, Web 2.0 tools

like wikis and podcasts, games, interactive whitetie and videoconferencing.

During her first year of teaching Cath did use ageaof digital technologies. One
use was with a year 13 physical education clasgrevthe students had to analyse
their performance during volleyball and compareoitnational criteria. A student

suggested recording the shot using a digital vickenera:

They needed to be able to have some way of sdwngstlves. When we looked
at it | found it hard to break down the skill bysjwisually looking at it at that
speed. | was like, there must be some way we czaklihis down. One of the
kids who is a bit of a guru said ‘let's have a laikt’. We were able to break it
down into parts and print it off, step by step lija see the ball coming down,
the kids getting ready for the shot and then pemifay the shot and the
afterwards. It was very effective.

This innovation was effective as Cath was willingisten to students’ ideas and let

them have some input into how they learn.

She used digital cameras to record students duheggymnastics and the dance
units. The recordings were stored on a shared dbivetudents to look at their own
performance and a record of achievement. She aed ®owerPoint to present
information. She thought that the students focusede when she used PowerPoint
with “pretty colours and pictures.” She was usirayBrPoint with the year 12 and

13 physical education classes at the first scho®lkaught in.

At the second school she had taken her mathentddiss to a computer room where:
“The students used it to create shapes-and colmm tin. We did it to look at
fractions (the computer did it for them but theylha do the presentation and write
up of the shapes).” She reported that the studemtsit about the fractions of
different shapes and how to work that particulanpater programme. The students

engaged in this learning activity and showed piidieir achievements.

| believe it is important that students have acdesdigital technologies. You
should have seen their faces after they had madshipes on the computer —
they were so excited and proud of themselves amg fihally understood
fractions. They took their work home to show homd they carried it around to
show some of their other teachers. | eventuallytgit them to put up around the
classroom. It was pretty special!’
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She had used a data projector to show mathemdtiderds about the difference
between units of measurement: mm, cm, m and kmhamd different objects are
measured. Cath said that the students learnt almtitmeasurements and how

different objects are measured in different units.

Learning

The digital age learning matrix was applied to lg&rning activities that Cath had
described and collated in Table 10. Cath usedalitgichnologies to help students
make connections in their thinking, helped studéotthink about key concepts and

to critique and evaluate their performance in wdikl.

Barriers and enablers

Cath appeared to face a number of barriers dudegocontexts and situation she
found herself in. Her first teaching position was &ixth months only in a rural
school. She was the only teacher of senior physdaication, and the regional
support network of physical education teacherseeithd not exist or if it did, it did

not extend to her. While this school gave Cath gEnsupport as a beginning

teacher, she did not feel that the pedagogical@tpgms available.

The second school had even greater barriers. Slseowaa fixed contract and
appeared not to qualify for beginning teacher tbeg formal school-based support.
Cath found that she did not have access to ditgtainologies such as computers,
data projectors, video cameras that she would hi&ed to use in her teaching

practice, or know how to gain access:

...there was no access in any of my physical educdssons — if | had the
technology | would have shown the students videosnapshots on how to
perform different skills e.g., the shot put thronwasvsomething they were
unfamiliar with and did not grasp the concept afétl, even after demonstration.
A video would have made a lot of difference — motd long time but maybe as a
starter to the lesson. | had printed out picturdshiese were not effective. | had
NO access to digital technologies during any oflesgons-not even a camera to
record students’ gymnastics performances whiclvé lamne in the past and even
though students say how much they hate watchinggblees | know that they
secretly enjoy it, and it's good for them as well.



Table 10: Digital age learning matrix applied &se study C

Level of learning :

Doing

Thinking about
connections

Thinking about
concepts

Critiquing and
evaluating

Creating
knowledge

Explanation of level
of learning:

Digital technology
use:

Learning activity:

Isolated information.
Focus on completing
a measurable task.

Connecting thinking.
Simple connections
made within a
context. Compare
and share.

Develop conceptual
understanding of ‘big
ideas’

Evaluating and
critiquing to explore
the limitations and
potential of
information, sources
or process.

Creativity — Applying
ideas, processes
and/or experiences to
develop a new reality.

Processing
information

Volleyball video

Information is processed
or data/images are
manipulated in isolation.

Students videoed
themselves as they
practised volleyball.

Connections are made
between or within
processed
information/data or
images and relevant
concepts.

Connection made
between volleyball shot
and theory

Processed data or
information has clear
conceptual underpinning,

Concepts to do with
movement and sports
developed.

Process and product are
critiqued and evaluated.

Performance was
critiqued through the
video.

Ideas and new knowledgk

are developed.

Gaming or
interactive
programmes

Rotational
symmetry (see
specific example
below)

Play a game

Take a quiz

Enter a virtual world
Use an interactive
programme (DLO)

Students watched the
shapes rotate and
predicted the number of
rotations. (processing
information)

Links made between the
game/ quiz/DLO/ virtual
world and other
knowledge.

Reasons for the different
answers were discussed.|

The relevant concepts
within the game, quiz,
DLO or virtual world are
identified and explained.

Students were able to
apply and explain this
rotational activity to
other rotational
examples.

The game, quiz or virtual
world is critiqued and
evaluated within a
conceptual context.

Original ideas are used tq
create a knowledge
product in any medium.

129
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Cath had developed and used digital resourcegémhing physical education in
the first school and while on teaching experienaeif the second school the limited

access prevented her from doing this:

I would have loved to use my power point (sic) préation on anatomy as often
it was raining and | found myself teaching indowerth whiteboard access and my
lousy drawings on the board. If | could have gotlaptop and a projector | could
have shown the students anatomy in 3D to aid tinetimeir learning. | would try
and incorporate anatomical names to them in our ggss lessons so that they
would access the names before reaching year 9.

It appeared that policies in the school limitedemscand not just the policies about
computer room access: “The school had interactikigelvoards, but only the senior
math teachers got to use them...go figure!” The englhctor that Cath identified
was that she was able to use computer rooms ocedlsiovith her mathematics
classes: “A computer room that was finally free doee period after the seniors left

during my year 8 mathematics class.”

Specific example — rotational symmetry

Cath used the data projector and a mathematicygmoge to look at rotational
symmetry with a low achieving year 7 class of 30dsnts she was teaching in
England. She intended that the students would léarwork out the rotational
symmetry (or order of symmetry) of basic shapese $hose to use digital
technologies for this aspect because:

It allowed the students to see a 3D image rotdthdy were able to count the
number of times it rotated. It gave them a visoage to work with as some of
them found it difficult to grasp the concept ofatiin.

The students looked at the shape and made an @stinod the number of rotations.
One of the students then used the keyboard toertitatimage as the class counted
the rotations. This was followed by a class disamssnd watching the rotation a

second time.

Support network

Cath reported the lowest level of support out bfttad case studies; a summary is
represented in Figure 20. She had support frormdgefrom university and
colleagues she had worked with: “I keep in toucthwome of the crew from college
and will text them with questions about my teachisg | do use it for my own

learning.”
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At the first school she taught at there were forewgdport networks for beginning
teachers which she was able to access, though exdrad in-depth pedagogical
content knowledge to help her with her senior ptalseducation classes, and she
was unaware of a regional support network. Theeeteaching in a small rural

school limited her options for support in her spést area

PE staff (not HOD)

Friends from University
(Same intake in the graduate
diploma of teaching).

<y 2©
I
W% e
X <
Q >R
>
N
@
Email, phone calls
Discuss school things, Teacher based at
share ideas about different another school
lessons.

Maths class
co teacher

Support network

Case Study C

Figure 20: Case study C support network

In the second school she was teaching in, whichamasge urban school, she also
lacked support. It appears that as she had a smth®aontract, the curriculum
leaders did not put time aside to support her: r§teived] no help in either
department from HOD or other staff (particularlythre math department, | hadn’t

even met properly the staff in that department).”

Despite the difficulties in using digital technoleg, Cath appeared even more
committed to their use at the end of her first yeaiching than at the start. This is
likely to be due to the year’s experience of teaghioosting her pedagogical content
knowledge and her confidence in her use of diggehnologies with students:

Unfortunately for me | have not had the suppottsimg digital technologies often
and in my second school that was mainly due tdeitieof support and access to
it. Although this will no doubt change as the sdhioad been granted Sports
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College and ICT status...so a lot of money will benpad into both areas so it would
have been interesting for me to be a part of thwkvit had been up and running.
My experience would have been very different Idyadi

Summary

Cath’s experience of attempting to transfer henledge of digital technologies to
the teaching situation is illustrated in a logicdab Figure 21.

* ¢ o 'S
Beliefs: 8 | =
. Digital technologies are § n
constantly developing and o ®
it is hard to keep up. = 8
+  All students can succeed in 5| a
some way at school. = n
0 o
>
0 o
\ e =
>
o
Teacher aspiration: to =3 Reality- teaching
integrate digital Enablers: - occasionally using
technologies such as making | . Access to computer room after interactive whiteboard,
movies, PowerPoint, seniors left video analysis,
learning mastery games, +  Access to cameras, data PowerPoint when access
Web 2.0 tools like wikis and projector in first school is sufficient.
podcasts, games, «  Owning own laptop
interactive whiteboards and
videoconferencing. \
: / Barriers Learning: using digital
Experiences . . technologies in mathematics
. Study of Physical Education at and physical education to
University develop conceptual
. Use of Digital technologies in understanding.
physical education or® € @ ¢ ¢

Figure 21: Case study C logic model

Cath started her first year teaching in a rurabsthwhich offered support but lacked
colleagues with pedagogical content knowledge indpecialist field of physical
education. She initially lacked confidence in usigital technologies with the
students as she felt that they knew so much mawe she did; however, she did use
digital technologies as she believed they woulg libBe students to learn, and to
understand the concepts she was teaching. Shearated student suggestions into
her teaching which reflected her belief in powearsig. Cath then went to England
where she was teaching mathematics in a large wsblanol with little support or
access to digital technologies which limited theysvahe was able to integrate digital

technologies into student learning activities.

At the end of her first year of teaching Cath apeedo be more confident and less

concerned about the students knowing more aboitaldigchnologies than her. She
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was determined to integrate digital technologiesén teaching practice in the

future despite the lack of support she had received

Assertion from case study C

C1.

C2:

C3:

Beginning teachers familiar with digital teckogy use in their everyday life
may not feel confident in their abilities to usegithl technologies in a teaching

situation.

It is unlikely to be a simple cause-effect linkiyeen abilities to use digital

technologies and the integration into the teactpractice. There are many
decisions a teacher has to make about how theygergjadents into learning
or creating knowledge. When beginning teaching ime& school or for the

first time there is an enculturation period wheteacher is getting to know
how a school operates and getting to know the stsd@nd the students are
getting to know the teacher). To many beginningheas this is a time when
they need to appear in control, to be the expemgcé it can be a legitimate
concern that the students may know more than theh& when it comes to
digital technologies. This, along with access, gedgcal content knowledge
and support could all impact on the decision whettheise digital technologies

or not.

Lack of access and support limits the abifity a teacher to use digital
technologies, but has little effect on their beiretheir value for learning.

After a year of teaching and facing difficultiesaccessing support and digital
technologies Cath was still enthusiastic aboutviilee of digital technologies

in the learning process:

I would like to use it more in different situatiordthough not as a constant as |
think that it might take away the effectivenesdt dff | used it too often. But in
the above examples | would definitely like to ude different ways. Right now

| am just starting to apply for jobs in physicaliedtion so | hope that | do get
the opportunity/access/support to use digital telcigies.

The beginning teacher becomes more confidentintegrating digital
technologies into their teaching practice duringrtfirst year of teaching. This
is likely to be due to a number of reasons inclgdimcreased confidence in

their role as a teacher and greater pedagogicé&ticoknowledge.
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Case study D

My teaching philosophy hasn’t change
It is sometimes hard to stay true to it,
don’t mind going the extra mile. | a

passionate — | don't want any of m
students to fail. Even though some g
brats and deserve to fail | can't just wa
away. (Dayna)

The teacher

Dayna began teaching when she was 25, having ctedpée bachelor's degree in
design and a Graduate Diploma in Teaching. Daym@edaexperience in the use of
digital technologies through her formal studiesr h@erest in art and through
communicating with friends. She gained an undedstgn of how digital
technologies can be used in art and design thretughes at design school where she
experienced machinery for three dimensional maatglla range of computer aided
drawing (CAD) programmes and presentations usingef@oint with embedded
animations. She specialised in the teaching ofad technology in the Graduate
Diploma of Teaching.

Dayna has an expectation that all students willetigy their knowledge in her

classes. She is passionate about teaching an8hatwas confident in her use of
digital technologies within teaching as long as sheerstood the technology she
was using but also believed she could learn. Tlhais awvident in examples she gave

of developing her skill with Studio Edit and thaleer management system:

Based on what | know | am very confident. But lessfident if | don't know it,
but knowing that if | need to know it and the resesg were there then | have the
know how to figure out how to do it and that | httve support of the school to go
and learn how to do it. Support can be a very itapbaspect of confidence.

Dayna was supporting students beyond the timetathesd time:

All the resources | make for the students, | gneat a physical copy and | have it
up on the network for them to access. | also stanteend them home by email to
parents which | don't like as it puts a lot morenarship on me to be like
teaching the parents and then the parents teadtidhérom home, for some of
the slower kids it has been really good but Dagid ime not to as it becomes an
expectation so | don't mind doing it at this pdint | don’t know if | want to keep
doing it as they get higher up in the levels.
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The context

Dayna was teaching in a decile 10 urban co-edutdtisecondary school with
approximately 1200 students and 90 teachers. Foffitht 6 months Dayna was
employed on a fixed term contract teaching year$09and 11 art, year 12 design
and a year 12 photography class (which was onetalrterl period a week and
individual help as needed through the week). Hettreat was then renewed for a
year, and she taught both art and fashion desigmns meant that during the second
half of her first year teaching she was teachingsstwo departments and in two

classrooms. Dayna found it beneficial to be teagmrnwo departments:

Teaching in a different subject, where there ifedéht resourcing and different
priorities has been really good. It is uber orgethisThe HOD is very well

organised, he is totally pro technology and he geitsgs done. It is well

resourced. It is good to be under two umbrellas.

The school had a formal system for supporting PRfAEh included three first year
teachers and two second year teachers. A coordimegbwith the PRTs twice a term
and a designated PRT support teacher was allo@ateldour a week to supports
PRTs. This could involve observing lessons andngivadvice and was negotiated
between the PRT and the teacher. Dayna did nosatibe PRT support teacher.

The school has four computer suites, the art roamfive computers attached and
there is in area in art that is set up with a gatgector and screen that is used to
show movies and presentations. There was no dajacpor in the fashion design
room; however, the adjacent classroom had one Wes shared across the
department. The school has click view and the letdepartment had a digital
camera and a digital silk screen printer which wasew $3000 machine. Digital
colour photocopiers are available for the studants teachers to use. Dayna did not
have a laptop for the first six months she washieac She received a school laptop

after six months.

Digital technology use

Dayna integrated technologies into her teachingtiwe for administration purposes,
teaching, learning and communicating. Using digiéaghnologies for administrative
purposes was in a developmental stage at the schieelschool was in the process
of introducing a new student management system axploring a learner

management system. Dayna was an ‘early adopté&othf systems. At one interview
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she had just began to use the new student manageystem (SMS) and was

finding it useful in providing support to studesatsd their families.

It was really cool as when | went to call parea® hight | found | could type in
the student, bring up all their information — &eéir report comments so that |
could see if there was consistency across theasigiad over time before | spoke
to parents.

At the time of the final interview the school was the process of introducing a
learning management system (LMS). Folders had betnp for art and Dayna had
uploaded resources for fashion design. She recedrtisat using a LMS should be

different to using paper-based resources and wieiprocess of exploring how.

Dayna used digital technology to archive studentkwor moderation and exemplar
purposes in both art and fashion design followirgpattmental systems and
processes. This reduced the physical space needesgtdrage, allowed fashion
students to wear their creations rather than sk, and saved visual arts students
money in processing and printing. A digital camsits on the teacher’s desk in
fashion design so that students can record thegrpss at any stage of the process.

Dayna expected students to use the internet fearels and integrated research into
art and fashion design learning programmes. Twongkes of using the internet for

research follow:

* A task given to her year 12 art class included gidime internet to find
examples of designers who developed poster dedigngnarketing or
branding. The students identified five images tlemuld explore, then
narrowed this to three before closely analysingdissigns. Dayna then asked
the students about the designers responsible, whedant going back to the
original task and finding another piece of work that designer. This

information was linked to their own poster designs.

* Year 9 textile students were booked into the coempraom for a week to
carry out research. This was the first time theyewesearching online in this
class so Dayna gave them clear guidance and dipszvssion. Dayna made
up an A5 handout which included specific questithhat they had to answer,
and websites that were possible starting pointerbejoogling the answers.
They had to find so many images for each of theiestjons so Google

images were used quite a bit. It was set up fromoekshop. As students
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found different things, they would share their fmgk with the class by
putting useful websites on the board. The studkatsto research Matisse
using pre-identified websites. They found environtak reasons for why
they should make a sustainable product and ressaitie use of appliqué.
They later applied the concepts they had learrtheg made a Matisse style
bag.

Digital technologies were integrated into Daynaadhing programme within the
separate disciplines of art and fashion designtd3hop was the programme most
commonly used in Dayna’s art classes. Students Beetbshop to develop digital
images for their portfolios and to manipulate paihtand drawn images. For
example, the year 12 art design students were ggkimotos of manually rendered
images, uploading the images into Photoshop, digitaanipulating them such as
adding typography, changing colour, shape and#er i combining images, printing
them off then further manually manipulating thememtually producing a business
card. The year 9 art students drew a self portvaith they overlaid with a self

selected image of a superhero.

Specific to art, she used images from the intetmatevelop resources in Word for
herself and for her students such as building fjbabout different artists. Dayna
has her resources in digital format and makes thea#able to her students; she also
prints off physical copies for her students to asceShe used digital images of
student art works as exemplars for the studense¢owhat they have done so far in

the year and for inspiration with future students.

In fashion design Dayna used a newly purchased (amch admired) digital silk

screen printer for fabric printing in years 11,dr&d 13. This involved developing a
design and using the silk screen printer to ptionio fabric. A second unique use of
technologies in fashion design was to access sepatigrns. These were initially
found by students on pattern websites which then fhurchase locally. Sometimes
students order these online, but this can caustay th starting as delivery time can

be unpredictable.

Dayna used PowerPoint, showing images to her stedierough a data show across
teaching subjects and levels. She recorded stuaigmevement and tracked her

budget using Excel.
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Digital technologies played a part in the classr@mosphere. Dayna found that
the students were bringing ipods to class and eaehwas listening to their own
music. Dayna felt that listening to music whileatreg art work was good practice,
but it was antisocial with each student listeniagheir own music, so she set up a

system where the students take turns in sharingrthesic with the class.

We now have 20 minute slots when we have to listéhpeople’s music through
a lesson. Now they just do it themselves, | doaitehto orchestrate that part. |
would rather the junior classes were noisy andnglk

Dayna used cell phone technologies to communicateher students. She sent text
messages to her senior students if they were anéyeeded to bring something to
the next lesson. She had tried emailing studentSdaund that they did not check
their emails. She used her personal phone fornedsages; she was on a payment
plan with unlimited texts so there were no persaudts. She did not encounter
students behaving inappropriately and expressefidemte in her ability to deal

with any problems should they arise.

Learning

The digital age learning matrix was applied to lerning activities that Dayna had
described and collated in Table 11. Dayna usedadiitggchnologies to help students
make connections in their thinking, which helpeddshts to think about key
concepts. In her teaching programme she had swdesditing knowledge (applying
concepts to create a new reality); this involvethgidigital technologies in the

business card learning activity.

Dayna used technology to help her in her teachntylearning. Where she meets a
new technology she is confident enough to exploosv hit works and also

acknowledges that tutorials or support can be helpf

We have also had a student management systemuogttda programme that
runs all the reports on the students’ data). Becéugias new and | thought
everyone knew how to use it so | went and figuredii myself. We had our first
tutorial on it yesterday morning and | found thaha of the other staff had been
taught how to use it... | had kind of figured out himAind out the information by
myself but | was going through a long channel ssigrday was really good for
those kinds of things.
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139

Level of learning :

Doing

Thinking about
connections

Thinking about
concepts

Critiquing and
evaluating

Creating knowledge

Explanation of level of
learning:

Digital technology
use:

Learning activity:

Isolated information. Focus
on completing a measurable|
task.

Connecting thinking.
Simple connections made
within a context. Compare
and share.

Develop conceptual
understanding of ‘big ideas’

Evaluating and critiquing
to explore the limitations
and potential of
information, sources or
process.

Creativity-Applying ideas,
processes and/or
experiences to develop a
new reality.

[

=

Accessing:
. Pictures Information from more than one Information and sources are New conceptual understanding
Accessing Graphs source is connected or comparg Information explicitly develops o developed. Building on or
. . . . : ; : critiqued and evaluated. L . .
information Movies/video in analysis. conceptual understanding. linking accessed information.
Data
Information
Present information using:
Sound Presented information has clear| Presentation (or explanation of | The presentation, methods and
Presentin Pictures connections across formats or | presentation) has explicit results are critiqued and Critiqgued and developed ideas
Ing Words ideas. conceptual underpinning. evaluated. new knowledge is presented.
Video
; Information is processed or EATIESEIO TR BIEATEE Process and product are critiqug
Processing ) p ; . | or within processed Processed data or information p Y9 |deas and new knowledge are
. . data/images are manipulated in| . . . and evaluated.
information isolation information/data or images and | has clear conceptual developed.
) relevant concepts. underpinning.
Students found images and . . .
; : . A range of websites are accessed In narrowing choice down to ) .
; information about poster design and as a class the findings are | Concepts developed in the art | three, evaluations were made Final product — the business
Developing and relevant artists. The g P Y ’ ~ | cards represent a new

business cards

manipulated digital images of
their drawn and painted art

pieces in Photoshop.

discussed. Findings from the
internet are applied to
developing art work.

works include; effective design
and artistic techniques.

Self, peer and teacher evaluatio
during the process of developin
the business cards.

=]

y

interpretation based on
researched artists.
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Level of learning :

Doing

Thinking about
connections

Thinking about
concepts

Critiquing and
evaluating

Creating knowledge

Explanation of level of
learning:

Digital technology
use:

Learning activity:

Isolated information. Focus
on completing a measurable
task.

Connecting thinking.
Simple connections made
within a context. Compare
and share.

Develop conceptual
understanding of ‘big ideas’

Evaluating and critiquing
to explore the limitations
and potential of
information, sources or
process.

Creativity-Applying ideas,
processes and/or
experiences to develop a
new reality.

Accessing
information

Accessing:
Pictures
Graphs
Movies/video
Data
Information

Information from more than one
source is connected or compare
in analysis.

Information explicitly develops
conceptual understanding.

Information and sources are
critiqued and evaluated.

New conceptual understanding
developed. Building on or
linking accessed information.

[

Poster design

Students found five examples o
designers who developed poste
designs for marketing or
branding.

This information was linked to
their own poster designs.

Concepts developed included
visual imagery in marketing and
branding.

In narrowing choice down to
three, evaluations were made.

Accessing
information

Accessing:
Pictures
Graphs
Movies/video
Data
Information

Information from more than one
source is connected or compare
in analysis.

Information explicitly develops
conceptual understanding.

Information and sources are
critiqued and evaluated.

New conceptual understanding
developed. Building on or
linking accessed information.

[

Matisse bags

Students found online images o
Matisse artwork and how to do

appliqué.

Students shared useful sources
with each other

Concepts developed included
sustainability.

Accessing
information

Accessing:
Pictures
Graphs
Movies/video
Data
Information

Information from more than one
source is connected or compareg
in analysis.

Information explicitly develops
dconceptual understanding.

Information and sources are
critiqued and evaluated.

New conceptual understanding
developed. Building on or
linking accessed information.

[

Online
Patterns

Students found patterns online
that they could purchase locally
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Dayna found that she needed to teach students t(vawet various programmes and

functions:

The year 9s didn't know how to save stuff to somenetthey can access it in the
future. They were saving to my documents which ey could only access it

from the exact same computer next time, so | haddoh them to save it onto
their own folder in the student drive. When thegmgd it in the textiles they were
like wow!

She was developing her own knowledge of programthats may be useful in
teaching art, such as edit studio:

I am working on to further my own skills. | can euabvies together and overlay
in flash and stuff. | just kind of understand tfiate get the resources then | can
teach it.

Dayna used student administration programmes. Heofiitst six months she worked
out how to use these without being given a lapshig; saved the files she needed to
the intranet and borrowed a laptop, used the amroomputer (though it did not

have Photoshop or the design programmes loaded$tudent computer.

Dayna has aimed to have students creating knowléageigh the use of digital
technologies. This was evident in a number of ttivities that her students engaged
in including the making of Matisse bags, developmginess cards, and superhero

portraits. The potential learning in Dayna’s clestgs highly on the learning matrix.

Barriers and enablers

Dayna was able to use digital technologies in aetiarof ways due to the
accessibility, her knowledge of how to use digitadhnologies, how to apply digital
technology to enhance learning in fashion desighaahand the support she received
in school and through friends. She faced barridnenwtrying to access the use of
digital technologies and sometimes frustration @it lreing able to implement what

she perceived as logical sound practice usingalitgthnologies.

Dayna had a clear understanding of how currenttaligechnologies could and
should be used in art and design. She had expedensing a range of digital
technologies at design school during her recentexgrdduate degree. Her
experience of using digital technologies at desighool had influenced her ideas

about using digital technologies for teaching arichtashe expects from her student,
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as she is aware of the types of things they wilekeected to do in a tertiary design

setting. This knowledge was an enabling factdranuse of digital technologies.

Dayna was confident in her abilities to learn tce us new unfamiliar digital

technology. On at least three occasions duringfirsryear of teaching she taught
herself a new application that she perceived atuluge a teaching and learning
situation. She also learnt about software appbeatithrough friends and through
formal and informal learning at the school.

Access to hardware and software enabled her to digiéal technologies for
administration and teaching purposes. Howevergthare limitations. For the first
six months Dayna was not allocated a laptop whieldenaccessing administration
programmes and using a data show for PowerPoirseptations difficult, though

with perseverance Dayna found a way to gain access:

Researcher: Do you have a laptop?

Dayna: No. it is the bane of my existence. | ueeHOD's that is set up in here,
or | use the computer in the art room there, bdoésn’'t have Photoshop or the
design programmes, but it has the basics. Or elsefighting with the students to
get on the computers, depending what day of th& e | can save my work to
my file on the intranet, it is all linked up.

Teaching in two departments during the second dfathe year meant that Dayna
had two different classrooms she used. One classitwad the internet connection
and cabling all set up on the teacher’s desk, whiele it easy to set up her laptop
in class. The other classroom had three power pairthe room which did not work,
making it impossible to use her laptop as it did Inave a battery. However, there
was access to a data projector close to this cassr

There is one in the room by the art room. If | iM@npresent anything it goes up
in here, it is a matter of moving them from thesstaom. They get excited and
ask where the popcorn is as it is like a moviettbea

Dayna found that she needed to consider each €lassgue combination of

individual students and the resulting learning emvwinent when deciding how and
whether to use digital technologies. Some cladsesasuld set up with their learning
activities then leave the class, returning latefinnd the students still focussed on
learning. Other classes she would return to finghmen. She found it depended on
the individuals in the class and the combinatiohstadents. This was a limiting or

enabling factor in how she used digital technolsgt@ome art classes could have
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learning activities which included individuals orogps using the pod of five

computers near to the art room with minimal sumovi. Other classes could only
use computers if all the students were taken tactimeputer suite or the task was set
as a homework task with the assumption that atlesits could and would access the
internet beyond class time (which was found by Ralynbe a realistic expectation at
this school). Dayna would have liked at least thtemputers in the classroom to

allow supervised internet access within such asclas

To have all students carry out research simultasigaequires the use of one of the
school’s four computer suites. These are in demesgliring a booking weeks in
advance. Dayna sacrificed the flexibility of begmg research when the students
were ready to ensure she did have access at apmatety the right time.

There were obstacles that Dayna was not able tccowve. One such obstacle was

the rules of assessments for qualifications.

NZQA doesn't accept (digital submissions) for tHeal submission yet. Some
kids do animations that must be turned into 2D msagnto a board. It takes them
ages then they have to flatten them for their fsalessment. It is crazy.

The factors that Dayna identified as impeding ocoemaging the use of digital
technologies included access, her experiencessuppgort she had and the learning
environment. An important enabling factor appedocelde her beliefs about teaching,

learning and confidence in the use of digital texdbgies.

Support network

At the start of her teaching career Dayna saw hends as an important source of
support and inspiration — both those whom she met cegular basis and those with

whom she was in contact through digital technolgigie

I have lots of friends who are travelling all otee world and looking at amazing
stuff at the moment. They are on things like BehAod | have just joined
Facebook which | am still learning how to use yoow so that | can see what
my friends are doing. | got sent a whole lot otymies of artwork, photographs of
amazing architecture from Greece. | have some gpmifrom all over the world
as far as resources are concerned, just ideas.

Friends as a source of direct support diminishesr tive year as they moved away,

keeping in touch via digital technologies:
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| keep in contact but it is not the same as hasirayp of coffee, having your
drawing books out and sharing ‘what'’s this?

Dayna appeared to be well supported within the @cBbe was teaching in. This
support was through formal support structures geby the school and through

informal networks as illustrated in Figure 22.

The formal support networks included PRT suppage(context), which includes
meetings twice a term and the hierarchical departrsieucture meant that the heads
of the art and the fashion design department hagiffasial support role. However,
this support operated in different ways. Dayna &dadheduled meeting time with the

HOD technology:

| officially meet with Diana every Tuesday afterndor an hour to touch base. |
wanted it to be formal as it is a new subject kizamh teaching so | wanted to make
sure that | check what | have coming up the nextkwand what | did the last

week to stay on top of it and any concerns.

This is in contrast to the support structure in attere the HOD is considered her

main mentor and support:

| don't officially meet with HOD art, but we havarich together most days and
we talk out issues. It is more fluid. We will oftbe like, well, what do you think
of this student’s work and have you seen this wmlclygy. Sometimes we have a
‘no work today let's just eat cookies and drinkfeef. We work right through
lunchtime. (Dayna)

The use of digital technology is not the key foofighis support, but it is encouraged

through the support networks.

She had experienced support from the school's sananagement team when a
parent wrote to question her subject knowledgeashibn design. This was dealt

with in such a way that her confidence in teachimgsubject was boosted.

The support network includes unofficial supportclsias a professional friendship

with another teacher who graduated a year befoym®a

| have developed a good relationship with Deidr® Wwhs come from the same
background, but working in a different dept, so Bhe come up and observed
some of my lessons and | have watched some of §keshas helped me deal
with some behavioural issues. The resources inoloen are different to what are
in my room so we kind of poach stuff.

She also experiences support from other teachéingwthe departments she teaches.
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ICTPD
coordinator

PRT support

PRT co-
ordinator

School management

Technology
teachers in school

Informal daily chat with lunch Email and meetings once a

HOD Art
term

Support with teaching ideas,
classroom management, content,

Support with teaching
ideas, assessment,
administration and

exhibitions.
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Association

HOD technology

Art teacher
professional
development days
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Figure xx

Support network

Case Study D

Figure 22: Support network, case study D

Dayna was in the digital technologies developmeaug that was exploring how it
could be used in the future. It was run by the qersesponsible for staff ICT

professional development in the school:

Every Tuesday morning we have alternating one Hatorial on digital
technologies followed by reflection on how we haeen putting it into place, we
do readings and different things. My biggest thisg must be different to how
we do it with paper.... The group started with a vehadbmputer room of us, but
out of frustration there is about 10 of us now. Witeis new and you are the
guinea pig people get a bit frustrated.

As part of the group Dayna has been exploring higitadl technologies are or can be

used to teach visual arts.

| have learnt lots of stuff and do lots of reseasnthow digital technologies are
being used in other art rooms. There is this gup wkes a big drawing block
connected to an imac, A3 size and they are likatipgi straight on to the
computer. The guy who has this only has one soliikeé one form of media and
you can use Photoshop separately, but this islikbole different type of media.

Dayna has also accessed support beyond the sdiroogh attending professional
development days for art teachers and the localeathers’ association meetings

which are held twice a term:
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[the local art teachers’] meetings have been argaailgroup of teachers you can
talk to, they meet twice a term and we are in emaitact. The teachers are
putting together an exhibition at the end of tharye..At the meetings we

sometimes have conversations about using digithintdogies. Last month’s

meeting we had suggestions about storage of niaterfew to back up etc.

By attending workshops Dayna is keeping up to deith content pedagogical
knowledge which includes developments in the usdigifal technologies in art and
design:

Last Friday | went to my first art teacher's workph— the had a drawing

workshop. It included drawing techniques. They gase drawing journal set up

with student examples, the approach she takes amndent through new methods

— she used solar printing. | wish our school caidfdrd to try that. We came out

with a workbook with examples to bring back to etudents. We persuaded the
department to buy some new resources.

Dayna has found that to use digital technologiéscafely she sometimes has to ask
various people within the school to provide supportthe form of hardware,

software or support to fix things. She has had chresults.

It is all about how you put things forward — likata projectors now we have one
and it is going to be permanently attached. | aatiyréucky with my HODs. Art
HOD is not very technologically advanced. | am érag her how to do stuff on a
daily basis. She is open to suggestions espedidliyan suggest how it is going
to make her life easier and the students work béttecan justify those things
she is like umm yes, maybe.

She has been less successful in getting the fypéecesl in her classroom so that the
power points work, or the battery fixed or repladgadher laptop, she has been
waiting for six months for these. She did, howeweigcessfully ask for a laptop in
December when her contract was renewed, pointingtlmat she was going to
Auckland over the school holidays and needed aopapd plan for the following

year.

Dayna identifies herself as innovative and has beéiimg to initiate changes using
digital technologies. She has taken on a defaattdeship role in the implementation
of digital technologies in the art department. Tii®ccurring as she develops ways
to use digital technologies through the supporegito her by her colleagues, her
own prior experiences and through being part ofI@E professional development
group. The developments include department admaich:

| have redesigned all our layouts and everythieyfior our folio boards, how we

put those together and getting students to takelitii@l photographs then we
manipulate them on the computer then we fling tbear to me via email then |
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am laying them all out in Photoshop and thingsom'dmind reinventing the
wheel a little bit and getting the students dotmather than the teacher doing it. |
did all my colleagues’ layouts on the computer el.What was awesome. | have
got all the students in training so that | don¥éngo do it next year.

The leadership role is also through developingsrating digital based resources:

If I have an idea about how | can do it with thestainimum of resources, then |
already have the support. My HOD and associatkesyeah, yeah, try it. Yours
is great, | will do it like you too.” It has beeeally cool, like | did a big board up
of Kelsy Taratoa’s images and stuff that | foundtmanet and printed them off. |
see her trucking into her classroom with my boarden her arm to show her
kids. You know...that's cool.

Summary

Dayna brought beliefs and experiences to her tegchhat she applied as she

attempted to use digital technologies in her teaglpractice. Figure 23 summarises

her experience during her first year of teaching.

Beliefs: a ’r,
All students can learn and Z =
achieve in art and design (o) D
Digital technologies are an o =
. [a]
integral part of the art and o o
design disciplines. A 2
Ability to learn how to use Q
unfamiliar pr%‘mmes B
Tether Enab;ers: . Reality- teaching using
.":lstpll'atlondFO_t l . Alé[c)gg: digitalhtechnologies for
integrate digita research, communication
technologies for *  Knowledge and product development.
research and for e Student behaviour
art processes
Experiences
Using digital Learning:
;er?wgrllgsglvs;itlce) Ezsgi?ng Students building on concepts
; . to create their own
at design school Barriers interpretations thereby
creating knowledge through
l ﬂ the use of digital technologies.
L 4

Figure 23: Case study D logic model

Dayna is using a range of digital technologieshim ¢lasses she teaches, drawing on

her experiences from design school and her cordilen learning unfamiliar

programmes and hardware. She has a strong netwuock \whe draws on for support
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in her teaching and has found ways to overcome ofdbe barriers she has faced as
she has tried to use digital technologies. Heresttglare being taught how to create

knowledge by building on concepts through the ds#igital technologies.

Assertions from case study D:

D1. Beginning teachers can contribute to schoalepartment development when
given a role in implementing the use of digitalhreclogies in the departments
in which they teach. This includes the use of digitechnologies for
administrative purposes such as student managesystieins and student work

storage and for teaching and learning purposes.

D2. Few barriers, strong support, strong pedagbgeontent knowledge and
experience of using digital technologies in a scigiscipline contribute to the
successful use of digital technologies in knowledgation.

D3. Classroom learning environment is an importédtor in the successful
implementation of the use of digital technologies.

Case study E

You have to learn and incorporate digital technel®gn
teaching for today’s society; you have to be uphwiit It
enhances your teaching for sure instead of stangintye
front and teaching or having the students watchingleo.
(Erina, 2008)

The teacher

Erina began teaching at age 23, confident in hdityabo use a range of digital
technologies or learn how to use unfamiliar tecbg®s. She had learnt how to use
programmes such as Word and Excel while at schiitér school she gained a
Bachelor of Physical Education, learning how to asange of digital technologies
within the context of physical education such aartieate monitors, PowerPoint, and
filming. She began teaching after completing the-gear diploma in secondary
teaching. The diploma included a paper that loakeabw teachers might use digital

technologies:

Taking the technologies paper at uni — | never kndaat a blog or a wiki was,
how to create websites. | never knew all that shat the kids are into now. | was
stuck on using Word and Excel and Clipart. | hatvaséd these in teaching yet, it
has given me the understanding of what they am¢phbout, it is there if | want
to use it.
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In Erina’s first year of teaching she held two éifint positions, each of them on
short-term contracts. The first teaching positiasvor one term (10 weeks) to fill in
for a geography teacher who took sabbatical le@te. second position was for a
year, teaching physical education in a school weaeehad previously had teaching
experience. The job was not advertised; she hadqthto see if there were any
vacancies and the teacher who was her former assdelacher organised a job for
her.

Erina believed that:

You have to learn and incorporate digital techrielogn teaching for today’s
society, you have to be up with it. It enhancesryeaching for sure instead of
standing up the front and teaching or having théesits watching a video.

Where Erina was confident in the curriculum, shekta student-centred approach to
teaching:

| like to see what they know. If they know stufflike them sharing what they
know. That is pretty much how all of my classesrafge— based around what
they know already then adding to it. These kidgjaite bright — they know what
they are going on about. | obviously do a lot of omyn talking.

Where she was less confident she took a more teaeh&red approach:

History is a bit different as | have never taugltiefore and never studied it. | like
to kind of teach myself then teach them.

The contexts

The two schools Erina taught in provide contrastiogtexts. The first school was based
in a town an hour away from the nearest city. Téi@sl was a co-educational school
with about 50 teachers and 600 students. The stiadlod socio-economic decile rating
of 4. She was employed to teach geography andl staiies while the regular class
teacher took a sabbatical. The classroom she Veast@d was the biggest in the school
and had a computer, data projector, DVD, video, arthk to the library with 10
computers. The school also had three computerrotass, one available for booking
and two timetabled for specialist classes. Thers VWaited formal PRT support
organised in the school — there were two PRT mg®im 6 months, one of which was
combined with another school. There were three HRTise school and the other two
were completing their second year of teaching. FIE® of social sciences observed

one of her lessons. She was the only geographlyaearcthe school.
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The second school Erina taught in was twice the, sizity-based girls’ school with
about 85 teachers and 1200 students. The scho@ Badio-economic decile rating
of 10. In this school she was teaching physicakation and health, and a year 10
history option. While physical education and healre Erina’s areas of expertise,
history was a new subject for her. There was a teaphysical education teachers
who shared an office. The teaching units were pezpand available for Erina to use
and adapt. PRT professional support and developappdared to be well organised.
There were three first year PRTs in the schoolhBeeek they would meet with the

PRT coordinator and focus on different topics:

We have parent teacher interviews this week, soviesk it was on parent teacher
interviews. We had a session with the guidance silan, and one with the
NCEA liaison teacher, one with the specialist clzm® teacher — they just vary
each week. It is pretty good, well organised. Vdeehthese folders and the
coordinator makes sure we are getting observed.

The school had four computer labs containing 30,128and 17 computers, an art
pod with 11 computers and another pod of 5 compuweailable for booking. There
was technical help from the computer people; ons avéeacher and the other one
was part time. The teacher was available to hegmgtime. A group of students with
programme expertise were available to teach ang teelchers and students during
one lunchtime a week. The department had digitaletas and every classroom had
a data projector. The teacher was given a laptagnvghe started teaching there at no
cost to her. There were interactive whiteboardsh@ school and the physical

education department had video cameras that Eoula eccess.

Digital technology use

At the first school Erina used the technology tivas available in the class to show
students videos, DVDs and PowerPoints. She hadstti@ents carry out research
projects using information from the internet. Helay 13 Geography class used the
computers to complete a major research projectoarisim development over four
weeks, including gathering digital photographs. Whhe data collection involved

digital technologies, the final presentation waggrdased.

The use of digital technologies at this school wasbled by the easy access to the
technology in her classroom and the computers m library adjoining the
classroom. Without this easy access it is unlikegt Erina would have used digital

technologies on a daily basis as she did.
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At the second school the units of work for physiedlucation and health were
prepared and available for Erina to use. She ugpthldechnologies as suggested in
these prepared units, adapting them to suit her siwehents’ unique learning needs.
She said that in the future she was likely to adlaein further. The year 10 health
class researched a sports injury. They spent tasofes researching an injury that
occurs in a sport of their choice, using interrmirses to find the cause, treatment
and prevention, and presenting the informatioméodass in a PowerPoint.

Students send in assignments via email into ag@assEnt box:

I have just done PowerPoint presentations with hygisal education class — they
presented them in class and also sent them tothes than printing them off and
handing them in.

Presentation software appeared to form the bagierdesson planning:

| use Word all the time in my teaching. All my lessplans are done in Word. |
use PowerPoint in history heaps. | don't write lom whiteboard, all my notes are
in PowerPoint... My history room has a projectorsall up so it is easy for me to
bang it on and the kids either write notes orifiilthe gaps, depending on how
many notes it is.

The year 10 history class carried out a researdtoarthe Romans. Students worked
in small groups examining topics like educatiorng fiolosseum and religion. It
involved the students going on the internet to ssaeformation, writing short study

notes in a Word document and emailing this to #s¢ of the class.

Erina integrated a range of technologies into h&iohy class including PowerPoint,
DVDs, internet research and web quests, thoughnbtt all digital technology: “We
also have an old slide projector; we tell the kids part of history.”

Erina made use of the girls’ attachment to thell geones by getting them to use
them for organisational tasks like reminders fomeaork, to go to the computer
room the following lesson or sending a messageh¢osports teams she coaches

about where and when to meet.

Erina believed that the use of digital technologiigned with her aim to have

students actively engaged in learning:

| would rather they do web quests. The advantagevegb quest is that it is more
student based learning, they have to find it théraserather than just sitting
there. They don't have 100% concentration when rgca video, especially an
old history documentary.
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The digital age learning matrix was applied to lgerning activities that Erina had
described and was collated in Table 12. Erina uligdal technologies to help

students make connections in their thinking abeytdoncepts.

Barriers and enablers

At the first school Erina taught in she used digiéehnologies largely because she
could — they were accessible and she had the reggesslls and experience. The
hardware and software were set up and availalheirclassroom or nearby and she
had been using a range of software since studyamgpating at high school. Her
familiarity with presentation software (like Wordidh PowerPoint) made it easy for

her to use it to organise her teaching and guiaesits through lessons.

The second school she taught in was quite a difteneperience. Erina was teaching
physical education, health and history. The clasdestaught outside of the gym
were located in different rooms around the schobictv meant that time was a
constraint — getting to the right classroom thettirgg up a digital application could
be a daunting task, especially as the school agbE or 45 minute periods, though
all classes did have data shows so it was posdibke students at the second school
were familiar with a range of programmes which meaat Erina did not have to
incorporate basic technical skills in her teachpriggramme, allowing for greater

focus on the learning of her subject.

The way that the department organised their tegghiogrammes was to have all the
units of work prepared and available for the teeh€his meant that lessons using
digital technologies were not developed by Erimal any physical education teacher
in the school would be carrying out a similar agyiv This contrasted with the
history department where Erina was encouraged velde her own way to teach

topics.



Table 12: Digital age learning matrix applied teeatudy E

Level of learning :

Doing

Thinking about
connections

Thinking about
concepts

Critiquing and
evaluating.

Creating
knowledge.

Explanation of level
of learning:

Digital technology
use:

Learning activity:

Isolated information.
Focus on completing
a measurable task.

Connecting thinking.
Simple connections
made within a
context. Compare
and share.

Develop conceptual
understanding of ‘big
ideas’

Evaluating and
critiquing to explore
the limitations and
potential of
information, sources
Or process.

Creativity — Applying
ideas, processes
and/or experiences to
develop a new reality.

Accessing
information

Accessing:
Pictures
Graphs
Movies/video
Data
Information

Information from more
than one source is
connected or compared i
analysis.

Information explicitly
develops conceptual
understanding.

Information and sources
are critigued and
evaluated.

New conceptual
understanding is
developed. Building on o
linking accessed
information.

Urban planning
decision making

Range of information is
accessed.

The information is
connected for the final

Concepts from urban
planning decision making

presentation. are explored.
Accessing: 8 New conceptual
) Pictures mgﬂﬁg%%gﬁg ir:ore Information exolicitl Information and sources | understanding is

Accessing Graphs . picitly are critiqued and developed. Building on o
. . 3 . connected or compared ij develops conceptual L
information Movies/video e — understandin evaluated. linking accessed

Data YSIS. 9- information.

Information

Present information .

oo " " Presentation (or -

using: Presented information hal e & The presentation, Critiqued and develobed

Presentin e C eI ESCEE rgsentation) has explicit methods and results are ideac; or new knowleg e
9 Pictures formats or ideas. P >Xp. critiqued and evaluated. | . 9
conceptual underpinning, is presented.
Words
Video

Sports injury
research web
quest

Accessing information
about sports injury

Across the class the
findings are compared.

The concept of injury
prevention was explored.

Processing
information

Information is processed
or data/images are
manipulated in isolation.

Connections are made
between or within
processed
information/data or
images and relevant
concepts.

Processed data or
information has clear
conceptual underpinning,

Process and product are
critiqued and evaluated.

Ideas and new knowledgk
are developed.

Body image and
the media.

Student responses
indicate this is where
most were operating.

Few students were
making connections; this
was the aim of this lessol

This was likely to be
incorporated into future
lessons; time was a

. barrier to this occurring

in the observed lesson.
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Specific example — body image
Erina was teaching her year 10 health class abmiy bmage. This class met once a

week and had missed a number of classes due walsland teacher only days so

timetabling was a constraint.

The unit was prepared by the physical educatiomdey@nt and Erina had adapted it
to take account of the unique needs of her class.class consisted of 30 students in
three notable groups that Erina labelled —‘high iaatrs, academic physical

education haters, and the non academics’. Sh&déeaa trying to get the students to
mix more, to get to know girls who were not partludir group as she believed this
would create a better learning environment in piajsieducation. The learning

activities were carefully examined before beginniegconsider the needs of a

student in the class who was battling anorexia.

In previous lessons the students had considerent tven body image, the
importance of self esteem and how body images epeesented in media. The
teacher had taken each student’s photo using tadagimera and had sent the photo
to the student’s school email address. She fouattkis did not work for a number

of students.

The students were paired with one of each pairngaveceived a photo. Erina
carefully selected the pairs to help broaden thest$ knowledge of each other. The
pairs quickly got onto the task, though the pamirigr this brief lesson did not
always enhance the learning experience: “Anotlaeridr was that the class didn’t

know each other that well so some pairs didn't gegas well as they could have.”

The lesson that was observed involved the studesitgy Photoshop to adjust their
images as they would like them to be changed ¥ there to appear on the cover of
a magazine. This could include changing hair cglaemoving any blemishes,

altering body shape etc. The learning intentionhef lesson was that: “the students
learn how their self esteem can be enhanced thrthelperception of themselves

through images.”

To prepare for this lesson Erina had to book a edergoom, organise the images to
be sent to students and learn how to use Photosbgelf. Gaining access to a
computer room could be problematic. She neededtk bthe computer room five

weeks in advance. Erina had felt that this actimtyy have been better the following
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lesson as some aspects in previous lessons had tashed, but the room was
booked and not available later so the lesson aardhileg had to be adapted to fit the
booking constraints. To personally learn how to Beetoshop, Erina looked at the
programme in the morning of the lesson in the piafseducation teachers’ work
area and her colleagues helped to familiarise hir thhe programme. The students
were familiar with Photoshop having been introdutedt in the year 9 ICT skills

programme.

The time available for this learning activity wadsogened that day to 45 minutes,
instead of the usual 50 minutes due to timetablifige lesson began with routines
and briefing in a classroom, then the class mowéal & computer room. They had
about 30 minutes on the computers working on tbivity; they could have easily

spent twice as long.

Erina overcame a number of barriers in using diggehnologies this lesson — these
are summarised in Table 13.

The learning

The researcher spoke to students who had brougigrmission slips from home to
participate in the research and who themselvesddgretake part. The way that the
students approached the learning varied, most asedor more of the following
methods.

Table 13: Barriers and solutions during one teagkixample
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One approach was trial and error. A student udhigymethod talked through what
she was doing as she was adjusting her image.l8kecton the redeye symbol and
got rid of the red eyes:

Researcher: Have you done this before?
Student: No, | just saw the picture of the eye.

The student then clicked through other optiongHereye.
Student: Umm, green, | would like green eyes.

A variation on trial and error was: trial, erroethask a neighbour. An example of
this was observed when a student was using thefliqunction to change her hair to
a bouffant style, then tries to add streaks in®Hhhir, unable to find out how to do
this she asks the next group: “How do you do thethang?” they show her and she

tries it out successfully.
Another approach involved reading instructions \Whiere handed out:

Student: “What is liquefy?”

Reads out instructions to find liquefy.
Student: “Can | make my hair straighter?”
Uses liquefy and straightens hair.

Student: “That one works”

The activity itself was designed so that studestdudigital technologies to develop
their understanding of the concept of media maaijpuh of images. The majority of
students should have been able to connect thinkmagging connections between the
photos they were processing and the concept of anedinipulation of images.
During the lesson the students were asked what\tesg learning, a question that
most found difficult to answer, with some studer@sponding in terms of the skills
in Photoshop they had learnt inferring the learnwag isolated in that the students
were finding it difficult to link what they were dgg to the concepts. One student did

manage to articulate in terms of conceptual undedshg:

| have learnt how to use the spot thing, and hoapleeuse Photoshop to
manipulate images and that it is bad to aspireetbke someone in a magazine
because they have been Photoshopped, so it issiblgo® look like that unless

you do the same.
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The learning activity was focussed on the studeftesing an image — this was a
“doing” type activity with the purpose of develoginnderstanding about concepts in
consequent lessons (refer Table 12).

When reflecting on the lesson, Erina thought tissde could have been better. She
noted that:

The learning in the lesson had the potential {adestts to create new knowledge,
most were making links to concepts, some weren'tl think they enjoyed it,
they were all on task and doing it so that shovsetl they were interested which
is good. There were some interesting picturescénaie out of it. | anticipated that
they would develop pictures that looked like thée&al body image. There were
some that came out totally crazy, but it was istizng to see how they wanted to
see their body, some did take the Mickey and aidgjgHike big ears but a lot of
them were doing what they wanted, like straight had no spots, changing eye
colours, getting rid of frizz in their hair. Thatthe whole self image thing we are
doing. They probably didn't learn what | intendeérh to learn. But | think that
they did learn that the media changes imageshbgtghow, the media portrays
people as ideal images, but everyone is not perfect

The learning intention may have been realised dHeviing lesson as they reviewed
the lesson and looked at the concepts. Erinalfattthe greatest barrier to achieving

the links to concepts during the lesson was time:

I hate the time here, we only have 50 min lessodsoa a Tuesday they are only
45 mins and moving into a computer lab is a paid amving between
classrooms doesn't help. | only see them once & waed these kids don't
remember what they were doing yesterday let alumeveek before.

This learning activity had the potential for studeto critique and evaluate. In the
observed lesson the students appeared to foche ¢ask at hand with few being able to
talk about what they were learning beyond the Rinaip applications being used. This
may have been different with more time or if thedshts were asked after the following
lesson. The constraints caused by teaching the ata® a week, having to book a room
so far in advance and having 45 minutes to compegeything made it difficult for
Erina to give the students time to really think @tdimks across lessons and the concepts
underpinning the activity. The success of thisvéagtivas because the students were
familiar with the programme being used, the teagles confident in her ability to use
Photoshop (due to her familiarity with a range migpammes and a quick lesson that
morning), the activity being part of a unit thatlhaeen taught many times and the lack
of any technical hitches. The difficulty experiedde emailing photos to students turned
out to be an opportunity to further nurture thereay environment as the students had
to work in carefully selected pairs.
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Summary of body image learning activity

This lesson is an example of the complex forcesah@eginning teacher faces as she
or he attempts to use digital technologies withrtblasses. The process is illustrated

in Figure 21.

Support network

Support as a beginning teacher and to use digithinblogies was notably different
at the two schools that Erina taught in. The fatool had a comparatively smaller
and older staff with limited support given to heraaPRT. She was teaching a subject
that was not her specialist area and she was tlgegengraphy teacher in the school.

The support she received while teaching at thisalcls outlined in Figure 24.
Erina accessed pedagogical content support frortetteher she was replacing:

the guy who | took over from was really helpful,\was willing to help me so |

would email him a bit. When | had to mark two y&arachievement standards |
would check with him. He was so appreciative ofgoming in two days before
the end of the term.
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Figure 24: Body image learning activity logic model
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For further support Erina contacted a lectureradgyaphy teaching at the university
where she had completed her diploma in secondachieg: “I did get in touch with
Evan at University and he was a great help witheagment standards.”

Erina felt isolated in the staff room as she fak svas young:

The next youngest was 28 and she was leaving anthef the year. | found |
could have a conversation easier with the yeafB&Eh | found a bit weird) but

while | was there, a student teacher was ther® foeeks and also a guy from
Canada who was out for 14 weeks on placementyas lucky.

She found the young teacher mentioned above aeofisupport:

The person | did go to for support was another gdeacher, she had nothing to

do with geography. She was approachable. | fouhdrd being a young teacher
and it isn’t an everyday occurrence that they lzayeung teacher.

PRT co-
ordinator

T ICTPD cluster
Student teachers on E 9
teaching experience \S

coordinator

Computer
technicians

HOD Social
Sciences,
Mentor

Lecturer from University

P )
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i n N A
N el oot Teaching).
\ ENa 3 o
Geography Teacher] i
On leave Geography programme and

student assessment

Students
Colleague- another
young teacher

Friends from University
who went on to complete graduate
diploma of teaching at a different

university.
Specialist
€3 classroom
o teacher

Figure xx

Support network

Case Study E

Figure 25: Support network case study E, first sobol
An important source of support was the students:

Most of the support came from the kids. They knénad never taught geography.
They were cool about it. They were awesome. If twked me something and |
didn’'t know the answer | would like say its ok incBnd out tonight. | tended to
get along better with the kids than the teachdrs.year 12s and 13s were really
appreciative as they thought they weren't goindpage a teacher for the term.
(Erina)
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Erina did not find the opportunity to collaboratéhwother teachers and share digital

resources.

Everything | made there | just kept to myself baeait was easier to do that. |
don’t think anyone else would understand or uséhamy | put up.

The support she received as a beginning teachirdexd a regional meeting with
other PRTs, and the HOD Social Sciences observirgglesson. She reported that
she did not sit down with her HOD to discuss teaghand the HOD did not show

interest in using digital technologies.

Erina was more innovative in her use of digitahtemlogies at the first school, this
was probably as a result of the circumstances:

| was more innovative in teaching geography asd making an effort to make it
interesting for the kids. | was learning it as Iswaaching as | was making a lot
more resources out there than here, maybe beteysee¢ren't already there.

For specialist help with digital technologies, Erimad access to an IT support person
in the school and there was a regional cluster grbu specialist who ran a
professional development session for teacherseabbthe regional schools and was
available to help with one on one sessions.

| went to a teacher only day at (another) Collégat next to a teacher who must
have been about 40. She had no idea about compattite day would have been
awesome for her; she made a PowerPoint.

At the second school circumstances were quiteréifite Her support network for the
second school is mapped in Figure 26. The PRT sigoerwas one of the school’s
assistant principals. She supported Erina in a @&may through weekly PRT
meetings and observing her teaching to give haviohebl feedback. Another of the
assistant principals coordinated hockey and Erias @oaching a hockey team so she

felt that she could ask for support at any time.
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Figure 26: Support network case study E second scbb

The school had general professional developmernlaale for teachers which Erina
found useful:

We have a browse week which is an open door palibgre you can go round a

look into anybody else’s classroom, including gotngsee how your class is
taught by another teacher.

The HOD of physical education was Erina’s desighabentor and sat next to her in
the physical education teachers’ workroom:

We don't have formal meetings, pretty much everysiag will say how are your

lessons going? It is all good so there is no goisttting down and saying is this
OK, is this OK?

The HOD carried out formal classroom observatidrisrma’s teaching.

Erina accessed support from a range of staff mesndnethis school. The specialist

classroom teacher made himself available as sup@okieginning teachers, and in
this case she did engage his help:

| had the specialist classroom teacher come inoadrmy physical education
lessons just because | had quite an academicaridssot a lot of them were into

physical education so | was finding it quite hasdrotivate them, but they are
OK now.
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The person in charge of junior history worked clpseith Erina as she was

unfamiliar with the programme. The other historgdieers also offer support: “They
are always saying how is the history going?” Callges from the physical education
department were mutually supportive, sharing tiigital expertise: “Emma is really

onto it with KAMAR. Everyone just helps each othé&veryone else had used
Photoshop before so they helped me with that.”

Being part of a large department resulted in ongyggadagogical content support.
For example, the school was introducing interactivkiteboards, rather than
everyone going to the same training — a couplenefghysical education teachers
went then taught the rest of the department. Theanh that Erina and the other

young teachers in the department were not sedreatidital experts.

The department was a key support for Erina; she thait she felt it enhanced her
teaching:
The support enhances my teaching. When | go toch@thing and it isn’'t how |

would like to do it | change it, | make resourced aut it on the shared drive so
that anyone can use it.

One of the physical education teachers worked blogéh Erina:

Emma is new this year and so we talk about ithadl time — we tend to be
teaching about the same lesson and we might begstys doesn’t work so this
is what | did or will do next time. (Erina)

Erina had taken part in three professional devetygndays including ‘getting
started’, ‘decreasing noise level in your classroand ‘sex education for beginning
teachers’. No digital technologies were includethiese. She also attended a teacher
only day at a sister school which involved exangnikey competencies and

implementing a new curriculum.

Erina was able to bounce ideas off some of hendsewvho were teaching in other
schools. She was in contact with two friends tHa¢ snade at university while
studying towards a bachelor in physical educatidar friends live in different

locations, so contact is made through email and nmeessages or during holidays.
These two friends did their teaching preparatiora atifferent university and had
different resources and ideas. Her flatmate wapaoatsperson working at getting

children active, and shared ideas and games.
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Summary

Teaching at two contrasting schools gave Erinaetdfit experiences in the use of
digital technologies. The experiences Erina hadr ahe year are summarised in
Figure 27. At the first school Erina was teachingsae her area of expertise and
given limited support as a beginning teacher, Wtdr® of help were there if she
chose to access them. She did use digital techiesloggularly because they were
available in her classroom and she had the exmErjeencouragement and
knowledge of how to use them:

I think that coming from Tcoll [teachers’ collegbElped me to use digital
technologies where it was very much encouraged.

Her main sources of support were through her stsgdem young teacher, the
geography teacher she was replacing, and a le@uteriversity.

The second school Erina taught at gave strong stup@obeginning teachers and
department support. Erina was teaching mainly witter area of expertise, physical
education and health, moving between classroomshnhad digital technologies
available within them. She was teaching departnpeepared units of work which
had digital technologies integrated into learnigvaties which enabled her to use
digital technologies, but also limited her needbt innovative. She was teaching
history where she used web quests, research, Poinedhd Word, building on her
experience from the first school. She felt that #ohool timetabling structures
limited her ability to engage the students in leagndue to lack of time. Erina
appeared to be one of a team, learning about usiigital technologies

collaboratively through sharing their various exjser.
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Figure 27: Case study E summary logic model

Assertions from case study E:

and teaching a subject for the first time encousabe development of digital

El.

resources and learning activities.
E2.

using digital technologies.
E3.

Easy access to technology, experience ofatliggchnology use, knowledge

Structures operating within a school can gansthe learning achieved while

Whole school programmes can increase the tiskgital technologies and

guality of learning experienced by students of bemjig teachers.
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Case study F

e
I have a bit of weight and | am going to push fol have f ?
been quite vocal. | get on quite well with the parsn @ |
charge. He has even said to me ‘Fiona, | forgétyinaare ﬁ i
a beginning teacher and that is why you don't akx@me
to mind for stuff'. } |
e i

o4

1
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The teacher

Teaching is Fiona’s third career. Initially sheiriead and worked as a graphic
designer, then as a chef. While at design schodhen1990s Fiona learnt to use
programmes such as illustrator, freehand, PhotgsHmsic 3D animation,

Fontographer which is a type face generating progra and basic web design.
These skills were used and further developed asveinked as a graphic designer,
initially full time then freelance as she retraireaatti worked as a chef. Before going
teaching Fiona spent a year at university comgletime Graduate Diploma in

Secondary Teaching. As a student teacher she leadausiki. Fiona was 35 when
she started teaching and as a result of these ierpes she was confident using

design software and familiar technologies within teaching programmes.

For the first six months Fiona was teaching yeahathe economics, years 11, 12
and 13 food technology, and a year 12 career dpwedat class, subjects which were

not her majors at university.

Beliefs and experiences

Fiona believed that students should have input timéar learning. This was evident
in her approach to coordinating students involvednviroschools. Students planned
to develop a movie to take to the following yeats/iroschools national hui, as she
was firm in her belief that students had to ‘ow amanage’ the project; she would

give technical support only.

In a lesson the researcher observed, Fiona askeergs for input into the content of

the wiki that she was developing for them and gaeen a choice of context to use.

Fiona was aware of the role digital technologies/ph the graphic design discipline
through her bachelor's degree and experience aaphig designer. She was clear
about the importance of using digital technolodies teaching and learning; she

believed digital technologies should be usethasol to discover and learn.’
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Fiona believed that students would prefer to werkhieir comfort zone, taking an
easy option where possible. She aimed to take stsigdightly out of their comfort
zone to extend their thinking and engage them amniag. She identified digital

technology as a way to achieve this aim:

Instead of always making a poster | would like thencollectively work on
something that they can construct. | think theyja@stbored.

At the start of her teaching Fiona indicated thHa svas confident using what she
termed low end stuff' for teaching and learning like PowerPoint, Movidera
Photoshop and Freehand. She saw herself as leBderdnn ‘high end stufflike
wikis, blogs and podcasts. She acknowledged tivadvuld not take her long to build
confidence as she learnt how to use applicatiomzeGhe knew how to use an
application she was confident in applying it tocteag and learning. By the end of

her first year teaching she was using a wiki wigh $tudents.

Fiona was not afraid to ask for access to techmedoifpat could help her teach — she
was assertive and felt that she had the powerightito ask for what she needed:

| currently don’t have a data projector in the rdomill be teaching in. But | have
a bit of weight and | am going to push for it. Magbeen quite vocal. .l.really
pushed for the food and nutrition dept to get thdata projectors] and they got
them.

Fiona was prepared to put in extra time to heldestts to learn. This was recognised

during an interview of three students:

Student 1: | learnt how to trace that then howédke it like a blue outline then
| could draw on top of it which | would never haugown without
[the teacher]. She is really good because sheoftdl you one on
one like in breaks and stuff.

Student 2: Yeah definitely — she’s real dedicated.
Student 3: Yeah, real dedicated.

The context

The school Fiona taught in was located in an urid@a. It was a coeducational
school of over 1000 year 9-15 students and mone 188 teachers. It had a socio-
economic decile rating of 5 out of 10. Fiona wppanted to a permanent teaching
position at short notice following her completiohaoteaching qualification. For the

first six months she was teaching home economicg&hwishe considers her
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secondary subject, her stronger discipline knowgelging in art and design. She
had solid background experience to draw on forhiigchome economics including
industry experience as a chef and studying pedagbtgaching home economics in
the Graduate Diploma of Teaching. Before the fpesir of teaching was complete,

Fiona had changed departments to be teaching matitslyand graphic design areas.

The school had about 15 PRTs. To support thesenhiagi teachers the associate
principal would meet with the group each fortniggrtan hour. Her HOD technology
was appointed her mentor. The school was in theggsoof putting data projectors in
every room. For the first six months Fiona had mpoter in the front of her main
teaching room where she accessed her electrong; thé internet and click view
(which gave her access to the school’'s DVD res@)raed showed them through the
data projector which she had requested and receskd did not have speakers
installed which made watching DVDs problematic. ieherere five computers at the
back of the classroom which students could accBss.school had four computer
rooms plus a set of 28 computers and a data poojecthe library along with a pod
of 14. There were digital cameras in most of thas that Fiona used. The art room
she taught in had a computer and data projectanset the front of the classroom.
Attached to the art room was a pod of 16 compigees from the classroom through
a room length window. Fiona used her own persomptop for teaching and

preparation.

Digital technology use

At the start of her first year of teaching Fiondiaated she would like to use digital
technologies in her teaching. At the time she washing home economics and leading
the enviroschools group. She identified that videberencing would be a useful way
for her enviroschool students to connect with sttglevith similar interests from other
schools and she wanted to have her senior homemasstudents creating their own
websites. Neither of these uses came to fruitiade®onferencing for enviroschools
did not eventuate within the first year due to othrorities and time constraints and by
the end of the year she was no longer teaching remosomics. However, she was

using digital technologies in many other ways g students.

Students in home economics and food technology ubkgithl technologies for
research, web quests and developed PowerPointltgtpresented to the class.
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Fiona developed PowerPoints and used interactivesies with her students. One

example of this involved examining the nutritiomalue of fast foods:

| have found an interactive website that has alfést food places. They have the
entire menus, and when you roll over the what t@lmse it has the nutritional

value, the percentage of your daily calorie intake, cholesterol and sodium

levels. You can click the boxes and tally it upouYcan add up breakfast lunch
and dinner. It was quite amazing. It sort of frehkee kids out so it was quite

good.

This type of activity involved booking the studemito a computer room and taking

the class there so that each student had accessdamputer. She would use any
spare time in the computer room to introduce sttgléminteractive games such as
how to stack food correctly in a fridge. She somes had a few students working
on the computers in the back of the room. For exepgme lesson she had the ESOL

students in her class learning how to build a hangi

Fiona found that the students would sometimes asktopns that she did not know
the answer to. When this happened she would ustaldigchnology (google) to

access information:

| guess it is what | was taught at teachers cqllég®u don't know something,
look it up in front of them don't be afraid to rioave all the answers. | have a
computer in front of me so if | need to google strimg | just do it. If | need to
find something | can say, hey, | will get back tauyin five seconds, then | will
just announce it in front of the whole class.

Another type of technology that Fiona used was eaphone she wore in the food

room:

In the food rooms we have headsets as they ary kiglrooms and really

loud. When the kids are doing practicals | would e&p shouting and losing
my voice. So | put the thing in a pocket so thatih walk around the room
and talk. It has big speakers. You sometimes pipkaunother teachers
frequency, that can be amusing, perhaps a balikierywhen the batteries run
out. The students love it. If they are doing grexgrk and have to report back
you give them the microphone and they think itiesome. | don’t need it in

the art rooms. | would use it to read the noticasy form class

The way that she used digital technologies in tegcbhanged as she began to teach
more design classes. The HOD art was very intatestethe use of digital
technologies for teaching and learning which catéad with the HOD technology,

who preferred a more traditional approach to teaghi

2 http://www.tki.org.nz/r/wick_ed/hangi/index.php
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The HOD art was developing a wiki for the studeot@ccess; Fiona was going to
work on this development. The HOD had initiallyoa¥ed the students input into the

wiki development:

The wiki was set so that the students could blogtba year 13 students
abused the system, like the language and whatwha&e, so students are now
readers only, not able to write. Sad, but theystwdents. So it is limited but at
least they can access it from home.

Fiona used information from the internet as a @®dor her professional learning:
“... because | am having to learn so much. More farmétion. Just surfing the net
for information. At the moment it is the balancetfing stuff out, trial and error.”

Digital technologies were being used for teachisigident learning and teacher

learning.

Learning

The digital age learning matrix was applied to tafothe learning activities that
Fiona had described and this was collated in Tdldle Fiona had used digital
technologies to help students make connectionisaim thinking, access information
and ideas, help students to think about key cosceptd to create knowledge

(applying concepts to create a new reality).

Barriers and enablers

Fiona had relatively good access to the interr@puters and data projectors, but
there were limitations which created barriers teirtluse; for most barriers she was
able to find a solution.

There were data projectors in each of the claskestaught with a networked
computer attached. She found that one of the campulid not have enough RAM
to run DVDs so she had to use her own laptop tavsétndents and this was not
attached to a data projector. When Fiona was tegdimme economics, she needed
to book the computer room or another classroom w#ienwanted the students to
access a DVD or interactive website as there weremough computers in her room

and the data projector did not have a sound system.
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Table 14: Digital age learning matrix applied &se study F

Level of learning :

Doing

Thinking about
connections

Thinking about
concepts

Critiquing and
evaluating

Creating
knowledge

Explanation of level
of learning:

Digital technology
use:

Learning activity:

Isolated information.
Focus on completing
a measurable task.

Connecting thinking.
Simple connections
made within a
context. Compare
and share.

Develop conceptual
understanding of ‘big
ideas’

Evaluating and
critiquing to explore
the limitations and
potential of
information, sources
Or process.

Creativity — Applying
ideas, processes
and/or experiences to
develop a new reality.

communicate an
idea. (see specific
example below)

symbols through a web
quest.

images and in class
discussion were made.

explored through
developing symbols and
examining images

Accessing: 8 New conceptual
) Pictures m::ﬂﬁg%%gﬁg ir:ore Information exolicitl Information and sources | understanding is
Accessing Graphs . picitly are critiqued and developed. Building on o
inf ti Movies/video connec_:ted o BAMRETET | CRUEE cc_)nceptual evaluated linking accessed
Information Data analysis. understanding. : Je
Information
Connections are made
; Information is processed SERTEE @ LA Process and product are
Processing or datafimages are processed Processed data or critiqued and evaluated Ideas and new knowledgg
information . 9ges ] information/data or information has clear q " | are developed.
manipulated in isolation. | . -
images and relevant conceptual underpinning.
concepts.
Developing o
symbols to Accessing images of Connections between the Concept of ambiguity Symbols found online arg

critiqued. Their own
symbols are evaluated.

New symbols are created
to represent a new reality

nutritional value.

website.

own eating habits and the

information in the game.

examined.

i PR & GETIE The relevant concepts The game, quiz or virtual| Original ideas are used t
Gaming or Take a quiz Links made between the | ..~ p game, q 9
interactive Engage in an interactive | game/ quiz/ virtual world [aRIrRRSgAmSIauany world is critiqued and create a knowledge
virtual world are evaluated within a product in any medium.
rogrammes programme and other knowledge. is—— '
prog Erter & v el ueih identified and explained. | conceptual context.
Fast food Accessing interactive Links made between thei Concept of healthy food is
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Students in her art design class had computer scitesugh a pod of 18
computers attached to the room. For other clagsesquired booking a room of
computers. There was a shared drive for studenishwias new at the school and
Fiona had only just started to explore it. She padhyperlinks into a document in

the drive to make it easy for students to get émidied websites.

Fiona noted that some students came from homes weti little money. She
considered this to be a barrier to their use otaligechnologies for learning as some
did not have internet access at home which limitedr opportunities to access the
internet for homework activities. She observed twaen students did not have
access at home they tended to want to play games wiey got online at school.
The consequence for playing games during classlagasof their computer licence.
A loss of licence was a barrier to learning witlgi@il technologies as students
without a licence were not able to log onto a corapustudents could also lose their
computer licence through not paying school feeshoough a system of demerit
points. If they misbehave, wear incorrect shoesirdidy uniform they were given
demerit points. Too many demerit points and thee ltheir computer licence. The
students from lower socio-economic households iared to be more likely to lose
their computer licence and therefore not be ablacttess computers at school than
those from wealthier households.

Another barrier was the school’s use of WebMarsitath limited access to internet
sites. Fiona found it frustrating, as sometimesssghe had wanted to use with her
students had been blocked. Students were not aldedess google and Fiona has
experienced WebMarshal shutting down a site payt tweough a lesson. Fiona was
able to ring the technicians who unfroze it immealia Time was a further barrier to
using digital technologies for teaching. Findingei to develop the department wiki

and organise online resources was problematic.

Fiona reported a range of enabling factors wheante to using digital technologies.
The level of technical support was the strongesalbthe case studies. In the art
design area a doctoral student was available t@patpstudents as they used
programmes like illustrator. He would spend timéhwstudents as they carried out
activities in the class and trouble shoot with aoynputer problems. His role was

like a teacher aide/technician. Fiona noted hoviulisieis was:
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Some of the questions that students ask take timeotk through so having two
people in the room is fantastic.

Interactive activities purpose built for the sulbgebeing taught enabled learning as
did access to programmes to develop designs sudlustsator and having Adobe
CS3 installed across the school. Industry expeeera use of digital technologies
at university gave Fiona the confidence and abitbtyauthentically integrate digital
technologies into her teaching programme. Furthezpshe felt that if she asked for

support through the school she would receive it:

| could put it forward that | need to go on a ceutsmight do that. If we don't get
time to work on the Wiki in the holidays | will pugo get some release time for
us to work on this.

For the first six months Fiona was teaching a sibjhich was a secondary subject for
her, as she had not studied home economics atrsityveShe was teaching in a
department that did not have a head of departnvaiible to support her. She felt that
this limited her ability to use digital technologiimnovatively: “But | am trying to be as

creative as | possibly can. But not having a whailef support from the faculty.”

Student behaviour was sometimes seen as a barrike tuse of digital technologies.
The wiki was restricted to teacher input due to itppropriate use by year 13
students, and some technically minded studentschaded restrictions on student

access.

We don't allow the students to touch our computsrihey have been steeling the
ram and things like that, wiping things off, so &nese we have more access than
the other computers, they can't do it on their cotas. So | would like to get
another computer in here for students to use.

Specific example — using symbols to communicate cle arly

A class of 21 year 12 students was observed arigé¢hio participate in an interview
as they developed symbols in an art design classn@®the previous lesson students
used words from a brainstorm list and came up witmbols pertaining to those
words. Using a PowerPoint as a guide, the teadtkrlclass discussion including:
what a symbol was, what symbols can mean and tiragagions that you can get
from one symbol (e.g., what happens if you rotadightly, put a line over it etc.).
They then worked through a webquest that the teacheé developed, examining
symbols. This was reviewed at the start of theenlesd lesson and developed further

with the students developing their own symbols.sTduit design class used digital
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technologies regularly to generate imagery — thdesits were familiar with the

programmes and processes. It was intended thahgldine observed lesson the

students would develop their knowledge of how te sgmbols to communicate

clearly. The logic model for this lesson is ilized in Figure 28.

The lesson included some of the students usingtidtor to develop their images:

We have used illustrator, like we have manipul@teabes, we put our types and
logo in then manipulate it. It is really fun. Weasoed in our hand drawn type
then we had to go over it with the pen and oufiink was quite tricky, took a

while to perfect how to do it because it took schtime.

The lesson included a DVD of an artistic short fijplayed through the data

projector. For most of the lesson this was backgdolbut on at least one occasion

the students all stopped to watch a segment.

Aspiration:

students will learn
how to use symbols
to communicate

clearly.

Experiences

Use of illustrator
Graphic designer
Developed and used
webquests.

I

Beliefs 'S A
Using digital technologies is 1) |\
essential in art design. 3 |\
Students need to learn new g
skills and ideas that may be 2 | \
outside their comfort zone | \
_____ I
\ ! Enabling factors: \
* lllustrator programme \

Range of Images on the interr\et
Student access to shared driveg
)

Computer access (attached po
Datashow, powerpoint and DV

Pedagogical Content knowledge}

Pedagogical knowledge

Effective classroom managemlé nt

& planning

Technical support in class /and

available at the end of a phopa

Reality- students
were developing
symbols to
communicate an
idea based on their
research findings.

./

| /
| /
|/
|/

Learning outcome
Student learnt how to use
illustrator to develop their
ideas. They also gained an
understanding of how symbolg
are used to communicate in
different ways and applied this
to develop their own symbols.

° /

Figure 28:

Logic model using symbols to communicate
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Students used a suite of computers to develop ithages using lllustrator. They
accessed the shared drive for information and gor@nd a technician was on hand to
help:
A guy who is doing his doctorate helps out theaad design teachers a few days
a week. So if we are doing something like usingt&3twp or lllustrator he is
there as well. Some of the questions that stu@skttake time to work through so

having two people in the room is fantastic. Hidlslire similar to mine, but he is
probably more fresh on the programmes than | am.

By combining these aspects he was able to creata¥m version of a new reality.

The knowledge and experiences identified to malketdaching activity successful

were identified by the teacher as including:

* Knowledge of relevant available websites. She hadnbcollecting web
addresses and checked that the links still workefdré using them with
students. This knowledge was based on experiericouhd at teachers’
college that |1 need to check that the links stitirkvbefore | use them with
students.”

e Having a clear idea of what it was that she wankedstudents to achieve.
This included: “sifting through the work that | &kthem to look at so that
they can generate ideas using those tools.”

* Technical knowledge, including knowing her way arduthe internet,
lllustrator programme and PowerPoint, and

» Pedagogical knowledge including how to get studemteok at symbols and
sift through them without being obvious about wtiety mean, guiding them
to think and build on their knowledge of using syisb

There was clear evidence from the lesson outlikisterview with the students that
they were applying conceptual understanding to ldpvibeir knowledge. Through a
web quest students had learnt about different is\agbat different images mean
and what the colours represent. They then expltined choice of theme. One
student had downloaded images of movie superhespests teams and masculine
sporting brands, compared and critiqued these ¢atily common features, then

developed his own logo:
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| used different fonts and styles to present it fall the superheroes | used bold
letters to emphasise it like they do in the mowied stuff, different bold colours
to illustrate strength.

The learning

During the observed lesson evidence was found #tatlents were creating
knowledge. Through using the webquest, the questigmded the students to
consider concepts. For example, they were thinkingut the concept of ambiguity
and examining other ways to look at signs (critigi Using this information they
created unambiguous signs that used symbols to comcate a message, thus
creating knowledge. This is illustrated in Table Where the digital age learning

matrix is applied to this activity.

Students used lllustrator to manipulate images. Sthdents started with a limited
outline; the image was processed in isolation. §thdents then applied the concepts
they have been developing as they add in effdats3D or fire pattern. They had to
evaluate and critique their own work — one studepbrted that she had to decide
whether to leave her design scribble like, or makeerfect and justify why she
would leave it or change it. A lot of previous wiag had been done without
analysing. The teacher reported that this activgs the first time they were
examining drawing as “design” rather than art. Thigweloped ideas and new
knowledge as they had not used this process oreporizefore. Students worked
together to share and develop their ideas: “Weestiar work with each other — ideas
and stuff. We are always giving each other ideas. ¢ool. We do learn from each

other.”

The belief that underpinned the decision to usé@alitechnologies for this learning
activity was that students should be using authgmtbcesses, similar to those used

in the design industry.

Support network

Fiona was in a large secondary school and muchefstipport she received was
from within the school. A summary of Fiona’s sugpaoetwork is illustrated in

Figure 29.
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Figure 29: Support network case study F

The school appeared to have very good technicapastipFiona reported that
technicians based in the library were constantlyitoong the computers and were
able to be contacted by phone. While she felt thatas a bit like big brother

watching, the instant feedback and help made teetidigital technologies easier.

The school had a formal structure to support it#E3's. The PRT coordinator was
the associate principal, and he held fortnightlyetimgs which included mini
seminars. The associate principal was describedribga as being ‘techy’, and
encouraged her to use digital technologies in tegclde offered to support Fiona if
she wanted to go to another school to look at fhreigrammes.

Fiona initially felt that she lacked support in h®neconomics. She began

teaching half-way through the year and found at dtart that there was limited
support for her as a beginning teacher:
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| think they are too busy at the moment. My (foech) HOD is very old school so
is completely (digitally) illiterate but my supesar who is the technology HOD is
actually my supervisor because my food tech HODosactually a qualified
teacher so he is probably the more qualified buehehes hard materials. So |
kind of have to bounce around to find who can hiejpst came into school at a
time of year that it is all just a little bit cradjoone wants to know me just yet.

Fiona’s support for using digital technologies vedien organised by herself as she
was assertive in her approach to accessing teadffieslshe needed: “I get on quite
well with the person in charge. He has even saidd¢o‘Fiona, | forget that you are a
beginning teacher. And that is why you don’t alwaysne to mind for stuff
Therefore the level of support may have been lahvan a less capable and assertive
beginning teacher: “I am always touching base withsupervisor. | might change

supervisor to one of the art department peopleaas thanging departments.”

Fiona was involved in school-based professionainiag. Teaching staff met each
Monday to focus on professional learning. The sthwad a sister school and
operated programmes where the staff are fundedsibtlre sister school for a day.
Fiona took this opportunity to spend a day gatlget@aching resources. Through the
sister school liaison a cluster group formed that regularly to discuss art teaching

and learning.

The art department had links to the local tertiargvider. When the art department
teachers were thinking about introducing digitabtolgraphic screen printing, they

visited to see and discuss facilities and processes

Summary

Fiona started teaching experienced in the use gifatlitechnologies in art design
which made her confident in her ability to infusaitl technologies into her
teaching programme. She began the year teachihgrisecondary specialist area,
with access to computers and a data projector lintdsehing space. She used this
with the students where she found the opportunisueh as showing PowerPoints
and for student research. Later in the year Fidrenged departments and began
teaching in her specialist area — art design. ldkesapplied her industry experience,
and with strong technical support was able to ludents focussing on developing
their understanding of concepts, critiquing andlwtang and using their research
and skills in using technology to create knowleggeducts. Fiona was assertive

which enabled her to access the hardware she neede#rcome some barriers she
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faced as she tried to use digital technologieschosl. Fiona’s experiences are

summarised in Figure 30.

’E ’:! Soﬁ
& 3 3|&
3 ® 2l
. ) ==
Beliefs: 2 ] |
. Digital technologies are an = § =3
integral part of the ]| =
discipline of design. 7112
e Students learn when they o r
are taken out of their \ Real
comfort zone. €a ity- teaching
l \ using: web quests,
I - L4 \ online research,
Teacher aspiration: Enablers: PowerPoint, DVDs,
Integrate digital | . Support \ microphone, wikis,
technologies in Technical support creating and
teaching to challenge | | . Knowledge of the industry / ouh luratoror
and extend student | . Beine assertive Photoshop.
learning. | 8 /
T=71-17,/ \
. Barriers |/ Learning: using digital
Experiences . . technologies to develop
*  Study of graphic design at conceptual understanding,
UanefSIty o critiquing and evaluating and
+  Graphic design industry creating knowledge.
experience. L 2 L 2 o

Figure 30: Summary logic model, Case study F

Assertions from case study F:

F1. Teachers are more likely to integrate digitathnologies for creating
knowledge when they have experience and knowledg®eouse of digital
technologies within the discipline, are determiaed assertive.

F2. Using digital technologies allows for perd@aion of learning. This includes
giving students choice, linking activities to a miegful context, explore a
greater range of information and receive instants@aalised formative
feedback.

F3. Using digital technologies can help studemtdeustand concepts and create

knowledge.
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Summary — case study descriptions

Each of the case studies reflect different contextd the diversity that exists
amongst the beginning teachers with the experieaoeks attitudes they bring to
teaching. The teachers all used digital technokmf¢heir teaching practice, and this
was able to be illustrated within a logic model eTdigital age learning matrix was
found to be a useful tool to evaluate learningvétatis and the variety of experiences

has led to a range of assertions emerging fronmthieidual case studies.
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Chapter 5. Analysis and findings
across the case studies.

The whole is more than the sum of the parts. (@ttest384 BC to 322 BC)

The case studies described in Chapter 4 illustregecomplexities that exist in each
of the contexts. The findings in Chapter 4 werduded by examining each case
study independently and the key aspects of thenbegj teacher in his or her
context. A second analysis of the data involvedverang data and findings across
the case studies. The assertions emerging fromvith@l case studies were
examined across all the cases to ascertain theierwielevance and limitations.
Secondly, the interview data were examined foraldes of interest or emerging key
ideas; with relevant statements from interviewsagegrouped together in an Excel
spreadsheet. This was found to be a useful stehenanalysis as it synthesised
evidence from the data around a concept or variabieterest, which then allowed
for thoughtful analysis. There were ideas that g@erfrom the data which had not
been identified as a variable of interest in theeeech questions. These included
personalising learning, the sense of power or émfbe a teacher had and the reality
of being a beginning teacher

An analysis of the synthesised data included exagireach of the research
questions across the cases. Within each of thendseuestions the variables of
interest were examined individually alternatingvietn a detailed analysis of the
guotes and the holistic implications.

This chapter begins by examining the assertionsgginge from the individual case
studies by exploring their relevance to the otlasecstudies. The chapter then moves
to looking at findings for each of the researchdfo@s, applying the evidence that
emerged from the case studies in context and timerge inductive qualitative
analysis. The themes from the generic inductiveitgtiae analysis that were not

linked directly to the research questions are thisoussed.



181
Comparison of assertions

The assertions which emerged from each case stedy @ompared across the case
studies to ascertain their transferability. Theultssare included in Table 15 where
each assertion was noted as significant (the dasly they emerged from), relevant
to the case study (the assertion can be applitiietéindings of another case study)
or were contradicted in a case study. The asserfitted into three orientations —
assertions about the teacher (their beliefs andrexqres), the context in which they
were teaching, and the learning.

The teachers

Assertion Al (the first assertion from case stugyeferges from the reported lack
of sense of power felt by Ana. Dayna was in a sinsituation where she was unable
to get the access she wanted when the power gairter room did not work and
were not fixed, though she had also successfuliy l@ssertive about her need for a
laptop. Fiona was assertive and successful in mgitiie access she wanted. Barry
also had access problems though he did not seeashia source of frustration,
possibly because he was able to gain the supporheeeled through actively
nurturing his connections, and the context wasetkfiit in that he was not the only
teacher in the subject. This suggests that a begjrieacher’s disposition and their
teaching context will influence their sense of powed hence their ability to access
and use digital technologies with their studentscfeating knowledge. The sense of
power to access the digital technologies a begihm@acher wants appears to be
influenced by their disposition and the contextwhich they are working i.e.,
whether they know the process to ask for a chanddhank that it is an appropriate

thing to do and are able to ask for what they need.

Assertion C1 is also about the beginning teacheeixeptions. Cath, a competent
user of digital technologies in the eyes of expergal teachers, felt that she was not
competent when compared to the students she tallgbtwas not reported in any of

the other case studies.

Assertion A3 and F1 reflect on the impact that elgmee has on the way that a
beginning teacher uses digital technologies inrttegiching and learning. It appears
that the beginning teacher transfers their knowde@md understanding of the

learning
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Significance of assertions

Assertions from the case studies: to each case study:
A B C D E F

A3. The experiences of using digital technologie$§ fundamentally affect the choices a teacher nsakbout using digital technologi
Beginning teachers who are familiar with preseatasoftware and accessing information will trandfés use of digital technologies to th

Al. Confident and innovative beginning teachers hirajt their use of digital technologies for craagi knowledge if they believe they do
have the power to gain the necessary access ogpgidal support.

RIR
teaching practice.

F1. Teachers are more likely to integrate digitaihhologies for creating knowledge when they haymegence and knowledge of the use RIR R
digital technologies within the discipline.

The Teacher

C1. Beginning teachers familiar with digital teclogy use in their everyday life may not feel coefi in their abilities to use digital
technologies in a teaching situation.

D3. Classroom learning environment is an imporfactior in the successful implementation of the afséigital technologies.

C3: The beginning teacher becomes more confidenmtegrating digital technologies into their teadhipractice during their first year
teaching.

B3. Using digital technologies can help studendeustand concepts.

F3. Using digital technologies can help studentfenstand concepts and create knowledge.

F2. Using digital technologies allows for persosatiion of learning. This includes giving studeniwice, linking activities to a meaningf

The Learning

B2. Using digital technologies allows for persosation of learning. This includes linking activitiéo context, a range of media, allowi
students to learn at their own pace and exploreatey range of information and receive instannitive feedback.

context, explore a greater range of information meive instant personalised formative feedback. RIRIR
B1. Beginning teachers are more likely to integditgtal technologies for creating knowledge wheaching their specialist subject area.
R R

D2. Few barriers, strong support, strong pedagbgicatent knowledge and experience of using digiéghnologies in a subject disciplipe R
contribute to the successful use of digital techgis in knowledge creation.

The Context

C2:Lack of access and support limits the abilityefeeacher to use digital technologies, but Hides diffect on their belief in their value for learg. R

A2. Beginning teachers who are the only teacharsafbject in a school can benefit from belongingrtactive local or regional subject association. - R RIR
E1l. Easy access to technology, experience of diggzhnology use, knowledge and teaching a subfacthe first time encourages the R
development of digital resources and learning #ies:

E2. Structures operating within a school can cansthe learning achieved while using digital tembugies. RIR R

E3. Whole school programmes can increase the udigitdl technologies and quality of learning expeced by students of beginning teacheis.

D1. Beginning teachers can contribute to schodepartment development when given a role in implgmg the use of digital technologies |in
the departments in which they teach. This incluthes use of digital technologies for administratimerposes such as student management | R R[IR

systems and student work storage and for teaciddearning purposes.
Key: BISI Significant

Table 15: Assertions from each case study R | Relevant

G Contradicted
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they have to the teaching situation. Where thehtetalbad experience of presentation
software and accessing information this was usedergmlly in the teacher’'s
practice. Where experience includes subject spesifitware for creating knowledge
as reported by Barry, Dayna and Fiona the teachttiyities tend to aim for a
greater depth of understanding and personalisiagnileg. This is discussed further

in the next chapter.

At the start of the year Cath was hesitant aboingudigital technologies with her
students. She was afraid that they would know niimee she did. By the end of the
first year this was no longer expressed as a coneerd she identified a range of
ways that she would use digital technologies weh $tudents. Her confidence grew
as she became more experienced in her pedagogalaches. Ana was similar in
that at the start of the year all she seemed toavasebarriers that prevented her from
using digital technologies. By the end of the y&a was becoming more innovative
in the ways she was choosing to use digital tecdyies and becoming more
confident in how she could make it happen. Anasagh in confidence appeared to
be as she was learning the ropes, the cultureead¢hool in which she was teaching,
whereas Cath’s confidence was directly about hesitipa as a teacher in the
classroom. Barry became more confident as he deseéldis ability to engage
students in learning and as he established himasedf teacher. Assertion C3 can be
applied to all the case studies, in that theyesihsed to become more confident over
the year of the study, but the source of the cenité seemed to vary according to
each teacher’s concerns at the start of the yearad not recognised as an assertion
in the case studies during individual examinatiout, once it was apparent in case

study C it also became apparent as an importantreea case studies A and B.

The classroom learning environment was a priowmty Dayna; assertion D3 noted
how she placed priority on having a positive leagnenvironment as an important
factor in successfully teaching with digital tectowges. This was also an important
consideration for Barry. While it was not directBported by the other case studies,
classroom behaviour was mentioned by Erina, FionbAma, therefore likely to be a

consideration if it was found to need to be a focus

The learning

The use of digital technologies was found to héliplesnts learn. The students in case

studies B and F were able to clearly articulate hbestechnologies were helping
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them to learn through the think alouds. The stuglentase study E were not able to
explain how the learning activity using digital h@ologies was helping them to

learn. Hence this assertion is not always true. [Ehening activity in case study E

was part of a unit that all the health teacherghguit was not designed by the
teacher herself. The teacher was not familiar Wilotoshop, the programme used in
this lesson, having quickly been shown how to issepgrogramme that morning. It

could be that in this example the teacher's pedagbgontent knowledge was

lacking, hence the focus of the teacher moved fstmalentlearning to doing the

activity, compounded by the lack of time availatd¢he students.

Significant assertions (F2 and B2) concerned thehters personalising learning for
their students through the use of digital techni@i®gThe personalising of learning in
a classroom is a significant move away frororee size fits alindustrial model of

teaching. It appears that the digital technologiese used in this way to a greater or

lesser extent by all the teachers in the study.

The teachers were more likely to integrate diggahnologies into students’ learning
when they were teaching in their specialist subjachumber of the teachers in the
study had been employed to teach at least one idl@secondary subject area. The
use of digital technologies in the secondary subjended to be for presenting
information or accessing information, where as uke in a specialist subject area
tended to be more likely to include interactivehtealogies and focus on students
actively creating knowledge. The contradiction s twas found in case study A
where Ana was teaching in her specialist areasuanble to use digital technologies
beyond occasional presentation or accessing intotwmarlhis assertion needs to be
refined to reflect the situations where this doefsatcur. Erina was initially teaching
in her secondary subject area of geography andubeche had excellent access to a
data projector, DVD and video players in her classr she used presentation
software with her students. When it came to theesits creating knowledge as in
their inquiry projects, digital technologies wersed as a source of information
rather than as a place to create knowledge ance shaAn exception was the
Romans activity which did include the students ifigdinformation and emailing it
to each other.

Knowledge creation, which is a high level of acleieent for a learner in the digital

age was recorded in case studies D and F. Asseliiked to the successful creation
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of knowledge included D2 (that digital technologiesn help students to create
knowledge) and F3 (the conditions included few ieasy strong support, strong
pedagogical content knowledge and experience afgudigital technologies in a

subject discipline).

The context

A group of assertions focussed on the context irchvkhe beginning teacher was
teaching. The beginning teachers who were the tmaghers in a specialist subject
area in a school expressed how beneficial the locaégional subject associations
were for pedagogical knowledge and support, indgdiupport when using digital

technologies within the subject area. This wasiigamt for Ana. It was relevant for

Cath, Fiona and Erina in that they wanted accessithh associations but had not
been able to access this support. The assertiorcavasadicted by Dayna who was
not the only teacher in a specialist area, butdaiine local subject associations to be

a good source of support for her own professiczaining.

Assertion E1 gives conditions in the context thatevfound to help Erina develop
digital resources for teaching. These were sintitathose experienced by Fiona,

both having to teach outside their primary subgpeiciality.

The structures in the context were found to sigaiiily restrict the effectiveness of
the use of digital technologies by Erina. This unigdd the length of lessons
(timetabling) and the different teaching rooms eded to her classes. Similar
structural constraints were experienced by Barrgyria and Ana. A further

constraint that was mentioned by Dayna was theicgsh by NZQA.

Erina was teaching in a school which had a what@askapproach to developing the
teacher’s and students’ ability to integrate diggeahnologies into the learning. This
was an example of how the contextual structures ingmact positively on the

beginning teacher's use of digital technologiesshe used technologies while
teaching prepared lessons, was not thought ohasdigital expert’ and did not have

to teach the students basic programmes as thegltesdly learnt these.

A beginning teacher can contribute to the schoaegartment’s development in the
use of digital technologies. This was seen on tted level with Dayna being
involved in a group exploring uses for digital taologies. At a department level

Fiona, Dayna, Erina and Barry all reported beingpived in working to develop
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department-wide use of digital technologies. Thantrasts with the reported
experiences of Cath, who found that without suppod access, or having input into
what was happening within the schools she was tegckhe had little opportunity
to use or influence the use of digital technolog@ssertion C3). However, it was
also found that the beginning teachers who hadessed an interest in using digital
technologies and faced significant barriers (Gatth Ana) retained their belief in the
value, and determination to implement their ideasthe future (assertion C2).
Furthermore, there was no discernable differendevden their attitude as they

discussed future use and that of the teachers ggmted a higher level of support.

The research questions

The results from the data were collated and andlyseexamine how beginning
teachers used digital technologies during theit ffear of teaching. These results are
outlined below by describing how digital technokegwere used and the purpose of
the use. This is followed by the results which foom why digital technologies were

or were not used by the beginning teachers.

How do digitally able beginning teachers use digita | technologies

for teaching and learning?

The six teachers in the study used a range ofalliggthnologies. The technologies
included cell phones, email, internet (Web 1.0 ak@b 2.0), intranet, digital
recording devices, presentation software, an iotee whiteboard, and various

computer programmes. The reported use of techieslagisummarised in Table 16.

Cell phone functions were used by most of the begm teachers, more so than
email. The students preferred to use cell phonestumunicate:

Dayna: | use text messaging all the time. | textkiag. | tell them when they
have to bring something in the next day when theyway. Just my seniors.

Researcher: Does it work well?

Dayna: Yes, they don’t check their emails ever.yTdlidn't even know that they
had school emails until | told them this weekiddremailing them. (Case study
D, Interview 1)

The researcher found that the teachers were nialy lio respond to a text message
through their cell phones than to an email mess@g#.phones were also used for
their organisational functionality:
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| get students to put notes in their cell phonks Vwhen they have to go to the

computer room. | say to them get your phone out @rtdyour homework in.

(Erina)
The teacher who was based in England for six mompsrted using an interactive
whiteboard. The teachers based in New Zealand tespohat each of their schools
had interactive whiteboards, or were in the proadsgetting them, but not in the
classes they were teaching in, so these were giofisant for this study. All of the
teachers had used data projectors. The teachdmaigwsed digital technologies to

plan and develop teaching resources.

| use word all the time in my teaching. All my lesplans are done in Word. |
use PowerPoint in history heaps. | don’t writefmwhiteboard, all my notes are
in PowerPoint. (Erina)

Table 16 shows the variety of digital technologidsch were reported as being used
in the case studies. Nearly half of the reportegsusvolved students operating the
digital technologies; the rest involved teacher.uBkere were no examples of
students creating and sharing knowledge produdiseon

Five of the teachers had used digital recordingipegent. This included using a
digital camera or a digital video camera. The im¢mwas used by all the teachers in
the study. There was a variation in how often digi€chnologies were used by the
teachers. Dayna, Erina and Fiona used some tydmgitdl technology with students
on a daily basis, whereas Ana, Barry and Cath dggthl technologies for their own
preparation and organisation, and less frequenitly thieir students. The reasons for
this variation are discussed later in this chapteen the factors which encouraged or
impeded digital technology use are examined.

The purpose of digital technology use

Through an analysis of the teacher interview dsita different purposes for using
digital technologies for teaching were identifiddhese included: to engage students
in learning, to access information, to prepare eisl for a digital world beyond
school, for efficiency, the teacher’'s own profeasideaning, to save money, reduce
the carbon footprint and for administration or mggraent purposes. An analysis

table is included as appendix 9.
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Table 16: Reported digital technology use
Case Study
Type of technology: A B C D E F
text parents | Calculator Text Text As an
Cell phone and as an students students organiser
organiser
. parents Student
Email photos
Educational Teaching BBC- mathematics Sports Teacher
sites resources. muscles injuries resources
including Maths DLOs- Hangi,
DLOs food safety
Moulin rouge Patterns Geography
- icebreaker Artist models | inquiry
g www general project
; Romans web
£ qguest
- Teacher Facebook Protopage Moodle Art dept wiki
developed site
sites
Student
developed
sites
LMS/ intranet Maths Moodle F drive
resources
Food, clothes Clothes Images moderation
Digital camera moderation, moderation Geography
Wearable art assignment
Video camera VoIIey_baII Dar_1ce/gymn
technique astics
Amplify Food room
Voice projection sound from
laptop
Interactive Rotational
Whiteboard symmetry
Business image signs
Photoshop/ cards 9 9
illustrator superheroes
PowerPoint Present ideas | Teaching Present ideas | Present ideas
resources
Word Resources
Excel Graphing
Available on
Adobe suite staff
computers

Key: Students using the digital technology

Teacher using the digital technology.
Both teacher and students using the digital
technology.

Engage students in learning

Digital technologies were in use or their use wiasiped to engage students in their
learning. This included using digital technologiés focus students, provide
variation, help establish an effective learning ionment, provide a means for

students to learn more and to present informabatudents in an engaging way.

Dayna reported using PowerPoint presentationsdasféashion students on learning at
key stages of learning units: “There is no datgegtor in fashion. | use it [the data
projector from the next room] for about 2 weekdhad term, the start the middle and

the end just to refocus them.”
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Fiona and Barry both reported that posters wereenggaging to all students, and
were looking to digital technologies as a way advpding variation and choice to
students as they presented their developing kn@eted

The tried and true method seems to be ‘make arpolbe kids are just insanely
over that. | don't believe that making a postds fiheir desires | am thinking of
finding some way of making movies for show and $aliff... Instead of always
making a poster | would like them to collectivelgnk on something that they can
construct. | think they are just bored. (Fiona)

Fiona observed that students were keen to use ¢era@d she chose to engage them in
learning by designing activities that required thterase digital technologies:

Any time | get them into the computer room evervadch a DVD | am always
telling them to turn their screens off. They arg grching to muck around on the
computer. Most will be surfing the net aimlessiyhey had the know how and an
assignment, they would be working on that actively.

Helping students to understand a concept or ideadh their use of interactive digital
technologies was reported in four of the case studBarry had used a BBC site which
allowed students to move muscles and bones shoD ito understand how these
worked. Cath had students carrying out a detailddovanalysis of volleyball shots.
Erina had students using Photoshop to manipulaagesof themselves to understand
how the media pictures are not true representaiodsFiona’s students used a range
of digital learning objects to understand aboutrthgitional value of fast food, how to

create a hangi and how to stack a fridge correctly.

| have found an interactive website that has elfést food places. They have the
entire menus, and when you roll over the ‘whatuahpase’ it has the nutritional

value and the percentage of your calorie intakedpgrit is, your cholesterol and

sodium levels. You can click the boxes and tallypit You can add up breakfast
lunch and dinner. It was quite amazing. It sorfrefked the kids out so it was
quite good. (Fiona)

The use of digital technologies was not limitedtedaching and learning activities;

they were also used to create an effective learamgronment to enhance students

ability to engage in learning:

Students bring in their ipods with their song lidtsey have to edit them down so
that | can tolerate them. | bought them a new cborthat they can hook them up
to the speakers. The students all had their owatsidaut | said Na, | don’t mind
Ipods, | always work to music. It is so antisockbw they all have to put them
away and we now have 20 minute slots when we hawsten to 3 people’s
music through a lesson. Now they just do it thewesell don’'t have to orchestrate
that part. (Dayna)
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The use of presentation software was used by thehées to engage students in
learning. All teachers reported using data projsctto present information to
students. The most common way of doing this wassbgwing a PowerPoint
developed by the teacher or a website shown tahwde class through a laptop and

data projector:

PowerPoint — | do that quite a bit. | find kidsdeo focus more when | put things
on a PowerPoint with pretty colours and pictur€sitiq)

Barry did not report using PowerPoint as he did have a classroom with a
permanent data projector. The use of PowerPointéapp to function as a lecture
style teaching activity might have in the past,uthio, like with the use of overhead
transparencies (OHTS), the teacher was able tcaprape presentation in advance
and unlike OHTs or the whiteboard, the teacher wbhk to hyperlink and
incorporate multimedia. For the teachers in thelysitiseemed to be more than just
giving information — it was used for stimulatinge@b, focusing at key points and
helping students to make connections.

Cath used digital technologies with the purposehefping students to make
connections between information: “Just making cetinaes between what is being

talked about and then using a different mediunrésent it.”

Information was also presented by showing DVD rdoms such as excerpts from
the Moulin Rouge movie to look at costumes in cagdy A, a rugby league game in
case study B, DVD about Romans in case study Eaa#nBVDs in case studies D
and F. Websites were shown to students such dsdhesaker site in case study A.
These were chosen by the teachers as they wereiymtdo be of interest to the
students, hence these are attempts to make thenigaelevant to engage them in

the learning process.

Using digital technologies to present informationasw not always to aid
understanding or to show concepts. Fiona took tppodunity to use digital

presentations as visual stimulations in her cl@assngage the students in thinking: “I
also have a DVD which is little snippets of advertade from overseas for visual

stimulus.”

Through their experiences the beginning teachelisveethat digital technologies

could be used to engage students in the learnoaeps.
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Access information

Digital technologies were used with the purposestafients being able to access a
range of information from the internet. This inadadactivities which involved the
students carrying out an inquiry or web quest. &rircluded a range of inquiry type

activities in case study E:

History they have just finished a massive reseantton the Romans. They were
in little groups researching topics like educationjosseum and religion. It
involved going on the internet and finding out abiuand then writing short
notes on it like study notes that they gave tardise of the class that they did via
Word. They then sent them to me via the email syste

Erina’s year 13 geography students researched yskaming decision making,

using websites and physically visiting a site tketdigital photographs. Her year 10
students explored Roman lifestyles, sharing thesuits through email; she had her
physical education students researching a spomtijugy and used web quests to

guide students as they look for information.

Ana’s students downloaded images from the intetthetpurpose was to gain colour
pictures to present in a research project. Theore&sr this was that Ana did not
have access to the school’s coloured photocopigndamages from books, but she

did have access to a colour printer.

Fiona used Google synchronously in class to firslvans to questions raised during

lessons:

| guess it is what you guys taught us at teacheltege, if you don't know
something, look it up in front of them don’t beaid to not have all the answers. |
have a computer in front of me so if | need to Gesgmething | just do it. If |
need to find something | can say, hey, | will gatlbto you in five seconds, then |
will just announce it in front of the whole class.

The purpose of digital technology use in this eximwas to access content

knowledge as questions arose in class.

Dayna had her year 9 students researching symbotheointernet for a homework
activity; a similar activity but at a more advandedel was set by Fiona for her year 12
students, though not for homework as she repotiat ler students did not have
equitable internet access beyond school. Daynatuaénts examining sewing patterns
on the internet that they could then purchaselipaald use in her fashion design class.
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Teachers as well as the students used the interaetess information. The teachers
also accessed information from school intranetg Jubject departments had shared
drives from which the teachers could upload andrdoad resources. Barry found

that having a shared drive with teaching resourneant that he had access to a
range of resources he did not need to print off@ardy home, yet could access from

home for planning his lessons:

There are activity worksheets, games, worksheets dgames, other
explanations how to play the games. Everythindpésd and it is in one place.
It is accessible from anywhere. If | am at homeah get hold of all the
mathematics stuff at school and | don’t have taycsatuff home. So that is the
biggest thing I do for planning. (Barry)

Using digital technologies for accessing informatiand resources helped the
beginning teachers in their lesson planning andecting students to a wide range

of information.

Preparation for the world beyond school

The ubiquitous nature of digital technologies ahd tole of the secondary school
teacher in preparing students for the world beyseitbol was reported as a purpose
for using digital technologies for teaching and@ag in case studies B and F:

If they wanted to research something, find somgtbint, you could spend a lot of
time teaching them how to find things rather thaking through text books The
reality is when they leave school they are not ggam have access to the text
books, they are not going to have access to thatnation. Whereas if they
learnt to find that information on the internetythvell be able to use it when they
go out whether it be through journals or througkipgdia or through Google. All
these different ways you can find information that often don'’t learn until you
go to university, but if you had that opportunigt would be ideal. (Barry)

The essential place of digital technologies withubjects was a purpose for using
digital technologies identified by Fiona: “We ar@ art design class so it is

completely relevant for them in this subject todmking with digital technologies.”

Both Barry and Dayna brought up the idea of redoogaf skills no longer necessary in
the digital world. Dayna noted that maximum timeowdd be spent focussing on

learning:

Anything and everything that is going to assistttend push them further, If it
makes it faster, they will produce more and expegemore. There are lots of
things that are labour intensive like redrawindfstuart. OK, it might help them
become a better drawer, but sometimes it is justegssary. The photocopier and
the scanner are brilliant. Just like bare basibrtelogies that can speed up a



193

process and move along so that they spend moreotintbe learning side of it
rather than the labour intensive.

Like Dayna, Barry noted that digital technologieavéh made some skills less

important to learn to succeed in the digital world:

| still see a lot of spelling tests and things.t&lbthe truth | am a terrible speller,
but everything | have had to write formally hasrbeerd processed so | have
been able to get through. Spell-check is brilliaith | think is a metaphor for
everything. As we become more reliant on technolegyless and less need the
skills to get by without it...

Learning and digital technology use beyond schetpdd to inform decisions made

by beginning teachers.

Time and efficiency

Using time efficiently was another consideratioarfy saw that digital technologies
served the purpose of helping him use his timec#ffely in a lesson. This was
important to Barry who was changing classrooms daskon and focussed on

establishing effective learning environments withis classes:

Ideally | would like to have like a projector and able to have my starter and
things preplanned, | don't have to come in andention the board, | can come in
and just bang it up on the screen it is ready toltgmould give me more time
because it is pre prepared | would move onto thkethang, the example, put that
onto the board and you can work through it moriiefitly, without having to
spend that time writing.

Fiona also considered the efficient use of timee &und that to use a computer
room she had to book it for a whole lesson, théndk time to take her students to
the room and get them started on the learning igctiVherefore one purpose of
using digital learning objects was to ensure tlnatrd was no down time when

students were in the computer rooms.

Save money, save the world

Having information and work stored in digital fortn@an save money in printing
costs. By having electronic submission of work,nBrand Dayna used electronic

submission of work for this purpose:

Kids send in their assignments via email into angasnent box. Like | have just

done PowerPoint presentations with my physical &tilut class — they presented
them in class and also sent them to me ratherpttiating them off and handing

them in. (Barry)
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The environmental effect of consumerism was imparta Fiona:

As an environmental thing it has plusses and mgusé saves paper but the
actual computers themselves aren’t environmentadigdly. We live in a world
where it is such a focal point, | have to makenpdrtant and relevant.

A teacher’s beliefs in equity, social justice aheé £nvironment can impact on the

teaching and resourcing decisions they make.

Administration

The teachers used digital technologies for the qgmepof their own professional
learning and this was done in different ways. Asgegsteaching resources through a
staff intranet helped teachers in case studies 8dE. They were able to download
worksheets or other resources and adapt them fomith their own students. It

saved them time developing their own resources.

Ana used technologies to access information forpeesonal professional learning:
“Well 1 mean | use it all the time to brush up dnngs | may have forgotten, just

research only.”

Dayna collated information she accessed from thernet with the purpose of

expanding her knowledge and the resources sheviaddlde for students:

Word is used for my own learning when | am doingeeech it is so easy to just
grab images off the internet then | will just writp what | think about it then |

can use that as a resource when | go to use ttatrwikids, so | have built up a
library of different artists and different infornt.

Teachers used digital technologies for the managear administration of records
and student achievement. Storage of digital phatiber than keeping the original work
for moderation and exemplar purposes was carrietyofive of the case study teachers.
Erina also reported that she used a system o&bgyibmission for work that was to be
assessed. Some of the teachers reported usingrametnfor recording and reporting
student achievement and absences; this was noteeépry all teachers, though it was
not a question that was asked directly as it wasahout teaching and learning. It is

likely that all the teachers did use the schoahkimét for this function.

The final purpose for using digital technologiesedon the analysis was for classroom
management and student organisation. Studentsemeoeiraged to use their cell phones

as organisers, noting in their cell phone remirkdieigs they had to do, or deadlines to
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meet for the subject. Two of the teachers mentidhat they would text either their
senior students or a sports team they coached evghnisational details; more
commonly students input the information themselweslass. Keeping in contact with
parents of form students involved the use of tegssages or email for two of the

teachers: “I pretty much use cell phones for omgagiteaching” (Erina).

Beginning teachers use digital technologies for iattration purposes as school-
wide systems are digitised and this is a systewhich they must operate. They also
chose to use digital technologies for administratb their teachers and to help their

students to organise themselves.

The technologies being used by beginning teaclmrsefiching and learning were
rarely seen in New Zealand schools in the previemsyears. However, teaching
decisions appear to be similar as those made tars ygrior. Showing students
information or guiding students through an inqurgre both dominant teaching
methods from the past, so while the use of teclyylms changed, on the surface
the way teaching occurs may have altered little.

The purpose of using digital technologies by thgif@ng teachers in this study
varied within the theme of being an effective teacfhe teachers wanted to engage
students in learning, teach efficiently and effesly to improve access to help
students to learn, and live in a digital world.

What factors impede or encourage the use of digital technologies

by beginning teachers?

The teachers in the case study joined the stutlyegswere interested in using digital
technologies in their teaching during their firgay. At the initial interviews they

each outlined how they would like to use digitatheologies for teaching and for
their own professional learning. During the yearcheaof the teachers faced
challenges as they attempted to use digital tecgnes. They also found there were
additional opportunities or support that helpedrthiie use digital technologies in the
ways they had hoped, or in additional ways. Theidra and enablers were coded to
five categories: access, experience, support, $dtnatures and beliefs. Access,
support and school structures were largely contépendent (external to the
teacher). Experience and beliefs was teacher deperfohternal). The barriers are

summarised in Table 17. Complexity theory suggésés looking for cause and
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effect leads to a reductionist view of the dataexamining the range of components
it was hoped that the complexities of the aspdws impact on transfer of learning
would be understood more clearly.

Access

Access to hardware such as laptops and data pojecoftware, online sites and
computers for students was, to some extent, adodaidigital technology use in the
case study schools. The case study schools alldiathl student management
systems that the teachers were expected to usae, fmttonal policy meant that only
teachers appointed to permanent teaching positi@re given laptops. Fiona and
Ana were the only teachers who were appointed to@eent positions when they
started teaching. Ana was given a leased laptomwhe started teaching which cost
her $6 a week. Fiona and Cath owned personal laptiogt they used for their
teaching. Erina was not given a laptop, but washieg in a classroom which had
computer and internet access. Dayna and Barry ampeinted in positions until the
end of the year and were not given access to agawhich hindered their use of
digital technologies for learning. Dayna and Bargmployment contracts were
renewed for the following year, and though theyewstill in a temporary position
they were each given a laptop. Barry was giveraadé laptop for which he had to
pay $7 a week and Dayna, after being assertivetdimuneeds, was given a laptop
that did not have a battery in it:

No one here pays for their laptops. Do some pduple to pay for their laptop?...
| would pay $7 a week to have a decent laptop.
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Table 17: Summary of barriers and enablers

Barrier or enabler: Case study:
reported by teacher)
Laptop or computer
access (Teacher)
Student access to
computers at school
Access to internet sites
Access to data projecto
Power supply access
Cell phone access
Access to digital or
video camera
Access to programmes EEVIVS%
PRT

Department

Informal within school
Teaching support
beyond school

Other support beyond
school

Using digital
technologies in
University degree
Digital technologies in
teaching diploma or seq
on teaching experience
Work

Personal

Effective learning
environment

Have the power to get
access or support.

Timetabling

Access

Support

Experiences

Beliefs

Time

School

X
D

Y.

Barrier that prevented use of digital technologies
Significant barrier, able to be overcome
Helped to use digital technologies.

Enabler that without it digital technologies magt have been used.
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Erina was given a laptop when she was appointed tme-year contract at the
second school she taught in. The variation in sxt¢e school laptops is caused by
differences in individual school-based managemestdisibns on who is given a
laptop, how and when laptops are allocated to tyachnd whether an appointment
is a permanent or a temporary teaching positiohth&l teachers had a laptop which

enabled them to use digital technologies by thedaérideir first year of teaching.

The case study schools all had computer roomsteélaahers could book when they
were not being used by computing classes. Being tabbook a computer room for
many of the learning activities which involved y&aand 10 students was thought to
be important by the case study teachers. The nuofleoms available, decisions
about placement and numbers of computers was depengh school-based
management decisions and financial constraints.et&tainding the procedures of

accessing digital resources was up to the teacher.

For senior students there were pods of computevghioh the teachers could send
groups of students with limited supervision. Eriima her first school), Fiona and
Dayna all reported accessing pods of computershigr students to enable them to
use digital technologies for their learning. Thasdl of access enabled these teachers
to have students self-pace their use of digitahnetogies to meet their personal
learning needs, giving the teacher time to spenk mwdividual students.

...upstairs there are five art computers so my yRatdss, | can have the class on
computers, which | often do. | like to have hak itlass showing me what they
have done and the other half on the computersyn@a

Software which blocked access to certain websitagenusing the internet with students
difficult for Ana and Fiona. The decision on what blocked and procedures for

accessing websites that have been blocked areffaschool’s policy and procedures.

Access to data projectors was important for thehes who wanted to show their
students PowerPoints, multimedia presentationsetusites, or to share student work in
a visual way (as Ana did with photos of her stusleiobd creations). Barry and Ana did
not have easy access to a data projector as tigey beaching. Dayna had to move her
class to a nearby area to use the data projedaioFiana asked for a data projector and

was given one. Cath and Barry could book a dajeqiny if they needed to use one:

You have to book them, there is online booking Whibave had issues booking
them for the right time and day. But | think | arepit now. (Cath)
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Not having a data show limited the teacher’s gptlit have whole class discussions

around a presentation, and access to a data mojeatle this possible.

Two of the teachers in the study had trouble witteasing a power supply. Ana did not
have a power point that was situated in a placeetmabled her to use a data projector
without an extension as she began teaching, andidgimet have an extension cord. One

of the classes that Dayna taught in had three ppeiets none of which worked:

In the art room none of the plugs work, there fissg blown and it has been like

that for about 6 months. | called the computerr@idin as | thought there was a
problem with my laptop. | had tried all three pliigghe art room. He came and
plugged it into the office and it worked. | wasesobarrassed. So | can't use my
laptop in the computer room as it has no battedyitazan't be plugged in. | asked

at the start of the year if | can have the bafiged and it hasn’'t happened.

This prevented both Dayna and Ana from using dedgeptors. These barriers could
and should be easily remedied, so the factor isaehuch the lack of power supply,
but the lack of a sense of power, influence andwkedge that these beginning
teachers had to get things changed or remedied.iFlprobably due to both being a

beginning teacher and still learning the culturéhef school they are in.

Cellphones are a ubiquitous item in secondary dshand this was utilised for
organisational purposes by some of the teachettseirstudy. A barrier for some of
the teachers was their privacy, not wanting to g their personal cell phone
number to parents and students. Barry in particulas careful about keeping a

professional distance:

Researcher: so you don't have a Bebo page?

Barry: No way, I've decided, you know that up t@¥40f job dismissals in the
States are from information from pages like Facklzmal Bebo. Plus I've always
thought six degrees of separationwould just rather not have one. | am pretty
paranoid. (Barry)

This was not an issue for other teachers:

Dayna: | use text messaging all the time. | textkiag. | tell them when they
have to bring something in the next day when theyeay. Just my seniors.

Researcher: There are no issues with students ipajpgropriate or anything?

Dayna: No. | could change my number if it got likat | guess. | didn't really
think about it. If it was an issue, | would deattwit. (Dayna)
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Having a personal cell phone enabled communicatiin students for Dayna and
Erina. Students having cell phones enabled themutoorganisational details and
reminders into their cell phone and use the caloufanction.

Access to other hardware such as digital and videaeras enabled the teachers and
students to use the technology; conversely, hawarspare a digital camera with four

other teachers made recording student achievenféould for Ana.

Access to programmes was an important enablingrfalittseemed that the teachers
would use programmes that were available and they tvere familiar with. If a
programme was not available it would not be comsuiéor use and as new teachers,

few had the knowledge of systems and/or the posvget a new programme installed.

There is awesome software out there. | spent@f ke [at university] working
on a software likeilicon coachjt analyses all different types of techniquess it
biomechanical package. They have a school pacKkage,t is still really

expensive. (Barry)

Research has identified that access is an impddatdr that teachers consider when
making decisions about how to teach (Moseley etl899; Sandholtz et al., 1997;
Webb & Cox, 2004). In this study access remainsontgmt as both an enabling

factor and a barrier to the beginning teachers.

Experience

Being a beginning teacher meant that the teachersistudy had limited experience
of teaching, learning and school culture from achea's perspective. The

experiences a teacher had appeared to impact owdfiethat they chose to use
technologies. Ana had limited experience of digtethnologies being used in a
school setting or in her areas of expertise, thaslgh did have experience of using
digital technologies in her personal life. Ana uskgital technologies for presenting
information and accessing resources or informatiefiecting her own experiences

of how she had used digital technologies.

Barry had applied the use of digital technologiesis area of expertise (physical
education). He was less familiar with the use @ijtdl technologies in science and
mathematics. This appeared to impact on his vielosi digital technologies could
be used in the different subjects that he taughthé observed lesson the students
were focussed on learning conceptual physiologicirmation in an interactive
environment. He was less confident about usingalitgchnologies in mathematics,
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noting that he had used the available programmes than his mathematics
colleagues. He had not reported using mathemapiesifec digital technologies in
his degree or having observed anyone else using.thmemathematics he believed

that students:

...might be able to do it interactively but they ¢ai® it back on paper and that's
where most of the tests are, so they still havetable to do it on paper.

This view was not expressed with regard to physedlication, which also has
written exams. This likely reflects a differentdt of thinking about applying digital

technologies in the different subjects he was tegcwhich depends on the depth of
understanding (as a result of experiences) of pegleal content knowledge and the

use of technology in a subject specific context.

Both Fiona and Dayna had experienced using digiémhnologies in their
undergraduate degrees with Fiona using digitalieldyies as a key component in
her subsequent industry experience. Both thesté¢emsaw digital technologies as
integral to their teaching subjects, graphic desiga art.

Experience shaped the way that digital technologie® integrated into the teaching
and learning programme and the opportunities sobghthe teachers to integrate
digital technologies. Experience of digital teclogpés being used to understand
concepts or develop subject specific skills wasmaabling factor for teachers using
digital technologies to create knowledge. A lackerperience could be a barrier to

their use.

Support

The teachers reported either strong support fraenstibject departments in which
they worked, or strong support from educationaliseyond the school. Those
teachers who did not report strong support fronhiwitheir school were those who
were the only specialist teacher in the school.s€heachers commented on the
importance of external support they received frogal subject associations (groups
of teachers teaching in the same specialist aneah @ase study E, support from a
university lecturer she knew from her teaching aliph. Dayna was an exception,
reporting strong support from both the departmdm was teaching in and from

beyond the school (see Table 18). Cath reportezivieag limited support within and

beyond school while teaching in another country anthe first school that Cath
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taught she noted that she would have liked sugpddach physical education to the
higher levels of students, but had been unabletess this through the school she

was in or through local networks.

The support reported by the beginning teachersiacdded in diagrams in the
individual case studies is collated in the Table W8ere the level of support is

indicated by S (strong), M (medium) or L (low).

Table 18: Level of support reported across castiestu

A B Ci1 C2 D E1 E2 F

Formal school support |

Informal school support

School structures to support
beginning teachers

Regional teacher networks b I I 1

Use of informal teacher
networks

Friends/support beyond
teaching.

Dayna, Barry, Fiona and Erina (at her second s¢haported strong collegial
support through a subject department where theydcdiscuss their ideas about
teaching and learning. This included discussiomgitbsing technologies:

| get support from everyone else in the physicaktation dept, informal support
..., Emma is really onto it with Kamar. Everyone jhetps each other. Everyone
else had used Photoshop before so they helpedtméhai. (Erina)

Technical support within the school was an impdrfantor for the teachers to use

computer rooms, gain access to data projectorgencome barriers faced.

Support as a beginning teacher, while it variethandifferent schools, did not seem
to directly impact on the use of digital technokgyiby the teachers. Barry noted

strong support enabled him to take students imtmnaputer room:

One of the computer teachers has been quite siygpoftme when | have gone
in there with my class. A tough class, she hasdtayd helped, supported me,
made sure the students are aware of the rulesoatidas around the classroom.
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That has made it much easier for me. Not havirjggibgo in there, remember it
all and try to enforce it when | haven't actuales it. So having someone who
knows it and supports makes it a lot better.

Without that support he was unlikely to have atteedo use the technologies with
that particular group of students.

Ana and Dayna mentioned the lack of support totgetnologies working in their
classrooms as a direct barrier to their use.

... | can’t use my laptop in the computer room dmg no battery and it can’'t be
plugged in. | asked at the start of the year ifuh bave the battery fixed and it
hasn’'t happened. (Dayna)

The support of friends or people beyond teaching ma@ed by most of the teachers
to some extent. Barry had been shown a websitegaith his students by a friend:

Friends give me ideas, show me sites. A friend skowe the BBC anatomy site.
Guys from [the organisation] that | used to workhwthey are often looking at
new training ideas, they send me sites and linkkégk out which is quite useful.

Dayna also noted the importance of the suppontienfds:

I have lots of friends who are travelling all otlee world and looking at amazing
stuff at the moment. They are on things like BehAod | have just joined
Facebook which | am still learning how to use yoww so that | can see what
my friends are doing. | got sent a whole lot otymies of artwork, photographs of
amazing architecture from Greece. | have some @pmifrom all over the world
as far as resources are concerned, just ideas.

Dayna noted that this support was diminishing tgtoter first year of teaching as

her friends were moving down new pathways.

Beginning teachers value support from teachers @igbertise in their subject area.
Where the beginning teacher was the only teachea efibject in a school, the
support of the subject association teachers or knexperts in the subject pedagogy

helped them develop their pedagogical content kadge.

Structures

A significant barrier to the use of digital techogiles identified by Erina, Barry,
Cath and Ana was aspects of the school structinasthey had to work within.
School structures also enabled the use of digaerologies. Timetabling, room
allocations, school curriculum and length of lessoauld be a barrier or enable the

use of digital technologies within their lessons.
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Erina and Barry had classes located in differeat® around the school. This meant
that they had to move to meet the students in thsswom and had minimal
preparation time before students arrived (or theiwed after the students). Barry
was keen to use a data projector at the start ofidsisons to minimise his time
writing on a whiteboard and for a quick start tesiens. This was not possible as
classrooms did not have data projectors set upamtso they had to be booked and

carried to the classroom, then set up.

The reality is | will use them as much as is adbess&nd practical. If | have
access to use those, to spend time doing compuaidskops with them then |
definitely will, if it fits in with the timetable(Barry)

Erina was moving between classes which did have plajectors set up in them and
did use them for her history students who werehaa game room each lesson, but
found it more difficult for her heath and physieducation students who were in
different rooms. An added consideration for Erinasvihe length of lessons. She
found that the lessons were sometimes too shoactomplish learning activities

which used digital technologies such as the obsgdpeely image lesson:

By the time | get everyone into the computer roaeh lagged in it is half an hour
max to complete the activity. They couldn't all wam their own image, not all
were here when the photos were taken, they couddindfownload the image |
sent them and the computer room doesn’'t have thacitg to have all the
students working on a computer individually. Thesr@ne computer room with
30 computers. This is always booked with the IEs#s. These are all barriers to
the use of digital technologies in this exampleingd

School curriculum and rooming decisions could impgat the availability of suites
of computers. This appeared to sometimes causeaassabarrier for Dayna, Cath,
Fiona and Ana who could not get the flexibilityuding computers with their junior
classes that they wanted. Conversely, school aturin and rooming decisions
made enabled digital technology use for Erina, Ragnd Fiona.

Erina had access to suites of computers, unitsook what had digital technologies
integrated prepared in advance and a school-basaitudtum which included
computer skills when students were in year 9. WBgna wanted to teach students
about body image through a Photoshop activity,aittevity was prepared for her in
advance and the students were familiar with thgnamme, having been introduced

to it the previous year.
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School policies and procedures were found to baradp to digital technology use in
some schools. Blocked websites were hindering Fam& Ana. Fiona used the
technicians to gain access to the blocked sitesisbded. Ana tried to use proxies to

access blocked sites.

The school where Fiona taught had a policy of bloglstudents from accessing the

computers for misdemeanours:

There are students here who come from homes withlitttee money. Students
who don’t have access at home get on the companershey just want to play
games. When they do that | shut them down quiaktiythey lose their licence. A
loss of licence is a barrier that you come acrogsnieans that students can’t go
on to the computers.

Students would also lose their licence for unifaniningements.

Dayna and Fiona both had access to a pod of conspuget to their classroom. This
enabled them to integrate computer use with themios students. This contrasts
sharply with Cath’s experience in her second schwloére the school policies
appeared to limit access to computer suites amdactive whiteboards (which were

only available to the senior mathematics teachers).

Structural barriers were not limited to the schegdtem; the qualifications system
also held barriers to the use of digital techn@egiDayna identified one such

barrier:

The closest | have got (to using digital portfdlids digital submissions. The
students think it is great — it saves them mon&lQMN doesn'’t accept this for
their final submission yet. Some kids do animatithrag must be turned into 2D
images onto a board. It takes them ages then tey to flatten them for their
final assessment. It is crazy. (Dayna)

Structures in schooling and the wider educatiotesysan inhibit or enhance the use

of digital technologies by beginning teachers.

Beliefs and attitudes

The teachers’ beliefs and attitudes or disposittonld be an indirect barrier or
enabler for the use of digital technologies in l#ag and learning. Fiona was clear
about what she aimed to accomplish in her teachimlearning and was assertive in

getting what she needed to accomplish this:
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| currently don’t have a data projector in the rdomill be teaching in. But | have
a bit of weight and | am going to push for it. ¥bdeen quite vocal. | get on quite
well with the person in charge. He has even saiddd Fiona, | forget that you
are a beginning teacher’. And that is why you dahiays come to mind for
stuff.

Barry was proactive, being able to tap into thepsuwphe needed to be successful. He
had a strong support network which he nurtured.nadad aan doattitude:
| got the computer at the end of last year asdéédr it — | said if you want me to

do any work over the summer | need a laptop | amggm Auckland for the
summer, so they gave me this one.

Ana did not believe that she had the power to gairess to digital technologies or
change procedures:
Then again, how am | going to get them onto thepeder — there is a room next

door but how am | going to get them onto it. | veblike to, but it is the story of
my life. How am | going to get them to do it?

Cath, like Ana, did not have the support she needethe perceived ability to gain
access to use digital technologies in the secohdascshe taught in. This did not
appear to impact on her belief in the importanceisihg digital technologies with

students to enhance their learning.

The differences in attitude and context had ancefte the teachers’ ability to

overcome barriers to the use of digital technolegigona and Dayna were able to
find solutions to barriers they faced through inaioon or by asking for help. Barry

overcame barriers by accessing the support he deéde found it difficult to

overcome the barriers she faced.

The factors identified as barriers to enabling heas to use their knowledge of
digital technologies in their teaching practice ntygped. When they were present
they were perceived as enablers and when they aleent they were barriers. The
barriers and enablers were coded to two overlappimgntations: context based
(including access, support and school structuraesd) @ersonal based (experiences
and beliefs). The teachers were innovative in awarag barriers, especially where
they had a sense of agency, and the presence rdrbadid not deter them from

aspiring to use digital technologies in the lonigem.
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How do beginning teachers connect and collaborate i n their

teaching and professional learning?

The most common way that beginning teachers coadetir the purpose of

professional discussions was through face-to-faeetimgs with colleagues, other
teachers or friends. Email was used between meetingo keep in contact, though
text message was found to be a preferred way ohuancation with the beginning

teachers. The researcher found that keeping inacbtiy text message was more
effective than through email, usually generatimgsponse within 24 hours, whereas
emails were sometimes left unanswered. The teac$tated that they preferred

contact to be made through text message.

Professional discussions ranged from formally tabketd discussions to informal chats
at a chance meeting. All the teachers were includd&®RT support (except Cath when
she was teaching in England) though the extenthefdrogrammes varied greatly
between the schools from one regional meeting ettier PRTs and one observation by
the head of department (in ten weeks) to structwesekly meetings where agenda items

included latest research, behaviour managemerdgpgg and supporting students.

Types of connections and collaborations includeatia resources, ideas and skills
or knowledge about using digital technologies. Dyaported sharing resources
with the head of the art department. She sharetibshe had made up and the head
of art had shared teaching and assessment ideay. @ been shown the anatomy
and physiology by a friend and the body image lesdbat Erina was using were
shared through the physical education and heajthrtteent. Ideas were also shared
between teachers. This could happen during informeétings such as Dayna’s
lunchtime discussions with her head of departm@mBarry’s conversations with the
other physical education teachers. Knowledge about to use programmes was
also shared; Erina was shown the basics of Phgtobljoa colleague and Fiona

learnt about wikis from her head of department.

The beginning teachers reported learning or gairdegs from their students. Cath
was given the idea of video analysis, Barry wasyeded to allow the students to
use the calculator function on their cell phoned Ana’s students helped by finding

the proxies or websites. All the beginning teaclgarge examples of instances when
they listened to their students, though they werteasked about this. The examples

are spread through answers to different questiéisna was observed asking
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students for input into what to include in a clagki; Dayna had the students

involved in providing music for the classroom.

Beginning teachers did use digital technologieadoess information and resources
for teaching purposes, but not Web 2.0 social ndting. Web 2.0 interactive
technologies only impacts in the area of commuimgatith peers beyond teaching.
Therefore digital technologies have not impacteghificantly on the ways that
beginning teachers connect and collaborate to engagprofessional learning,

beyond emailing information or organisational fuocs.

What learning occurs in a beginning teacher’'s class room as

students use digital technologies?

The digital age learning matrix was developed tanexe the potential knowledge
creation and connected sharing of the knowledg&anning activities used in a
school setting (this is explained in Chapter 2)eiviews and observations included
how learning activities fitted onto the matrix awdthin each case study description

these were examined.

The intention of the learning was examined usirgydigital age learning matrix as a
framework for part of the data collection and asayThrough the use of the digital
leaning matrix learning activities were examined fbe inclusion of critique,

connections, collaboration or creation of knowleddde actual learning that

occurred was not examined in detail as it appetydae beyond the scope of this
thesis, though in three of the case studies a saof@tudents shared how and what
they were learning as they were using digital tetbgies and the teachers in

interviews commented on the success of particekning activities.

Depth of learning activities in the digital age

Each of the case study teachers had students physising digital technologies at
different times during their first year teaching.sAmple of the activities is included
in Table 19 including examples from the technologsts, mathematics, physical
education and social sciences curriculum areas. &@mples in the table are
explained further in the previous chapter in edcthe case study descriptions. Table
19 was developed by examining a selection of legraictivities that the case study
teachers reported they had used during their fiestr of teaching. The learning

activities where students used digital technologiese each designed for different
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learning purposes. When the activities were exathiioe what the students were
being asked to do (the learning intention), it waglent that some activities had the
purpose of the students completing a measurabie sash as downloading pictures
from the internet, and other tasks were requiringlents to develop conceptual
understanding, such as in the anatomy and physicdegmple discussed in case
study B, and others were requiring students toterdlaeir own reality through

applying concepts or processes, such as develggimbols to communicate an idea.

All of the teachers in the case study schools ohetuat least one activity using
digital technologies which focussed on studentsetstdnding concepts within the
subject they were learning. Cath included a legrmictivity that explicitly included
critiquing and evaluating digital video of physicabvement in physical education.
Two of the teachers, Dayna and Fiona, included @ivity which involved the
students creating knowledge with the use of digeéahnologies. Dayna applied the

idea of creating knowledge to her teaching in art:

If they can get the conceptual and holistic viewwbiat art can be — like artists
models, how to use artist model — like | am gommgge this person’s techniques,
how they apply the paint and | am going to usepkison’s composition. If they

can understand how they can combine that andhbgtare pretty much sorted
because they use that and that and it becomesotheiwork, even though they

have copied other people’s work, they have onlgriak small part. That would

be knowledge to me, understanding those concepts.

Most of the learning activities required studerdsntake connections and aimed
towards developing conceptual understanding. Thesles may have led to greater
conceptual understanding through later learningyiéies; this research focussed on

the learning activity using digital technology.

Learning activities from case studies D and F idetli critically evaluating ideas or
concepts and then creating knowledge or intellégit@erty. The learning activities
which included critique, evaluation or creating Wwhedge were all activities within
the teachers’ specialist field of pedagogical kremlgle and experience. None of the
teachers included sharing knowledge, the higheelle¥ knowledge creation in a

connected digital society.

Engaging students

But sir, | haven't figured out whether | am male@male yet (Student comment
at the end of a lesson, case study B)
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The use of digital technologies was found to enghgestudents in learning. This

was observed and reported by the teachers andhssude
Engagement was noted in the following forms:

Students who did not want to leave class, for examp

Autumn then takes over using the mouse and theitéah guides her as she asks
for help. The bell goes, but Autumn doesn’t movél whe has got the letters
coloured about five minutes later. (Observatiorsdtom case study F)

Students were enthusiastic about learning:
Researcher: Are you likely to go to this site again
Student: Probably this afternoon to show my Mumut¥ look at what we did!”

Students who said they were likely to return toldaning activity in their own time

later:

Researcher: Are you likely to access these welis#gsnd this class?

Student: Yes, definitely and for study and stufe Will use this to revise from
home. So it is pretty good.

Students observed to be on task during the lessons.

The students and the teachers did not make anyivegamments about interest or
motivation when using digital technologies, beyoadfew students who were

sidetracked by the topic of brain sex in case s&idy

But really only two of the students got off tadkey are the least mature in the
class | expected that, they focused on the bramnaspect, which is useful
information, but not anatomy which they neededtms$ on, so they did go back
to the anatomy.

The engagement could be attributed to three factbes multisensory nature of
learning activities, the support they receive whalaning, and the personalisation of

the learning activity.

Cath noted that the use of multimedia presentaadtware increased engagement in

her senior classes:

PowerPoint — | do that quite a bit. | find kidsdeo focus more when | put things
on a PowerPoint with pretty colours and picturesd this more for year 12-13.
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The engaging effect of the multimedia was also chatecase study B by a student:

It is pretty interesting. You understand it morehé& | do this | know
straightaway if | am wrong and | learn the righswar. | read it and it shows me
pictures. It is quite interesting. | am aiming farcareer in sports and this is
something | really need to know.

The above quote includes a reference to other msa®w engaging in the learning;
the learning activity was deemed to be interesding relevant to the student’s career
path. Barry's carefully designed anatomy and pHggip learning activity was an

example of personalising learning to successfuilyage his students:

The students did as hoped. | was worried that tindests would get bored, the
activities wouldn’t sustain them and they would gfétask.

He designed the learning activity to engage theestis in learning by personalising it to
meet their learning needs, building on what thegt peeviously learnt, including a
limited number of targeted websites connected tiivahome page and including links

to how the learning might fit in with future care@nd tertiary learning opportunities.

For the class ofinderachieving boythat Barry taught he personalised their learning
by utilising their interest in rugby league:

The league hooked them in and they were able tohwvitain class time, they like
the competitive aspect and taking on the persoagefson.

Students reported engaging in learning becausecihdyd go at their own pace, they
knew what they had to learn and were able to getadiate feedback on whether

they had learnt it:

It is a good way to learn because you get to réadtat and do the activities,
learn about the stuff as you go, at your own p&iéeen | do the worksheets
sometimes | don’t understand them as | don’t hdivihe information but here |

can go and look at all the information. You carklabit then try and do the tests.
(year 11 student, case study B)

The learning activities started from a basis of twas familiar to the students then
moving them to the unfamiliar as a way of scaffiotgdistudent learning. Students
were encouraged to engage in the unfamiliar thrqaesr support and by being able
to move at differing paces, depending on their amdividual and group’s learning

needs. During an observed lesson, Barry spentuiitieevery student in the class to

discuss their learning progress:
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| watched all of them have a go at the muscle gamaitched at least half of

them do the test on that. Which was good to seey il look at the skeleton and
I didn’t mind them doing that as we have done thishave looked at the bones,
as this goes with the muscles. | have no problemmggvith the bones as we have
done it.

Students interviewed in case studies B and F knéat they needed to learn and
were able to find information they needed usingdites their teachers had directed

them to on the internet:

[the internet is...] Better because it is easy td fifnat we want to learn. | find it a
lot more easy, there were so many more (symbotsjtéso much easier to find
things on the internet than a book. (year 12 stiudase study F)

The students were able to get help through the iteelbsformation when using

interactive programmes or from their peers wheg treeded it:

. it is easier to learn because it is like one op time, not waiting for the
teacher to go round all the other students. (yeatudent, case study B)

The students felt they were in control of theirrteéag and this was seen as a good
thing:

The six teachers in the study were using digitehmelogies to personalise learning
for their students to a greater or lesser exteith the purpose of maximising their
achievement through the students engaging in thenileg. Examples of
personalising learning included giving students sotontrol over their learning
through choice, pace and knowledge of expectatilbmsing learning activities to
student interests and passions and by giving iddals targeted formative feedback

on their learning progress.

In the observed classes the students were wellostgapin their learning both from
peers and from their teachers. This support watylito have helped engage students
in learning through direct support and indirectiyough the learning environment

which had been created.

In all the observed classes the students workegthegin informal groups of two or
three and shared ideas and learning as they werthey could not work out
something in their small group they would turn tihess in the class. Examples
include a student calling out across the classtiher group of studenta/here is
the voice box fellasqyear 11 student, case study B) and in case studypBir of
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students leaned back to ask for help from anotheupyto make a bouffant hair

style.

Three of Fiona's students noted her dedication dimdct contribution to their

learning:

I learnt how to trace that then how to make it Bkislue outline then | could draw
on top of it which | would never have known withdtite teacher). She is really
good because she will offer you one on one likeré@aks and stuff.

Yeah definitely — she’s real dedicated.

Yeah real dedicated. (three students talking abeirtlearning, case study F)

Digital technologies were seen as a way of imprguime ability of the teachers to
personalise learning:

...as we move on to body image, definitely use iteh@hey have to design a
poster. But | am going to say you have to do agmtesion, they can do a poster if
they want, but they could do a PowerPoint, a Pegepa webpage, | found last
year teaching in the classroom they didn’t gettiost out of the learning. | think

| can do it better using the digital technologies.

There are huge amounts of information about bodygemon the internet. The
information | can talk to them in class are quimeited in terms of the scope of
what is out there. What it also does is allow thtenexpress it in way that is
relevant to them. When | just say bang, do a pestere of them it might appeal
to, but a lot sigh. By giving choice and optiond aomething new to try that they
don't always get the opportunity to do then thaegithem the opportunity to put
in the effort to really give it a go. That is wHatant with this class. | expect at
least half the class to gain merit or excellendeeyTare working towards that
now, but to achieve it | need to increase thatdste

In some of the contexts the students reportedttiegt did not usually use digital

technologies at school for learning:

We don’t use computers in other subjects, excegeography. (year 11 student,
case study B)

It could be expected that the students’ engagemastdue to the novelty factor of a
different type of lesson, but this was not evidenthe student think alouds where a
range of reasons for engaging in the learning iigtivere reported, none of which

could be directly attributed to the novelty factor.

The case study teachers used a range of learnivgias for differing purposes. The
lessons with digital technologies engaged studentke learning process, and this
was not due to the novelty factor alone. The digitge learning matrix provided a
framework to evaluate the depth of learning anslas evident that all teachers used
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digital technologies to help students to understemacepts. Some of the teachers
went beyond this to have students critique andus¥elideas, and two had students
creating knowledge. None of the activities aimethdwe students sharing their ideas

and receiving critique beyond the classroom envrent.

Summary

The beginning teachers in this study were usingrege of digital technologies in
their teaching practice. They used their cell plsom®re than email, presentation
software to organise lessons and to present inftwmao students, digital photos
and video as an assessment tool and record keegilgstudents were learning
through the internet, software programmes and stlgpecific technologies. The
purpose for using digital technologies included agigg students in learning,
accessing information, preparing students for tleeldvbeyond school to complete
administration tasks, using time effectively, savmoney and saving the world by

reducing the school’s carbon footprint.

They chose to use digital technologies in theirchh@®y practice due to their
aspirations, support they received and the acdesshad. Each teacher brought a
unique disposition, knowledge set and range of eepees to teaching which
influenced their aspirations to use digital teclwgads. The access, structures and
support afforded by the context in which they weraching made it possible or
difficult to use digital technologies, along withet learning environment they were
able to establish. The support varied within thetegt that the teachers were based
though common to all the teachers was an appreuiatfi technical and pedagogical
support. Schooling structures, policies and proeslunfluenced decisions made
about the use of digital technologies includingnedtabling, location of digital
technologies, exam requirements and school polisigsh as consequences for
student misbehaviour that all impacted on how dnthe teachers used digital
technologies. The access that the teachers hadital dechnologies also varied and
was influenced by cost, school policies and prooesiitsense of agency, support and
time. Irrespective of the difficulties faced, theathers became increasingly
confident in their ability to integrate digital tewlogies into their practice over their

first year of teaching.
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How the beginning teachers chose to use digithin@logies was influenced by their
own experience of using digital technologies. Eigrere of generic technologies and
programmes led to the use of presentation softamdenternet inquiry type projects.
Alongside other factors were the teacher’s dispmsitwhich influenced their ability

to build and maintain their personal learning neksptheir resilience when facing
setbacks and their sense of agency. Beginning @éeacdid use digital technologies to
access information and resources for teaching paepand for communication with

peers, but were not utilising Web 2.0 functionalay professional learning.

The students were engaged in learning while usimgitatl technologies; the
engagement was due to sound teaching practicethamdedication of the teachers.
When using digital technologies the teachers wdie & personalise learning,
allowing students to go at their own pace and te@lahoice in their learning, which
engaged the students in learning. The digital agening matrix emerged by
applying ideas of connectivism and creativity toaswge the learning potential of
teaching activities which use digital technologiéssing this tool for analysis
resulted in the identification of a pattern thaleegted a correlation; the learning
activities which included critique, evaluation asréating knowledge were within the
subjects of the teachers’ undergraduate degreesraa what they had experienced
using concept specific digital technologies, whagbpears to have extended their

pedagogical content knowledge.

Large scale surveys and quantitative data to exatmginning teachers’ experiences
of using digital technologies was considered at rmearch design phase of the
thesis, but a quantitative study would not haveilted in the examination of the
complexities faced by teachers. The complex infb@srthat impact on the beginning
teacher as they seek to transfer their knowledgeséodigital technologies with their
students was examined through multiple case studiesn the findings from the
case studies were compared so that each case whslyinderstood further, and

conclusions were able to be drawn as the sum was than the parts.
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Chapter 6. Discussion

Na to rourou, na taku rourou ka ora ai te iwi
With your food basket and my food basket the pewjllehrive

This study aimed to ascertain how digitally ablegibring teachers use digital
technologies in their teaching practice. This chagtaws together the findings from
the case studies with existing understandings fresearch literature about learning
and beginning teaching in the digital age. It bedig examining the knowledge that
the beginning teachers brought with them to theaching context and whether the
teachers were able to apply their knowledge tor tteaching practice within the

complexities of a school. The content and learnimgntion when using digital

technologies are evaluated and discussed. Complthebry is revisited and how

secondary schooling could be categorised as congylebems is explored, including
aligning the pedagogical reasoning and action mddeeloped by Shulman (1987)
with ideas about knowledge creation, teaching aadning in the digital age. The
chapter concludes by examining the context of begm teachers and how this

influenced the research, the implications of tteeaech and future research.

The research was conducted through a complexityryheonceptual framework on
the ideas of theorists such as Davis and Sumar@6j2Morrison (2002), and
Waldrop (1992). The constructs are visually presg¢nnh Figure 31. A complex
system (in this study a school) has a number oéaspvhich make it unique (for
example, its structures, history, processes, daiaformation, and people). These
aspects are interconnected (as shown with randack ihes) and change over time,
but the integrity of the system (yellow octagonnens in tact. The boundaries of
the complex system are open so that information idads can pass between the
parts of the system (black lines) and systems @eds beyond (a-f). The
connections between the parts are where knowleohgeges as the system evolves
due to change within or from beyond the organisatithe system changes as new
ideas, processes, or practices are introduced awelaped (diversity) or become
redundant. The emerging knowledge is not predietaltis knowledge development

is underpinned by connectivist learning theory ifg2as, 2004).
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~~ Complex systemi-.
’ or organisation

Structures
History (experiences and
Processes
Data or informatio
People &
Resources

Figure 31: Model of ambiguously bound complex syste with connections
within and beyond its boundaries.

The people- the beginning teachers

Teachers in New Zealand secondary schools makeidesiabout how they will

teach their students within the boundaries setdhoa and national policies and
procedures. Applying the model in Figure 31, thenptex system would be the
school. The beginning teacher would be a subséhefpeople in the school. The
school would be a nested structure (Davis and San2806) of the New Zealand
education system (‘a’ in the above diagram) whistludes national policies and
procedures that the school system must follow. Wag teachers make decisions is
illustrated in Figure 32. The beginning teacherslenigaching decisions about using
digital technologies with their students by tramsfeg their learning; by drawing on

their pedagogical content knowledge, their expeesnn using digital technologies

and by considering what was feasible in the contexthich they were teaching.
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Context
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Pedagogical

Experiences

Figure 32: Transferring learning: considering whetter to use digital
technologies

Base knowledge brought to teaching

Differing types of transfer of learning are iderf in the literature. The cognitive
approach to transfer of learning involves complied dynamic processes likely to be
appropriate for transferring knowledge or experesne a digital era. A cognitive

approach recognises that when a learner is in ecoatext or situation they bring with

them their beliefs and experiences which includes fypes of knowledge: conceptual
knowledge, procedural knowledge, strategic knowdedgnd tacit knowledge

(Bransford & Schwartz, 1999).

The way that the case study teachers transferead lgarning followed a cognitive
approach as outlined in Figure 33. Their conceptoaivledge included concepts and
methodologies learnt through academic and infoshaly of their specialist subjects
and the preservice teacher education diploma pmogesy procedural knowledge
gained through informal and formal learning of htawuse of digital technologies,
strategic knowledge linked to curriculum implemeiota and tacit knowledge such as
techniques to engage students and keep them falcasdearning. These four types of
knowledge together contributed to the teachersiedge, and align with Shulman’s
(1987) base knowledge for teaching which includedagogical content knowledge,
conceptual knowledge, pedagogical knowledge, ctuieknowledge and knowledge
of educational purposes and values. By applyingr teeisting knowledge (base
teaching knowledge) to the new situation of usingta technologies in a learning
context with their students, the teachers in thelystwere applying a cognitive
approach to transferring learning. Figure 33 itaigts how the types of knowledge and
experiences of the beginning teacher interactrio the basis of knowledge that could

be transferred to the teaching situation.



220

i ..Iﬂ- . ! - : H i -.Iﬂ- . !
iTah ;,‘E—,?Fg.':‘! , *._,,,rr.;,‘%ﬁg.':‘! ,
Conceptual knowledge
e Knidiletige of the sibjéct: Theyiane ‘redching, howimo:tedeh The s(bect. ¢
Eontent aid how students-learn

:
g
g

EUTTE R R ety

Figure 33: Base knowledge for cognitive transfer dearning

The base knowledge transferred was found to inclu@gemplex range of factors.
Clifford et al. (2005) had found that student te&xshwho were confident in the use
of digital technologies in their personal use wea@ necessarily confident in
decision making in planning and implementation dafitel technologies in their

teaching practice. If the beginning teachers west able to make the cognitive
connections between their pedagogical content kewyd and their procedural
knowledge of using digital technologies, then ituisderstandable that they would
lack the confidence to integrate and transfer tlk@iowledge to the classroom

situation.

Researchers have identified the importance of teggihilosophy on the willingness of
experienced teachers to introduce digital techmedotp their teaching and the way that
they use digital technologies (Becker, 1999; Qidfd@2004; Cuban, 2001). Studies have
noted the importance of teacher beliefs in theafigkgital technologies (Ertmer, 2005;
Goos et al.,, 2003; Hernandez-Ramos, 2005; Moselewl.e 1999). The general
conclusion drawn from these studies is that teaahez digital technologies in ways that
align with their beliefs. For example, teacherdhwettransmission approach to teaching
saw digital technologies as learning with technioals (Levin & Wadmany, 2005) or
teachers with constructivist beliefs used digigghinologies in constructivist compatible
ways (Becker & Riel, 2000). The initial intentior this research was to explore the
types of beliefs that may be relevant to transfgriearning in the digital era, but this
was found to be problematic. The teachers in tdyswere able to explain what they

believed the role of the teacher in the learnirec@ss should be to a greater or lesser
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extent through terminology and ideas commonly usdtie teaching qualification that
they had recently completed. Being recent gradusieg knewhow they had been
taught to teach using a range of teaching stratégiecaffold student learning, building
on their prior knowledge and giving frequent foriveitfeedback to students on their
progress towards identified learning outcomes. gdraetice they had observed, the way
they had experienced being taught and the wayttheght themselves may not align to
their expressed beliefs therefore it was diffitalput their beliefs into their pedagogical
practice. Such a result was found by Chen (2088)exploring beliefs was problematic,
it was decided to focus on the way that the teachpproached teaching and their
intended learning outcomes through the use of aluation tool which was developed
and applied. Examples of teaching using digitdinetogies were aligned to the digital

age learning matrix to evaluate the potential liegrn

Karsenti et al. (2002) found five factors behind thotivation of student teachers to

integrate ICT into their teaching. These included:

» the integration of ICT in their placement classrgom

» the student teacher’s level of computer literacy

» the pedagogical integration in the teacher educgtogramme
« the future teacher’s expectations of success @ygrating ICT

» the value placed on ICT by future teachers.

The first three in this list were found in this easch to contribute towards
developing the student teacher’'s pedagogical conkeowledge, though on a
superficial level unless awareness was being ratkesligh explicit discussions
connecting ideas about digital technologies ancagedical content knowledge. A
factor not included in the research by Karsentalet(2002) and identified in this
thesis was the importance of knowledge and expeggefrom undergraduate degrees

and work experience.

The type of knowledge that seemed to significamijuence how the beginning
teachers in the case studies used digital techieslogas their pedagogical content
knowledge. The greater this knowledge within te&lfthat the teacher was teaching, the
more likely they were to use digital technologieghwstudents in a way that encouraged
critique, evaluation and knowledge creation adreedlin the digital age learning matrix.
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Pedagogical content knowledge

Shulman (1986) developed a framework for teachawcaibn in which he
introduced three content knowledge bases essefotiateaching: subject matter
content knowledge, pedagogical content knowledgd euarricular knowledge.
Subject matter content knowledge is the academiowledge of the subject
including the substantive knowledge (concepts aridciples) and the syntactic
knowledge (subject methodologies). Pedagogicalerdrknowledge is how to make
the subject comprehensible to others, to help &rarnonstruct an understanding of
the subject. Shulman (1987) suggested that pedamjogontent knowledge was

essential knowledge for teachers:

The key to distinguishing the knowledge base afttewy lies at the intersection
of content and pedagogy, in the capacity of a txath transform the content
knowledge he or she possesses into forms thaedegypgically powerful and yet
adaptive to the variations in ability and backgymesented by the students.

(p. 15)

Pedagogical content knowledge is unique to tea@retseparates a subject expert from
a subject teacher, for example, an historian frdnstry teacher. Curricular knowledge
varies depending on the nation’s policy about @rand resourcing of the curriculum.
Shulman includes software, text books and othewuress as curricular knowledge. In
New Zealand curricular knowledge is more commordgoaiated with knowledge of
implementing curriculum documentation, departmesfiemes and teaching aims as
developed by the state, school or department. Treachsources and tools including
digital technologies are selected by the teach&ramhing department, so therefore they

would be categorised as pedagogical content kngwled

Pedagogical content knowledge was found to be gortant influence in how and

whether the beginning teachers used digital teduies. WWhen teachers in this study
were teaching a subject in which they had transfestrong pedagogical content
knowledge, the learning activities that they hadigiged for students that included
digital technologies had a greater depth of learin the digital age learning matrix.
Activities where students were critiquing, evalogtiand creating knowledge were
where the beginning teacher had a thorough grasphefsubject content and

methodologies in the subject being taught. Learrmagjvities which had been

designed by the teachers where they had strongypgital content knowledge were
reported and observed to engage students in theirlgaprocess, showing strong
evidence of personalising learning for the students
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Effective teaching practices (pedagogical knowl@¢dgere evident where the

teachers designed learning activities which inaluttee use of digital technologies
within a topic in which the teacher had strong pedgcal content knowledge. This

included developing learning relationships withdgts, having students active in
the learning process, giving formative feedback stadents on their learning

progress, having the content meaningful to theestts] differentiating learning so

that students can learn at a different pace tospé&@ving choice within constraints
and the teachers having high academic expectatibiise students. These features
were seen in lessons such as Barry’s anatomy aygigbbgy example and align with

effective teaching practices outlined in the begidence synthesis for quality

teaching (Alton-Lee, 2003).

In a meta-analysis of research findings about tiectveness of using ICT for
teaching and learning, Cox et al. (2004) conclutlet teachers need a range of
knowledge about the affordances of digital techg@s, including how digital
technologies can help students to understand cteep develop skills within the
subject disciplines; this infers not only a knowgedf potential digital technologies
but also pedagogical content knowledge. This isu@a where beginning teachers
are different to experienced teachers. Barry, CBidwyna, Erina and Fiona each
reported they had encountered digital technologiéssed in their undergraduate
degrees (and workplace experience for case st@limsd F) which informed their
substantive and syntactic content knowledge, dstabyj a knowledge base that can
be transferred to integrate technologies into tbkissrooms. They did not start from
a base of pedagogical knowledge then add digitAhtelogies to it as an experienced

teacher with limited experience of digital techrgiés in their subject might.

The knowledge for cognitive transfer of learningntegrated in Figure 34, shown in
green, blue and pink/violet to match the typesmfwledge identified in Figure 33.
This knowledge, which tends to be specific to theéividual teacher, is transferred
within the context in which the teacher is teachamgl is subject to influences from
within that context. The result is that digital heologies are or are not used in the

teaching and learning process.
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Figure 34: Complexity of transferring knowledge

Transferring base knowledge to the school context.

There is a range of complex interrelationshipshie model outline in Figure 34, and
every context will yield unique results. Howevdre tkey elements of the teachers in
the case studies as they transferred learning bega captured in the model and
these align with Shulman’s (1987) base knowledgedachers. During transfer, the
relationships and support the beginning teachestsnee found to be important and

closely connected to the context of the teachertlagid disposition.

The teachers in the case studies transferredgkdagogical content knowledge and
their experiences using digital technologies tartheaching practice, enabled or
restricted by their disposition and the support aodess available in their teaching
and the broader context. As a specific examplelltstiate how this transfer

occurred, Figure 35 illustrates how Barry taughdé btudents about the role of
muscles and bones in body movement applying sicategnceptual, procedural and

tacit knowledge.
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Flgure 35: Complex cognitive transfer of learningcase study B

A failure to transfer has been found to be due lack of a knowledge base in young
children (Brown, Kane, & Long, 1989). It appearattwhere the knowledge base of the
use of digital technologies in the specialist teaglareas was strong, the transfer and the
resulting learning activity were also strong. Whéhe beginning teacher lacked
experience and knowledge of digital technology umseheir teaching subject, the

learning experiences were unlikely to involve que, evaluation or knowledge creation.

The school- the complex organisation

The schools in which the beginning teachers werepl@eyed are complex
organisations. As such each had unique, thoughtsoegesimilar processes, culture,
history, resources and people. The beginning teadhecame part of the complex
organisation and faced barriers and enablers ag #Hweight to use digital
technologies in their teaching practice througmdgfarring or applying their base

knowledge.

Established teachers have been found to havedxgéctations of young, digitally
literate beginning teachers, also known as ‘digdgaviours’ (Cowie et al., 2008;
Karsenti et al., 2002). However, beginning teach#gos not have the depth of
pedagogical content knowledge that experiencech&adave, so to be the saviours

they will need nurturing.

The context in which a beginning teacher was tewchifluenced their use of digital
technologies through the school’s policies, procesiiand culture which impacted
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on the access, support and expectations of thersisidResearch into experienced
teachers’ use of digital technologies has foundialyer of contextual and teacher
knowledge factors which influenced their use.

Becker (1999) identified eight factors that faeiléd greater levels of internet use by
teachers. These are compared with findings frombignning teachers’ use of
digital technologies in 2007/8, and are includedrable 20 and the findings from
this study are compared alongside it.

Table 20: Comparison of Becker’s enabling factoith indings from this research

Becker (1999)-factors which | Comparative relevance of Becker's factors to
facilitated greater levels of | beginning teachers, 2007/8 wusing digital
internet use technologies

High levels of classroom Easy access and knowing how to gain access to digital

connectivity; (meaning internet | Technologies was important.

cohnection)

Computer expertise; Experience of using subject specific digital technologies for
learning

Constructivist pedagogy: Depth of pedagogical content knowledge appeared to influence
innovation in teaching practice

Par"ricipaﬂon in staff All teachers were involved in professional development

development;

High frequency of informal High frequency of informal and formal contacts with other
teachers

contacts with other teachers;

Involvement in professional While Dayna, Barry, Fiona and Erina were all involved in decision
making about the use of digital technologies in their department
or school, it did not seem to impact on their own use of digital
technologies.

leadership activities;

Being a young teacher; and The teachers in this study were aged 21-35, experiences
appeared to be more relevant than age

Not being a mathematics Maths teachers used subject specific digital technologies rather

teacher than generic internet based technologies

Teaching and designing learning activities in their major subject,
where they have in-depth pedagogical content knowledge was
more important than the subject being taught.

Becker's enabling factors included ideas about techer (computer expertise,
constructivist pedagogy, being young and not tesrhathematics) and contextual
factors (classroom connectivity, staff developmemd leadership) and dispositional
factor (frequency of informal contacts with otheat¢hers). The findings from the
case studies have highlighted that rather than rgeremmputer expertise, it is
experience using digital technologies in the subjggecific area that enables
beginning teachers to enhance student learning, mrmle important than

‘constructivist pedagogy’ was the depth of pedagalgcontent knowledge, which
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would include knowledge of how to enable studewtsconstruct knowledge by
building on their prior learning in the particulsubject being taught. The contextual
factors were found to be less specific, with acaasler than connectivity being
important. Connectivity would be part of the ac¢élssugh in 2008 most classrooms
had broadband connections. Teacher dispositiomgthamot specifically identified,

would have underpinned the informal contacts, ardiscussed later.

Access to digital technologies was an issue, pdatty at the start of the first year of
teaching for Ana, Barry and Cath. This could batesd to the enculturation process
that teachers undergo as they begin teaching @reMemser, 2003). ‘Learning the
ropes’ to enable a teacher new to a school to iggeldechnologies could include;
how and when to book digital technologies (e.gneas, computer rooms); how to
access technician help; how to navigate throughsitelblocking software; and
finding out who you need to persuade to get digitmhnologies put into your
teaching space(s). How teachers learn the ropesndepon school systems, people
within the context and the relationship the teadhas with colleagues which is

dependent on the teacher’s own disposition.

Gaining access to the digital technologies requisminetimes depended on
dispositional characteristics such as being ablddntify and persuade the person or
people with decision making capability that havidmital technologies in the
classroom was worthwhile. To do this required assesf agency, the belief that you
held the power and the right to ask. A sense oh@g&as found to be powerful in
overcoming a number of factors that beginning teesfaced in a study of graduates
from Te Wananga O Aotearoa as they entered thmsir year of teaching (Stucki,
Kahu, Jenkins, Bruce-Ferguson, & Kane, 2006). Hpgpears to be the case with
beginning teachers as they aspire to use digithhigogy. Ana did not feel that she
had the ability to get what she felt she needadtagrate digital technologies as she
began teaching, although her sense of agency sexleduring the year. In contrast to
Ana, Fiona had a sense of agency and was asse#tiee she needed resources for
her teaching practice and was able to overcomdebmrshe faced. The sense of
agency was not only dispositional; it was alsoueficed by the context in which the
beginning teachers were teaching.

Support is dependent on the connections and neddiles the beginning teacher could

draw upon. It is through connections and relatigpssthat knowledge emerges within a
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complex system (Davis and Sumara, 2006). For expesd teachers in previous
research the support has been about learning ¢grate digital technologies and
technical support (Becker, 2000; Cuban, 2001; Haml.e2002; Lai, 2005). For the
beginning teachers in this study the support thas weported as most helpful
empowered the teacher and directly focussed onlapeng pedagogical content
knowledge. Teachers were empowered by being indluderofessional conversations
with colleagues where their knowledge and expeeienere recognised. Such examples
of empowerment were reported by Barry, Dayna, Eaimad Fiona. Pedagogical support
that was most valued was received from teachens stibng pedagogical content
knowledge in the same subject as the beginnindhéeatVhere there was no support
available at the school they were teaching inte¢laehers accessed this support through
regional networks or through contacts they initatbe extent they were able to do this

depended on the disposition of the teacher.

The schools in which the teachers were based pFdvsdipport. Examples of ways
that the teachers reported receiving formal anokrmél support included:

» an experienced teacher working alongside a begini@achers the first time
the teacher took junior students to the computoayr

* having technical assistance available on hand goHmne, teacher aid with
computing expertise

» school policy of integrating digital technologiesta learning and prepared
lessons

* anintroduction to computing programmes given ty@hr nine students

» classrooms set up with easy access to relevarnaligchnologies

» sets of computers available on hand

» regular meetings with a mentor with strong pedaggigiontent knowledge

» opportunities to discuss pedagogical and digitalhielogy ideas with
colleagues

* being included in lead groups examining how digtedhnologies can be
integrated and

* ‘browse weeks’ where all classes are open for &a&cto pop in to see how

colleagues are teaching.

Each of these examples were either reported byconmore of the teachers, or

identified as something that would have helped t(iEable 21).
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The examples identified in Table 21 are those wee specifically mentioned by
one or more of the teachers in the identified cstselies. Teachers individually
respond to and prioritise professional learningaspmities in different ways. There
may have been further features which enhance tmortunities that were not
recognised by the researcher or that the teachéraad mention. A school which
included the features outlined in Table 21 wouldaheexemplary school as it would
be supporting the teachers as they use digitaintdobies. Such a school would
contrast with a school where digital technologies arely used and teachers are
mainly teaching to a transmissione size fits almodel. In such a school culture the
introduction of a different way of learning by amdividual teacher can result in
resistance from the students as they are beingceeg#o learn in a different way to
that which they associate with school learningi&a & McCarthy, 2008).

Table 21: Contextual factors that help beginniaghers integrate digital technologies

School practices which helped beginning teachers Case study:
integrate digital technologies into their teaching A Blci|lc2| D

El| E2| F

Formal school based support for beginning teachers

Having technical assistance available on hand o
phone

Opportunities to discuss ideas about teaching
digital technology with colleagues

Opportunities to discuss pedagogical practice With
colleagues with same from same specialist area

Classrooms set up with easy access to relevaniad
technologies

Sets of computers available on hand

A mentor with strong pedagogical content knowledge

Teacher aid with computing expertise

Beginning teachers included in lead groups examginin
how digital technologies can be integrated

School policy of integrating digital technologiestd
learning

Introduction to computing programmes given to alasy
nine students

Browse weeks where all classes are open for teathe
pop in to see how colleagues are teaching

4
=

0.8 workload in first year, 0.9 in second year

Teacher working alongside a beginning teacheréirtte
time the teacher took junior students to the comgu
room

Key:
Identified as important in the case study
Identified as 'would have helped’

Mentoring was a way of supporting the professideeining of teachers. The mentoring

needs to be appropriate if it is to allow for inaten (Becker & Riel, 2000; Clifford et
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al., 2005; Hargreaves & Fullan, 2000). What appktrde appropriate in this study was
mentoring by someone in the same field of teachihg could focus conversations and
feedback to include pedagogical content knowledge encourage the beginning
teachers to develop their own ideas. This type afitoring was sometimes found in the

same school as the beginning teacher and someitnessed externally to the school.

Each of the teachers was in a different context Wwio teachers experiencing two
schools each. The teachers were teaching in atyarfdypes of schools reflecting
the community that they serve. Some schools wedtatsd in relatively wealthy
environments, some in poorer neighbourhoods, mextahmixture. It included rural
and urban schools, small and large size schools. sthool context appeared to
impact on the teachers’ experiences as they usggthldiechnologies, a finding that

aligns with the complexity theory notion of a schbeing a complex organisation.

Auld et al. (2008) examined a selection of schdoden Australia, identified as
exemplary in their use of digital technologies. Teeearchers argue that there are
not exemplary schools; rather there are exemplaaghers in their practice using
digital technologies. The results of this reseastiggest that schools can have
exemplary practices which increase the likelihoofl teachers successfully
integrating digital technologies during their figgtar of teaching. This includes the
way that they support and encourage beginning &Fads they seek to use digital

technologies.

The examples of contextual factors which help bagip teachers to integrate digital
technologies in their teaching and learning areéisalt of the culture and leadership
within the departments and the schools in whichtéaehers work. While | agree
with Auld et al. (2008) in that it is the teachehawwill demonstrate the exemplary
practice when using digital technologies withindgtnt learning, | believe that this
research shows that it is possible for policiestuaes and practices in schools to be
exemplary when it comes to supporting and encongadieginning teachers to
integrate digital technologies. For example, theost in case study E2 had digital
technology use embedded in learning across thé&ualum, the students were aware
of how to use applications through being taughtegenskills and Erina was in a
department where the teachers supported each athetheir developing
understanding and use of digital technology. Thestin case study E2 had similar

characteristics to the school in Tearle’s (2008pgtof an exemplary ICT school.
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The ‘training’ was available to staff members, khis was low key and the
department’s support was strong. This contrasth Wieé other school in the study
with aspects of exemplary practice where the suppas focussed on the beginning
teacher rather than the school-wide use of diggehnologies. Complexity theory
suggests that exemplary practices in one school nwybe appropriate for a
different context and two teachers in the samedamay report differences in their
experiences and the practices they found to supipem.

The level and type of support that the teachersrte@ receiving in their schools
varied and appeared to be unrelated to the wehttiecschool community and more
dependent on the relationships between the teaattehis or her colleagues, which
was related to the culture of the school and thgadment and the disposition of the
teacher. The schools in case studies B and E2 aggpamoffer the strongest level of
support to the beginning teachers. B was a deciieh®of and E2 was a decile 10
school. The type of support received was an impoitaluence on the beginning

teachers’ use of digital technologies, with the tmefective support focussing on
pedagogical content knowledge from a head of deymant who also encouraged the
use of digital technologies. This aligns with thetion of the importance of

connections within the complex organisation espousecomplexity theory and

connectivist learning theory.

The relative wealth of the community in which these study schools were located
did not appear to affect whether and how the teachsed digital technologies, or
the professional learning opportunities of the beas. This finding contradicts ideas
put forward by Hargreaves (2003) who cited resedrghLeadbetter (2001) and
Baumann (1998) to describe a type of apartheid dleeved was happening in
schools where the wealthier schools’ teachers ainaad collaborate in their
professional learning and students are being peelptr take the high end jobs in
society, and the schools in poorer communities @meparing their students for
service industry jobs and the teachers have ldfportunity to have professional
discussions. The schools that offered limited pedagl or professional discussions
to the beginning teachers included case studiedegilé 5), C (decile 6) and the first
school in case study E (decile 4). Of these, sclowl particular appeared to be a

school that was facing difficulties with high staffrnover and the teacher feeling

% decile 10 schools are situated in wealthier nedghboods, decile 1 in the least affluent
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powerless. The strongest school or department supas reported in case studies B
(decile 2), D (decile 10), E2 (decile 10) and Fcfl#e5). What did appear to happen
iIs when the support was not available or forthcgmim a school, the beginning
teachers themselves would gather the pedagogippbsithey needed by connecting
to professional learning communities beyond theoskleither through experienced
teachers in the same subject area or contacts whitle at university or socially.
This aligns with research by Slaouti and Barto®@0@ who found that beginning
teachers in their study found a way to gather supgad achieve their aims when

they were faced with barriers.

In a 2005 evaluation of laptop use in New Zealaswbsdary schools, almost half of
teachers said they were paying personally for agstion of the lease of their laptop
under the TELA scheme (Cowie et al., 2008). A sthdmard of trustee’s decision on
whether to support teachers by paying for the [zt asking the teachers themselves
to pay for their laptops reflects variation in sagpacross different schools or in
different contexts the support varies. The relatvealth of a school did appear to affect
the beginning teachers’ access to laptops. Thedbaartrustees’ in the higher decile
schools paid for the lease of a laptop to the &athe poorer schools passed the weekly
charge on to the teacher. This did not seem tonbiesaie for the beginning teachers
whose focus was on the practicalities of teachirag -Dayna (who was in a decile 10
school) notedNo-one here pays for their laptops. Do some pelogle to pay for their
laptop? | would pay $7 a week to have a decenbfapt

Laptop lease policy limits provision to those whe@ @&mployed in a permanent
position, which included two out of the six casedstteachers, though by the end of
the year each of the teachers had a laptop ettla¢rthey owned themselves (Fiona
and Cath), for which they paid a lease (Barry an@)A or the school owned or

leased (Dayna and Erina).

Differences in digital technology use exist betwdeaching subjects. John and
Baggott la Velle (2004) examined the subculturedeaicher subject identity and
their pedagogical beliefs and how this influencegimtions for ICT use and the
reality of how teachers use ICT, and found varieggween subjects and within
subjects. A beginning teacher would have a less daleloped rhetoric on the
pedagogy of the subjects that they teach than perienced teacher, especially in

their secondary subject. Passey et al. (2004) fabatdin four of their English case
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study schools, the use of ICT in design and tedywlpractice was resulting in
higher attainment levels than in other schools. dihors of the research linked this
to the explicit design and technology process endhrriculum which aligns with the
way that teachers were supporting students inubgest as they used ICT. Dayna’s
teaching included art design and Fiona taught gcagésign, both had integrated
digital technologies in a similar way as outlineg Bassey et al. Ana who was
teaching fashion design and fabric technology hat] imdicating that it is not a
simple cause-effect relationship, a finding whidigres with Prigogin’s (1997)
notion that complexity theory is non-determiniséeid can not predict future

outcomes.

Teaching using digital technologies

All the beginning teachers in the study did transfeeir pedagogical content and
procedural knowledge (how to use digital techna@sepiresulting in their students
using digital technologies in their learning pragraes. Through the process of
using digital technologies in the teaching prograamthe teachers were

personalising learning.

Student centred approach

The teachers in the study reported and/or wereradddéo spend most of the class
teaching time working with individual or small gpmiof students while using digital
technologies. This was the way that these teacppsared to prefer to teach and is a
way that allowed for personalised feedback to sitgdabout their learning progress. In
case study B students said that they appreciatdditie use of digital technologies
allowed for them to be less dependent on the teaott were therefore able to go at
their own pace which was different to the way #&cher taught when away from the
computers. The teacher reported that he was aldpetod time with every student in
the class and check their understanding of concaptesport by Hennessy et al. (2003)
proposed that as teachers increased their useyitdldechnologies in their teaching
practice, interactions with individuals and smahgps increased. This research found
that when the digitally literate beginning teaclers adequate access to digital
technologies in their teaching practice, interadiavith individuals and small groups
occur which aligns with research that has found thgital technologies may be
enabling teachers who want to take a more studeiter approach to teaching to

develop their practice in this way (Webb & Cox, 2D0
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Measuring learning in the digital age

The development of the digital age learning matwixs in response to a lack of
models available to measure learning in the dicagé¢, models that included the
importance of a flexible curriculum, collaboratiomaking connections, students
creating knowledge, critique and evaluation. It sl@ssume that students will be
developing ideas and knowledge and having theiaticnes evaluated through the
wider community as might happen in an informalisgtthrough Web 2.0 (Lenhart
& Madden, 2007a). It was applied to the learningvées using digital technologies
that the beginning teachers reported using.

The activities that the beginning teachers weregugaried according to their intended
purpose. The majority of activities involved thedsnts thinking about connections,
with all teachers including activities that aimedhave students developing conceptual
understanding. These results suggest that mogsteofeachers were aiming to have
students understanding key concepts in their stehj@cich reflects the dominant
constructivist/transmission model of teaching in aotcomes-based model of
education. The teachers were teaching the stuttentglerstand the sets of knowledge
that they believed they needed to learn. Critiquang evaluating were included by
half the teachers in their teaching using digiedhhologies and in art design and
graphic design students were creating knowledge. dreated knowledge was not
being shared beyond the classroom environment,gthdhis was something the
teachers said they would like to include in theurfet As the teachers in the study
become more experienced, developing their pedagiogmntent knowledge, their
teaching may continue to move towards a more caiwstcapproach to student

learning.

While the digital age learning matrix was desig@asda tool to measure the type of
learning within a teaching activity, it has beeredisas a basis for conversations
between teachers about learning activities and emiians about teaching and

learning.

The beginning teachers in this study were makirg afsthe ubiquitous cell phone.
Nearly every teenager has this digital era ‘conoh@ge’ status symbol, used as an
organiser and for communications with family anderfds (Vincent, 2004). The

beginning teachers represented the first generatideachers who had owned cell
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phones since their own teenage years, hence rasgogrihe importance that these
have in teenage lives. Cell phones were used %tingestudents about organisational
aspects (sports team meetings, things neededafes wthen a student is away) and for
the calculator function (in a mathematics classyt Bl beginning teachers were
comfortable using their personal cell phone to acinstudents; two teachers said they

would not do this. None of the teachers was giveess to school funded cell phones.

The young people (students) in this study appdarbd motivated to learn as they were
using digital technologies. In some cases thisccbalve been for the novelty factor of
what they were doing — for example, using Photoghoghange their personal image.
For others, while there was a novelty factor, teents talked about their learning and
how their learning was helped by using the digéahnologies, which suggests that the
students will continue to engage in this type @iriéng activity. The novelty factor
occurs when digital technologies are introducedamthe learning is different or novel,
motivation increases. The motivation drops agaiemwthe novelty wears off (Moss et
al., 2002). It appears that where the purposegifatitechnology use is on appropriate

student learning rather than doing the longer tépline in motivation is negated.

A learning strategy that students commonly usedrwhging digital technologies
was a trial and error strategy. Typically this ilwea the student trying out
something (guessing where a bone should go, addiagcolour in a graphics class
or morphing the hair using Photoshop in a heakkda), then evaluating the results.
If they could not do what they were aiming to deytlwould either look for online
help within what it was they were using or ask arp&he students in the classes
were set up well for this type of learning, witlramge of resources or options, but
not too many that it was overwhelming. For exanipdery used one web site to put
together the relevant links for the students tola@epto learn about bones, muscles
and movement. This allowed the students to browskeexplore a range of places
without getting lost in cyberspace or drifting tta from the topic. Included were
some self-assessments so that the students coedd their progress in learning.
This helped keep them focussed as did Barry’'s tegcstrategy of spending time
with every student in the class to assess thernileg progress. As with previous
studies, good teaching practices were found tohbekey to engaging students in
learning. Active engagement, participation in gmufsequent interaction, gaining
feedback and connections to real-world contexteHhaaen found to enhance how

children learn while using computer-based appliceti(Roschelle et al., 2000).
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Learning in the digital age

The way that digital technologies are used in skishbas been found to be causing a
disconnection between formal and informal learnvitere the learner in school is
placed in a passive role and informal learningthadearner in an active role (Becta,
2007). This has meant that students do not alwagst wo engage with digital
technologies in school the way that teachers magsage learning with digital
technologies happening. This could be reflectethenway that students who rarely
get access to computers behave when given accesha@il: “Students who don’t

have access at home get on the computers andusteygnt to play games” (Fiona).

This disconnection between formal and informal neag may not be new to the
digital age — to some extent young people have yaweaarnt informally through
active engagement. What is new is the wealth afrmétion they can easily access

anywhere, anytime.

The use of digital technologies in their teachingctice enabled the case study
teachers to focus on student learning. Due to Hreety of teachers’ conceptions
about learning, sometimes the focus was on havimg gtudents internalise
knowledge (as with case study B learning about b@r&l muscles) or externalise
knowledge (case study E making PowerPoints of ynprevention), or a focus on
internal cognitive processes (comparing, evaluatiognnecting) such as video
analysis of a volleyball movement (case study @) study by Passey et al. (2004)
it was found that teachers were using digital tetbgies within the context of
students internalising or externalising learning,deminant teaching focus in
transmission style of teaching. This was the fofmrssome, but not all, of the

learning activities using digital technologies hg beginning teachers in this study.

In the digital age, secondary school learning conddlude the students creating and
sharing new knowledge through critique, evaluatésrd connections rather than
being limited to learning existing prescribed knedde. This would require a
flexible curriculum and an approach to teaching expthned by an appropriate
theory of learning and knowledge construction sasttonnectivism. The beginning
teachers in this study, while interested in teaghima connectivist way, lacked the

theoretical models to guide their teaching dection
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The approach that students have to the use oaldigithnologies has been found to be
influenced by their experiences of using digitathteologies outside the classroom
(Sutherland et al., 2004) it appeared to be lirtkegspects of peer socialisation. Fiona
found that students without computers at home f&muion playing games on the
computer at school during lessons. Her students¢eqation of how youth should be
using computers focused on gaming through theiaktsarning. Students were found
to adopt dtrial and error/ask a friend’approach to learning with digital technologies.
This is likely what happens beyond the classroomr@mment when there are few
people to explain how to do something (parentsuati&ely to be on hand, or maybe

unable to help each time a young person is stualgame).

Complexity theory applied to secondary schools

Complexity theory has been a lens through whickiéev secondary school in this
study. Beginning teachers in the study are partaofomplex phenomenon of
secondary schooling. According to Davis and Sun{a@®6) the key concepts in
complexity theory include the recognition that gdex organisations or systems
are; self-organising, bottom-up emergent, have tstamge relationships, nested
structure,  ambiguously bound, organisationally setb systems, structurally
determined and far from equilibrium. Using exampksm the case studies,
secondary schooling does appear to meet theseoda®@f complexity, though

some interpretations | have made below may be tenuo

« Self-organising— Teachers are autonomous agents who, through@adtural
perspective, are interlinked, co-dependent and ldpvenowledge and practice
through their networks. While they are organisedataertain extent through
externally imposed structures, those structurealg effective when they help
the teachers to meet their own goals. For exanfae, was unable to access
some websites due to school web-blocking procedgies became subversive,
getting the students to help her access the Sites.teachers in this study to

differing extents, depending on their need selfaoiged their support structures.

* Bottom-up emergent — Emerging knowledge and resulting organisational
structures within and across schools are beingeshag teachers and students
use digital technologies, learning from their exgeces and sharing their
knowledge through the relationships they have wilieagues and friends. The

application of digital technologies within theiratshing context is part of the
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bottom-up emergent phenomenon. The students ircldssroom influence the
emerging knowledge (Wink, 2000); for example inecatudy C, the students
initiated video analysis of volleyball moves, amil ¢ase study B students
introduced cell phones as calculators. While aatonal level there are policies
which state that digital technologies should besgrated into teaching and
learning, the reality of how this is done and euajviearning about how to do
this is emerging from the experience and learninteachers in the classroom.
This finding fits a model that links the policy adepments to the classroom

teacher as proposed by Starkey et al. (2009).

* Short range relationships — Professional learning is situated in formal and
informal communities of practice. Much of the infaation exchanged about the
use of digital technologies in schools is througlatronships between teaching
colleagues, mentors, friends of the beginning teecland teachers and their
students. Relationships are the glue for complekiépry and connectivism in a

digital learning environment.

* Nested structure —Beginning teachers belong to different structuresuding
their classroom environments, the school communggional teaching networks
and the secondary education community which is oatenal and global scale.
Each of these groups are connected through dynaetweorks. Beginning teachers
are ‘centrally networked’. They are part of théassroom environment, the school
community, regional groups such as beginning teacaed subject associations
and part of the broader secondary education comynuhll of the aspects of
secondary schooling identified in Figure 33 existddferent levels as part of
nested structures. For example, policies abouttadligechnologies exist in

classrooms, departments, school wide and nationally

* Ambiguously bound and organisationally closed systes each of the different
organisational structures that the beginning teachelong to are closed systems
with ambiguous boundaries. For example, the rediteaching networks can
have ambiguous ‘regional’ boundaries, may or may include people not
teaching, and the members may change from montimdoth and the core

purpose will change over time.
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e Structure determined — Teachers and schools change structures as they tad
maintain viability within dynamic contexts. Howeyedhe structures that exist

within schools will often determine the processed bccur.

« Far from equilibrium teaching and learning is constantly changing dips
develop, ideas change and technology develops. Ntawogs in the digital age
move secondary schooling from a state of equilibrito a state in which
teachers, students, policy makers, educators as®hnehers seek to understand
and develop knowledge of the situation, to esthl@iguilibrium. This will in turn
be upset by the emerging knowledge that is causedbding far from

equilibrium.

One important concept in complexity theory whenliggipto the social sciences not
identified by Davis and Sumara (2006) is that enmgrdcnowledge will draw upon

the history of the organisation or system (Buchar22®0). Perhaps not explicitly
explored in the literature to date is the cultufe organisation which is related to

the history but is not the same.

e Have a history.Each school has a unique history and culture whashemerged
through the events, people, time and community hickvit exists. This in itself

is dynamic and changes over time.

Secondary schooling is a complex phenomenon (D&aisimara, 2006). Figure 36
illustrates the complexity of secondary schoolingd the aspects that have been
identified in this research. The introduction o§ithl technologies into society has
had an effect on communication networks, youth utaltand the nature of

knowledge. This is resulting in emerging knowledgalifferent aspects interact.
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Figure 36: Partial representation of the complex penomenon of secondary
schooling

Thus beginning teachers as part of society, secgraducation, schools, regions and
classrooms at the start of the digital age areqfaatcomplex phenomenon.

If it is accepted that secondary schooling is aglerniphenomenon and the digital age is
changing access to and development of knowledg® tonnectivism is a logical
learning theory. The beginning teachers were nepgmed or ready to teach in a
connectivist way which would require being ableajgproach the curriculum with
flexibility, and encourage connections not onlywestn information and knowledge, but
also beyond the classroom and to ultimately hawaesits creating knowledge within a
connected environment. The digital age learningirmeaptures the features of learning
that a connectivist teacher in the digital age wontcorporate in their teaching over an
extended sequence of learning activities. The &xaaliho included knowledge creation
in their lessons had strong pedagogical contenivletme and technopedagogical
knowledge. This suggests that to be a teacher immgpléng a flexible curriculum that
encourages knowledge development requires strodggpgical content knowledge
which includes technopedagogical knowledge and mstateding of learning in the

context of the digital age.

Using complexity theory as a conceptual framework.

The constructs underpinning complexity theory fadntiee conceptual framework of
this thesis (Table 22). There were a number of oulogical approaches available
to examine how a digitally able beginning teacheaynor may not use digital
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technologies in their first year of teaching preetiThe research could have taken a

guantitative approach such as surveying all fiesiryteachers across New Zealand.

This would have yielded statistics which could lemeralisable for New Zealand in

2007. Through a quantitative approach it would hbgen difficult to explore the

complexities that exist from teaching in a uniqaka®l culture, and how knowledge

emerges through the connections that the begirteaxgher had.

Table 22. Complexity theory conceptual framework.

Constructs underpinning
complexity theory
conceptual framework.

Complexity theory
perspective of schooling.

Complexity theory
perspective of research.

A complex system is
multileveled, ambiguously
bound and can not be
examined as isolated par
(Waldrop, 1992)

Connections which bind 3
system are ambiguous ar
occur within schools,
departments, regional an
national structures and
networks.

Research design considejs
the context in which
knowledge is emerging.
There are likely to be
multiple contexts at
differing levels.

The connections betweer
the parts of a system are
where knowledge
emerges. Human
relationships are an
important connection in a
education context (Stace)
2001)

The parts of the schooling
system that influence
emerging knowledge
include the people,
history, culture, processe
and resources. Schools a
contextually unique.

Examining connections
within and beyond a
system can help to gain 3
understanding of how
knowledge emerges. Theg
literature review situates
the research in a historicgl
context.

Knowledge emerges
through redundancy and
diversity (Davis and
Sumara, 2006).

New ideas, practices and
beliefs develop and some
are applied within schools
or teaching, others becon|
redundant.

The theories and models
developed from and
applied to research will b§
constantly evolving,
reflecting diversity and
redundancy of ideas.

Change is not predictable
but the balance between
randomness and
deterministic order

(Cilliers, 1998).

The result of change in
one part of a complex
system is not predictable
due to complexity of
connections.

Instead of a predict/contrgl
paradigm, models,
frameworks and
considerations are
developed that can be
applied to specific
contexts.

The literature review informed the study by giviadnistorical perspective over the

timeframe that digital technologies have been mebea in the schooling context.

Examining the history is an important aspect of ptaxity according to Buchanan

(2000). The literature reflected the changing ersphand conceptions of how

digital technologies can and are being used in alshand by young people. The

literature is underpinned by the assumptions andtezpological beliefs of the

authors, such as examining the alignment betweastretivism and use of digital
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technologies (Becker & Riel, 2000) or counting th&éos of computers in schools

(Johnson et al, 2005). From the review variablastefest were developed.

Complexity theory underpinned this thesis and mifed the conceptual framework.
The overall focus was to examine a small groupegfitming teachers in their first
year of teaching. To understand the complexitietheir experiences and contexts a
case study approach was adopted. The case studladad the positioning of the
school as a complex organisation in which knowledgeemerging. Research
questions were developed with consideration of fhatures of a complex
organisation. Data collection and individual caseles were framed through the use
of a logic model and variables of interest (ratthem propositions as recommended
by Yin, 2003) reflected the concept of being undbleredict the findings due to the
complex influences. Analysis of the data was desigio examine key features of a
complex organisation in which the beginning teasheork. Assertions from each
case study were compared and a generic inductiaiafive analysis across the case
studies aimed to find any themes. Analysis was fallyeorganised to avoid a

prediction/control methodology.

A key tenet of complexity theory is the importarafethe connections and how the
parts of a complex system (such as school) infleemcd control the emerging
knowledge and practices of the system. The peopte whom the beginning
teachers interacted with, through connectionsetp develop their understanding of
teaching using digital technologies were identifigdthe research participants who
also explained the nature of their knowledge dewakent. The formal and informal
supporting people were an important aspect withis tesearch as it is through these

connections that knowledge is likely to emerge.

This thesis attempts to examine the use of diggtelinologies in a schooling context
at the start of a digitally connected era. Compieieory offered a framework to
examine the context and learning of the beginngagliers. It seemed appropriate to
examine and apply theories aligned with the digiial. Connectivism theory had
been developed with this in mind and is underpinmgdomplexity theory offering a
consistency to this study. Evaluating the teaclaiatyities to identify how relevant
these are to the digital age required a tool thas wot available through the
literature, probably due to the emerging natureéhef research and practice in this

area, hence the development of the digital agailegumatrix.
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Implications

Given that one of the findings emerging from thesearch is that the beginning
teachers in the study made pedagogical decisiormitathe use of digital

technologies in a different way to experienced hees, there could be implications
for both teacher preparation and for supportingtiees during their first year of

teaching.

Teaching preparation

How teacher education programmes can help studéachérs to design learning
environments that effectively integrates digitacheologies was a challenge
identified by Clifford et al. (2005). Past studlesve suggested that the integration of
digital technologies into teacher education progre® should be grounded in
pedagogy. Emphasis on professional learning forgugigital technologies should be
on the learning process rather than how to teagitatitechnology use (Becker &
Riel, 2000; Clifford et al., 2005; Ofsted, 2005n8holtz & Reilly, 2004). This study
takes this further; the teachers in this study vilnduded experience of digital
technologies within their pedagogical content krexige were able to integrate
digital technologies to encourage creative knowdedgnstruction and collaboration
in their classes. Therefore teacher education progres should consider integrating
subject specific uses of digital technologies ipedagogical content papers and
where possible student teachers should experiemwetdachers in the same subject
specialist area plan, teach and reflect as thattesits use digital technologies for
learning. This should include the opportunity tecdss with them what the students
are learning, how and why. Choosing appropriatetarserwould be a consideration.
In a study of student teachers and their mentosshools, Cuckle and Clarke (2002)
found that the mentors who did not see a needdaorpeiters in education did not

encourage student teachers to integrate digitahtdogies in their teaching.

A teacher’s disposition appeared to have an eftatttheir relationships with
colleagues which ultimately has an impact on thppeut received. Beginning
teachers in this study were most likely to engagdesnts in learning activities with
digital technologies that required critique, evélia and knowledge creation where
they had strong pedagogical content knowledge. &uigpm experienced teachers
in the same subject area was helping the teaclbedevelop their pedagogical

content knowledge. Having an awareness of perstispbsition and how to build
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and maintain professional relationships benefit Beginning teachers and their
students. It would therefore be useful to the teexif this was included in their pre-
teaching programme.

There is a gap between the development of leariegries and the application in
the classroom. The teachers in this study demdastipplication of behaviourism,
socio-cognitivism and constructivism in the leamiractivities using digital
technologies. Through the use of digital technasgiearning activities were
personalised to meet the individual learning nesfdstudents, a teaching approach
encouraged in teacher education. The beginninchéeacwere therefore applying
learning theories and ideas from their preserveachier education programme.
While the teachers wanted to use Web 2.0 techredoghey appeared to lack the
theoretical model in which to base their use. Fangple, Ana was keen to use
Facebook or social software with her students lag wnsure how to have students
learning through it. This was probably because whe teaching to an outcomes-
based model where the teacher is the ‘knower’. Hawh been applying a
connectivist learning model she may have develdmddea to include developing
learning networks creating, sharing and critiqukigpwledge collaboratively. An
understanding of connectivism and applying thetdigage learning matrix to their
learning activities could be a way of preparingcteas for teaching secondary

students in the digital age.

Shulman (1987) developed a model of teacher pedegogasoning and action to
reflect how teachers decide what and how to teaithirva professional teaching
context. The model reflects the time in which itswaritten. From the digital age
perspective on learning as outlined in this theths, concepts underpinning the
transformation action are problematic. The “capacit a teacher to transform the
content knowledge he or she possesses (Shulman, p9%) infers that the teacher
learns or knows the content then repackages #dohtit to students, which appears
to be a transmission perspective of the teachinggss. Transforming the content
knowledge is one method of teaching under the maifdenabling connections’ and
not the only way of teaching. An alternative modél pedagogical reasoning,
cognisant of the features of teaching and learmrige digital age as outlined in this

thesis is represented in Figure 37.



245

The differences between the original developed lyirSan in 1987 and Figure 37 is
the underpinning idea of students creating knowdedy the digital era through
connections in an open and flexible curriculumheatthan the teacher transmitting
the ‘truths’ and methodologies of a subject acaggdio a prescribed curriculum.
Both models assume that the students will consanainderstanding of the content

through a variety of pedagogical approaches tallanl their existing knowledge.

Model of teacher pedagogical reasoning and action for

the digital age (adapted from Shulman, 1987)

Comprehension of subject (content knowledge) including;

» substantive knowledge (concepts and principles) and
+ syntactic knowledge (subject methodologies).

Enabling connections- preparation for teaching (pedagogical content

knowledge) including;

» selecting appropriate resources and methods to enable students to
make connections between prior knowledge and developing subject
knowledge.

* transforming existing knowledge into teachable content

* enabling opportunities for students to create, critique and share
knowledge.

» enabling connections between groups and individuals to develop
knowledge of the subject.

* adaptation and tailoring (personalising) learning for the students being
taught.

Teaching and learning- (knowledge of context) including;

e formative and summative evaluations of student learning with feedback
to the students (from a variety of sources), and modification of the
teaching process where appropriate

Reflection- reviewing and critically analysing teaching decisions based on

Figure 37: Model of teacher pedagogical reasoningnd action for the digital age

Supporting teachers in their first year

The subject that the beginning teacher was teadipgared to impact on their use
of digital technologies. When teaching a subjeelythad the most experience of
using digital technologies through academic studres employment they were more
likely to personalise learning and encourage stisdencreate knowledge. This is in
line with Shulman’s (1987) findings. A teacher wiimited pedagogical content

knowledge is more likely to teach in a transmissi@y, with limited cognisance of
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their students’ prior knowledge even when their ggedjical beliefs indicate
otherwise. When Barry was teaching mathematics ceense he was using the
department’s units of work and was focussed onestutdiehaviour. When teaching
physical education with digital technologies he wasussed on personalising
learning to get the students to achieve the best ¢buld. There were other factors
influencing the different focus besides pedagogamitent knowledge such as the
different age levels of the students. Howevers ilikely that where a teacher has a
clear understanding of the pedagogical content keaye they are more likely to be
able to pinpoint student misunderstandings of cptsceor gaps in knowledge and
address these in pedagogically appropriate wayan@ord et al., 2000; Grossman &
Schoenfeld, 2005). The importance of developingngjr pedagogical content
knowledge has implication for both preservice temdearning and support for the

beginning teacher in their first year of teaching.

The research into the use of digital technolognesdhools in the past has focussed
on experienced teachers learning how to use pragesror applications, and then
applying this knowledge to their teaching practigmezek & Christensen, 1999).
This is not appropriate for beginning teachers \ah® familiar and confident with

the use of digital technologies in their subje@sgalism and everyday life.

In a complex organisation the knowledge emergesutir interactions between the
people, processes and structures within and beybedorganisation (Morrison,
2002). The beginning teachers in this study wereenti@ely to be innovative and
contribute to the emerging knowledge within a s¢heben they felt they were

supported by the structures, processes, colleameemanagement.

Support was found to be important to help the b@go teachers develop their
pedagogical content knowledge and use digital t@dgnes with their students.
Examples of ways that the teachers reported rexgrifective formal and informal
support included: an experienced teacher workinggdide a beginning teacher the
first time the teacher took junior students to teenputing room;, having technical
assistance available on hand or by phone; teaddewigh computing expertise;
regular meetings with a mentor with strong pedagmgicontent knowledge;
opportunities to discuss pedagogical and digitehnelogy ideas with colleagues;
being included in lead groups examining how digiéahnologies can be integrated;

‘browse weeks’ and belonging to teacher networkgbeé the school context. Each
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of these examples either helped the teacher t& iwout their pedagogical practice

or offered direct assistance with the digital texbgies.

Clifford et al. (2005) noted that traditional modey systems are no longer
appropriate in teacher education, and asks hoveaarging teachers be mentored in
a way that allows them to be innovative? ReseasclSlaouti and Barton (2007)
found that self esteem of newly qualified teacheas boosted as their contributions
about the use of digital technologies were ackndgdel by other teachers. This
research suggests that innovation can be encourageallowing the beginning
teacher the flexibility to apply their teaching &$e By giving them confidence by
being included in professional discussions abodiagegy in their specific teaching
area, contributing to decisions about the use gitalitechnologies at a department
and school level, and by being an active partidipana community of learners,
schools are likely to reap the benefits of emplgyihe digitally aware beginning
teacherMa te huruhuru, ka rere te manu me whakahoki manaéma ki te whanau,
hapu, iwi.The beginning teachers in this study benefited flmawing a mentor with
strong pedagogical content knowledge in the sarbgestias them with whom they

could share innovative ideas

The way that schools organised their timetablesaotgd on the beginning teachers
as they sought to use digital technologies. Ermandl that 40 minute lessons were
too short to take students to a computer suite @ty out an activity using
Photoshop. Barry and Erina found that moving betwekssrooms each lesson
prevented them from setting up activities usinggata projector, which compared
with Erina’s first school where she was based ie ctassroom that had digital
technologies set up in the classroom and suitesmputers nearby. From this study
it appears that policies and procedures that suiffy@ginning teachers to access and

use digital technologies include:
« Timetabling beginning teachers to teach in onesctasn in which digital
technologies are readily available.

» Lesson length is adequate to include changingrdasss, a learning activity and

student reflection time.

* Ensuring that each beginning teacher is provideth vai laptop, including

teachers who are employed on a temporary basis.
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e Having groups of computers that students can aadess to or in their base
classroom and where the computers are next tol#ssroom the teacher can

easily monitor student behaviour and learning.

The school culture and leadership can impact om#éethat beginning teachers use
digital technologies through direct encouragememidirect messages. In a study by
Johnson et al. (2005) 76% of secondary principaid that the integration of ICT
was making major improvements to the quality ofricutum delivery in their
school. This suggests that at a leadership lewektis a perception that the use of
digital technologies improves the quality of teachilLeadership attitudes influence
the culture and direction of a school (Fullan, 20Bf&rgreaves, 2003). Therefore
beginning teachers are likely to be supported ammb@waged in their use of digital
technologies in teaching and learning. Currentlygunalities exist between schools
with regards to beginning teacher access to laptopeere some teachers are
expected to pay to lease a laptop (an essentibfdotheir work) and other schools
supply a laptop, though it does not necessarilykvediectively (e.g., no battery). To
feel valued and to be able to carry out administmatasks, this access needs to be
given to all teachers.

The employment of the beginning teachers can affegit acculturation and their
feeling of being valued. Out of the six teachersthie case study two began in
permanent teaching positions, two changed schofiés gix months to other
temporary positions and the remaining two teachads their contracts renewed. It
appears that the beginning teachers (and perhapssthew teachers to the school)
are given the classes that are available, withoatcihing their teaching to their
pedagogical content knowledge. Given the clear mapce of pedagogical content
knowledge in the outcome for the students, | wosldigest that students would
benefit from a policy of ensuring that beginningdieers were teaching in the subject

where they have the strongest pedagogical contewtledge.

Teaching students in the digital age

The students’ preferred approach to learning udiggal technologies in the case
studies was atrial and error, ask a friendapproach. This was encouraged and
managed by the teachers in the study in the foligwiays:

» Students were encouraged to share their learnirh carestions within the

learning environment.
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« Erina had students work in pairs for an observeniag activity; she had
selected the pairs to help broaden students’ krayel®f their peers.

* Fiona’s students worked in small groups where tlisgussed their learning.

e The activities used allowed students to explorerankle mistakes.

e The teachers circulated within the classes sperntdmgwith each student.

e Barry included a ‘test yourself quiz’ for the stateto access to allow them to
self-check their progress.

* Barry set up a webpage with links to the relevaesso keep students focussed

within the learning intention.

Teachers in the study were able to have their stadectively participating in the
learning process; students were trying things oatfraid of making mistakes with
digital technologies as they collaborated, conrkcteritiqued, and sometimes
created knowledge. This aligns with the constructdiversity (developing and
applying new processes and ideas) and redundanogn(whings don’t work out)
creating the condition for emerging knowledge imptex organisations, which is a

feature of complexity theory (Davis & Sumara, 2006)

Phases of First-Year Teaching

The initial interviews of beginning teachers weegried out after the teachers had
been teaching for 8-10 weeks in their first teaghposition. The teachers had
minimal time to prepare for the particular clasttesy were teaching, with as little as
one week between being offered a position and camement date. At the initial
interviews the teachers identified a range of karito their use of digital
technologies which reflects their ‘survival’ modg identified by Moir (2008). The
final interviews were undertaken towards the endheir first year, a time Moir
identified as when teachers reflect. This is likelyhave accounted for the increased
optimism about using digital technologies in theedanterviews — the respondents
were still feeling very busy but had moved outh# survival mode. Ana reflects this
change. At the start of the year her frustratiors waident: “I would like a data
projector — is that too much to ask for in 20078t by the end of the year she felt
she had the digital technologies she needed andosksg forward to the things
she was setting up for the future, including a Baok site as a place for students to

reflect and share information:
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In the future | will add wearable arts photos, @aldomework, notes, links to
websites, for example, we are doing knitting at thement and one of the
students just came in and showed us a good websitg¢her student found a
good website for ball dresses. She wrote it onbiberd. A link in Facebook
would be more useful.

The phases of first year teaching is an importapeaet in this study as it aligns with
a complexity theory underpinning the research asined in the methodology
section of this dissertation — a range of contdxfaators should be taken into

account when constructing knowledge of a phenomenon

Further research

This study has shown that learning theory for thggtally able beginning teachers
need to be developed and included in preserviceh&aeducation. The models
suggested in this research (the digital age legrmatrix and modified pedagogical
reasoning and action model) could be used to pathbory into practice, and the
process and results should be the subject of furésearch and refinement.

Further research into the use of complexity thexsya conceptual framework would

help future researchers in this field.

Summary

The complex interrelations between a teacher’s mampees, beliefs, the context in
which they teach (which includes the access touress and technology) and the
support they access have been found to influenagheh experienced teachers will
use digital technologies (Becker, 1999; Sime & ®h&y, 2005). Similar influences
were found in the case studies, with the teachdisposition and their level of
pedagogical content knowledge influencing theirirasipns to have students using

digital technologies within their learning programesn

Pedagogical content knowledge was the most signifiaspect of the base knowledge in
the process of transferring knowledge to the tegcbontext for the beginning teachers
in the study. This included digital technology khedge and experiences from
undergraduate degrees and work experience, argtehter this knowledge within the
field that the teacher was teaching, the moreylikety were to use digital technologies
with students in a way that encouraged critiqueJuation and knowledge creation as
identified through the digital age learning matribhis finding had not been found

recorded in the digital technology or teachindhia digital age research literature.
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Young teachers entering the teaching profession aalifferent pedagogical reasoning
pathway to experienced teachers when making dasisioout using digital technologies
with their students. The beginning teachers inghusly applied a cognitive approach to
transfer their learning when making decisions aleathing and learning using digital
technologies. The base knowledge that was traedfeimcluded experiences and
understandings of digital technologies for gengralposes and subject specific
functions. Whether transfer occurred depended arextual and personal attributes
including the access and support they have indhtegt in which they are teaching and
through their networks, and their sense of agehog.result of the transfer of learning is
the personalising of learning, and the studentsgbaictively engaged in learning;

commonly using an approach that involves trial @mdr, then asking a friend or peer.

Secondary schooling is a complex phenomenon. Pgitadjceasoning and action in the
digital age should reflect that complexity and mrindeas from connectivism learning
theory which includes the idea of students credtmgwvledge. The beginning teachers
in the study drew on a range of learning theonethé design of learning activities but
connectivism was notably absent. The implicatidn¥is research points to knowledge,
experiences and support that would help beginmaghers to be innovative in their use
of digital technologies within their teaching preet This includes: (a) familiarity with

teaching students using the ‘trial and error, alead’ approach to learning, (b) teacher
experiences of the use of digital technologiespacsic subject specialist areas, (c)
support from people with pedagogical content eigeert(d) access to digital

technologies, and (e) preservice teacher edugatagrammes which include digital age
learning theories and models. The digital age iegrtheories and models include
complexity theory, connectivism, pedagogical reaspmand action for the digital age

and the digital age learning matrix.
Johnson (2001) writing about digital technologiesed that:

Emergent behaviours, like games, are all aboutdiviithin boundaries defined
by the rules, but also using that space to crestething greater than the sum of
the parts (p.181).

This sentiment is applicable to emergent knowladgechools and education. In this

study the beginning teachers faced barriers calgetiructures, rules and processes
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and in many cases were able to work within thossriotions to expand the

knowledge of using digital technologies for thectaag and learning processes.

Complexity theory was a logical choice to underaithesis that examined teaching
and schooling at the start of the digital age. &meerging knowledge of how schools
and the education system operate as complex oegmms framed the research
processes, underpinning the design and interpoatadf results. Through this

approach a digital age learning matrix was devap@hulman’s (1987) model of

pedagogical reasoning and action was updated éoditfital age, and considerations
for school leaders aiming to support teacherseir first year of teaching have been

developed.
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Chapter 7. Conclusion

Ma te huruhuru, ka rere te manu
Me whakahoki mai te mana ki te

whanau, hapu, iwi
Adorn the bird with feathers so it can fly

and bring pride to its’ family

Secondary schooling is a complex phenomenon fromehwknowledge emerges at
the edge of chaos. This thesis focuses on digitaflie beginning teachers and
contributes to the emerging knowledge of teachimgdj laarning in the digital age, a
time when making connections and networking throumgiformation and
communication technologies enables access to imfibom and people. The
enhanced access changes the way that knowledgevedoged and perceived in
society. A function of secondary schools is to picElknowledgeablegraduates;
hence if the nature of knowledge changes, the oaptins will reach across the
complex, connected schooling system affecting Iegrntheories, policies,

communications and teaching practices.

This research began with four research questidres,answers to which can be
summarised within Figure 38. The logic model whmhided the data gathering
process was used to summarise the key findingedoh aspect of the research. It
unpacks the complexity of the experiences of thgirmeng teachers in their first

year of teaching.

The first research question was: how do digitabledeginning teachers use digital
technologies for teaching and learning? The begmmteachers in this study were
using a range of digital technologies in their teag practice. In making a decision
about how to use digital technologies, teachersvdoa their experiences and
pedagogical content knowledge. The purpose forgudigital technologies included
to engage students in learning, access informapogpare students for the world
beyond school, complete administration tasks, use éffectively, save money and

save the world by reducing the school’s carbongoot.

The second research question required examiningfdbtors that impede or
encourage the use of digital technologies by beggteachers. The factors were
contextual and/or personal and where a factor wasept it enabled the use of

digital technologies and where it was absent iabex a barrier. Support and access
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were important factors. It was mainly within thedhing context that support and
digital technologies were accessed. This varied/d&en contexts and was influenced
by cost, school policies, procedures and culturewHhe teachers chose to use
digital technologies was influenced by their owmsp®&al experiences of using them.
For example, experience of generic technologiespandrammes led to the use of
presentation software and internet inquiry typggmts. Alongside other factors were
the teachers’ disposition, which influenced thdigbio build and maintain personal

learning networks, resilience when facing setbaakd,a sense of agency.

The Teacher

Pedagogical Content

The Context The Learning

o . Y
Barriers and Enablers

Knowledge: how to
teach and how learning
occurs in the subject being
taught. Includes knowledge
of curriculum, resources,
subject and pedagogies.

Access

Support
Structures in the school and region
Professional boundaries
Context

Curriculum being taught "‘

Tea,CherS’ . Manipulate images
aspirations to use [LCUHIEEJIBEEGTE Laspaienseds
digital technologies Feedback on learning

for

Prior Experiences
Using digital technologies

Sense of agency I \
006010001 000{ 0044 b0
I

Reality-
Present information

Organisational
Subject specific

Vi

a range of |
-

Teacher’s disposition

Learning-
personalised
Understanding concepts

Making connections
Critique and evaluation
Creating knowledge

Teaching using digital.technologies

Figure 38: The pathway towards digital technology ge for beginning teachers
The third research question asked about the lgarthiat occurs in a beginning
teacher's classroom as students use digital tecbes. The learning varied
depending on the teaching activity. The depth efldarning was measured against
the digital age learning matrix and a correlaticasviound between the depth of the
teacher’'s pedagogical content knowledge and theéhdeplearning. The learning
activities which included critique, evaluation atréating knowledge were within the

subjects of the teachers’ undergraduate degreersnajal those who had experience
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using concept-specific digital technologies, whigbpears to have extended their

pedagogical content knowledge.

The students engaged in learning while using diggehnologies; the engagement
was due to sound teaching practices and the demhcat the teachers. When using
digital technologies the teachers personalisedchiegy allowing students to go at

their own pace and to have choice.

The final research question asked how beginninchexa connect and collaborate in
their teaching and professional learning. Collabonaand mutual support was
important for the beginning teachers in the stulhey used digital technologies to
access information and resources for teaching geobut not Web 2.0 social
networking. Web 2.0 interactive technologies wess@ used to communicate with
peers beyond teaching. Therefore digital technekgihave not impacted
significantly on the ways that beginning teachersnect and collaborate to engage

in professional learning, beyond accessing infoionadr organisational functions.

While the research questions guided the study, fil@dings went beyond the
questions to the heart of learning theory and pegiagl reasoning in the digital age.
The complex interrelations between a teacher’s maapees, beliefs, the complex
context in which they teach (which includes theesscto resources and technology)
and the support they access have been found toemde whether experienced
teachers will use digital technologies (Becker, 49%ime & Priestley, 2005).
Similar influences were found to impact on whethad how a beginning teacher
uses digital technologies in their teaching pragtwith additional influences, the
teacher’s sense of agency, and their level of peglagl content knowledge.

The digital age has increased access to informatr@whenabled the connecting of
people, ideas and creative product through netwarkich impacts on the way
society creates, accesses and shares collectiveldaige (Friedman, 2006; Gilbert,
2005; Tapscott & Williams, 2006). Secondary schais complex organisations,
through which knowledge emerges in response toggsasuch as the ubiquitous
presence of digital technologies in society. Thdarpinning change is a move from
a positivist position where the teacher is the tkao of knowledge and transmits
prescribed knowledge to their students who mus$teethis back to achieve, to one
where students think critically, make connectionsd acreate and evaluate

knowledge. Connectivism is a learning theory tleflects this development.
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Connectivism reflects how knowledge is createchis tigital era where tools such
as Web 2.0 functions are available. The digital lagening matrix was developed to
explore how teachers might use a range of dig#ehriologies, matching the use
with depth of learning when connectivist theory vegplied. When the digital age
learning matrix was applied to learning activitiesed by beginning teachers it
became clear that the majority of the learning vétets focussed on students
constructing knowledge to prescribed learning ome® or existing knowledge, to
encourage constructivist learning. While a few \aiiéis involved critiquing,

evaluating or creating knowledge, the sharing advidkledge beyond the classroom
was not recorded in any of the activities. The beigig teachers were applying the
theories of constructivism, social-cognitivism abédhaviourism to the learning
activities, reflecting the dominant curriculum dfetr preservice education. The
teachers were not able to clearly articulate thenieg purpose of activities that used
technologies which enabled collaborative knowledggation, and were unsure how
to integrate Web 2.0 in meaningful ways into themching practice suggesting a

lack of familiarity of appropriate learning thedxyunderpin the application.

Using digital technologies with students at thet stithe digital age requires teachers to
transfer their learning. Experienced teachers aginhing teachers approach this in
different ways. Experienced teachers appear tadagiiéhl technologies to their existing
knowledge of teaching and learning while beginniegchers have a range of
experiences of learning with digital technologiesichi informs their developing
pedagogical content knowledge. Beginning teachenssfer their experiences and
pedagogical knowledge to their teaching practioeutph cognitive transfer of learning.

Figure 38 summarises the transfer of learning m®dhat the beginning teachers
took. The assertions that emerged from the indalidase studies were divided into
three categories: the teacher, the context ankk#neer. The summary of the transfer
of learning has a similar division where the teacheld the base knowledge,
experiences and aspiration for using digital tetbgies with students, the context in
which they were placed influenced if and when tke of digital technologies would

occur, and the learning is the product of the fiems

This research has implications for the professioedlication and support of
beginning teachers in the digital age. This inctud@) familiarity with teaching

students using the ‘trial and error, ask a frieadproach to learning, (b) teachers
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experienced in the use of digital technologiespeactic subject specialist areas, (c)
support from people with pedagogical content exgert(d) access, and (e)
preservice teacher education programmes whichdectligital age learning theories
and models. The digital age learning theories andais include complexity theory,
connectivism, pedagogical reasoning and actiorttferdigital aged and the digital

age learning matrix.

Summary

Beginning teachers are entering the profession waithunderstanding of digital

technologies in their subject area, and knowledga mange of theoretical models
they apply to their teaching practice. Where thgitm@ng teachers had extensive
pedagogical content knowledge they were persongligarning as their students
used digital technologies for learning. There wasitéd focus on the students

creating, critiquing and sharing their knowledgeotlyh connections which are

aspects of learning in the digital age and refkegt elements of connectivist learning
theory. This gap between the educational tools ¢oeised and the conceptual
understanding of learning and knowledge creatiorthm digital age, or the gap

between theoretical models and the reality in ctasss is understandable as clearly
a time lag occurs as theoretical models are deedlogebated and integrated into
teacher education programmes such as connectifisenbeginning teachers in this
study were working from theoretical models whickdate the digital era.

The current generation of young graduating teachass been identified adigital
saviours(Cowie et al., 2008; Karsenti et al., 200Bhey have grown up with digital
technologies more so than any beginning teachdteipast; most had cell phones as
teenagers, Google for information, and keep in tamscontact with friends through
Facebook and texts. This generation of teachersh@aart of a revolution within the
teaching profession at a time when baby-boomerrggae teachers are retiring which
aligns with the whakatauki in the first chaptert @& old net aside while the new net
goes a-catching). In this study the professioraticaships the beginning teachers had
with their colleagues was important as they dewadgpedagogical content knowledge
and attempted to integrate digital technologies their teaching practice. The old net
should not be set aside, instead it is importanbéginning teachers to be connected
and supported, given wings to help them to fly,sgug higher than the previous

generation (as in the whakatauki in the final cegpt
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Glossary of terms.

Blogosphere

A community of bloggers.

Digital
technologies

Digital technology is a generic term for all hardware and
software with a digital component. Examples include:
computers, calculators, cell phones, heart rate monitors
and ICTs.

ERO Education Review Office. Government funded
organisation  that reviews individual school's
performance.

HOD Head of a subject department, position with curriculum
and teacher leadership.

ICT Information communication technology

PD Professional development of teaching staff.

PRT Provisionally registered teacher. Most teachers become
fully registered after two years initial teaching practice.

Technopedagogy | Knowledge of teaching and learning using digital
technologies

Web 2.0 Interactive internet programmes

Whakatauki A proverb.

Year 10 A student who has been at school for 10 years usually
aged 14/15.

LMS Learning management system

SMS Student management system

TELA Laptops for teachers scheme

NCEA

National Certificate in Educational Achievement
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Appendix 2: Information sheet for participants.
How do beginning teachers use digital technologgathing and learning?

Louise Starkey is working towards a PhD and woikid $ix beginning teachers from
a range of curriculum areas to work with.
Would you give you permission for:-

Louise to visit you at your school over the nexaryand

Talk with you about how you are choosing to usetaligechnologies in your

classroom and professional learning,
talk with your school based mentor about the supymr are receiving to use
digital technologies
observe your students using digital technologies
talk with your students about what they are thigkabout/learning as they use

About the research:

Each year teachers joining the teaching profeshiawve increased familiarity of
digital technologies in their everyday life andahgh their studies. The digital
technologies that are available and easy to use ABo changed. This means that
information is no longer sourced mainly from boaksfrom listening to experts in
the field. Students and teachers can access infimmand interact online to
construct and develop knowledge and understandinig. research aims to examine
how beginning teachers use digital technologietha@ir professional lives, for both
their professional learning and as they support gmde students’ learning. This
study will inform a PhD thesis.

Method of research:

Louise aims to follow six teachers as case studtesh case study will include a
beginning teacher during their first year of teaghiThis study has approval from
the Human Ethics Committee at Victoria University\éellington.

Research questions:
Main research question:
How do beginning teachers use digital technologieaching and learning?
Subquestions:
What factors impede or encourage the use of digithnologies by
beginning teachers?
How do beginning teachers experience the use dfaditechnologies to
connect and collaborate in their teaching and pssfenal learning?
How do beginning teacher beliefs influence the ogdigital technology in
teaching and professional learning?
What are appropriate pedagogical beliefs/ learnthgory in the digital era?
How are beginning teachers mentored as they ustltligchnologies?

Becoming a participant:

If you want to volunteer to become one of the teagrarticipants in the research,
please complete the attached consent form. Oull tieastudents who volunteer to
take part in this study, six will be selected (Hsdection will aim to get a range of
experiences and schools). You can withdraw frontiggpating at any stage up to the
end of data gathering (June 2008). If you have $®@ais one of your lecturers in any
course your initial indication of interest in paitating in this research will be held
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by a third party until your grade for that parti@utourse (or part of a course) is
finalised. This is to ensure that participatiomon-participation in this research does
not influence your relationship with your lectunerany way.

What being a participant involves:

In July 2007, once selection of the teachers isengdu will interviewed by Louise
to explore your philosophy of teaching, confidemuseng digital technologies and
hopes for the upcoming year. This interview shotdke up to 40 minutes. The
interview will be recorded and the results sumneakriand given to you to check for
accuracy.

Between July 2007 and July 2008 Louise will orgaras least two further face-to-

face meetings with you (ideally one meeting pemderThe duration of these

meetings will be approximately 1 hour. During theseetings, the results and
progress of previous term and plans for the follmpierm will be recorded. Notes
taken at these meetings will be checked with yguaficuracy at the conclusion of
each meeting. During one of your teaching sequehaeise will observe you with a

class (if appropriate) and interview a sample afngtudents about their learning and
use of digital technologies in the class. The studaaterviews will be recorded, be

approximately 10 minutes each and may be digitaiypastered into a presentation
linked with samples of student work if studentctear and school confidentiality can
be maintained.

During the final term of the study, in 2008, Louis#él interview you. She will also
interview your mentor at school (if you have or@gkamine the type of support you
have had for introducing digital technologies igtur teaching.

How the results will be shared:

The data will be collated and analysed, then inetuth a PhD thesis that will be
available through Victoria University of Wellingtolibrary. You will be sent a
summary of these results. The results will be shangh the education and teaching
community through journal articles and conferen@sentations.

Confidentiality:

Your identity and the school in which you teachlwémain confidential. You will
be asked to choose a pseudonym for the thesisigbarticles and presentations.
Any aspect that may identify you will be changedha thesis and any presentations.
You will be asked to keep your schools’, mentorsd atudents’ participation in this
research confidential.

All notes and raw data will be destroyed one ydtardhe thesis is finalised. You
can withdraw your offer to participate any timedrefthe end of the data gathering
phase (June 2008).

Any questions or want to know more?

Researcher: Supervisor:

Louise Starkey Janice Wearmouth

MAOO1 Victoria University of Wellington,
Victoria University of Wellington, College of Education.

College of Education. janice.wearmouth@vuw.ac.nz
louise.starkey@vuw.ac.nz Ph: 04 463 9532

Ph: 04 463 9768
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Appendix 3: Information about the “Digital beginnin g teachers”
research project for parents/ caregivers of student S
aged 15 and over.

Dear parent/caregiver

(teacher)is taking part in a research project that is esiptphow teachers use digital

technology in teaching and learning. The researcludes examining how the use of
digital technologies helps the students to learnd@@esn’t help them to learn). The

research includes observirfglass name)as they use digital technologies in their
learning and talking to a sample of students incthes about their learning.

About the researcher:

Louise Starkey has a background in secondary teg@md research. She has taught
and been involved in senior management in New ZAeakchools before joining
Victoria University in 2005. This research is pairher PhD study.

About the research:

Each year teachers joining the teaching profeshiave increased familiarity of

digital technologies in their everyday life andahgh their studies. They use this
experience and ideas to integrate digital technetomto their classroom teaching
practices. This research examines how teachergrateethe digital technologies into
the classroom and the impact this has on studamtitey.

Method of research:

Louise is using case study methodology, following fteachers as they use digital
technologies.

This study has approval from the Human Ethics Caeiat Victoria University of
Wellington, and Louise is under the supervisiobofLex McDonald and Professor
Ken Stevens (Victoria University).

What being a part of this research involves:

During month/year___ Louise would likebserve xxxxx’'s xxxxx class
as they use digital technologies to learn. Louideimterview a sample of students
from this class (individually or in a group) whatdahow they are learning and how
they are using the digital technologies in the slashe interviews will take
approximately 10 minutes and take place duringsclasie (this needs to be
negotiated with the teacher, confirmed closer tmetiof research) Prior to
interviewing any student, the purpose and methddbeoresearch as outlined here
will be explained and the individual students viaé given the option of taking part
in the interview or not. Interviews with studentdllvibe (voice) recorded. If the
student agrees, it is possible that some voicerdeugs may be digitally remastered
into a presentation that links the student voidd wamples of student work, but only
if student, teacher and school confidentiality b@nmaintained. Any student whose
recording is used in such a way will be given apeal copy of the presentation and
be asked again for permission for it to be usepaasof this research (if the student
doesn’t want it to be used, then it will be delgtdthe purpose of this is to illustrate
the way that digital technologies are being useddhools, and the learning that
occurs when the digital technologies are used.
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How the results will be shared:

The data will be collated and analysed, then inetuth a PhD thesis that will be
available through Victoria University of Wellingtdibrary, and a summary of the
thesis will be available through the school. Resswlill be shared with the education
and teaching community through journal articles emwiference presentations.
Confidentiality:

The participants and the school in which they attevill remain confidential.
Pseudonyms will be used for the thesis/ journatlag and presentations. Any aspect
that may identify students or the school will bertped or omitted in the thesis and
presentations. All raw data including recordingdl ¢ destroyed at the conclusion
of the research.

Researcher: Supervisor:

Louise Starkey Dr Lex McDonald

MAOO1 Victoria University of Wellington,
Victoria University of Wellington, College of Education.

College of Education. lex.mcdonald@vuw.ac.nz
louise.starkey@vuw.ac.nz Ph: 04 463 5173

Ph: 04 463 9768
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Appendix 4: Consent form “Digital beginning teacher S
research project for parents/students.

Consent form: How do teachers use digital technolggn teaching and learning?

a1, agree to take part in an imervthe research
examining how teachers use digital technology atiéng and learning.

By taking part in an interview | understand that:-

My identity will remain confidential.

Louise might talk to and digitally record a conargn with me as | explain

what | have learnt.

Parts of the interview might be included in a pneéggon about students

using digital technologies to learn.

Louise might develop a presentation using yourrue and samples of

class work to illustrate the use of digital teclugss (only if the school,

teacher and student identities remain confidemtral the students involved

agree to this).

All notes and raw data will be destroyed one ydi@r ghe thesis is finalised

| can withdraw my offer to participate up until dagathering has finished

(June 2008).

Louise will check with me that what she recordsvisat | meant to say after

the interview.

If Louise and | agree, Louise might match some of macording with a

sample of the work | show her. If this happensill lbe given a copy and will

make the decision whether this can be shown torengtse.

O 1 will keep the identity of participants in thissearch confidential including;
students, the school and the teacher.

O 0O OO0

O 0O OO0

Or:
O 1do not want to take part in this research at tini.

Signed
Date

If under 15 years old — (Louise Starkey will reradtiis part for over 14s version)
Parent/guardian please sign to show you give psramsor your son/ daughter to
take part in an interview.

Or:

| do not want my child to take part in this reséaat this time.

Signed

Date

Contact information:

Researcher: Supervisor:

Louise Starkey Dr Lex McDonald

Victoria University of Wellington, Victoria University of Wellington,
College of Education. College of Education.
louise.starkey@vuw.ac.nz lex.mcdonald@vuw.ac.nz

Ph: 04 463 9768 Ph: 04 463 5173
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Participant copy- Name:-
1. Your experience of usmg digital technologies:
Technology or programme | | don't | have | saw | have | use it | have | have | would like
(add any others that you use | know know seen this used it regularly used it used it to use this
or would like to use) what what someone being myself (at least for my for for
thisis | thisis else use used once a own teaching | teaching or
it onTE month) learning my own
learning
PC based data presentation and manipulation.
Word
Excel
Access
Moviemaker/ imovie
Powerpoint

Web based ac
information

cess

to

Learning mastery
games - e.g., Fling
your teacher, Hot
potatoes

Websites

Digital communication

tools

Text messaging

SMS via internet

Email

Social networking tools (or Web

2.0)

My  Space, Ning,
Facebook, Bebo

Blogging

Wiki

Podcast

Video podcast

Second life or other
virtual worlds

Games

Digital learning environments

Online learning
communities

Smartboards

videoconferencing




282

4. How confident are you?
Put an X on the following continuum for how confident you feel about successfully
integrating digital technologies into your teaching practice.

Not at all Very confident

confident

5. How innovative do you consider yourself?

Put an X on the following continuum for how confident you are at developing new
ways of using digital technologies in your teaching and learning.

Highly innovative. | feel confident I  don't feel confident
developing new ways of using developing new ways of
the digital technologies. using digital technologies.

6. How important is it to use digital technologies?
Put an X on the following continuum for how important you believe it is to integrate
digital technologies into schools.

Essential Not important.

7. How would you like to use digital technologies with the classes you
teach?

8. How do you think you will use digital technologi es with the classes you
teach?

9. Do you intend to or currently use digital techno logies for your own
professional learning? (if so, explain how)

10. What do you believe the role of the teacher sho uld be in the learning
process?

11. What do you understand ‘knowledge’ to be?

12. What role should digital technologies have ins  tudent learning?
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Appendix 6a: Interview 2 — observation of teaching using
digital technologies.

Background demographic information:

Pseudonym:

Age of teacher:

Previous work/life experiences which give confidence or hesitancy
to the use of DIGITAL TECHNOLOGIES in teaching/learning:

Learning activity using digital technologies:
Why are you using digital technology in this lesson/activity?

The context/unit:
The students - age, subject, level, chx...

Learning intention: Through using digital technologies, it s
intended that the students will learn...

Digital technologies used:
How (what the students do):

Barriers and enablers encountered when setting up the learning
activity and carrying it out:

Knowledge/experience and skill you needed to be successful using
this digital technology:
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Appendix 6b: Student think aloud

Student interviews — semistructured “Think aloudsvith either groups who have
worked together or individuals — during their classe...l will sit with students and

ask them to explain the learning — show me what teve been doing and through
the use of prompts, find out how the students migive used digital technologies to

construct knowledge and the nature of any knowlexgestruction.

Possible prompts:

Show me what you have been learning.

What have you learnt?

What sort of decisions have you made in the legrpnocess?
Who did you learn with?

(How) did the (digital technology(ies)) help youléarn?

Who has helped you to understand (this learning...)

How are you sharing this with other people?

Can you talk me through what you have been doing?

Could you have learnt this without using (the dibiechnology)?
What sort of things made it easier/difficult to ({Hee digital technology)?

How did you know to do this?
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Appendix 7: Interview 3 — after teaching wusing digi tal
technologies/ end of first year teaching.
Teacher’s reflection on the lesson/learning/ technology use:

General:

Technologies available for you to teach with: (could be owned privately or
provided by the school)

Uses of DIGITAL TECHNOLOGIES in teaching/learning in the last

year:
Barriers and enablers, learning outcomes for students, reflections...

Professional Iearning as a teacher - connections, communities and support -
including who supports you within school, outside of school and the type of support you have.

How your beliefs and experiences have (or not) helped you as a
beginning teacher aiming to use digital technologies in your
teaching
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Appendix 8: Refining the research questions after i

nitial research

stage.
Proposed Research Findings from the initial stages| Refined research
Questions: of research: guestions:

How do beginning teachers
use digital technology in
their professional practice?

5 Beginning teachers were aged
between 20 and 60 years. It was
young teachers who had digital
technologies integrated into their
lives that were to be the focus of
the study.

How do digitally able
beginning teachers use
digital technologies for
teaching and learning?

What factors impede and
encourage the use of digite
technologies by beginning
teachers and how can thes
be overcome?

Focussing on the factors which
\limpede or encourage use was thg
key area of interest, so this was
enarrowed to reflect that focus. Ho
the barriers have been overcome
and in what situation would be

included along with other aspects.

What factors impede or
2encourage the use of
digital technologies by
wbeginning teachers?

How do beginning teacher
beliefs about student
learning influence their use
of digital technologies in
teaching and professional
learning?

Beliefs were one of the factors
identified in the initial interview ag
enabling or impeding the use of
digital technologies, so this becar

an aspect of the previous question.

>

How do beginning teachers
experience the use of Weh
2.0 to connect and
collaborate with their peers

How can emerging teacher
be mentored in a way that
allows them to be
innovative?

The support that the teachers ha
5 appeared to affect their use of
digital technologies, so this
question was broadened to
Zncompass examining support
(which included mentor) rather
shan Web 2.0, which was not beir
reported as being used.
The mentoring aspect was taking
away from the key focus of the
research so this was culled out.

¢dow do beginning
teachers connect and
collaborate in their
teaching and profession
learning?

19

What are appropriate
pedagogical beliefs/

learning theory in the digitg
era?

.To answer this question through
the research | needed to first
ldevelop a framework then identify
what learning is occurring in the
case studies.

What is the potential
learning and the actual
learning that occurs in a
beginning teacher’s
classroom as students u

digital technologies?




Appendix 9: Cross case synthesis — the purpose of r

studies.

Purpose:

Using digital technology
for showing students
information/ to engage
students

As a resource — place to
find information

To engage
students/ to help
with their
learning.

Using interactive digital
technologies to help
students understand an
idea or concept

Create products

Moulin rouge DVD
Icebreaker
website

Rugby game

eported digital technology use across the case

Case Study:

|~ I 8 I c ¥ o ¥ e I F |

PowerPoint

PowerPoint
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PowerPoint
Art DVD

Moulin rouge
Innovative textiles
products (pictures)

Kiwi signs
Access patterns

Roman activity
13 geo planning

web quest

Calculator
Bones and
muscles

Video analysis of
volleyball
Maths activity

Photo images

Business cards

Photos for yr 13
geo
Photo images

Create signs

Tool for reflection Facebook

Entertain students

Storage and display of
exemplars of work
Administration
Classroom
management/
organisation

Study and form
time
boggle

Food pictures,
Facebook site with
wearable arts.
moderation

moderation

Gym activities

moderation

Entertain students
Text or email
parents

Taking the roll

Organization of
internet activity.
Would like to use
PowerPoints.

Text parents
Students who are
away

Text hockey team.

Reading notices
Taking the roll
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Appendix 10: General inductive qualitative analysis

technologies.

. Theme: purpose or reasons given for using digital

Source |Quote code concept
d3 It was really cool as when | went to call parents last night | found | could type in the student, bring up all their information — all their o )
report comments so that | could see if there was consistency across the subjects and over time before | spoke to parents. access info easy Administrative
d1 | have to use excel for teaching as all our marking is done in excel. | use it for the budget admin purpose
moderation or
d3 In textiles we have a classroom digital camera. It sits on my desk and as part of the process they have to record everything. Because | recording
it is a practical subject | have to sign it off and physically see it and also at the end of the projects they have to sign it off. achievements
al When you text message them, what would be the purpose? | was thinking that it could be reminders to bring stuff to class, or
reminders for homework, of deadlines. student organisation
fl It would be good also as a promotional thing for when we have open days promoting subject
di Bebo ...I don't know. | was thinking about this the other day because they are all into it. As far as getting dialogues to happen that are | dialogues about | Engaging students
related to learning, rather than what you did in the weekend learning in Learning
f1 We could have potentially the programmes that future students will be doing through the year so that they can see what they will be
working on through the year. exemplars
cl PowerPoint — | do that quite a bit. | find kids tend to focus more when | put things on a PowerPoint with pretty colours and pictures.
Use this more for year 12-13. engage in learning
c2 Students seem to take more away from the lesson when digital technologies are being used. students learn more
d3 . . . . . . .
There is no data projector in fashion. | use it for about 2 weeks of the term, the start the middle and the end just to refocus them. focus students
f2 | also have a DVD which is little snippets of adverts made from overseas for visual stimulus, stimulus
There is huge amounts of information about body image on the internet. The information | can talk to them in class are quite limited in
terms of the scope of what is out there. What it also does is allow them to express it in way that is relevant to them. When | just say
B3 bang, do a poster some of them it might appeal to, but a lot sigh. By giving choice and options and something new to try that they
don't always get the opportunity to do then that gives them the opportunity to put in the effort to really give it a go. That is what | want
with this class. | expect at least half the class to gain merit or excellent. They are working towards that now, but to achieve it | needto | Interest and learn
increase that interest. more
c2 ) i - ) . . . )
Just making connections between what is being talked about and then using a different medium to present it. presentation
c2 | enjoy learning about new ways of presenting information to students. presentation
ds3 There is one in the room by the art room. If | want to present anything it goes up in here, it is a matter of moving them from the
classroom presentation
D1 Students bring in their ipods with their song lists. They have to edit them down so that | can tolerate them. | bought them a new chord

so that they can hook them up to the speakers. The students all had their own ipods, but | said Na, | don’'t mind Ipods, | always work
to music. It is so antisocial. Now they all have to put them away and we now have 20 minute slots when we have to listen to 3
people’s music through a lesson. Now they just do it themselves, | don’t have to orchestrate that part.

Learning environment
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Source |Quote code concept
1 Powerpoint — | am going to use it for students learning, like they are going to have to create their own powerpoints next semester
because we have just had exams and there was a massive section that my year 12s, which | went over and over and over with them
and not all of them, but the majority of them crashed and burned on that one question. So | am going to break them up into small
groups and get them to investigate a small section each and they are to present it back to class with resources. presentation
f1 Instead of always making a poster | would like them to collectively work on something that they can construct. | think they are just
bored. Any time | get them into the computer room even to watch a DVD | am always telling them to turn their screens off. They are
just aching to muck around on the computer. Most will be surfing the net aimlessly. If they had the know how and an assignment, they | Engaging in
would be working on that actively. technology
f1 The tried and true method seems to be make a poster. The kids are just insanely over that. | don't believe that making a poster fills
their desires | am thinking of finding some way of making movies for show and tell stuff variation
Every class | think it doesn’t have to be the whole of every class, but to have some aspect of it, whether it is interactive whiteboards,
bl powerpoints or....they all relate, it might not necessarily be sitting in a computer in every class, long term it is where it is going to go, | future includes digital
no doubt about it.. technologies
fl For student survival for the world in which they live in | think extremely, but | think a balance is essential. | have always been
surrounded by people who are to the extreme of being too techy. | live in a graveyard of computers which is a bone of contention world beyond school
| guess as we become more reliant and focused on the use of technology outside of school in the community and in the work force
digital 'technology should play more of a part in student Iearn_ing. because most people, spelling tests. | still see a lot of spelling tests way of the world....
b1 and things. To tell the truth | am a terrible speller, but everything | have had to write formally has been word processed so | have been
able to get through. Spell-check is brilliant with | think is a metaphor for everything. As we become more reliant on technology we less
and less need the skills to get by without it, but in saying that | think it is important that we still teach the skills so that we can get by
without technology. | think technology in student learning will increase. | think that's what needs to happen to prepare them for life in a
technologically advanced world where they will be using computers every day. Their jobs in the future will be largely technology | Work — use digital
based. It doesn’t matter what you do these days. Even a builder or a tradesman is not working just physically with their hands a lot of | technologies beyond
it is working with managing accounts and bookings. anything, it is all online. school
again it is the access thing, ideally it comes down being able to access it all the time. If they wanted to research something, find
bl something out, you could spend a lot of time teaching them how to find things rather then looking through text books The reality is
when they leave school they are not going to have access to the texts books, they are not going to have access to that information.
Whereas if they learnt to find that information on the internet they will be able to use it when they go out whether it be through journals
or through wikipedia or through google. all these different ways you can find information that you often don’t learn until you go to | future, access
university, but if you had that opportunity that would be ideal. information.
f2 We are an art design class so it is completely relevant for them in this subject to be working with digital technologies. We use it all the | integral part of the ?
time to generate imagery — they are quite familiar with it, but not necessarily as a research tool. subject
al professional

Well I mean | use it all the time to brush up on things | may have forgotten, just research only

professional learning

learning
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Source |Quote code concept
F1 Powerpoint — yes. | use it all the time, use it for my own learning, presentation
Word is used for my own learning when | am doing research it is so easy to just grab images off the internet then | will just write up
d1 what | think about it then | can use that as a resource when | go to use that with my kids, so | have built up a library of different artists | develop own
and different information. resources
al To actually research the place, the Moulin Rouge. To see how many acts, how many scenes to see how many costume changes access information
there are. You don't really get that from the DVD, as the DVD is so different. The screen is different to the stage show. It is easier for
them to see, they look at the DVD for the inspiration for the costumes, then the internet for the technical things like the change in
scenes and the costume changes. range of information
fl | think as a tool to discover and learn. access to information
b1 Ideally | would like to have like a projector and be able to have my starter and things preplanned, | don’t have to come in and write it
on the board, | can come in and just bang it up on the screen it is ready to go. It would give me more time because it is pre prepared |
would move onto the next thing the example, put that onto the board and you can work through it more efficiently, without having to | routines, organising
spend that time writing. If it is pre prepared even with OHTSs. the lessons
time, efficiency
a1 Anything and everything that is going to assist them and push them further, If it makes it faster, they will produce more and experience
more. There are lots of things that are labour intensive like redrawing stuff in art. OK, it might help them become a better drawer, but
sometimes it is just unnecessary. The photocopier and the scanner are brilliant. Just like bare basic technologies that can speed up a
process and move along so that they spend more time on the learning side of it rather than the labour intensive. redundancy
f1 | would use these as a filler of after watching a DVD because | don’t have computers in my class so | have to book the computer room
then | want to make the most of it. time
bl Being able to present things to cut down time. time
al . . . . . . _—
Like using the internet to get a whole lot of pictures really cheaply. Because is obviously prohibitive for the students save money
d3 S . I .
The closest | have got is digital submissions the students think it is great — it saves the students money. save money
save money, save
1 . o . . . the world
As an environmental thing it has plusses and minuses — it saves paper but the actual computers themselves aren’t environmentally
friendly. We live in a world where it is such a focal point, | have to make it important and relevant.. paper saving
e3 vKids send in their assignments via email into an assignment box. Like | have just done powerpoint presentations with my physical | save money and
education class — they presented them in class and also sent them to me rather than printing them off and handing them in. paperwork.
b1 There are activity worksheets, games, worksheets for games, other explanations how to play the games. Everything is there and it is
in one place. It is accessible from anywhere. If | am at home | can get hold of all the mathematics stuff at school and | don't have to | easy access save
carry stuff home. So that is the biggest thing | do for planning. paper/ carrying things
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