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Abstract

This study sought to understand secondary
digital technology. The literature review indicated that, while numerous adapftfasion
models had been used as the basis to understand technology adoption in gfauiions,
the particular contexts mhich secondary school teachersrk mears that adoption
diffusion modeldo not adequately addreisshe compl exi ty ofA teachers
popul ar way of exploring t eacthedeactmdogicak e of di
pedagogical and content knowledge (TPACK) framewbtishra & Koehler, 2006)While
TPACK has beenoftenuseds a fr amewor k to measure teache
teacher8use and nowise of digital technologiesttle attentionhad beermpaid to the ways in

which in-service teachers develop their TPACK.

This researcfocusseon t he contextual influences the
development and enacémt in their workplace settinggy e xami ni ng t eacher s¢
enactment through situated learningLave & Wenger, 1991) ens, i n particul ai
(1998)conceptualisation of Communities of Practi€e understand the relationship between
Communities of Practice and TPACK, this research was driven by a single research question:
How are teachersd TPACK enact menAsasestudyl uence
methodology generated cases of four teachers in one Australian school around their
enactment of TPACK. The cases also drew on data from their colleagues who had been
invited by the teachers to participate in the study as their key professional learning
colleagues. In total, ten participants contributed to the four cases reported in this
investigation. While all the cases were located in the same physical context, tha way
which the patrticipants enacted their TPACK were very different and explorations of
participantsdé practices and identity develop

enactment.



The findings from this thesis suppsix propogtions regarding thenfluence of
Communities of Practice an-service teacheéd PACK enactment(1) Processes of identity
developmenand practice constitute aspects of context in which an individual enacts their
TPACK; (2) Membership of a CoP is more complex than newcoaraldtimers and
includes neapeers and liminal members; (3) The enactment of TPACK among teachers in a
CoP is not always consensual or coher@htChallenges tthe assumptions of consensus
implicit in concepts such gsint enterprisemutualengagment angharedrepertoire are
revealed in communal negotiations involving TPACK enactment and reification. As such, the
reification of practice is influencdayp r o f e s gerceptioaslofspébweand authority(5)

A CoPcan have multiple, simultaneoasd contexspecific joint enterpges which can
challenge the relationships between the forms of knowledge underpinning TPACK
enactment(6) Mutual engagement reveals TPACK as knowledge in the makKiegthesis
outlines three implications o r t elBRACHK enacem@nt in a CoP along with a number of

recommendations for future research.
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Chapter 1. Introduction

1.1 Statement of research problem

Secondary school teachersdé usewiclked digital
problem(Rittel & Webber, 1973)Use of technologies is characterised by complex,
contradicting and changing interdependencies between technological, pedagogical and
content demands that are mediated by the sit
practice(Archambalt & Crippen, 2009; S. Cox, 2008; Mishra & Koehler, 2006; Mumtaz,
2000; Shulman, 1986; Somekh, 2008; Straub, 208@ne research investigating this
multifarious problem reports that technology integration is not happening, is happening too
slowlyorhape ni ng with I ittl e or (forexanple fsee:cCubagn st ud

2004; Dynarski et al., 2007; Howley, Wood, & Hough, 2011; Selwyn, 2010a)

Factors influencing the diffusion and ado
pedagogical praes have been the focus of considerable academic regarekample,
see: Barron, Kemker, Harmes, & Kalaydijian, 2003; Mumtaz, 2000; Somekh, 2008; Straub,
2009; M. Webb & Cox, 2004A number of studies in this field have applied recognised
adoptiondiffusion theories whose genesis have been from fields as diverse as political
science, public health, communications, history, economics and information syfstems
example, see: Birch & Irvine, 2009; Christou, Eliophedenon, & Phillippou, 2004; Davis
& Roblyer, 2005; Hall, 1979; E. Rogers, 1962; Sahin, 2006; Straub, 2009; Taylor & Todd,
1995; Venkatesh & Davis, 2000; Venkatesh, Morris, Davis, & Davis, 20@8)ever, the
application of these models to the classroom based technology adoption deatsiogs f
secondary school teachers fails to take into account the specific, situated and complex
requirements of secondary teachers as workplace profesgiSoaigekh, 2008; M. Webb &

Cox, 2004)
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In contrast to these generalised adoptidfusion theoriesMi s hr a and Koehl e
(2006)t eacher so technological, pedagogical and
framework that provides researchers with a lens that can consider the intricate,
interdependent relationships between these three forms of knowtedgeie ac her s 0
workplaces. The TPACK framewohas been used in hundreds of studies examining
teacher soé6 pr of(6eham, @ HAWith tkermajority efdhgse using surveys to

measure the ext enordao&Dinthg28l@)her sd6 TPACK

With sucha proliferation of TPACK based research, it comes as little surprise that
there is marked variation in tisettingsn which investigations have examined TPACK and
include international examinations of the TPACK development efereice teachergor
exanple, see: Albion, Jamiesdtroctor, & Finger, 2010Q)istance educato(for example,
see: Archambault & Crippen, 20080 d primary teachef$or example, see: Chai, Ling Koh,
Tsai, & Lee Wee Tan, 2011ln Australia the most recent, largeale use of TRCK was in
thenationally funded Teaching Teachers for the Future (TTF) prdjétie these
investigations have made valuable contributions to our understandifiRAGK in a variety
of settingsexplorationsofn-s er vi ce t e ac h eworkglaces erAa&ani n t hei r
underexplored contextOf thehundreds of studiassing TPACK as a theoretical frame
Jor dan a(®d2)ré&viewndi BPACK conference and journal papers published
between 2006 and 2011 found only 22 papers examiniggriiceta c her s TPACK.
Moreover, Jordan and DiR012)report that only seven papers dealt witis@rvice
teachers working in secondary schools with alg of these papers Buzey and Roehrig
(2009)consideing in-service teacherBPACK developmentAs suchjn-s er vi ce t eache
TPACK, patrticularly the ways in which4gervice teachers develop their TPACK, remain

comparatively unexplored areas of research.
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WhileGu z ey a n d(20R®senhllrscalg investigation provided some insights
into the factorsnfluencing the TPACK development tie four early career teachers in the
US based studyzuzey and Roehrig (2008)soa ¢ k n o wl e d gre dhta helkds to befi m
collected from experienced science teachers who have already incorporated technology into
their teabingé thelp us to gain a better understanding of the nature and development of
TPACKO (p. 41). WhiGez d ) ear d(20RYievastigatiprpravide
insights into the ways in which individual teachers may develop TPACK, the nature of

TPACK itself requires better understanding for the ways it is enacted in teaching workplaces.

TPACK is typically represented in the research literature as an individually acquired,
aspirational pointvhich is a perspective that sits in contrast to théa#igenediated
workplace context in which most teachers find their practice sitBtetips, 2013) This
thesis takes a different research perspective that explores an alternate conceptualisation of

TPACK; one in which teachersd knowledge is n

spoken of as though it were all of a piece, as though it essentially comes in
only one kind é that is, the epistemology
privilege the individual over the group, and the explicit over the {@itok &

Brown, 1999, pp. 38382)

In contrast to a singular conceptualisation of TPACK as an epistemology of
possessiofCook & Brown, 1999) knowl edge devel oped fAinside
(Simon, 1991, p. 12%r as an individually acquire@spirational poin{Phillips, 2013) this
investigation is framed around an epistemology of pra¢Go®k & Brown, 1999)n which
TPACK as knowing in a situated context in which the group and the tacit can be considered
alongside the individual and the explicit. This epistemological petispeconsiders the

enactment of TPACK (the knowing) as much as TPACK development (the knowledge) in the
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contexts in which teachers work and in so doing draws on situated learning perspectives,
parti cul a(l1998)Comenumnties of ®mctice (CoP) framework to bridge notions of

individual and organizational knowledge and knowing.

1.2 Research Aims and Question

| originally conceived of this project as a way of understanding the different ways
teachers, including mydelsed digital technologies as part of their classroom practice.
Having been a secondary school teacher for more than a decade, my classroom practices were
disrupted(Conole, De Laat, Dillon, & Darby, 2008; Sharples, 200 the introduction of
digital technologies that allowed me to represent information with 3D modelling and data
projectors in ways that were previously difficult, if not impossible. Access to greater variety
of information provided my students with the challenge of synthesising atlysiaga
information rather than learning facts and figures and we were able to communicate not only
with one another, but also with students, teachers and content experts from around the world

in new and innovative ways.

Despite all of these affordances d@hd benefits digital technologies brought to my
students and to me, | was frustrated with the inconsistency with which | was able to take
advantage of the opportunities that were on offer. | was confused by the apparent apathy of a
number of other teach&who resolutely continued to work with students in-d@ital ways,
paying scant attention, it seemed, to the benefits that initially sparked my enthusiasm for
technologyenhanced learning and teaching. In an attempt to better understand the reasons
why some of my colleagues appeared disinterested in the use of digital technologies as part of
their classroom practice and to better understand the reasons for the success and failure of
digital technologies in my own classes | embarked on a PhD in an atteitigity to

understand#s er vi ce secondary school teachersé tec

18



This ambitious aim was modified as the complexity of this research task became
apparent as | researched literature of adoption and diffusion. While my initial challenge
finding an appropriate model for my research was resolved with my discovery of Mishra and
K o e h I(2606)d RACK framework, it became apparent that the context in which teachers
enacted this TPACK remained unexplored. It became clear, with the reviewhefrfurt
literature, that situated learning perspectives provided ways in which the socially mediated

context of teachersé work, including their e

Consequently, this research is driven by a single research quékiierare

teachersd® TPACK enactments influenced in a C¢

This research question tries to balance the broad scope afforded by the exploratory
nature of this study with the contextualised focus of the factors influencing the TPACK
enactment oin-service teachers working in a secondary school context. As highlighted
earlier in this chapter, this approach challenges the established epistemological position
inherent in the TPACK framework that considers knowledge only as an epistemological
possessn rather than also considering knowing agpistemology of practice. Utilising
these two perspectives recasts TPACK as both individual knowledge but also as a socio
cultural transformation that also requires considerations of the communal workpléed con

T that is: practice and identitlevelopmenas factors influencing TPACK enactment.

It is important to emphasise that this project does not argue that TPACK is the only
way that teachersd technol ogy (asdefimdbyan be und
Wenger, 1998ijs the only way to understand TPACK development and enactment. Rather, it
was to examine the ways in which CoP may hel

TPACK enactment in their workplace contexts. Consequently, the sndgeratations of

19



this research need to be clearly defined in order to understand why certain avenues have been

pursued in this project while others have been left for future research.

1.3 Scope and Limitations

The definitions of community, including Cofary considerably across the
professional development, workplace learning and CoP research literature. In order to
strengthen the analytical generalizability of this research the theoretical focus on community
has been | imited t o e ThgeasdnsforChb&siOgdhisspgedfie f r an
framework are included in Chapter Three along with a discussion of other perspectives. As a
result of this choice, the research literature which has been used to build a theoretical
understanding of a communalrcd e xt and iits applicability to
critically considered or rejected where it does not use or specify this specific CoP framework.
Similarly the data collection, analysis and findings rigorously focus on the processes of CoP

acording to Wengero6s (1998) framewor k.

This research purposely does not consider how partigipant be havi our , or t
processes described the CoPframework may be explained by other theori€his
research did not aim talidate CoP as a theory, but ratlnvestigate if, fronthis theoretical
perspective, themesd processesan be identifiedhat help explainiss er vi ce t eacher
TPACK enactmentConsequentlythe observed and reported enactment of TPACK in this
investigationcould berecast agxaminaionsof powerrelations, culture, gender differences,
socioeconomiclassor any other socigultural phenomengras these mediate the enactment
of particular knowledge forms. However, it has been a deliberate choice not to do this and to
address thesesses to the extent that thesnerge as significant themes which helplawify
the role of CoP. Indee@CoP as a social theory of situated learning is compatibletiate
sociocultural influences in the way it considers them as personal historieésageadoriesof

identityd (Henderson, 2007, p. 5)
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This research uses a case study methodology with small numbers of participants
specialised workplace context described in Chapt@ohsequently the findings of this
research are limited igeneralizability The challenges of case study research, specifically
credibility as écommunicative valadityd and
carefully addressed @hapter 4the methodologghapterin an attempt to strengthen the
findings, this research uses a varietystrategies including, but not limited to, triangulation
across multiple collection points, tools, aases. Nevertheless, the research findings should

be considered heavily contextualised with limigeglyticalgeneralzability.

As a final point, it should be noted that this study is exploratory in nature and attempts
to explore aspects of TPACK that have not been undertaken in previous research projects.
This study uses Communities of Practice (CoP) as a situatethtpénamework to explore
thesociec ul t ur al influences on teachersdé knowl ed
technology practices and identity transformatidrigerefore, it is limited in its
generalizability and the findings should be considerédatally; however, the scope of this
research is to identify issues relating to the situated CoP processes that influence TPACK
enactment in a school workplace. These matters are theoretically generalizable and the aim is
to provide the research literaguwith avenues for future research which may, in turn, lead to
generalizable principles that individual teachers or school organisations can use to better

understand teachersdé TPACK enact ment .
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1.4 Overview of the Chapters

This thesis is organised aeding to the following structure:

Chapter TwoLliterature reviewrl heories of technology adoption

The second chapter provides a comprehensive literature review of four key adoption

diffusion models that have been used as the foundation for numerous mv@ssignto
teachersé adoption of educational technol ogy
model while also highlighting the shortcomings of these approaches. The second half of this
chapter reconsiders these shortcomings in light of the aémdiinal, pedagogical and content
knowledge (TPACK) framework. This chapter concludes that the TPACK framework

represents an effective way for researchers to conceptualise the types of knowledge that
underpin teacher sd ef f eenbtiorvoécortegtcepresentedigthe u s e ;
TPACK framework remains undeepresented in research literature and the context in which

in-service teachers develop TPACK has not been examined.

Chapter ThreeLiterature reviewT eac her s 6 wor k pihggCoremunitesidf e xt ; E

Practice

Chapter Three continues the literature review; in particular, examining suitable theoretical
frames through which the contexts in whicksirvice teachers develop TPACK can be
explored. This chapter focuses on situated learning theories, specificatlyweaf

We n g €1898)sotion of Communities of Practice (CoP). The review of literature
associated with CoP highlights the complexity of this framework but concludes, through a
review of other workplace learning literature, that CoP is a suitabléhemsggh which the

contextofins er vi ce teachersdé TPACK can be expl orect
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Chapter Four Methodology

The methodology chapter argues that a qualitative muitge study approach is the most
appropriate design for this research. The chapter justifiesetaetion of data collection and

analysis methods by considering the challenges in case study research, specifically credibility

as o06communicative validitydéd and oOtrustworthi

process of data analysis.

Chapter Five Case and conteXtIntroducing a school and its teachers

This short chapter describes the single school context in which the four cases were located. In

addition, the four core participants and their key professional learning colleagues are

introduced as members of two different CoP: i
Science Teachersdé CoP in the same school set
ChapterSxAnnads case: using CoP to explore cont e

Chapter Sixs the first of three analysischapte and presents Annaods
considering the influence of other members o
TPACK devel opment and enactment, this case p
relationship with JsalRACK enhatnrest will be expleredgheosgh i n  An
an examination of the context in which Anna participates in her CoP. This exploration of
context uses the CoP notions of identity and practice to explain how context can influence
TPACK enactment. Secondly,thb@a pt er expl ores Annads identi:
different perspectives and in doing so reveals that TPACK development is an ongoing
process rather than an aspirational end point. Firellyna 6 s t eam teaching r

Jake brings into questiahe CoP notions of newcomer and-tifder as Jake, a comparative
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newcomer , influences Annadés TPACK enact ment

enactment shaped by Anna, a relativetater.

ChapterSeve ohndés case: TPACK and | eadership in ¢

Thisc hapter analyses Johnés case in which J
through his participation as a member of the
builds on Annads case which revealed that th
aCoP also shape TPACK enactment. In particular, discussion and analysis in this chapter
reveals Johndés identity as a TK expert in th
Drake Secondary Coll ege CoP. Estalebld shing Jo
perceptions that Johnds PCK, particularly hi
this TPACK imbalance, John is identified as a competent and accepted member of his CoP

and reveals an imagined future trajectory in which he is identifiedeeder.

The second part of this chapter explores

school principal and team teaching partner o
Despite being recognised as a TK sxresalist, Joh
in Johndés technol ogi cal competencies being s

practices, their lesson planBinally, thischapter reveals the potential of such reifijecs

in influencing the negotiation of enterprise and TPACKealepment within a CoP.

Chapter EightParticipating in a liminal phase: the challenges of developing a competent

identity in a CoP.

The third and final analysis chapter examine
classification of CoP pariijgants as new or old into question. In contrast to the previous two

cases, this chapter reveals the influence of divergence and agency rather than commonalities
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and cohesiveness on teaclddiBACK enactment. Through an analysis of different forms of
jontent erprise within the Science teacherso Co
challenges for individuals in a liminal phase in which negotiation is marginalisatiend

dynamic, transactional relationships between TK, PK and CK is challenged

Chapter Nine: Conclusian

The final chapter presents a summary of the thesis alongwigiiopositions and
theoretical and practical implications forsner vi ce t eachersé TPACK en

suggestions for the critical use of both CoP and TPA@ries.

Although the TPACK framework was developed to understand what teachers need to
know about technology to teach effectively and secondly how can teachers acquire this
knowl edge there has been | ittl e tionviessti gati o
argued that the current research has addressed this gap in the literature and not only indicates
the appropriateness of a CoP as a theoretica
development can be understood but how context as identity acteterean help explain
teachersdé TPACK devel opment and enactment. W
research and the limitations on generalizability, the findings supjghrttheoretical
propositions regarding t TPACKeodctmennThetlesi$® i n sh
concludes with an outline of suggested future research avenues drawn from each of the cases
as well as potentially significant issues which emerged in the data but which were not further

investigated due to the scope and linmtas of this research.
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Chapter 2. Literature Review: Theories of Technology Adoption.

21Secondary school teachersé6 technol ogy a
Forsome timediscussion abowgducational uses diigital technologies has
highlighted thepotential benefit®f emerging digital technologider teachers who choose to
adoptthese tools as part of their classroom pracilieachers, predominantly from developed
western nations, have beseduced to take up these technologies thraualgertising
campaigns sponsed by digital hardware and software companies, influencessjbyational
statements made by political partaasd compelled to achiewtandards set by teacher
registration organisatiorendextensive financial investment by sdf®in digital
infrastructire coupled witha raft of professional learning opportuniti#gese occasions
havereinforced the assumption that digital technologies have the capacity to enhance society
generally and teaching and learning more specificailAustralia,political reponses in this
fieldaret ypi fi ed by the Feder al DigbkEducationGover nmen
Revolutiorwhi ch dAwi | | hel p br i HQe notuurr yedbldtasmsdr ofio ms i
the nature of education atrdining and provide students with necaccess to technology
than eveb e f qGillard & Firth, 2009 T 4)Thisrevolutionw i | | al so Acontri bu
sustainabl e and me anDepagrheatlof Educatian Eraploym@entéand a ¢ hi n
Workplace Relations, 2011gaving little doubt about amplied connection between
increased access to, and use of, digital technologies and the resultant improvement in the

current educational landscape.

In addition to the benefits of digital technologies highlighted in broad societal
discussions angovernment policy, a large body afsearch literature algmwints tothe
potential benefit’e s soci at ed wi th teacher sinvestigationst i on of
into areas such @t e ¢ h enbdnced) ¢ a r (ior examPle, see: Carneiro, Lefrere,

Steffens, & Underwood, 2011; Cerraf@rgman, Jarvela, & Milrad, 2012; Dror, 2011; M.
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Kim & Hannafin, 2011; Manouselis, Drachsler, Vuorikari, Hummel, & Koper, 2011,

Vittorini, Gennari, Marenzi, de la Prieta, & Rodriguez, 20426 ¢ o m passtistedr

learn n @obexample, see: Chambers et al., 2011; Karaksha, Grant, Davey, & Anoopkumar
Dukie, 2011; McDowall & Jackling, 2012; J. A. Ross, Bruce, & Sibbald, 2011; Sosa, Berger,
Saw, & Mary, 2011)einforce theconnection between technology and the improveroent

learningand teaching

I n contrast, Selwynés critiqué0l®d school s
summarises the tenor of both popular and academic perceptions of digital educational
t ec hnol o ganygeneealtdisausgiond of the digagk tend to be informed by a
notion that thelevelopment of digital technology represents a distinctively new and
i mproved set of soci al arr an gd memet&@30oWhilep .r el at
commenting on the differences in peand postdigital social arrangements, SelwyA010b)
provides a particul ar (20028 indnletr e nh i thétlmipd h tcian g
somet hing new, different, 3.fAdkdsipesvabl yg bens
| eavi ng t h éurdoaks 2004 ppe2dil enident in the work of many researchers in
the field of educational technology who are
technologies areinsomeway c apabl e of | mpSebvynj201d, per/di3y cat i on
As such, a geat deal of effort has been invested in researching the learning potential of new
or emerging technologiesgith many of these research studies focussingtate of the aror

high level uses of digital technologies in classrooms.

Investigations into statof the art or exemplar instances of digital technologies in
education have prompted educational technology researchers stchre!(2007)to claim
that fAwe are on cthhaen gweeraggurilgrd (200& mdreomyly d
0 b s e redweation is @n the brink of being transformed through learning technologies;

however, it has been ohdt brink fors o me decadZ®). nloavwbsdrvalipa r d 6 s
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highlights that state of the art case studies, which are the basis of many investigatairs,
somewhat distinct from thetate of the actuglSelwyn, 2008)In other words, there is a

disjuncture between the rhetoric and the reality or a division between the potential and the
practice when it comes to the educational uses of digital technologies in teaching and

learning. A number of researchers examiningttae r s 6 pedagogi cal adopt
and communication technologies (ICT) in schools claim that technology integration is not
happening, happening too slowly or happening with little or no effect on student le@oning
example, see: Becker, 2001yl6an, 2001; Donald, 2002; Ertmer, 1999; Hattie, 2009;

Mumtaz, 2000; Parisot, 1995; Somekh, 2008; Straub, 2009)

Mumtaz(2000)synthesised findings from research projects undertaken between 1980
and 2000 and found that nthereffestpof numeroasftraing c h [ r
programs and an investment in schools in ICT resources there has been a disappointingly
sl ow upt ake i nTosuppbrbendlagng, M(nptaz cit8slc@yincing findings
from projects such as Cox et @1999)andBecker(1999)who demonstrated, through an
analysis of a largscale nationwide survey in the United States, that that only 30% of the
2,250 teachers surveyed regularly used the Internet for research purposes. Similar challenges
have been reported in maexent studieffor example, see: Agyei & Voogt, 2014;

Campbell, Zuwallack, Longhurst, Shelton, & Wolf, 2014; Mac Callum & Jeffrey, 2014)

Somekh(2008)c onduct ed a subsequent review of f
pedagogical adoption of ICT and concurstwite ar | i er studi es stating
research on teacherso use of I CT in their te
pedagogi c(p#49) dMoaregee®cent <criticisms of the AL
Digital Education Revolutiosuggest that little may have changed with a range of issues
i mpeding on teacher s {orexample,isae.g-acohsmetti, 2010) t e c hn o |

Findings such as these are not particular to Australia, however. The Innovative Teaching and
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Learning (ITL)r esear ch project examined teacherso ir
of their classroom practice in nine countries including Finland, Indonesia, Russia, Senegal,

England, Mexico and Australia indicating that:

while researchers saw many exampmespecific practices that were

innovative within a given national context (such as students working in teams

or developing presentations based on current social issues they had researched

on the Internet), descriptions of learning activities that ingated a coherent

set of innovative practices were quite rare, and the 21st centurpsikiling

opportunities offered by the typical leangiactivity remains low.

(Shear, Gallagher, & Patel, 2011, p. 26)

The ITL findings closely resemble earlier fingsfrom Becke(2001) Cox et. al.
(1999) Cuban(2001) Dupange and Kren@l992)and others, suggesting there has been
l'ittl e meaningful change in teachersd6 O0state

decades despite increasingly sophiséidadechnological advances.

Hattie has offered a dstatefofahe actuadigitpler spect i v
technol ogy uses.-mde ac a rHhttiey 20@8p03vhich syethesized
the findings from more than 800 metaalyses relatg to the influences on achievement in
schootaged students. Hatt{2009)reports on 81 metanalyses of computaided
instruction involving 4,875 studies, 8,886 effects and 3,990,028 students and thus provides an
extensive base from which broadly getieedble and reliable findings can be used to inform
further discussion. The results reported fromthisraetaa | ysi s i ndi cate t hat
a hundred whencomputari ded i nstruction is used, it wil
(Hattie, 2009, p. 220 Despi t(2009)da tati imed ©rat At here i s no n
bet ween having computers, using computers an

low level pedagogical adoption in scho(Becker, 1999; M. Cox et al., 1999; Mumtaz,
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2000; Somek, 2008) the importance akechnology adoptionontinues to appear in the

literature as a consideration for teachers and schools.

Straub(2009) citing Barron, et al2003) st at ed t hat At he conce
literacy is increasingly becoming intetgd into mandated curricula, forcing some level of
technol ogy adoption on mgnegs) Bhisls eeflettedthi st ri ct s
Australia where the Australian Institute for Teaching and School Leadership (AITSL) have
outlined proficiency statements for teachers. The standard competencies expected of graduate
teachers requires t hetrategepforesngIC€Ttaexpandn fAof t ea
curriculum | ear ni ng (Aogrgianinsituterfor ffaaching ahdoSchod t u d e n
Leadership, 2011, p. 11yhe ICT expectations outlined by AITSL for proficient, highly
accomplished and leading teachers exigmah the competencies expected of those entering
the teaching profession. They require | eadin
use ICT with effective teaching strategies to expand learning opportunities and content
knowledge for all studet @ustralian Insitute for Teaching and School Leadership, 2011, p.

11). This suggestsome connection betweéne a ¢ &ctve wodkplace participation and an
increase in professional knowledge and skilladdition to the AITSL recommendations for
teachers, the Victorian Curriculum and Assessment Authority (VCAA) have highlighted the
importance of ICT as a key component of their curriculum design through the incorporation
of AICT [as] an interdisciplinary domain, [which] focuses on providing studeititstiae

tools to transform their | earn@2009 and to enr

Despite the expectation of students and teachers to use technology in all aspects of the
curriculum there appears to continue to be a disconnect between poligsaatide as
|l iterature continues to report |l ow |evels of
the learning outcomes of stude(® Kim & Keller, 2011; Meyer, Abrami, Wade, &

Scherzer, 2011; Ottenbrdieftwich, Glazewski, Newby, & Ertmer020; Teo, 2011) Many
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of these studies have examined the divide between policy and practice from the perspective
of adoption and diffusion theories to examine the notion of ways in which teachers acquire
knowledge about technology use in their classrodiniserefore seems important to carefully

examine these models in detail to investigate possible causes for this disconnect.

2.2Models of adoption and diffusion

The basis of adoption and diffusion models is predicated on the decision of an
individual toadopt a particular innovation, such as a technological innovation and the time
frame that is involved in making that decision and implementing it in practice. Contributions
to this field have been made from a range of disciplines as the concept of adoptibanly
an important consideration in the education sector but also in political science, public health,

communications, history, economics and technology.

~

Rogerg(1995)d ef i ned an i nnovation as fdan i dea,
asnewly an individual 0 (p. 13¥ X Theeerare three key elerhentaaf o pt i o

note in this definition:

i) the concept of Onewnessd6 of the idea,

that is, it is whether an individual considers the innovation aslino

1)) the term 6innovationdé does not connot
individual;
iii) an innovation can be abstract, such as an idea, or concrete, such as

technology in this case.

Adoption theories examine individuals within a population anathiméces that an
individual makes to accept or reject a particular innovation. In some adoption models or
theories, for example the Unified Theory of Acceptance and Use of Technology (UTAUT),

adoption is not only the choice to accept an innovation butlasextent to which the
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innovation is integrated into the appropriate context. Indinceimstance, UTAUT can be
considered as a micqmerspective on change as the focus is not on the global impact of the

theory but rather on each of the constructs tretemup the whole.

I n contrast, diffusi on(1962) biffusiagnefs exemp|l i f i
Innovatiors, take a mackperspective on the spread of innovations through the consideration
of factors such as time and social pressures to explain the podgegsulation adoption or
rejection of a particular innovation. Despite the differences between adoption and diffusion
theories, the two are linked in their attempts to explain factors that affect the spread and use
of innovations. The distinction betwetre two is in a difference of perspective or scale that
separates the two theories. As such, both adoption and diffusion theories will be referred to

collectively from this point aadoptionrdiffusiontheories.

There is a range of adoptialiffusion theotes that have been used to examine factors
that i mpact on educatorso technology adoptio
that has been used broadly across disciplines, including education, to comprehend and predict

macrel e v el ¢ h a n(962) DiffusioR of theovasodgheory

2.2.1Diffusion of Innovations
R o g &X962)work, The Diffusion of Innovationgand subsequent editions 1995,
2003)has been used as the basis for research in a broad variety of disciplines including
political saéence, public health, communications, history, economics, technology and
educationDooley, 1999; Stuart, 20000 Roger sd6 t heory is particul
in any review of adoptiodiffusion theories as it has influenced many other, more recent,
theories of adoption and diffusi¢for example, see: Boyne, GotMdilliams, Law, &
Walker, 2005; Deffuant, Huet, & Ambarland, 2005; Pennington, 2004; Venkatesh et al.,

2003)
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Sahi(20®sl et ai l ed review of Rogersodéo theory ¢
technology related studies, and following the work of Pafk@®5)and Medlin(2001)
claims that ARogerso6 diffusion of innovation
the adoption of technology in hi o%abim2066d ucat i c
p. 14) Sahin(2006)al so st ates that Rogers fAusually use
0i nnovat i on {p.1308)whscly suggesis that this theoretical basisid¢@rovide
a lens to examine teachersdé decisions to ado

pedagogical practice.

2.2.1.1Diffusion of Innovations i Key Components

For Rogerg2003) diffusion is the process in which an innovation is commueadtat
through certain channels over time among the members of a social system. As expressed in
this definition the innovation, communication channels, time and social system are the four

key components of the diffusion of innovations.

The innovation

Rogers(2003)identified five attributes of an innovation that influence its adoption:
relative advantage, compatibility, complexity, trialability, and observability. The relative
advantage of an innovation is the perception held by an individual that the ionovdk be
better or worse than other similar ideas. Positive or effective innovations are perceived to be
better and are adopted more rapidly than others. The second attribute, compatibility, is the
perception that a particular innovation is congrueti wkisting understandings of similar
and past i deas. |l nnovations that fit into a
belief system will be more easily adopted. Complexity refers to the perception of how
difficult an innovation is to comprehdnand further it is hypothesized to be negatively

related to the rate of adoption of an innova{Bogers, 2003)
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Trialability refers to the accessibility of an innovation to an individual for
experimentation and can be direct or vicarious. Finallyeadility is characterized by how
available and visible an innovation is to an individual leading to a social threshold or a point
when an innovation becomes pervasive in a culture. At this point, individuals who would not

usually take on an innovatiorrehgly consider its adoptiaiRogers, 2003)

Communication channels

Communication channels are the mechanisms by which information about a particular
innovation is passed from individual to individual. This can be direct communication,
vicarious obsent#ons of peers and models, or even the influence of mass gBadidura,

2001; E. Rogers, 1995)

The level of access an individual has to an innovation affects the diffusion process.
Interpersonal communications, like subjective evaluations of an innouatia peer or
exposure through mass mpdeanso6fcwhat nRbgensec
adopt a similar perspective on an innovatiBogers, 2003)According to Roger§003)this
communication process is essential for diffusion, éfitftea does not spread from person to

person, it will not circulate in aorganisation.

Social system

The social system in this theory of Diffusion of Innovations refers to the context,
culture, and environment that an individual is involved in. Ro@gig85)d e f i ned it as
of interrelated units that are engaged in jointprokgem| vi ng t o accompl i sh
(p. 23). As a broad definition, social systems could be work environments, organizational
groups, informal groups, and all the variousssigbems of any of these groups. Social norms

andstructure influence and affect how an innovation infiltrates a population and these have
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been examined through theories of situated learning in social contexts by researchers such as
Lave and Wengg1991)and Wenge(1998) Despite the potential influence of the social

system recognised in other areas of reseagrding to Rogers (1995), "there have been
relatively few studies of how the social or communicative structure affects the diffusion or

adoptionof innovations in a system" (p. 25).

Time

R o g &2083pwork on adoption and diffusion is framed through the context of time.
What makes one individual adopt a particular innovation early rather than late? What
characteristics and influences are present in an individual labelled as an early adopter versus
a lae adopter? To better understand this process, R@f#08)first categorized adopters
into groups based on the relative amount of time it took for a percentage of individuals to
adopt an innovation. This diffusion curve (generally conceptualized asraihcurve and
illustrated in Figure 1) suggests that there is a small percentage of early adopters, a large
group of mainstream adopters (early and late majority), and finally a small percentage of late
adopters. By grouping these individuals in this waymmonalities in personality
characteristics, communication preferences and socioeconomic situations emerged.
Accor di ng (2008)refeardal,ehose abelled as early adopters tend to have higher
socioeconomic status, have access to a variety of camation methods, have higher
upward mobility within their social structure, are more likely to be literate, tend to be more

intelligent and have higher capacity for change.
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R o g €2083}theory has provided researchers vétheoretical lens to examine

adoption and diffusion across a range of discipliises Boyne et al., 2005; Deffuant et al.,

2005; Pennington, 2004; Venkatesh et al., 2008)vever this theoretal basis is not without

some | imitations. As i

ti

S

pri ma(200B)theodyescr i p

does not tell researchers how to facilitate adoption but rather why adoption occurs.

Additionally the breadth and depth of this theooyld be considered a potential strength

however, as it can be applied to any discipline, a specific implementation of the theory

requires modification to suit the individual contelxttle theoretical direction and guidance

has been provided to reseachwho, for example, wish to consider the situated, socially

mediated context of secondary school teachers.

2.3 Adoption-diffusion models in educational research

In an attempt to examine the specific pedagogical technology adoption of teachers it

is clear that more specific models of adoption require interrogation in an attempt to

understand this complex phenomenon.
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St r a(R0BbPYsygnthesis of the literaturerepd i ng t eachersdé pedago
of I'CT reported that reviews Aof the researc
adoption applied in the current education literature 627). namely the Concern8ased
Adoption Model (CBAM) and the Uni#id Theory of Acceptance and Use of Technology
(UTAUT). Straub does not provide details about the parameters of his literature search but
indicates that, from his review of available literature, the Cond@assed Adoption Model
(CBAM) has been used to undeand teacher change in curriculum chaf@eristou et al.,

2004) adoption of a consulting teacher mogftdron & Evans, 199@&nd technology

change and adoptidbavis & Roblyer, 2005; Dobbs, 2004)

2.3.1The Concerns Based Adoption Model

The CBAM was developed by Ha(ll979)a nd was bas(@6é9wwtk Ful | er ¢
examining the effect of a change process on
concerns from a developmental perspective. Stfad@9)indicates some significant
di stinctions between the CBAM and Rogersé6 Di
researchers to develop a greater understandi
out that the CBAM was designed as a diagndstit and not a prescriptive one, and that the
three components help inform facilitation options when considering the adoption of an
innovation. fABecause it focuses on the faci/l
whys of innovation adoption butather, how understanding concerns of a population can
facilitate i n(®trau,200D, p. 634k s pntappoopriate model to
consider when examining teachersd choices as
integrationasitaddrese s t eachersé concerns, thereby neg
technologically deterministic bias favouring adoption inherent in many adegiffoision

theories such as the Diffusion of Innovation.
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The goal under pi nning t he easethepiolgmment of
di agnosing group and individual neladlds during
Loucks, 1978, p. 36)0 that change and innovation in the work undertaken by teachers could
be more easily understood. Hord, Rutherford, Hulgtin & Hall (1979)reported that the

development of the CBAM was based on six explicit assumptions, namely:

1. Change is a process, not an event.

2. Change is accomplished by individuals.

3. Change is a highly personal experience.

4. Change involves developmental growth.

5. Change is best understood in operational terms.

6. The focus of facilitation should be on individuals, innovations, and context.

These assumptions form the basis of the two components of the CBAM: stages of
concern (SoC) and levels of use (LoU). The SoCradssthe concerns teachers have as they
progress through the adoption process. Initially, concerns focus on personal issues and, as
those concerns are resolved, they transform into implementation concerns. As such, the SoC
represent a Nnepvasybdevelhop m@rEnmdersgrleodf,messi on
334) In addition, the SoC levels are not mutually exclusiteachers will evidence concerns
of all stages at any given point during the process. Finally, the SoC are not hierarchical, and
A w h &teacher moves out of one stage, they still may have concerns consistent with

pr evi ouStraaht 20@Peps684The SoC are presented in Table 1.

38



Tablel. Stages and descriptions of conceiiStraub, 2009, p. 636)

Stage

Description of concerns

Awareness

Informational

Personal

Management

Consequence

Collaboration

Refocusing

Teachers have little awareness or concern for a particular
innovation. The innovation is seen not to affect them at this

stage.

Teachers have general or vague awareness of an innovatic
Teachers malegin some information seeking to gain

additional knowledge about the innovation.

Teachersd concerns are abol
an innovatiori how a particular innovation will change the
demands of or conflict with existinghderstanding of what the

currently do.

Teachersodé concerns wil/l f o

logistics of a particular innovation into their daily jobs.

Teachersd concerns are pri.

innovation ortheir students.

Teachers begin to have concerns about how they compare
their peers and how they can work with their fellow teacher:

an innovation.

Teachersodé concerns are how
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The CBAM also describes the behavioural diffusion of an innovation through the
LoU scale. Whereas the SoC describe attitudes and concerns, the LoU provide a framework
for understanding the behavioural implementation of an innovation. The LoU break down the
acions of teachers into categories from n@e at the lowest behavioural implementation to
renewal, the highest, indicating a teacher transforming and extending the innovation and

these are described in greater detail in Table 2.

Table2. Stages and descriptions of levels of (&taub, 2009, p. 636)

Level Name Description of use
0 Non-use A teacher does not use or has no intentions to use an inno\
1 Orientation A teacher is seeking additional information about an innova

but has not determined whether he or she will implement it

2 Preparation A teacher gets ready to include an innovation (but has not y

implemented it)

3 Mechanical A teacher begins implementation but generally struggles wi

the logistics of thénnovation

4A Routine A teacher successfully integrates an innovation
4B Refinement A teacher changes the innovation to suit his or her needs
5 Integration A teacher goes beyond his or her own classroom to share t

her implementation of an innovatiavith peers

6 Renewal A teacher extends an innovation, transforming the innovatic
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Although the CBAM has been used for many years as a productive tool for
facilitating change in educational settings, it is not without criticism. Chamblee and Slough
(2004)analysed research findings from 97 papers that used the CBAM as a theoretical

framework and report five major limitations as a result:

1. The majority of studies only used the Stages of Concern Questionnaire to assess
technology integration.

2. Almost all studies were short in duration (less than one year).

3. Longitudinal data was presented in very few of the studies. Very few studies reported
onfolowup surveys after the O6i mplementation
the project or grant.

4. Most studies looked at modifying lowkavel concerns (awareneasd informational)
and not highetevel concerns (management and consequence).

5. As aresult othe limited number of studies that focused on addressing Hig\r
concerns, few conclusions can be drawn as to exactly how to move individuals
developmentajl through the entire adoption proce&hamblee & Slough, 2004, p.

868)

These limitations suggest that the CBAM is not the most suitable theoretical
framework to examine the factors contributin
the absencefdhe LoU when assessing technology integration suggests a lack of focus on the
actual technology use by teachers and the paucity of results addressingevigheoncerns
indicates the factors impacting on the technology choices of a number of highly
acomplished and leading technology using teachers cannot be compared and contrasted with
graduate or less experienced teachers. As such, it becomes difficult to obtain an

understanding of the factors that affect the technology choices in a whole schiogl sett
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2.3.2The Unified Theory of Acceptance and Use of Technology

Although many models of innovation adoption include any new idea as the concept of
an innovation, the need for organizations to integrate compas®d information
technologies has evolveato its own subset of adoption research. Numerous theories have
arisen, particularly out of the information sciences literature, trying specifically to predict
computer use through personal factors. Venkatesh et al. (2003) presented a comprehensive
review and history of the various theories used to predict computer use in the past few
decades. Their workdicates that many studies in this field use one of eight models; namely:
Theory of Reasoned Action (TRA), Technology Acceptance Model (TAM), Motivational
Model (MM), Theory of Planned Behaviour (TPB), Combined TAM and TPB A -
TPB), Model of PC Utilizaon (MPCU), Innovation and Diffusion Theory (IDT) and Social

Cognitive Theory (SCT).

These eight theoretical models have been used in a variety of studies and have
themselves been the subject of scrutiny. While the use of these models provides rasearcher
with opportunities to explain some of the variations in user acceptance of technology, it also
provides challenges as fAresearchers are conf
model s and find they must O&épi chkrclloosda choosebod
6favoured model &8 and | argel y i gn¢{/enkateshee cont

al., 2003, p. 426)

In an attempt to address the challenges presented by numerous models of technology
adoption and to provide greater reliability @hexamining factors that affect technology
adoption and use as the dependent variable in a theoretical model, Venkate@o@s8hal.
reviewed and synthesised the 32 determinants of acceptance that form the basis of the eight

models previously highlighted
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Venkatesh et a(2003)t heor i sed Athat four constructs
effort expectancy, social influence and facilitating conditions] will play a significant role as
direct determinants of wuser d4&caephatéiomrkey and u
factors (gender, age, experience and voluntariness of use ) were moderators to the different

constructs as illustrated in Figure 2.

Performance
expectancy

Effort

Behavioural .
expectancy — ienten'ana > Behaviour

Social ..
influence

Facilitating
conditions

Voluntariness

Experience
P of use

Gender | Age |

Figure2. The UTAUT Model. (Venkatesh, et al., 2003, p. 447)

The syntlesis conducted by Venkatesh et(2D03)resulted in the development of a
guestionnaire with items validated in prior research adapted to the technologies and
organisations studied. Longitudinal field studies using a seven point Likert questionnaire
wereconducted in four different industry settings (entertainment, telecommunication
services, business account management and public administration) among individuals being
introduced to a new technology over a six month period. The statistical analysishoéthe
sets of responses from the 215 participants over the sixth month period confirmed the six

hypotheses proposed by Venkatesh et al. summarised in Table 3.
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Table3. Summary oUTAUTfindings.(Venkatesh, et al., 200B. 468)

Hypothesis Dependent Independent Moderators  Explanation
Number  Variables Variables
H1 Behavioural Performance Gender, Age Effect stronger for men
intention expectancy and younger workers
H2 Behavioural Effort Gender, Age, Effect stronger for
intention expectancy Experience  women, older workes,
under conditions of
mandatory use, and witt
limited experience
H3 Behavioural Social Gender, Age, Effect stronger for
intention influence Voluntariness, women, older workers,
Experience  under conditions of
mandatory use, and witt
limited experience
H4a Behavioural Facilitating  None Nonsignificant due to
intention conditions the effect being capture:
by effort expectancy
H4b Usage Facilitating  Age, Effect stronger older
conditions  Experience  workers with increasing

experience
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H5a Behavioural Computer None Nonsignificant due to
intention self-efficacy the effect being capture

by effort expectancy

H5b Behavioural Computer None Nonsignificant due to
intention self-efficacy the effect being capture

by effort expectancy

H5c Behavioural Attitude None Nonsignificant due to
intention toward using the effect being capture
tech. by effort expectancy
H6 Usage Behavioural None Direct effect
intention

Armed with their findings, Venkatesh et €2003)conclude that:

UTAUT is a definitive madel that synthesizes what is known and provides a
foundation to guide future research in this area. By encompassing the
combined explanatory power of the individual models and key moderating
influences, UTAUT advances cumulative theory while retaining a

pasimoniousstructure (p. 467)

The evidence used by Venkatesh e{2003)to support their work developing
UTAUT shows that the four key constructs of their thequgrformance expectancy, effort
expectancy, social influence and facilitating conditioméen considered with four
moderators gender, age, experience and voluntariness of esplained approximately
seventy percent of user variance of information system use in four industry settings. While
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these findings are encouraging, there are &itiwhs in the broad scale application of UTAUT

in educational settings.

24Teachers6é6 technol ogy adoption

The use of UTAUT as a |l ens to analyse sec
adoption remains a comparatively unexplored phenomenon. Birch and(R0©@) highlight
this in their mixeemethod study examiningpeer vi ce t eacher sdre accept
they report that Aonly three studies have be
educational settimg @98).A | it erature search attempting t
(2009f i ndi ng was conducted uti |lhe&xiLibrigmuio nash Un
search of education databases. This rad@tirch considers publications stored on the ERIC
(CSA), ProQuest education journals, A+ Education (Informit) and PsychINFO (Ovid)
dat abases. A search using theokeyeanehms sdUTDA
and 6educationd returning 6UTAUTOG and 6t each
has been limited use of this model as a theoretical lens through which the concerns of
teachers have been examined. The application of the UTifdunework in a number of
studies that examine technology choices in educational contexts are identified in Appendix 1.
Of the studies listed in Appendix 1, thirteen were conducted in tertiary settings with ten of
these considering the influence of UTATonst ruct s on studentsod t ec
studies focused on (Henaooétalr 208 ; Pappas & ¥dlk, 2008d,c hnol o
Pynoo et al., 2011he research focussed on secondary school teachers was conducted by
Pynoo et al(2011)who explorel the UTAUT factors influencing the acceptance of a digital
learning environment (DLE). Results from this study indicate that the main predictors of
acceptance were performance expectancy and social influence, however the alignment

between the predicted @mctual final use of the DLE was only 50%.
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This finding indicates that the social contexts bounding the work of teachers in
secondary schools may play a large part of their technology decision making, yet the UTAUT
framework designed to predict informati system adoption in a business context was not
designed to consider the complex, contradicting and changing interdependencies aspects that

are mediated by the situated social contexts

The factors af haogytadoptign as &cammpbnent of theirtpractide
is potentially a more complex phenomenon than information system adoption and may be
described as wicked problenthat has, in part, its genesis in social policy and théRityel
& Webber, 1973)Wicked poblems, as opposed to tame problems, are difficult to describe
and the answers provided by scientific, quantifiable models such as Diffusion of Innovations,
the CBAM and UTAUT that focus on elements such as efficiency and idealized outcomes do
notconsidfe t he social settings confronting indiywv
elusive political jJjudgement for resolution (
At besttheyareonlyfe 0l ved over @itel&Webker 1923gph60) Ritad
and Webber make the distinction between wickedtanmeproblems in that wicked

problems are characterised by:

1 requirements that are incomplete, contradictory and changing
1 uniqueness, in that no two wicked problems are alike
1 occurring in conplex and unique social contexts
1 solutions that are difficult to realise and recognise because of complex
interdependencies and contexts
f solutions that are not right or wrong, Si

good enougho
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i solutionsthathave o st opping rul e, the bdéSnon, we can
1969)1 achieving a satisfactory solution, an outcome that, given the circumstances, is

good enough.

The inconsistent findings from research based on technology adoption models,
particulaly when applied to educational research, suggests thattdraeapproaches do not
provide a framework through which theckedproblem oft e a c redagagidal technology
integration can be effectively wunglagonst ood as
presentsanevevol ving set of inter(Gamaki20lyp.Bfosues a
this end firecent studies on technology have shifted from the emphasis on technology skills
alone to integrating pedagogy and content with technold@ge & Lee, 2011, p. 89An
increasing number of research studies invest
in this way have based their work on the theory of Technological Pedagogical Content

Knowledge (TPACK) developed by Punya Mishra andthvaw Koehle(2006)

2.5TPACK
Mishra and Koehle2006)a c k nowl edge that @Aintegrating
not easyo (p. 2) and the complexity of this

research findings that have been reported byesudvestigating the use of technology in

education.

Mishra and Koehlef2006)recognise that the numerous variables associated with
technology integration in a teaching and learning environment lie at the heart of this complex
i ssue. They imgwithwieked phoblems B svpracdss of utilizing expert
knowledge to design solutions that honour the complexities of the situations and the contexts
presented by | e a(Mishea&Koehlar,200&, p. aResearchersirsqaire a

lens througtwhich they can address intricate, interlocking issues and constraints and
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Technological Pedagogical Content Knowledge (TPACK) has been offered as an alternate
lens or framework through which the complex challenges posed by the pedagogical
integration of €chnology by teachers can be examif@dham, 2011; Mishra & Koehler,

2006)

The TPACK framework emerged from a design experiment led by Punya Mishra and
Mat hew Koehl er. This experiment Aai med at he
toward rich use of technology while simultaneously helping teachdreth K-12 teachers
and universityfacultyd evel op t hei r t e gMidhra & Igoehler, 2006, ec hno
1019) The devel opment of teachersdé6 usehof tecl
responses to two research questions; namely, what do teachers need to know about

technology and secondly how can teachers acquire this knowledge?

Investigations examining the first of these two questions have informed both theory
and practice and are $xd on the argument that three core components are at the heart of
good teaching with technology: Pedagogy, Con
interactions, between and among these components, playing out differently across diverse
contexts,thah c count for the wide variations seen i
(Graham, 2011, p. 3Before the interactions between the core components of the framework
can be examined, | define each of the components to establish their individual elerdents a

characteristics.

2.5.1 TechnologicaKnowledge
I n the TPACK framework, technol ogi cal kno
knowledge about different technologies. Mishra and KodBIgt1)argue that technological

knowledge includes knowledge abaténdard or traditional technologies such as books,
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chalk and blackboards as wellrasre advancetechnologies such as Interactive

Whiteboards, digital video and the Internet.

This knowledge incorporates the skills required to operate the particular technologies
and has been referred to as digital literacy by s@aneexample, see: Angeli & Valanides,
2009; Archambault & Barnett, 2010; Archambault & Crippen, 2009; S. Cox &ZBrah
2009) Mishra and Koehlgi2006)summarise their view of digital literacy in the TPACK

context as:

the knowledge of operating systems and computer hardware, as well as the
ability to use standard software tools including veebwsers, email programs,

and wordprocessors. It includes basic knowledge about installing and
upgrading hardware and software, maintaining data archives, and staying up to

date about everthangingiechnologies (p1027).

In addition to the digital literacy skills outlined aboWishra and Koehlef2006)
argue that teachers require fAa deeper, more
information technology for information processing, communication, and problem solving
than does the traditi on@l1029.dnfcontrasttoiaon of ¢ omp
superficial level of technological literacy, teachers with a deepéerstandingf TK are
able to effectively apply technology in their work and personal lives through the recognition
of when technology could assist or hintlez achievement of a go@lishra & Koehler,
2006) This understanding of the difference between technological literacy and TK is
particularly significant when considering th
integration of technology. It promotes tigea of technology knowledge as less of a static,
compartmentalised notion but -eodecintdractiartwite vol v e

technology changes over time.

50



2.5.2 Content Knowledge

Cortent knowledge@K) is the second core component in TRACK framework and
is knowledge about the actual subject matter that teachers present to students. Shulman
(1986)indicates that teachers mkstow and understand the subjects they teach, including:
knowledge of central facts, concepts, theories andeproes within a given field; knowledge
of explanatory frameworks that organize and connect ideas; and knowledge of the rules of

evidence and proofrhe content to be covered varies greatly by age level and suoipéet .

Additionally, teachers must alsmderstand the nature of knowledge and inquiry in
different fields. Teachers who do not have these understandings can misrepresent the content
knowledge of these different fields to their studéBtsCox, 2008)Gardnel(2006)views the
teaching of disciphes as the single most important and leaptaceable purse of
schooling: they are likenental furnitureor whatwe think in(Gardner, 2006Disciplines
provide four things: knowledge (facts, concepts & relationships); methods (knowledge
creation & vdidation processes); purposes (reasons why the discipline exists); and finally
forms of representation (genres & symbol systems). Disciplines are powerful because
through a process of developing knowledge, methods, purposemedentation, they allow

usto see(Gardner, 2006)

2.5.3 Pedagogical Kowledge

The final core component of the TPACK framework is pedagogical knowledge (PK).
Mishra and Koehle2006)d ef i ne PK as a fndeep knowl edge akt
practices or methods of teaching and learning and how it encompasses (among other things)
overall educational purposes, values and ain

PK is a moreageneric form of knowledge that transcends disciplines and
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is involved in all issues of student learning, classroom management, lesson
plan development and implementation, and student evaluétiooludes
knowledge about techniques or methods to be ustiek classroom; the nature

of the target audience; and strategies for evaluating student understanding. A
teacher with deep pedagogical knowledge understands how students construct
knowledge and acquire skills; develop habits of mind and positive digmssi

towards learning(Graham, 2011, p. 6)

2.5.4 Intersecting Knowledge

Understanding the three core components (TK, PK and CK) of the TPACK model is

important when interrogating the potential factors that can influereea c her s 6 t echno

integration @cisions. In Figure 3, these three core components are represented by the three
circles: Technological Knowledge (TK), Pedagogical Knowledge (PK) and Content
Knowledge (CK). The areas of overlap or intersection in this framework are of equal
importanceasii t i s the interactions, between and
differently across diverse contexts, that account for the wide variations seen in educational

t echnol ogy(Giaham,@lt, p. @ndat may be through a thorough examination

of these intersections and components that

pedagogical integration of technology.
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Figure 3. The TPACK framework from http://tpack.org/

2.5.4.1Pedagogical Content Knowledge (PK)
The first intersection in the TPACK framework is between pedagogy and content
knowledge or Pedagogical Content Knowledge (PCK) and is based on the work undertaken at

Stanford University by Lee Shulm#&h986)who examined knowledge growth in education.

When conglering the relationship between pedagogy and content, Mishra and
Koehler(2006) s uggest fAthe key question is how disc
whet her disciplines can or should be taught
The infeence is that if disciplines are the same or similar, then instructional strategies from
one discipline could be used effectively in another. The alternative to this suggestion was

explored by Donal@2002)who, following her survey of the ways differensdiplinary
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perspectives lead to different ways of thinking, offered six fundamental and general thinking
processes of expert and studen@®002)dxi nki ng i n
processes describe what changes as individuals learn andhtspecific disciplinary

contexts:

=

Descriptionof context, conditions, facts, functions, assumptions and goals

2. Selectiorof relevant information and critical elements

3. Representatianorganizing, illustrating and modifying elements and relations

4. Inference drawing conclusions, forming propositions

5. Synthesiscomposing wholes from parts, filling gaps, developing a course of action

6. Verificatiort confirming accuracy and results, judging validity, using feedback

While these six processes are generic, in that they apply to all disciplines, Donald
(2002)shows that different disciplines emphasise certain processes aneeunuleasise
others. In addition, Donal@@002)argues that different emphases have significant
implications for instruction and she offers a strong critique of comteutral, simplistic, one

sizefits-all educational strategies that would apply equally well to all disciplines.

Fol | owi n d20@)vievathatinsteuctional improvement develdpsm tasks,
knowledge and the ways of thinking that characterise each discipline or field, Mishra and
Koehler(2006)develop their own understanding of PCK that occurs at the intersection of PK
and CK and is fAone i n whi &ndmultipleawalsdorrepresemtt er pr
it, and adapt instructional materials to alt
(p. 7). This constructi on(19B6)apprGadchto PCKasonsi st e

knowledge of pedagogy that is appliteato teaching specific content.
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2.5.4.2Technological Content Knowledge (T&)

In addition to the considerations of PCK, Mishra and Kogl2@@6)argue that
Aunderstanding the I mpact of technology on t
is aritical if we [teachers] are to develop appropriate technological tools for educational
purposeso (p. 7). Accordingly, Technological
understanding of the manner in which technology and content influence and constrain one

anoh e (Goaham, 2011, p. 7)

There is a complex and symbiotic relationship between technology and content. The
choice of technologies affords and constrains the types of content ideas that can be taught
while also constraining the types of representatmssible. Conversely, technology affords
the construction of newer and more varied representations whilst also providing a greater
degree of flexibility in navigating across these representations. In light of this complex

dualism:

teachers need to masteora than the subject matter they teach, they must also
have a deep understanding of the manner in which the subject matter (or the
kinds of representations that can be constructed) can be changed by the
application of technology. Teachers need to undedsidmch specific

technologies are best suited for addressing subjatter learning in their

domains and how the content dictates or perhaps even changes the technology

or vice versa(Graham, 2011, p. 7)

2.5.4.3Technological Pedagogical Knowledge (TR)
Technological Pedagogical Knowledge (TPK) is an acknowledgement of technology
and pedagogy, which in a similar manner to the relationship between technology and content

described above, mutually afford and constr a
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existence, components, and capabilities of various technologies as they are used in teaching
and learning settings, and, conversely, knowing how teaching might change as the result of

using parti c (Mishra & Koehteh) 2006, po P28k s 0

Teaches 6 devel opment of TPK would include ar
affordances and constraints of a range of technological tools as they relate to disciplinary and
developmentally appropriate pedagogical designs and strategies. This would, irquire, re
the development of a deeper understanding of the constraints and affordances of technologies

and the disciplinary contexts within which they funct{& Cox, 2008)

2.5.4.4Technological Pedagogical Content Knowledge (TPACK)

Technological PedagogicEnowledge (TPACK) is the intersection of the three core
components that are at the heart of good teaching with technology: Technology, Content and
Pedagogy. However, understanding this form o
understanding technology, cent, or pedagogy in isolation, but rather as an emergent form
that understands how t hese f or(Grghano 20lkmowl!l edg

10).

Separating the three core components (technology, content and pedagogy) of the
TPACK model would b challenging in practice as they exist in a state of dyramic
equilibrium or as Kuhi§2004)noted albeit in a different context, in a stateséential

tension In an acknowledgement of this essential tension, Mishra and Koehler state that their:

[TPACK] model of technology integration in teaching and learning argues that
developing good content requires a thoughtful interweaving of all three sources
of knowledge: technology, padogy and content. The core of our argument is
that there is no single technological solution that applies to every teacher, every

course, or every view of teaching. Quality teaching requires developing a
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nuanced understanding of the complex relationdgpaeen technology,

content, and pedagogy, and using this understanding to develop appropriate,
contextspecific strategies and representations. Productive technology

integration needs to consider all three issues not in isolation, but rather within

theconpl ex rel ationships in the system defir
Teaching and learning exist in a dynamic transactional relationship (Bruce,

1997; Dewey & Bentley, 1949; Rosenblatt, 1978) between the three

components in our framework; a change in ang of the factors has to be

Acompensatedo by c(Mahnagd&asehler,2006, p.4029t her t wo

The thoughtful interweaving of the complicated, dynamic relationship of all three key
knowledge elements underpinning TPACK may also be thought of aspérational aim.
Concluding their article, Mishra and Koehtemmmunicatehe aspirational nature of
TPACK: fiwhat istruly important a coherent model and nuanced understanding of
technol ogi cal pedagogical content knowl edge
Koehler(2006)ar e hi ghlighting the i mportance of t e:

thoughtful interweaving requiredf@PACK.

The aspirational aspect of TPACK was furt
(2006)wor k when they claim fiiwe believe that dev
teacher educat i on 0heagpiratiodabadpéct of TPACKrwiadeatednor e, t
in subsequent publications suchkasehler and Mishra (2008) which they argued that
heffective teaching with technology both req
competencies we include in our description of Technological Pedagogicter®

Knowl ul@)e 0
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TPACK as a theoretical framework has been adoptstldies examining effective
teaching with technology as it proposes a structured way to approach the complexity of ICT
and learnindKoehler, 2009; M. Webb & Cox, 2004As suchthe impact of the TPACK
model has been profound ati® modehas been used in hundreds of studies examining
teacher sdé6 pr of(6eham,@lHAWith tkermajority efdhgse using surveys to
measure the ext erfJordan & Dinh@0d2) Withisislba piolfefatioK of
TPACK based research, it comes as little surprise that there is marked variation in the
contexts in which investigations have examined TPAs@Kthat theyinclude international
examinations of the TPACK developmentpoé-service teacherd$or example, see: Albion,
JamiesorProctor, & Finger, 2010distance educato(for example, see: Archambault &
Crippen, 2009and primary teachel$or example, see: Chai, Ling Koh, Tsai, & Lee Wee
Tan, 2011) In Australia the most recent, largeale use of TPACK was in timationally
funded Teaching Teachers for the Future (TTF) projaittile these investigations have
made valuable contributions to our understanding of the interplay between forms of
professonal knowledge in a variety of settingsss er vi ce teachersoé6 TPACK
their workplaces remains an undeplored contextOf thehundreds of studiassing
TPACK as a theoretical fran{&raham, 2011)J or d a n a(20d2)ré&vievn di TPACK
conference and journal papers published between 2006 and 2011 only found 22 papers
examiningins er vi ce teacher6s TPACK. Il n an email e
communication, October 15, 2012) provided the raw data upon which her 2012 review was
based. Tald 4 presents the information conveyed by Jordan which confirmed that only seven
papers in her review dealt with-gervice teachers working in secondacjools Of
particular note wathe work ofGuzey and Roehrig (2008bnsidered irservice teachers
TPACK developmentWhile this small scale investigation provided some insights into the

factors infltlencing TPACK development fdéour early career teachers itJ& based study,
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Guzey and Roehrig (2008)c k n o wl e d gre dhta hekds to beficallected from

experienced science teachers who have alread
(p-41) as experienced science teachers with-vedlv e | oped TPACK Amay he
better understanding of t he 4h.aRndyr Guzegand dev el
Roehrig (2009)call forii f ur t her research é to find the ef
community during and after the professional

of TPAGKO (p.

Table4. Regarch examining wservice teachers TPACKK. Jordan, personal

communication, October 15, 2012)

Author Year Description of the investigation

Allan, W.C., Erickson, J. L., 2010 Using TPACK to examine a collaboratigeience
Brookhouse, P., & Johnson, J. L. curriculum project in Maine

Alexander, C., Broome, J., & 2008 A small scale (n=2) study investigating middle
Hammond, T. school social studies teachers TPACK,

particularly focussed on digital history projects

Banister, S., and Reinhart, R. V. 2010 Conference paper examining TPACK as a
framework to narrow the digital divide in a US
urban middle school

Guzey, S.S. & Roehrig, G 2009 A small scale (n=4)study investigating four cas
studies of irservice TPACK development

Lee, MH. & Tsai, GC 208 A large scale (n=558) investigation of Taiwane
pri mary school teache

efficacy when using the world wide web.
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Richardson, S 2009 An exploration of 8 grade mathematics teache
TPACK when teaching algebra

Stoilescu, D. & McDougallD 2009 A small scale (n=4) Canadian investigation
suggesting a TPACK framework for mathemat

teachers

Further research into t acalflom@Gugegani PACK has
Roehrig (2009jo develop insights into the role ofsne r v i ¢ e pattigpatorh er s 6

workplace practices assiated with TPACK development.

2.5.5An elaborated TPACK framework
The introduction of the TPACK model by Koehler and Mistg@6)h as had fa
profound i mpact on t he (S.iCex 2008opf@yetdismoat i on al

without its limitations or critics.

Graham(201l)not es t hat fAwhil e hundreds of studi
framing, very little theoretical devel opment
significant criticism of the TPACK model has been the lack of clear, universally accepted
definitionsof the core constructs and thezyboundaries between thengeli &

Valanides, 2009; Archambault & Crippen, 2009; Jimoyiannis, 2060% (2008)found 13
different definitions of TCK, 10 definitions of TPK and 89 definitions of the central TPACK
constuct in the literature. It is obvious with this level of individual interpretation that robust

and coherent interrogation of the TPA@kodel could not be undertaken.

In an attempt to rectify this limitation, C@008)conceptually analysed ttezzy

TPACK construct intersections (TCK, TPK, and TPACK) with the aim of providing more
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precise definitions to highlight distinctions between constructs and to guide future research

are:

1. TCK: a knowledge of the technologpntent interaction independent otdagogy
with a focus on three major types of TCK, namely, knowledge of (a) how technology
represents content, (b) how technology generates new content, and (c) how content
transforms technology.

2. TPK: knowledge of the technologpedagogy interaction indepesrtt of topie
specific representations or contapiecific instructional strategies. Generic
instructional strategies that might be included in TPK are the use of technology to
improve motivation, communication, visualization, and classroom management,
amory others.

3. TPACK: knowledge of the technologpedagogycontent interaction in the context of
contentspecific instructional strategies. This definition acknowledges the presence
and interaction of all three components with particular emphasis on the use of

contentdependent pedagodis. Cox, 2008, p. 66)

Punya Mishra, one of the authors of the work on TPAMIKShra & Koehler, 2006)
comment ed(2008)w Crok 6isndi cating that fAl see work
development of the TPACK framewofand its future applicability for research and
practice), mainly because it points to contradictions and ambiguities in how these terms have
been used (Mishra, 2008 1 3\ass ta. 0 e s YA0a8)clarificatiGnook 6 s
definitions and examplesf core TPACK constructs and the support of these definitions by
TPACK experts such as Mi £00B)definitionyin exgosirgar ch wut

teachersd TPACK enact ment .
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Whi |l e Mi shr a b(2008)studyéas helpeditad cla@ythd®EK
framework, there remain areas that are as yet unexplored or are not fully understood. Cox and
Graham(2009)indicate that future TPACK research might focus on resolving specific

unresolved challenges. In particular:

we feel that it would be extraordirily important to use these new definitions

and the elaborated model to conduetiepth case study research with

practicing teachers. The field would benefit from detailed examples of

teachersé knowledge in practice and how i
frame wor k¢ To get an accurate picture of tho
studies must include extended observation paired with interviews that aim at

understanding the purposes and knowledge behind teacher action with

technology (pp. 68 69)

Cox and (@009duggeston for TPACK research brings into question
understandings of teachersod6 knowledge, in pa
understanding of teachersdé knowledge in prac
contribute new knowledge todtiield; however, developing an understanding of knowledge
in practice or knowingCook & Brown, 1999yequires a reconsideration of TPACK that
contrasts a view that TPACK is knowledge which is individually acquiredeprésents an
aspirational point wit an understanding of knowledge in practice, knowing or the enactment
of TPACK. Cox (2008)alludes to the aspirational nature of TPACK in her work and
reinforces the aspirational aim of TPACK described by Mishra and Kogtle6)asC o x 6 s

(2008)work includes references to:

The true outcome of TPACK, according to researchers, is the ability to

Afdevel op meaningf ul | earning experiences
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technology use effectivelyo (AACTE, 2008,
technologyMi 6§6Kknahl 2060&, p. 11) or fAeffect
technologyo (Koehler & Mishra, 2008, p. 1
much richer definition of the construct &

technology use. (p.44)

Additional r e(2088ywerk eferso Misira aBdbKodhler (2009) who

again reinforce the aspirational nature of T
meaningful and deeply skilled teaching with

Despite the calls for an examination of TPACKaetment CoX2008)i | | ustr at e s,
vast majority of the examples found in TPACK

suggesting that TPACK enactment is something already present in TPACK research;

however, CoxX2008)also indicates that the examiiwas of activities may be ineffective in
revealing TPACK enactment, questioning fAhow
teacher 6 s k5toaneé readan ey IPACK (and PCK before it) has proven so

difficult to measure is that the knowledgrist be exhibited in some context. TPACK

enactment therefore could well adopt different processes and representation in different

contexts.

2.5.6 TPACK and Context
Mishra and Koehlef2006)a c k nowl edged the influence of

TPACK enactmenstating:

The core of our argument is that there is no single technological solution that
applies for every teacher, every course, or every view of teaching. Quality
teaching requires developing a nuanced understanding of the complex

relationships betweetechnology, content, and pedagogy, and using this
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understanding to develop appropriate, congpdcific strategies and

representationgMishra & Koehler, 2006, p. 1029)

The importance of context was also discussed by(2@88)wh o concl uded th
effect of context is that TP[A]CK isnique, temporary, situated, idiosyncratic, adaptive, and
specific and will be different for each teacher in esittatiordo ( p. 47) t herefore
thatfiany true example of TR] CK must recessarily include the context of that exaraple( p .
48) . D e s (2d0&)iedicaianofGhe importance of context, her extensive literature
review revealed that much of the published research examining TPACK focused on
measuring or defining forms of kwledge that are part of the TPACK framework and paid
less attention to the context in which the TPACK is developed or enacted. The lesser
attention placed on (2008)clhimthdatwii § er difalne etxadnpil re
TPACK generally also contasran explanation of the context in which it took place, some of
these examples are real astlersar e i nvent ed BlyTofpdsiton contextee r s 0 (
mor e s i gni (ROOcantribution (D cleadygelineating aspects of the TPACK

framewok uti |l i ses Kellyds (2008) conceptualisat

Included in the idea of context are such things as the school environment, the
physical features of the classroom, the availability of technology, the
demographic characteristics of students and tgaahcluding prior

experience with technology, the particular topic being taught, the preferred
instructional methods of the teacher, ¢kelly, 2008 as cited in S. Cox, 2008,

p. 47)

Kelly (2008) and Coxo6s (2008 )pnicwhichc ept ual i
TPACK is enacted provides one way in which context could be interpreted; however,

consideration of context in this manner has been criticised by more recent investigations such
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as the work done byorrasHernandez and Salingsmescua (2013\ho contribute one of

the few examples of research that utilises a different understanding of cpndeiding an

example of TPACK construction in a Latin American seaudtural context In addition to

making a contribution to understandings of Latin Aicean sociecultural contextsPorras

Herndndez and Salin#smescua (2013advocate for different understandings of context in

the TPACK framework claiming that #Athe ori gi

defines the contexts in which teachers widk narrowly. In fact, the majority of published

work refers to the context 284)ement in a rath
A challenge facing researchers examining
the selection of a framework through whichteaechs 6 acqui si ti on, develo

enactmenbf TPACK can be examined and anal ysed gi
practice This has been highlighted in the discussabovesurrounding other adoptien

diffusion theories such as Diffusion of Innowatn s, CBAM and (ABBAUT. Cox6b
el aborated TPACK fr amewor k (2006)indiad BPAGKe ns Mi s hr
frameworkby providingclearer definitions of the major constructs and intersections within

the frameworkwhich allowsresearchers to develafearer understandings of the individual

and intersecting TPACK el emen(2808)additowaf ver , it
context to the TPACK framework that providasopportunity for resaahers to consider the
sociallymediated factors that ctiibute to the choices made by teachers within a school

community.

In her detailed analysis of factor,s affect
Somekh(2008)poi nt ed out that the Aprocesses of «c¢chi
be understooth isolation because they are necessaritfg@ostructed with students or local
communities, and constrained or enabled by the regulatory frameworks and policies of

national educatiose y st ems and national cultureso (p. 4
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agued that teacher sidth&ksoaahahdecutgra codtextvokthieio p me n t
school community could provide opportunities for improvements in technology integration
practiceqGlazer, Hannafin, Polly, & Rich, 2009; MacDonald, 2008Vebh Robertson, &

Fluck, 2005) However, these investigations do not articulate a theoretical lens through which

the social and cul tur al contexts that bound
apprehended nor suggest a framework through which the-caltio a | el ements of
work can be taken into account when examining their classroom technology use and TPACK

enactment

It is clear that the development of the knowledge teachers require to effectively
integrate technology into their classroom pract&cnot a simple task. The development of
knowledge, critically analysing and changing practices also requires a change in
understanding, beliefs and priorities; it is fundamentally a transformation of practice and
identity. This means that investigationsmt o t eacher sé knowl edge ena
the widersocic ul t ur all context of teachersdé work ani
theoretical frame that privileges practice and identity transformation. This study uses
Communities of Praite (CoPj as a situated learning framework to learning to explore the
sociccul t ur al influences on teachersd knowl edg:
technology practices and identity transformations. This is described and discussed in the

following chapter.

! Please note: The acronym CoP will be used in this thesis as an abbreviation for both a singular
Community of Practice and multiple Communities of Practice. This is done to avoid textual complexity and
confusion with the addi ithicouldal$orefecto abrlgngingsowd €CdmmangyolCo Pos v
Communities of Practice.
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Chapter 3. Teacherso workplace context: E
The previous chapter has presented a range of adépdiéiusion theories that have
been used to examine teacher soTRA€EK hnol ogy ad
framework was highlighted; however, the secudtural context in which teachers develop

TPACK was shown to have been undepresented in research literature.

This chapter focuses on situated | earning
(1998) notion of Communities of Practice (CoP). The review of literature associated with
CoP highlights the complexity of this framework but concludes, through a review of other
workplace learning literature, that CoP is a suitable lens through which ttextcohin

service teachersdé TPACK can be explored.

3.1 From situated learning to Communities of Practice

Situated cognition or situatddarning has made ampact on educational thinking
(Billett, 1996; Herrington & Oliver, 19999 s i t A p | gancthe context of audived i n
exper i enc e (Wehgert 189398, pvBb cohtrdsbto acquisitional perspectives that
abstract knowl edge. fGrooru nad € de(h9Bnefbedssn iccokndt se x t
bridging apprenticeships to span the gap betwleetheoretical learning associated with
formal, classroom based instruction and the-ligabpplication of knowledge in the work
environment, the term situated learning was first expounded by Brown, Collins and Duguid

(1989)

Brown et al.(1989)provided a general introduction to the concept of situated
l earning wit h tgkee the chanae totoleserve ano pradticétathe A
behaviour of members of a culture, people pick up relevant jargon, imitate behaviour, and
gradually starttoactn accor dance wiWhierecogmssingitleiiese 0 (p. 3

cultural practices are ofteerc ondi t e and e xgivenehmeppoytuniytomp | e x &
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observe and practice them,pewplad o pt t he m wBrawhetgl.r1l989tp.34)uc c e s s
Thes assertionarosefrom their observations of successful learning situations in a variety of
contexts and culturehesubsequent analysis thfe key features of these learning situations

highlighted the common connection between practice and knowledg#uxtion.

Similarly, Lave and Wengerd6s ethnographic
connection betweeobservation, practice atelarningwith the social and physical context
in which theknowledge constructiotakes place. Their subsequent b&ituated Learning:
Legitimate Peripheral Participatiomtroducelt he noti on of Ol egi ti mat e
partici pat i onearningBhoadybe dewgdhdistically avhiere a person, firmly
situated in a social and cultural environment, incre&giparticipates irpractices common to

a group of people.

Substantiating their notion of situated learning, Lave and Wd&§8d.)provide
several diverse examples of apprenticeship such as Yucatec midwives, U.S. Navy
Quartermasters and tailors from Vada@oa. These investigation$ apprentices and
apprenticeshifocusedomt he structure of soci al practice
structure of pedago glbave&Wergdr,d99%, p.Al8pkderovadéd | ear n
insights into the ways in wi peripheral skills and practices are learned within the cultural
and social context in which work is undertaken. Additionally, Lave and Wenger (1991)
highlight that the development of peripheral skills and practices is accomplished over time
and resultsn apprentices, or newcomers to a CoP, being given increasing access to more
central practices of the community. It is important to note that the concept of legitimate
peripheral participation did not promote the idea of a set of central practices gitmbée
peripheral participation, but Lave and Wen@E91)s i mpl y coined the phra
peripheral parftircitpatihenaatyoi n which o&dnew coc

knowl edge, skill s, art ef atcitnmsmthsadamedvordi@elaavei ng ma
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and We {@d3Bexanmsnation of situated learning, Hanks claims that from Lave and

Wenger s perspective,

learning is a process that takes place in a participation framework, not in an

individual mind. This means, among other things, that it is mediated by the

differences of perspective among thepasticipants. It is the community, or at

least those particpt i ng i n the | earning context, wh:
definition. Learning is, as it were, distributed amongpeadticipants, not a one

person act(Hanks, 1991, p. 15)

In addition to the role of social practice in individuals knowledge development, Lave
and We @9PPBnotios of situated learning and legitimate peripheral participation also
considers the ways in which participation within a group of people leads to changes in
identity. This consideration of both practice and idertighlights anotheimportant
component that distinguishes this framework from the diffusion and adoption theories in
which identity provides fia way of talking ab
creates personal histories of becoming in the context of our commatiesger, 1998, p.

5).

Lave and Wenger (1991) theorise that learning is an aspect of social practice that
invol ves the whole person which Ai mplies bec
p e r glave@& Wenger, 1991, p. 53 he activities, task functions and understandings

undertaken by participants do not exist in isolation,

they are part of broader systems of relations in which they have meaning.
These systems of relations arise out of and are reproduced and developed

within social communies, which are in part systems of relations among
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persons. The person is defined by as well as defines these relations. Learning
thus implies becoming a different person with respect to the possibilities
enabled by these systems of relations. To ignoseatspect of learning is to
overlook the fact that learning involves the construction of ident{liese &

Wenger, 1991, p. 53)

Lave and Wengerds situated | earning fr ame
perspective through wh imakbetexamiced and utndersttdd.ANCK e n
contrast to other knowledge acquisition concepts, such as theories of adoption and diffusion,
in which knowledge can be considered to ficon
internal structure exist, putativel, i ndependentlbhve, 1988, p. 4 di vi dual s
legitimate peripheral participati@nd CoP explicitly movéhe focus from the individual and
his or her immediate social environment by theorising about broader forces such as shared
cultural systemspolitical-economic structureend most particularly the relationship between
practice and identityLave andNenger (1991) place particuléemphasis on connecting
issues of sociocultural transformation with the changing relations between newcomers and

odti mers in the context of a changing shared

In this way legitimate peripheral participation refers to learning through participation
in social practice which Aemphasises the rel
activity, meamng cogni tion, | earning, and knowingo (
Subsequently, Weng¢t998)c | ai ms t hat Ain pursuit of our e
relations, these practices € are the propert
sugained pursuit of a shared enterprise. It makes sense, therefore, to call these kinds of

communitiescommunities of practice ( p. 45) .
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From this perspective, being a member of a CoP necessitates learning through
participation in social practice which, itself, is not immutable but rath@n evolving form
of membership and is inextricably linked to individual and communal identity. It therefore
becomes necessary to understand shared practices which underpin the formation of a CoP and

their relationship tadentity.

3.2 Practice as meaning and identity

Situated learningortrayslearningasa matter of enculturatiofBrown et al., 1989pr
legitimate participatiorilLave & Wenger, 1991Within a CoP, however sich a conceps not
easilyaccessibleWengen(1998)tackled the task of operationalising the theory of situated
learning by exploring the mechanisms of a community of practice and extrapolating a set of
design principles that recognise the importa
becomp.B)gWenge(l998)c al | s t his desigaréthamewbukea
230)whi ch fAencourages us to consider educati on
supporting the construction of knowledge (let alone in terms of delivery of wumg, but
more generally in terms of t H{Fewla&Mdyds,ect s on

1999, p. 11)

Wengebd earlier argument developed with Laf@©91)provided readers with the
concept thapractice and identity are inseparable componeiddl CoP. Practice is more
than what we do. It is how we perceive our environment and how we interact with what goes
on around us. At the same time, our identity which frames how we perceive ourselves and
what is important to us, shapes and is shapeslibpractices. A disruptive student may be
perceived by a teacher as trying to avoid cognitive effort, whereas a social worker could
perceive the student as rebelling against the lack of control afforded to students in a formal
learning environment. In th situation the teacher understands the classroom environment

and | earning activity in a different way to
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identity, as a member & teachingCoP with a personally distinct histomyould flavour that

understading in a way that is essentially individual. Both practice and identity play a role in

how the teacher perceives and responds to a situation, but ase theteachetearrs. For

i nstance, when teachers

demonstrang that they are members of a professi@omhmunity.

Hender(@n vy estigation of the i

S y mp a itndhpeatcticecand | vy

mp act

swap

of Cc

sustained, blended professional development highlights that CoP are equally defined by the

practices and identities of members. In addition, We(g98)carefully uses the term

identity which he believes allows us to look at the individual within the community from a

social theory perspective. He claims that our identity is a negotiated experience through

participation and reification, in much the same way as practices are negotiateerriroirg)

membership of a CoP entails a certain level of competence in the dimensions of engagement,

enterprise and repertoi(@998) Hendersorf2007)r ef | ect e d
consideration of the importance of both identity and practice in defan{dgP in the

following diagram:

Wenger 6s

Community of Practice

1s defined by
__A_
~

Identity (as a form of competence)

N
Practice

Mutuality of engagement
Accountability to an enterprise
Negotiability of repertoire

Mutual engagement
Joint enterprise
Shared repertoire

Figure 5. Identity and practice defining CdPlenderson, 2007, p. 58)

We n g €1898)development of the CoP frameworkinsportant for this studgs it

(199

develops links between knowledge, practice and identity and provides a different perspective

oninservice teacherso

k nowl e d-difusiom maedelsome n t
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acquisitional perspectives of knowledge depetent. As such, the remainder of this chapter
closely examines {1RM)EoPSranewosk araplifying/the ideatity arsl
practice concepts in an attempt to provide a perspective from whiehdked problenof

teacher sd kn o wand sugsequahtepedagogical tachmotogy integration and

TPACK enactment can be better understood.

3.3 Defining Community

The term community is used extensively in studies examining technology adoption
and use. In educational contexts, the term communitpéas similarly incorporated with
much favour, and can be seen in expression
communitiesdé, Ol earning communitiesd, O6ésch
(Branch, Jones, & Orey, 201@onfusion resuihg from the profligate use of the word
community has resulted in some authors arguing that there is no clear definition of
community(Cuban, 2004and others, such as Grossman and Wine{@040) questioning
t he value of t he taccommunitthas beoome an olfligatory i s c | e a

appendage to every educational i nnovationbo

Whil e one could suggest that researcher
6community of teachersdé would be abdtoes t o i
inherent in these notional constructs, it becomes apparent that such extensive use of the term
community warrants specific definition. WestheiniE#99)summarised the concerns of
scholars considering this i dfsomastrengeat i ng t h
conceptualization of communi t Censequerdlsthisl i n
research must be critical tife nature of community on which a framework such as CoP is

based.
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We n g €1898)detailed examination of Caéthd the dimensions that influence
learning and practice within a situated commupityvidegreater insight into the factors that
underpin this complex socialyediated practicdt is in this work that the distinction is
made between a @oand other forms ofoenmunity We n g €1898)specific
conceptualisation of the term commungydifferent fromthat of other researchessch as
those investigating gaming communit{@sesnick, 1987) discourse communitigBarton &
Tusting, 2005pr learning communitieg~owler & Mayes, 1999)Wenger(1998)specifically
statesthaia communi ty of practice is not merely &
community of practice develop a shared repertoire of resources: experiences, stories, tools,

ways of addressingcarring problesii n s hort a sha)yed practiceo

Wengerés (1998) postmodern conceptualizat
modernist perspectives of community. G&005)highlights the disparity between many of
the modernist perceptionsofmenuni t i es and Wenger déds (1998) i
which are listed in Table 5. Despite these different ways of seeing community, the term often
|l ures the reader fAinto the trap of seeing it

g r o (Cpxp2005, p. 532)vhich is a view that Wenger himself warns against.

Table5 Wenger 6s use of (Coxh2005tpebB2n communi ty

Expected usage Wengerdés (199
Tightly knit network Tightly knit
Large scale Uncertain scale, probably smaller

Neighbourhooebased geographically situated) Co-located in the workplace

Self-conscious /externally recognized Not recognized, not clearly bounde
All-encompassing Specific to tke enterprise
Friendly, supportive Conflictual as well as harmonious

74



Unpurposive Purposive
Static Ephemeral, creative

Born into Voluntary

The distinction between Wengeroés notion o
community has been highlighted by other researchers using CoP as a theoretical lens

including Barton and Tustin@005)who claim that

the starting point for the idea of a commurofypractice is that people
typically come together in groupings to carry out activities in everyday life, in
the workplace and in education. Such groupings can be seen as distinct from

the formal structures of these domains (pf8).2

CoP differ, therefag, from other definitions of community in many respects, not least
of which relate to notions of belonging or membership of a CoP which is not necessarily
based on formal, structured and reified categories of membership butaratrese of

belonging taa particular communityWenger, 1998)

This informal notion of belonging and related sense of unqualified acceptance has
attracted some crit{@2e0bsepr eaempl evelldedt yatCoW
choice of the term 6communityé stating Ait |
overtoneso (p. 532) and (@eEguggeshon,thatthelabel®r o wn
cadreor commune of practicemayhave been viable alternatives to conmityt Others such
as Contu and Willmoi1988)have alsdiighlightedthe consensual connotation implicit in
muchofWe nger 6 s | an g yongeatergri$epand the exgnessdd eoncern about
challenges that reduihen trying to analyse unfriendly or unsociable relationships within the
confines of posive expressions. BaumarfA000) portrays a more vivid image of

community, suggesting that there is a:
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tendency to shape the image of community after the patténe aleally

protected body: to visualise it as an entity homogenous and harmonious on the
inside, thoroughly cleansed of all foreign, ingestiesistant substances, all

points of entry closely watched, controlled and guarded, but heavily armed on
the ouside and encased in impenetrable armour. The boundaries of the
postulated community, like the outer limits of the body, are to divide the realm
of trust and loving care from the wilderness of risk, suspicion and perpetual
vigilance. The body and the poktted community alike are velvety on the

inside and prickly and thorny on the outsile 184)

Critiques such as these remind us of a need to problematize assumptions around the
term community, and particularly those assumptions about CoP. This becantiadarly
important as the Coffamework has been adopted by a number of research studies and many
elements of the framewoheave been videly debated in the literature; howewveot all of the
studiesexamining CoR e f er t d199%matighefra&®, which as previously noted,

originated from the concept of situated learnfbgve & Wenger, 1991)

In alater work, Wenger with McDermott and Snyd2002), published a book
Cultivating Communities of Practieehich some researchers claisrarefinement and
extensi on (1998)orlieah woek {fod example, see: Andrew, Tolson, & Ferguson,
2008; Cremers & Valkenburg, 2008; Klein & Connell, 2008; Kopcha, 2H®)ever, it has
been argued biendersor{2007)and Fernand(2008) that thes two works should be
viewed as different theories because of their different Exhoing this claimCox (2005)
asserts that Wenger,ettals 2008i shgenwywinely a different coc
in [Wenger, 1998], not just a change of tomgosition; it is simply a differentidéa ( p . 534)

in which the focus is on managing knowledge in organisations in contrast to the earlier
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(1998) focuson learning through participation and mutual engagemeansituated learning

environment tgursue tle joint enterprise.

Cox provides a useful comparative summary of the major differences between Lave
and Wengerods (1991), Wengero6s (1998) and Wen
concept of community, view of learning, power and conflict, change, (mgiity, diversity

and level as shown in Table 6.

Table6. Comparitive summaryafave and Wengerodos (1991), Weng
Mc Der mott and Snyder 0s(Cgx,2008,p.b37conceptions of

Lave and Wenger Wenger (1998) Wenger, McDermott and
(1991) Snyder (2002)
Concept of A group of people A set of social An informal club or
community involved in a coherent relations and Special Interest Group
craft or practice, e.g. meanings that grow inside an organisation, se

butchers OR not neatly ¢ up around a work up explicitly to allow

group at all process when is collective learning and
appropriated by cultivated by managemen
participants action
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Lave and Wenger Wenger (1998) Wenger, McDermott and
(1991) Snyder (2002)
View of Central and seen as An individual Learning/problem solving
learning occurring through learning history is by deliberately bringing
becoming a membér identification with together mltiple experts
mostly the socialization different in learning focussed
of new members by communities of communities
peripheral participation practice and
trajectories through
communities
Power and Between generations, Conflict is mostly It is assumed that the goac
conflict between master, internal conflict of the organisatiors the
journeymen and novice within identity, good: managerialist.
caused by muHi Attempts to level
membership relationships within
community
Change Gradual change through Individual change Follows a simple group

generations, but rather

static

through trajectories
and mult

membership

formation pattern familiar
from amall group
of orming, st

norming, performing,

di ssol vingé
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Lave and Wenger Wenger (1998) Wenger, McDermott and
(1991) Snyder (2002)
Formailty / Could be in the setting o Authentic Preexists management
informality  a formal system of engagement around interest
apprenticeship, but sees an enterprise, ,
May pursue its own path
most learning as therefore beyond ,
of evolution, has no
informal, i.e. formality. May have .
formally constituted
unstructured, unplanned a shape and purpose
objective
not taught unexpected by the
. Its membershi ro
designer of the ts membership cuts acro
formal organizational
formal system
boundaries
Relations are based on
expertise not formal
position
Has no formal
organizational leader
Diversity Masters/journeymen/no\ Includes everyone  Diversity is designed into

icesi but the practice
itself does not have a

high division of labour

working on he
collective enterprise,
mutually defining
identitiesi so could

be very diverse

the group
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Lave and Wenger Wenger (1998) Wenger, McDermott and

(1991) Snyder (2002)

Level Short monograph Full book length Easyto read management
proposing a theoretical development of the handbook to guide practic
concept in outline concept at a

theoretical level

Despite all three works highlighted in Table 6 using the notion of situated learning
and a CoP as their focus, it is evident that they differ. It is not surprising therefore to find a
varied array of resedngapers and books that claim to use CoP as a focus but which use the
concept in different ways. Barton and Tust{8§05) in their work thematically grouping
el ements of Wengeroés (1998) framework, highl
statingtat t heir Aexamination of current journal
the range of fields where notions of communi

and Tusting2005)go on to highlight that the concept of CoP has been

taken upparticularly in management, in education and understanding virtual
worlds. It has been most developed practically in business management but
has also proved useful to the radical educator and to the political activist. The
range of interests in the contepbroad’ from religious missionaries using it

to draw up the management frameworks for overseas evangelising (Goh,
Thaxter, & Simpson, 2003) to social scientists using it to understand
contemporary witche@Merriam, Courtney, & Baumgartner, 2008arton &

Tusting, 2005, pp.-3)
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More recently, research indicates that CoP investigations are prevalent across multiple
social science disciplines and professional fields. A particularly comprehensive review of
literature regarding the utilization and intexfation of CoP has been undertaken by Koliba
and Gajdg2009)which confirms over 230 studies using CoP as a theoretical basis and a

representative sample of these are listed in Table 7.

Table7. Uses of CoP across social scierarel professional discipling&oliba &

Gajda, 2009, pp. 9200)

Field Citation

Anthropology Sassaman & Rudolphi, 2001; Bradley, 2004

Business Stamps, 1997; Lundberg, 1998; WengeB8yder, 2000; Allen et al.,

Management 2000; Snell, 2001; Fox, 2002; Kuhn, 2002; Ashkanasy, 2002; Hung ¢
Nichani, 2002a; Swan et al., 2002; Breu & Hemingway, 2002; Lee &
Valderrama, 2003; Contu & Wilmott, 2003; Ardichvili et al., 2003; Sir
& de Moon, 2004; Manvi#, 2004; Martin et al., 2004; Vestall®&pez,

2004; Zook, 2004; Down & Reveley, 2004; Sense & Clements, 2007

Computer Davenport & Hall, 2002; O6Har a
Science Pudelko, 2003; Drake et al.,

2004:; Preece, 2004

Education, Adult Merriam et al., 2003; Mitchell & Young, 2004

Education, Early Wesley & Buysse, 2001; Buysse et al., 2003
Childhood

Development

Education, Pugach, 1999; Maynard, 2001; Evenbeck & Kahn, 2001; Au, 2002;

Primaryand Burton, 2002; Hung & Nichani, 2002b; Smith 2003; Gallucci, 2003;
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Secondary

Boud & Middleton, 2003; Wixson & Yochum, 2004; Hodkinson &

Education Hodkinson, 2004a; Bradley, 2004; Bloom & Stein, 2004; Schlagaer &
Fusco, 2004; Palincsar et al., 2004; Foulger, 2004; Wixson & Yochuil
2004; Sergiovanni, 2004; Chalmers & Koewn, 2006; Levinson &
Brantmeier, 2006; Anthony, 2007

Engineering Winsor, 2001; McMahon et al., 2004

Gender Studies

Wagner, 1994; Bergvall, 1999; Ehrlich, 1999; Freed, 1999; Holmes é&
Meyerhoff, 1999; Stapleton, 200Raechter, 2003; Mills, 2003;

Levinson, 2003; Baxter & Hughes, 2004

Health Care

Katsenberg, 1998; Pereles et al., 2002; Lathlean & le May, 2002;
Parboosingh, 2002; Roos, 2003; Bate & Robert, 2002; Swan et al., 2
Gabbay et al., 2003; Zanetich 2003; Fadteal., 2003; Popay et al., 200
Dewhurst & Navarro, 2004; Adams et al., 2005; Hara & Hew, 2007;

Andrew et al., 2008

Higher

Education

Mandl et al., 1996; Waddock, 1999; Blimling, 2001; Van Note Chism

al., 2002; Trank & Marie, 2002; Kwon, 2003;

Political Science

TorneyPurta & Richardson, 2001; Youngblood, 2004

Public

Administration

Burk, 2000; VanWynsberghe, 2001; Kilner, 2002; Gabbay et al., 200
Snyder et al., 2003; Derksen, 2003; Zanetich, 2003; de Laat & Broer
2004; Kolbotn, 2004; Rohd2p04; White, 2004; Dekker & Hansen,
2004; Drake et al., 2004, Fontaine & Millen, 2004; Garcia & Dorohov
2005; Attwater & Derry, 2005; Pavlin, 2006; Novicevic et al., 2007,

Koliba & Gajda,, 2007; McNabb, 2007

Social

Psychology

Mandletal.,,1996L. i nehan & McCarthy, 20¢(

2002; Bouwen & Taillieu, 2004
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Social Work Adams & McCullough, 2003; Crase, 2007; Gotto et al., 2007

Despite thelifferences in the way the concept has been understood and applied
We n g 499&heory of C& has received considerable attention and has been proposed as a
valuable theoretical framework foperationalizing the notion of situated learn{rgller,
2007; Korthagen, 2010; Somkeh, 200Fuller(2007)as sert s t hat Wenger 0s
promotes the collective or group as the important unit of analysis rather than the individual.
|l ndi vidual s are important in so far as they
In this regard, situate@rning angbarticularly CoRcould providea lensfor understanding
teacher sé6 | e eultaral cogtexfHaghes, R 7dktheic workplaces. Indeed,
Barton and Tustin¢g2005)have considered CoP in educational settings in a broader context
thanother researchers who see schools as places of education for students and not their
teachers. They highlight the opportunities t
the variety of groups and locations where learning takes place, includilideadning,
l earning in the wor kpl ace Withindhiscoatexttimeinatiogn i n ev
of teachersd | earning to integr patti@patiore c hnol og
and identity formation in th€oP within their workplees Therefore, this researellopts
thebroad framework of situated learning antbre specificalyWe nger 6 s (1998) Co
framework as the theoreticallenso e x ami ne t e amattneentsttintien owl ed g e

social and culturadimensions of theiworkplaces.

3.4Community Membership

This |iterature review has positioned tea
socially and culturally mediated environments. As aresulf,enr vi ce t eachersd o
development of various forms of knowledge needs toomgéextualised within this setting.

We n g €1898)S€0oP framework has been reviewed as an appropriate lens through which
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both practice and identity can be considered as influences on knowledge development;
however, dimensions within this framework requetaboration and discussion to allow them

to be applied to the wicked problemofsner vi ce teachersoé knowl edge

This elaboration begins with a discussion focussing on the traits associated with
community membership. Weng@r998)a r g u e sracticé definesia gommunity through
three di mensions: mutual engagement, joint e
however, as membership of a CoP does not necessarily carry a label or other reified marker,

Aour membership gyoastundamenbalkl|l ydemtowagh th

t hat i (Werger,t1208, pb.452)

3.4.1Participation and Reification
Participation is a central construct in both situated learning and the CoP framework

(Glazer, Hannafin, & Song, 2005rom a CoP perspective, Weng&998)argues that,

Aparticipation in social communities shapes
communitiesé Indeed, our ability to (or inab
an important aspectourexpe i ence of p ar Howewergaricipationistimore p. 56

than just engagement in an activity. As mersloéia CoP, individuals may continue to

participate even after any physical activity ceases. A teacher, for example, may be involved

in adiscussion with someone outside of the teaching profession in which they relay

something that happened to them at school. In this example, the teacher is no longer engaged

in teaching but her description would be influenced by her community membership.

Furthermore, Wengd1998)highlights that participation is a social activity even
when a member is alone. As Hender§2007)points out, a teacher may develop his lesson
plan in isolation but will constantly be making decisions based on his understahdiag

studentsdé® needs as wel |l as a sense of wh at i
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expectationsandaneedforbi® | | eagues O appr ovsaltary puiitast app e

actually asocially negotiated practice.

Interestingly, in this exmple, the lesson plan that was created through participation is
an example of reification. Reification describes the situation wdwerethingabstract is
treated as a concrete obj@dtenger, 1998pr wherefi we pr oj ect our meani ni
worldandthe we perceive them as existing in the
(Wenger, 1998, p. 58)This concept covers a wide range of participation processes and
artefacts involved in the mutual and individual negotiation of meaning and may be
represated in a variety of forms such as documents, monumestsuments or stories. Both
participation and reification are complementary in the process of negotiating meaning in CoP
as reflected in the comment At hdaonipthoserses s of
that mutual engagement typically involves the use of artefacts that are the products of prior

rei fi ¢ColbtbjMc@langde Silva Lamberg, & Dean, 2003, p. 22)

Wenger(1998)argued that through reification we create something whithas a
focal point for the negotiation of meaning a
plan, although it is a concrete object in terms of being written on paper, it is at the same time
a projection of the temacbengs parficonpatei ene
of time managemeénpedagogy and accountabilityendersorf2007)argues that we make
meaning through such projections and he highlights this meaninggnaith the following

example:

if a lesson goes horribly wrortge teacher may turn to his lesson plan
considering that his manifestation of a particular pedagogical strategy was
deficient. The plan serves as a focal point by which his participation can be

evaluated and meaning can be (re)negotigfed4)
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In addtion to making meaning through these reified projections, the term reification
can refer to both an object and the process of its prodytienger, 1998)For instance, a
teachermg ht comment to another teatThissbdthdl spent
reification of an aspect of a teacherodés prac

engaged with the practices of teaching.

Wenger(1998)st at ed t hat fAa good tool can reify
while making the activitg f f ort l esso (p. 61). A Il esson pl al
planning |l essons simpler by providing a fran
include sections such as a column to note how long each activity should take and a column
withthe heading O6description of | earning activi
among other things, may amplify pedagogicalsiderations of time managememd
marginalise certain practicéd/enger, 1998)For instance, the second column of the
template may leave no room for anything other than learning activities. In this way other
components of teaching practice such as administration or behaviour management may be
marginalised. This in turn may cause teachers to renegotiate their understariég of

importance of different practices.

Clearly, participation and reification cannot be separated; however, researchers
investigating a CoP need to understand that participation and reification within a community
are influenced through three dimensionsittial engagement, joint enterprise and a shared
repertoireand Wenger (1998) argues that in combination, these three dimensions provide a

di stinction between CoP and ot her notions of

3.4.2 Practices enabling participation and identity formaion
Mutual engagement in the context of a CoP is dependent on participants doing things

together and allowing them to develop a sense of belonging. This sense of belonging in turn
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influences participantso6 per spautnablesthernf t he
to take on a new meaning. The development of this common frame of reference or joint

enterprise then forms the basis of common understandings within the CoP for identifying and
prioritising activities and resolving problems as they o¢@enger, 1998)An example of

mutual engagement in secondary schools can be found in the ways in which tessgwrd

to the general norms that are specific to teaching, such as the standards to which teachers are

accountable, when they justify pedagog@cisions and judgments.

Thejoint enterprise of a CoP involves participants responding together to the
organisa i ond6s needs (@998notgsthat IndividuaM/eithig a&CoP do not
need to have a uniform understanding of their enterprisétimbe a collective product and
t hat 0 tienevplemtvoenmalevoleintthat institutions, prescriptions or individuals
have over the practice of a community is al w
i t s p (Weogerj1698,@. 80Examples of the joint enterprise of teachers in secondary
schools can be found in research literature. Cobb, €Q03)provided an example of
involving secondary school mathematics teachers whose joint enterprisasuaisg
students understood certnaathematical ideas and were able to perform well on the

assessments of mathematics achievement.

As the members of the CoP engage with each other in their socially negotiated
practicest hey devel op a shared r eper tols,waygof whi ch 0
doing thingsstories, gestures, symbols, genres, actions or concepts that the community has
produced or adopted in the course of its existence, and which have become part of its
pr ac tWenger,d998, p. 83This creates in essence, a wiggocial history that includes
not only the tools, concepts and language associated with mutual engagement in a joint

enterprise but also a communal memory of action that informs and shapes future directions of
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the CoPThe interrelationship between thements of mutual engagement, joint enterprise

and shared repertoire #CoP is summarised by Wendg@®©98)in Figure 4.

negotiated enterprise

*  mutual
accowrtability
joint enterprise

*  interpretations
mutual engagement

*  rthythms
*  localresponse

shared repertoire

stories
styles
artefacts
tools

engaged diversity
doing things together
relationships

social complexity
COMNIIILY
maintenance

actions
historical events
discourses

Figure 4. Dimensions of practice as the property of a community (Wenger, 1988) p.

Wenger s (1998) graphical

representation

provides a perspective highlighting the interlinked nature of these components; however, the

simplicity of the diagram belies the complexity of these constructs in practice. An

examination of 11 pieces of empirical research particularly invested in the exploration of

mutual engagement, joint enterprise and shared repeitateding Wenger, 1998kveals

a wide variety of descriptors used to illustrate these aspects of COPdBuin g

on

Hender

(2007)work, Table 8 illustrates the variety and length of these descriptions from which a

universal description and application of these aspects is difficult to synthesise.
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Table8. Descriptions and charactesiics of mutual engagement, joint enterprise and shared

repertoire.

CoP Dimension Characteristics

Mutual q

engagement q

engaging in a common negotiated activity (Rogers, 2000)
doing things together (Wenger, 1998)

sharing in an activity with a common ggMacBeath, 2003)
being included in what matters (Wenger, 1998)

there must be a means for community members to engage
meaningfully in shared activities (Rogers, 2000)

typically involves regular interactiont is the basis for the
relationships that makedhCoP possible. People who work
together in policy units typically interact regularly (Holmes &
Meyerhoff 1999 p175)

through mutual negotiation, relationships form amongst the
members of a community (Rogers, 2000 )

members form mutual relations of engatent (Wenger, 1998)
making sense of the worlgeople are engaged in actions whose
meanings they negotiate with one another (Wenger, 1998)

it defines membership, that is the practices of a community an
context for belonging (Wenger, 1998)

community naintenancethe formal and informal work that
enables engagement (Wenger, 1998)

understanding partialityndividuals cannot define or encapsulate

the entirety of the CoP. Mutual engagement is understanding
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CoP Dimension

Characteristics

member s6 competenci es c¢ananti@ino
do and being able to tap into those skills and knowledge (Wen
1998)

negotiating diversitymembers are not homogenous, they find a
unique place and identity within the community. Mutual
engagement is as likely to facilitate differentatias
homogenisation (Wenger, 1998)

maintaining identities: A result of the negotiated aspect of muti
engagement is that members maintain their identity, providing
complimentary and overlapping competencies to the group

(Rogers, 2000)

Joint Enterprise

collective negotiatiorfiMacBeath, 2003)

understanding and judging quality (MacBeath, 2003)

a negotiated response to their situation and thus belongs to ths
a profound way, which also makes it difficult fmon-members to
observe and articulate (Wenger, 1998)

not necessarily a harmonious or identical response, but rather
response which has been shaped, and given meaning through
mutual engagement (Wenger, 1998)

responding together (Wenger, 1998)

enterprisallows a community to extend the boundaries and
interpretation of practice beyond those that were created (Rog

2000)
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CoP Dimension

Characteristics

1 sharing a common goal, members negotiate their situations in

reactions to them (Rogers, 2000)

enterprise is substantially differefrom the original An essential
characteristic of joint enterprise is the product that results from
negotiation is substantially different from the original. (Rogers,
2000)

disagreements can be part of the joint entermsseadividuals may
not necesaily hold the same viewpoint. This should not, howe\
be construed to be afgroductive as disagreement can result in
further negotiation in the enterprise. (Rogers, 2000)

locally responding to global needs and institutional pressures
(Wenger, 1998)

reconciling competing demands (MacBeath, 2003)

not 1T mmune to the fApervasive
(Wenger, 1998, p. 79). A CoP can be influenced, manipulated,
duped and intimidated, but it can also be inspired, helped,
supported, enlightened and powered

a local means to satisfying or avoiding institutional demands.

AEven i f strict submission i
i nterpretation in practice i
1998, p. 80)

SharedRepertoire:

the joint pursuit of an enterprise results in a shared repertoire «
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CoP Dimension

Characteristics

joint resources for negotiating meaning (Wenger 19985p.This
includes linguistic resources such as specialized terminology €
linguistic routines, but also resources like pictures, regular me:
and gestures that have become part of the community's practit
(Holmes & Meyerhoff 1999, [d76)

meaning is agotiated in a community through its shared
repertoire. This repertoire refers to the fact that there is a pool
resources that members not only share but also contribute to &
therefore renew. These resources can be physical, sughaik e
word procssors, a common textbook or they can be intangible.
such as a common discourse, a common means or methodolo
accomplishing tasks (Rogers, 2000)

shared points of referenpeovide a common discourse upon
which members can create their own responsesdaad within
the community. (Rogers, 2000)

new ideas are created from the shared repertbeeshared
repertoire common discourse is attained from a common histo
but should not impose a boundary. In the negotiation of the
enterprise, members may repégte the common interpretations
and ambiguities creating new ideas and trajectories. (Rogers, .
resolving problems together (Wenger, 1998)

routines, tools, norms and mores of relationships (MacBeath, -
using and creating communal resources inpttoeess of

negotiating meaning (Wenger, 1998)
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CoP Dimension Characteristics

1 a socially negotiated, and therefore profoundly unique,
understanding of routines, words, tools, ways of doing things,
stories, gestures, symbols, and actions of community (Wenger
1998)

1 a historical reflectin of mutual engagement (Wenger, 1998)

1 people who cannot understand the reified objects of a commut
and who do not share the con

participate in that community (Thorpe, 2003)

While the rich descriptions of mutual engagement, joint enterprise and shared
repertoire highlighted above provide an insight into the variety of ways in which researchers
have operationalized these different theoretical dimensions, the variation ariti lofessk
makes it difficult to gain a consistent or succinct definition of any one of these elements.
While this provides particular challenges for research using a CoP lens, it does provide an
effective example of mutual negotiation and joint enterprigeresearch context with
academics working towards an outcome of both reified objects (research papers) and
practices (methodologies) underpinned by a shared repertoire (mutual engagement, joint
enterprise and shared repertoire). Without a definitiverg#sn of these terms, researchers
investigating this complicated, socialilyediated and situated form of practice and identity
formation are thus required to infer meaning from what they observe within a CoP and from

what the participants report.

Thethree dimensions of practice within a GaRmely mutuality of engagement,

accountability to an enterprise and negotiability of a repertoire, heet discussed in this
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section;however, as this study is examining the processes by which teacdaets

knowledge, particularly knowledgelated tgoedagogical technology integration, it is
important that the focus is nsblelyonwhat constitutesompetenpractice ina CoP bugtlso
onunderstanding of the process#smembership: the ways in whictewcomerdecome
old-timers by which the foreign becomes familiar, the mysterious obvious, what is opaque
becomes transparent (Wenger, 1998)e following section will focus particularly auch

processes.

3.5Modes of Belonging

Belonging to a CoP requires an ividual not only to develop skills deemed
competent and useful by othermigers of the community batso to develop an identity that
is perceived by the participant and the other members of the community as one that reflects
the CoP mutual engagement ijoant enterprise. To make sense of the formation of

identities, practices and knowledge withi

n

a

bel onging ot her t haWengen £988gpe IigWengericontepdsthat t i c e 0

rather than classifyingoenmunities under fixed categories, considering modes of belonging
provides a framework for understanding how different communities are constituted.
Considering modes of belonging, one must examine three different components namely

engagement, imaginatioalignmentas shown in figure.5
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Figure 5. Modes of belongingWenger, 1998, p. 174)

One of the distinct mechanisms of belongio@ CoP is engagement. In conjunction

with the concept of mutuality, this term has been discussed as part of the ongoing negotiation

of meaning as part of this literature review; however, there are two important additions

associated with engagement thaed be highlighted.

First, the bounded character of engagement needs to be understood. There are obvious

physical l' imits in terms of time a@ea8)space

states

we can only be in one place at a time and disposelgfa finite number of

hours per day. In addition, there are physiological limits to the complexity that
each of us can handle, to the scope of activities that we can be directly involved
in, and to the number of people and artifacts with which we cstaisu

substantial relationships of engagemépt 175)
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This bounded notion of engagement is one that is important to consider particularly
for newcomers to a CoP who may be participating on the periphery of the community. These
individuals, while seekingcreasing engagement in the CoP, are bounded in their
opportunity to engage with people and artifacts that may develop their identity as a result of
the physical limits of time and space; however, it also means that the relationships and
artifacts that ve the most substantive &t on the developmentofanew mer 6 s pr act i
and identity receive a proportionately larger amount of time. This bounded character of

engagement can be considered bath atrength andeakness of this mode of belonging.

Secad, the notion of trajectories becomes important when considering the role of
engagement as a mechanism of belonging for different members of a CoP. It has been
highlighted in previous sections of this literature review that identity in practice arisefs out
an interplay of participation and reification. As such, identity cannot be considered an object
but a fAcons MWenger, 1998, p.d5A)Vangeoargues that our identities are
constantly changing, moving in a trajectory that telsoth the pat and future. In this way
we identify ourselves as much by where we have come from and where we believe we are
going as by our current competence as members of the CoP. In doing so the concept of

trajectory within the CoP framework is used to argue that:

1. identity is fundamentally temporal;

2. the work of identity is ongoing;

3. because it is constructed in social contexts, the temporality of identity is much more
complex than a linear notion of time;

4. identities are defined with respect to the interaction ofiplaltonvergent and

divergent trajectoriegWenger, 1998, p. 154)
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When considering the different forms of engagement contained within a CoP and the
inseparable link between this engagement and identity formation, it becomes important to
consider the diffrent types of trajectories various members of the community may be
pursuing as these may help differentiate the difference between the forms of engagement of
old-timers in comparison to newcomers, those who consider themselves as legitimately
peripheral® a CoP compared to those who may be peripheral as a result of limiGaluty
Sather, 2006pr those who are preparing to leave rather than enter a CoP. \WE2@@Y

describes the following five trajectories:

1. Peripheral trajectoriesBy choice or by negssity, some trajectories never
lead to full participation. Yet they may well provide a kind of access to a
community and its practice that becomes significant enough to contribute to
oneds identity.

2. Inbound trajectoriesNewcomers joining the community with the prospect of
becoming full participants in its practice. Their identities are invested in their
future participation, even though their present participation may be peripheral.

3. Insider trajectoriesThe formation ofan identity does not end with full
membership. The evolution of the practice contiriueew events, new
demands, new inventions and new generations all create occasions for
renegotiating oneb6s identity.

4. Boundary trajectoriesSome trajectories find thewalue in spanning
boundaries and linking communities of practice. Sustaining and identity across
boundaries is one of the most delicate challenges of this kind of brokering

work [for more details regarding brokering, please see the following section

discussing multimembership]
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5. Outbound trajectoriesSome trajectories lead out of a community, as when
children grow up. What matters then is how a form of participation enables
what comes next. It seems perhaps more natural to think of identity formation
in terms of all the learning involved in entering a community of practice. Yet
being on the way out of such a community also involves developing new
relationships, finding a different position with respect to a community and

seeing the world and oneself in nesys.(Wenger, 1998, pp. 15455)

The bounded nature of engagement and the way this can be considered through
definingv ar i ous trajectories or patdlevforanat ti e a
examirationof power Engagement can affor limit individuals power when negotiating
their enterprises and therefore to shape the context in which people can construct and
experience an identity of competer{géenger, 1998)The construction and maintenance of

an identity of competence also requires imagon as a mode of belonging.

3.5.1Imagination

Imagination can be an important component of our experidrbe evorld and our
place withn it. When considering the role of imagination as a mode of belonging to a CoP,
Wenger(1998)recounts the story dfvo stonecutters who are asked what they are doing.
One replies: 61 am cutting this stone in a p
buil ding a cathedral .6 The difference in the
better stonecutt than another, nor is it a reflection on their level of engagement as they may
both be doing the same thing. The difference does suggest that their experiences of what they
are doing and their sense of self in the process are rather different. W) claims that
this difference is a result of 1 magination a

things from the same activityo (pl76).
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Unlike some uses of the term imagination that connote fantagigtancdrom
real ity (1998esgendsi magination Ainvolves uncon
relatedness, it can create relations of identity anywhere, throughout history, and in
unrestrict &&l). Theimdgieatiol of @ pew teacher to a secondary school CoP
may be an importanattor determining their mode of belonging. Dependinghe
newomer 6s I magination and the trajectory the
choose to engage with members of the leadership team if that is how they perceive their
career path progremg. Alternatively, they may identify their practices and identity to have a
closer alignmento a group of technology usirigachers within the school. As such, they
may imagine what it would be like to participate more centrally in this CoP withirchiosls
and, as a result, shape their engagement, enterprise and repertoire in an attempt to make the
imagined future a reality. Imagination therefore has a potentially important role to play in
t eac her s ddevelopmenbtset dag define a futa conpetent identity for a nesomer

and provide an insight into the skills and practices that underpin this competent identity.

In contrast to affording possibilities, imagination can also provide challengas for
participantwith n  a Co P. On e dead onenuastelieotypes that can singly be
projected onto the world as an assumption of specific practices. In addition, an imagined
future can be fAso far removed from any | ived

identity and leaves us in a stateuwop r 0 o t(Véedgere1933,0p. 178)

3.5.2 Alignment

Alignment requires a specific form of participation and reification to coordinate
different perspectives and to direct energies to a common purpose connecting local efforts to
broader styles and discourses whtihcehmoial | ow |
(Wenger, 1998, p. 186The work of aligning perspectives and directing energies entails

processes such as negotiation, convincing, inspiring, uniting and commonly involves

99



individuals who are members of multiple, interrelated CoP. These peopldistifael

boundaries of a number CoP and, using reified, sharable artifacts create fixed points around
which participation and identity development can be focused. The following section of this
chapter explains the processes associated with the work aflinalisy who belong to multiple

CoP.

3.5.3 Practice defined globally, experienced locally.

Situatedearning theory positions a C@B the context in which an individual
developshis or hempractices However, in contrast ttheories of socializatiowhich predict
the smooth reproduction of communities over ticwnsiderations of CoRighlightthe

possibilities foradaptatiorand even intraommunity conflict.

Handley et al.(2006)consider the complexity around membership of multiple CoP,

stating

individuals bring to a community a personal history of involvement with

workplace, social and familial groups whose norms may complement or

conflict with one other. These conflicts need to be negotiated and reconciled at

least in part if the individual i®tachieve a coherent sense of self. An analysis

of (individual) situated learning and knowledge transfer (across communities)

thus requires not only a conceptualizatio
an understanding of what happens within and begoieti communities (p.

642).

To better understand knowledge transfer across CoP, the following section uses a
secondary school CoP as a context to illustrate the role and influence of boundaries, brokers

and sharable artefacts.
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3.6Boundaries, brokers andidentity: The nexus of multimembership

A secondary school is @xample ofa CoP wheregroups of teachers with common
interess and shared practices mutually engage in collaborative works and socially relate to
each othe(Butler, Lauscher, JarviSelinger & Beckingham, 2004; Hennessy, Ruthven, &
Brindley, 2005; Skerrett, 201 owever, this CoP can been described as a series of smaller
CoP asii ach subject community could be said to share a set of tools and resources;
approaches tadeaching and learning; curriculum practices; cultural values, expectations,
and (denmassyet al., 2005, p. 16The discussion of CoP has, until this point,
focussed on a community as if it was &el from other CoP; howevéhjs is notthe case.

As Wenger(1998)points out,

communities of practice cannot be considered in isolation from the rest of the
world, or understood independently of other practices. Their various enterprises
are closely interconnected. Their members and theiaettiare not theirs

alone. Their histories are not just internal; they are histories of articulation with

the rest of the worl¢p. 103).

Teachers within the CoP of their secondary school may simultaneously belong to
multiple CoPand be required to dealtiw the metaphorical boundaries that enclose each
community to which they belong. For example, a group of history teachers would have strong
mutuality regarding the improvement of their enterprise improving their history teaching
practices to enhancethsirt udent sd | e aryimdoimggosioateta repertores a n d
which is based on a shared discipline intere
also be a member of another CoP within the same school that brings together teachers from
differentsubject backgrounds who have an interest to integrate technology in their teaching
and | earning. Similarly, another member of t

different discipline area such as English and therefore provide continuity between
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communities. The same teacher may also be a member of a broader CoP that exists outside

the school CoP such as a member of a state, national or international professional association.

A teacher who is a member of a varietyGafPmay act as change agentoooker.
According to Wenge(1998)brokers are people who can provide connections between
communities by introducing (e l08)Mesetteachessf o0 n e
might learn new practices in one CoP and represent them to the memdosothef CoP. For
example, a teacher could convince a whole schooldEdie value of some software she has
used in a previous school, thus brokering the mode of participation in one community to

anotherThese multiple, complex and simultaneous menfiygssare represented in Figure 6
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Figure 6. An example of multipl€CoP.

In addition to brokers, connections betwé&mP can be made through boundary
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practice

document s, t er ms, C

c(#engeo, 199B m 10z)ea t hei r

secondary school setting, lesson plansasmples of boundary objects. A teacher from a

particular discipline area such as Physics may create a lesson plan that incorporates

technology integration strategies that could then be used by a teacher from a different CoP

(such as a Mathematics teagheruse as a basis for technology integration in their own

practice While the objects are understood by the diffe@olPin different ways they create
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the opportunity for meaning to be renegotiated through understanding the reification of that

object byanother community.

3.7 Workplace learning: contextualising community and understanding learning.

This study u(i998)GoB feamewdrk in @sehod workplace; a school,
inwhichinservice teachersd TPACK devdtisopment and
pertinent, therefore, to develop a more nuanced understanding of the influence of workplace

|l earning |literature on teachersodo knowledge d

As highlighted ear | i(1®98)CoPrframetvarkshasdthgenedise r , V
in a variety ofworkplace settings. His ethnographic studies with Lhewe & Wenger,
1991)produced accounts of apprenticeship in which newcomers move from legitimate
peripheral participation to more central participation in which they take an active role
negotiating tle enterprise of the communitiyave & Wenger, 1991 While workplaces are
the setting for these investigations of apprentices and their masters, the concept of learning
in a workplace is not deepl y (19%)QdP ramevdrknor pr
The importance of learning in the workplaceheweveri | | ustrated through V
(1998)use of vignettes basedworkplace- an insurance claims company in which his
protagonist, Alel, provides lived exampldsom which theoretical GP concepts are

launched.

3.7.1 Historical perspective on contending theories

H a g e20@5¥extensive critical assessment of workplace learning literature is
particularly beneficial for this investigation because it is focused on workplace learning in
educational settings. Providing a sense of the development of the history of academic
investigations into workplace learning, Hag2005)highlights the growing body of

workplace learning literature from the 1970s which he positions in two categoridg. Ea
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accounts of workplace | earning, he argues, i
pr od u(tagérd005,p.82% her e more recent accounts foc
by actively engagi ng i(Hagedr, 2095, p.B)OThesstewve s of wor
categories mirror many aspects of the learning metaphors of acquisition and participation that
Sfard(1998)has argued underpin much educational thought. As Hagéb)highlights,

Al earning as a product dmetaphorawhileearmngastal y wi t h

process accords with the participation metap

Many of the early theories of workplace learning focused on the notion of knowledge
as a product that can be acquired by individuals. Such ideas stemmed frond¢heffiel
organisational psychology, action learning, experiential learning and management theory
including Argyris and Schon (1974, 197&chon (1983, 1987Marsick and Watkins (1990)
Hager(2005)contends that one of the most influential developments fhisrearly
t heorising was Argyris and Sch°nbdés distinct.i
learner demonstrates reactive behaviour to adapt to changing circumstances in the workplace)
from double loop learning (in which the learner reflectively adseor adds to previous
learning in selecting a suitable course of action to deal with a challenging workplace

situation).

Schih6s subse(@8xm87pwot ke 6reflective practi
widely discussed in literature examining workplagarhing(Hager, 2005)In particular,
many authors have hi ghfbriegaipglegsde: Kinsedla, Z0@7upr e k a mo
103)when firstreadingofchtn 6 s r ej ecti on of the notion of
Al ocates pract i trobem solvess wacsselactrieshnicalnmeans best uitepl
to particudchon 198U p.p)os asoont (AAWHdternatbec h° nd s
epi stemol ogy posits the notion of an-o6refl ect

actiond6 adinec toirer & ewn dnpnompied moenents in yvhich workers
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6noticebdb, Oseeb or ofeel d features of their
their workplace practices for the better. He differentiates the expert from the novice as one

who haggreater tendency to reflect. While this is a different perspective to technical
rationality,Schth 6 s t heori sing maintains his focus on

per f or (Mager,c2@086, p. 832)

Mar si ¢ k a 1§1890)¢dattibktiomte wiokplace learning theory utilised
experience and reflection as major concepts
l earningd and d6incidental |l earni ngo. I n bui
(1992)conception of workplace learnimign c |l uded such diverse notio
experience, learning by doing, continuous learning for continuous improvement, accidental
learning, sekmanaged | ear ni ng or (Watkias &Maraiak,l998, 9. or gan
287). The expansion of Marsc k a n d (1998)framework to also include an
increasing variety of Ocharact e+elatonshipss 6 and
bet ween Ocharacteristicsdéd and O6conditionsd p

diversity of the rang of factors involved in workplace learning.

Despite the variations in early workplace learning theories, H2g66)claims that

they have a range of common features:

1. They centre [on] individual learners

2. They focus mainly on the rational, cognitive aspeof work performance

3. Work performance tends to be conceived as thinking or reflection followed by
applicationt hi s i s especially evident in Sch?®

4. Learning itself is taken for granted and not theorised or problematized. This

means in practice thaas Elkjaer (2003) points out, it tends to assume that
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workplace learning is formal learning, thereby traditionally associated with the
acquisition metaphor
5. The social, organisational and cultural factors in workplace learning and

performance are downplad.(Hager, 2005, pp. 83233).

In contrast to these theories of workplace learning focused on the notion of
acquisition, another conception focused on a participatory account of workplace learning

theories is evident in the literature.

Participatory theories broadly recognise that workplace learning and performance are
embodied phenomena that are shaped by social organisational and cultural factors that extend
beyond individuals. Key theorists from this perspective include Lave and W@9§d.)
Engestrom(2001; 1999)Billett (2001)and Erau(2000) While discussion of Lave and
We n g €1894)development of legitimate peripheral participation has preceded this
section, it is suggested that this theory can be complemented by other perspectives of

workplace learning.

Lave and Wengg1991)and Wenge(1998)have made important contributions to
the second conception of workplace learning through their development of notions such as
CoP and legitimate peripheral participation. These concepts provide a stark contrast to the

view of learning as acquisition and emphasise learning through relationship:

whether propositions or skills, their specifically relational account views the

novice as learning how to function appropriately in a particular social, cultural

and physical environment. This means that
somethingogi de of the i ndi vi(daga,2@®s p.head, or e

833)
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As an alternat i v ¢l9%)ocondemion®f warkplhce Wamnger 6 s
within a CoP, Engestroifi999, 2001yiews workplaces as activity systems. These systems
are comprised of amnge of components including items such as workplace rules, the division
of labour and mediating artifacdfEngestrom, 1999EFEngestrom suggests that learning occurs
as work proceeds within such activity systems because the activity systems continually thro
up contradictions and tensions that need to be resolved by workers. While it might be
guestioned whether all learning at work occurs from the contradictions and tensions within an
activity system, this account of workplace learning finds places forl sogyganisational and
cultural factors within a system that the acquisition and process metaphors of learning and

individualistic frames of learning do not address.

I n this s en(@99 20&lnaiwtyssystemamppsoach has certain
dimensionshat ar e si mi | ar (1994)situated learnagperspdttivie gnelr 6 s
together these two frameworks stimulated f
on | ear ni(Hager,2a05, w 834)kctuded in these conceptual innovationthes
expansiverestrictive continuungA. Fuller & Unwin, 2003, 2004for analysing the incidence
and quality of workplace learning. This framework was intended to specifically remedy the
deficiencies that Fuller and Unwin (2003) identified in Lave and Wen@@391)account of
workplace learning, namely, that it does not include place for formal qualifications from
educational institutions for n2088)expansiweor ker s.
restrictive continuum centres on two sets of featubesse relating to organisational context
and culture, and those to learning opportunities arising from various forms of participation in

workplaces.

Billettd €001)attention to participation through the social and the individual

provides an account eipertise located in the dynamic activities of social practices:

108



It proposes how individuals come to know and act by drawing on cognitive,
sociocultural and anthropological conceptions, and through an appraisal of the
ontological premises of domains of kmedge. The intepsychological

processes for developing expertise are held to be constituted reciprocally
between the affordance of the social practice and how individuals act and

come to know in the social practice. (p. 432)

In developing his account @forkplace learning, Billetf2001)problematizes the
notion that expertise is a capacity of an individual and locates it instead in particular domains
of knowledge and social practice. Additionally, Erg2i00)argues for the retention of
individual cogritive and tacit forms of knowledge whilst accepting that they are always
deployed in a situated way. Thus, as H4géo5)r e mi nds us, fAEraut can |
that accounts of workplace learning in the second category should not jettison all of the
resources of the first c at20eRsuggestthitpome 83 5) . B e
aspects of workplace learning can be understood at the level of the individual, but some of it
is inherently at the level of the group or community of practitionergtandargue that both

should be kept in sight in attempts to examine workplace learning.

The above discussion has located workplace learning in traditions which either
construct learning as acquisitional in nature (learning as product) or as sociallyechediat
process. While the differences between traditions have been highlighted, it has also been
pointed out that a third group of researchers including E28@0) Hager(2005) Beckett
and Hage(2002)and Winch(1998)suggest that future investigat®into workplace

learning should take both theoretical traditions into account.
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3.7.2 Workplace learning in communities: implications for research

This study examines the ways in which a CoP framework can help to understand in
servi ce t e ac ttrenténdhe gréviduS ehapeeplraposedhat TPACK
provides ausefulframework to developraunderstanding of the ways in which different
forms of knowledge i mpact on dwevard¢drgpadshat pedag
a limitation with the freneworkis that researchers are yetdffectivelyestablishan
understanding of the processes that mediate the iwagsviceteacherenactthese forms of
knowledge. Mishra and Koehlé008)havesuggested that one way to examine these
processes is byking thecontext or the erironment in which teachers work into account
with other researche(for example, see: S. Cox, 2008; S. Cox & Graham, 2009; Porras
Herndndez & SalinaBmescua, 2013ndicating that context ian importantet

underdeveloped onsi der ati on when exploring teachers

Despitehighlightingthe importance of context as a potential avenue for researchers to
explore Mishra and Koehlef2008) S. Cox (2008)S. Cox and Graham (2008) Porras
Hernandez and Salin#gmescua (2013)lo not go as far as tmdicate an appropriate
t heoretical l ens through which context <can b
developmentThe discussion in this chapter has proposedret g e (199&) CoP
frameworkmay be suitabléor such an investigatioms it | i nks teachersoé g
identity within their workplace contexts to their learniMpreover, an examination of
We n g €1098)E€0oP frameworkKrom a workplace learning pepective illustrated the
effectiveness of Wengerds work |lies in the p
framework thatakes account of the social, cultural and political dimensions. Despite these
strengt hs, t he (1698)CdPifragnaworkimm a Wéekplageslegamiag
perspective hastressed that it may be short sighted for one perspective to jettison the other

(Eraut, 2000)
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S c h o e n(199®¥ dedpedive contributes to the calls for a balanced view in
workplace learning researchl a i mi mevery defnition dftearning is contested, and
that assumptions that people make regarding its nature and where it takes place are also
wi del y c(8anhdesfisld, E9890p. 6L ontestation of the definition, nature and
location of karning brings into question whether the concept of a general theory of learning
is possible or indeed feasible. Wind®98)argues in his exploration of education, work and
social <capital t ha tcieftficorevempaysteamatimccountohhurard gi v

|l earning is é mistakeno (p. 2).

The challenge, WincfiL998)claims, is that as there are many, diverse cases of

|l earning, each subject to Aconstraints in a

prohibitsthem from being considesteén a general way. It is valualtie note for this

i nvestigation examining TPACK ena¢®®ent fro
conceptualisation of O6contexts and cultures
the majority of workplaces share a common macro context, or as W@&8§&)describes as

a global CoP, they each have unigue and particular contextual amchicizctors at the

micro or local level. HaggR005)suggests that it might not only be a mistake to think about
workplace learning in terms that are too closely linked to learning in formal classrooms, but
that Ait may al so &te alnlapwaorolpliade Iteoarnmii mgk
Thi s suggest i (@000)aegantentenghlightechearliebirsthis section, which

contends that individual cognitive and tacit forms of knowledge are always deployed in a
situated way thereby Hijjghting the need for researchers to not only consider the macro

micro context in which research is conducted but also the balance between examinations of
individually acquired knowledge and that knowledge developed through participation in

workplaces.
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A patrticular challenge facing those examining workplace learning is not simply in
understanding differences between acquisition and participation perspectives, nor even the
influence of macro or micro contexts. Researchers wishing to examine elements of
workplace learning, as in this investigation, also need to problemetize these concepts further

(Hager, 2005)

In addition to the dimensions discussed, examination of the impact of these
dimensions on policies associated with workplace learning is alsotiaditeimportant as it
is policy that so often drives the architecture of the professional learning that exists in many
workplaces. Despite this close connection, researchers such as E2o€i®)suggest that
policies that impact on learning at worlotoften carry with them unreflective assumptions
about what such learning is like, instead of relying on the cormsange or folk theory
(Bereiter, 2002perspective of learning dominated by the acquisition perspective. This
contention is supported by Hag@005)who suggests despite the development of
participation as wel |l as acquisition theorie
directly impact on the emerging interest in learning at work are clearly rooted in the learning
as product \@ w @lager, 2005, p. 836)In contrast to the option of considering policy from a
participation viewpoint, HaggR005)argues for the development of a third metaphor

bui |l di n g (1998)eaBidr warkdaddgproposes a (re)construction metaphor.

Hager(2005)argues that a (re)construction metaphor provides a better accordance
with the | earning process than other metapho
|l earning, of the self and of the environment
notion, argues Hag€2005) has built into it the idea that change may be unceasing;
however, Hage2005)al so hi ghl i ghts that #dAit is quite
participation while resistin({008ardguestithlrergeo (p

(re)construction metaphor has an extra dimension ... that others, such as the participation
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metaphor, lack (p. 842). Thus, the inclusion of the (re)construction metaphor along with
S f a 1(1898)acquisition and participation metaphors provide neteas investigating
workplace learning with a triumvirate of perspectives from which knowledge development

can be considered.

This discussion about knowledge development in the workplace has provided a range
of perspectives that appear as recurring themtee workplace learning literature and from
which a number of conclusions can be drawn. Of particular interest for this investigation are
Hage20@¥ our major criteria for eval u2005 ng wort
four criteria examinghe effectiveness of workplace learning theories by determining how

well they:

1. view such learning as a process

2. take account of the social, cultural and political dimensions

3. reflect (re)construction metaphors

4. avoid single factor or universalfypplicable explanations

When using these f ounl9a8)CoPtframmewcaktieo assess
theoretical strength of Wengero6s work arguab
this chapter has provided an explanation and critique of thdr@wiework that illustrates
We n g €1898)sonceptualisation of the process of transition from legitimately peripheral
newcomer to centripetal ckiimer that takes into account social, cultural and political
dimensions through notions of participationr(&xample: joint enterprise, shared repertoire
and mutual engagement) and identity development (for example: imagination, alignment and

trajectory).
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Despite these theoretical developments, it is open to interpretation how well the CoP
notion and the conge of legitimate peripheral participation that preceded it are in accord
with the (re)construction metaphor. While the transition of legitimately peripheral new
comers to oldimers who more fully participate in the CoP might well be seen as a form of
comnmu n a | reconstructi(®@aclcaveatanmd Weangempdhenom
to say about the learning by the individual learner that underlies the reconstitution of their
per sonal identity fr om (Hdge, 2008 843h o Hager e f ul
(2005)critique of this component of the CoP framework has been identified by other
workplace learning theorists, including Elkjg2003)who argues that the participation
metaphor in Lave and Wenger 0ssavwalldvel,bu.eal s wi
at the expense of a description of the actual learning prodessdoes learning come about
through participation?0 (p. 488). The invest
for this research which is examiningwar e t eacher s6 TPACK enact men
CoP? How do irservice teachers learn what is valued, appreciated and deemed necessary to

be identified as competent in the context in which they work?
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Chapter 4. Methodology.

In the previouswo chaptes | have proposethat TPACK provides a framework that
enables researchers to develapaderstanding of the ways in which different forms of
knowl edge i mpact on t eachevmevedargueddhalgogi cal t e
limitation with the frameworks that researchers are yeteffectivelyestablishan
understanding of the processes that mediate the iwagsviceteacherenactthese forms of
knowledge.The notion of context as a component of the TPACK framework has been
explored througWe n g €1898)£oP frameworlas one example of a theory of workplace
learning. Discussion in the previous chapter demonstrated that the value of the CoP
framework lies in the participatory perspective ttakies account of the social, cultural and
political dimensios; however, the processes by which learning takes place or, in this study,
how do teachers learn to enact TPACK remains unexpldtes.chaptediscusses the
research design arkde methodological approadevelopedoi nvesti gate teache]

enactmenwithin their workplace CoP.

My understanding of researchas a theoretically driven, systematic and reflexive
process through which knowledge claims are made and eviggmoeluced to support these
claimssupplemented by a clearticulaton of theepistemology, methodology and methods
that shape the research design. Howevés important to acknowledge two competing

tensions in this process highlighted by the following epigraphs:

1. i embining theory, methodology and methods into a coherent Iquacéige is a

matter of research desig(Knobel, 1997, p. 116)

however,
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2. i éin practice, | suggest, research is always a fumbling act of discovery, where
researchers only know what they are doing when they have done it; and only know

what they are lookingof after they have foundoi{Hamilton, 2005, p. 288)

The first quote highlightthe need for careful planning that brings togetiveology,
epistemology, methodology and methods in a coherent and thoughtful manner to ensure the
competion of a successkproject. O the other handhe second quote alludestte messy
reality of qualitative researalhich makes the linear progression of this form of investigation
represented ithe first quote somewhanrealistic While | acknowledge the challenges
highl i ght ed i(2005)d@nmentaty,dhe strsictural coherence of related
assumptions suggested by Knof97)and others, including Warin@012) have
influenced the methodological progression that unfolds in this chapter. It is important to
highlight at this point that this progression has been employed to indicate the connections
between ontology, epistemology, methodology and method rather than suggesting that each

of these of these dimensions was fully developed before considerisgltbequenne.

It is within these competing tensions of design and discovery that this chapter
explores and outlines the plan for research together with the lived experience of doing it. In

doing this, | describe what | did, explain why | did it and offer evaluataf my efforts.

4.1 A research framework

This research is grounded in the TPACK framework phatides teachers with an
aspirational mixture of technological, pedagogical and content knowdedhaetilises the
situated learning framework of CoP as edietical lens through which the social processes
influencing the context df e a ¢ TPACKsebactmentan be understood. It is important to
emphasise that t hi(%998)framsewwak otQoRnwhich partidifmtiong, e r 6 s

social negotiation andlientity formation are privilege€Consequently, this research is based
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in literature that falls within @aradigm of sociocultural and constructivist theories of
learning(Lave & Wenger, 1991that hare been describedhore fullyin Chapter3. The

following discussion builds on these earlier descriptions by highlighting the ways in which
each of these paradigms contributes to the ontological and epistemological aspects of this

research.

There is academic debate over the relation between sociocultural atidictvist
perspectives on learninfor example, see: Packer & Goicoechea, 200@derpinning
many of the contentions in the debate theorising human learning are the ways in which each
perspective differs fAnot | ustemoldgical asshneptions) c on c e
but also in their assumptions about the known world and the knowing human (ontological
a s s u mp {Packen& Goizoechea, 2000, p. 22Dgspite these differences, some
researchers have argued that sociocultural and conststiepproaches are not
irreconcilabl e but t ha(Coble a%44p. iAitathdirs hal f of
synthesis being Aan (Gregnam 1997am 4L ossideriagthtei f i ¢ age
synthesis offered by researchers, Packer and GoicoE0@3p r opose t hat MfAsoci
and constructivist perspectives are not two halves of a whole, but that the constructivist
perspective attends to epistemological structures and processes that the sociocultural
perspective can and must place ina broaglerf ol ogi cal ] hi storical an
228). As such, discussions considering the ontology of sociocultural and constructivist

approaches need to concurrently contemplate the associated epistemological structures.

't has been alypradgos, likéhaher fofivs of humbna
consciousness, are the ¢Spmgue &0, p. A&Bachfwits peci f i
their own proponents and critids. contrast to the objective notions associated with
guantitative paradigms, social canstivist perspectivesonsider knowledgand its

developmento be a personal construct and not an absolutéRack, 2006; Lave &
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Wenger, 1991; Winner, 1993)his concept does not deny the existence of the objective

world but argues that our understiing of it is mediated by our experiences, perceptions and
understandingr as Hung2001)arguesfil ear ning i s an active proc
than acqui r (pn2§2). knartuwating theycermection between an individual,

their envirmment and knowledge development, social constructivist theories promote rather

than hide the relationship between the knower and the k{®pmnague, 2010)

Despite the clear espousal of the attributes of the social constructivist paradigm, the
ontologicAh assumptions associated with it often ¢
anxiety, traceable to the logical positivists, that discussion of ontology is merely
Amet aphysical 6, unt est &ladker & Goicoedhea, 20@0ypp.22¥r e un
228). The metaphysical connection between ontology and epistemology has also resulted in
many researchers shying away from considerations of the impact of epistemology on research
methodology; however, with the adoption of ppesitivist paradigms, thenmoticed
assumptions of these ethereal constructs can be examined in an academically rigorous

manner.

Paker and Goicoech¢2000)provide researchers with a detailed synthesis of the
ontology and epistemology of sociocultural and constructivist theories of learning in which
they articulate six themes of a nondualist sociocultural ontology: that the person is
constructedn a sociakontext, formed through practical activity, and in relationships of
desire and recognition that can split the person, motivating the search for iohewtiigh
Athe constructivist perspective attends to t
sociocultural perspective is able to locate in an ontological process, and so trace their cultural

and hi st or(Racker & Gajceachea 20800p. 235)
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Thi s aiotoduces d différent distinction, between epistemological and
ontological aspets of humanchangé n whi ch At he former is al wa:
(Packer & Goicoechea, 2000, p. 23Bhis perspective allows a constructivist orientation to
learning to be considered as part of a larger process of human change and transformati
which is the process called learning by socioculturalRésker & Goicoechea, 200@hich
fal ways entails participation in relationshi
person and of the social worl@ommunities of practice are consistenth pragmatism and
they place special emphasis on the probtemi ven nat ur e o f(Packergui ry a
Goicoechea, 2000, p. 239he combination of sociocultural and constructivist theories of
l earning, evi den{1991)hegitireate Beripheral Pakv@patiore r 6 s
framewor k a(1088)svidsequgre codseleration of CoP, whichdbnoiit i e
methodological choices to metaphysical principles (epistemology and ontology) big allow
instead, methods to be chosen in terms of their pedatadue for dealing with a specific
resear c h(Dgnscambd, 20680p. 283As such, it is necessary to examine the
practical value of different methodological approaches when considering how CoP can be

used as a framework to understangémvicetae c her s 6 TPACK devel opment

When considering the practicality of different methodological approaches, Waring
(2012) highlights that it is still necessary to provide evidence of some relational connection
between ontology, epistemology andthoalology without necessarily being mechanically
bound by metaphysical considerations. As has been highlighted in earlier discussions, the
social constructivist and situated learning paradigms emphasise the important role of the
social environmentinthepocess of meaning making and, as
the dynamics, influences, or issues of significance in a social organisation or community
must necessarily val ue t(Heedersonh @007, p. s8agréozt he pe

and Trevit (2005)also indicate the importance of the social environment in their examination
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of research communities, claimifgesearchersish to inquire abauthe nature of social
events,thepmeed t o gat her evidence otieoptexbmpl eds per
which they occur (p. 10Accordingly, a social constructivist paradigm values naturalistic

enquiry where the social contextre likelyto be in a natural state when compared to
experimental or other modes of enquifhis is reflectedinCoand Gr @009 mo s
recommendations for TPACK reseayétsohighlighted in Chapter,2n which they suggest

that NAstudies must include extended observat
understanding the purposes and knowledge beabaxher action with technologyp. 69).

The focus suggested by Cox and Gralfa@99)and explicated by descriptions of a social
constructivist lengfor example, see: Creswell, 2012; Grinbaum, 2007; Jones, Torres, &

Arminio, 2011; Lincoln & Guba, 2000% on understanding participant experiences and how

they are interpreted.

He n d e r(20@/ yexamination obituated learning, particularly within an
educational environmehighlightschallengingaspects ofesearch design in this field

stating:

it is difficult to measure or interrogate the social environment, particularly

from a social constructivist paradigm and CoP lens, it is necessary to discern

its agency through the community member so
[form of] researchneedstobbd e t o access participantso
experience and interpretations of the social context through a rich exchange in

dialogue (p. 78)

The suggest i o(B007)staterheatmd i thedisaussigns of Creswell
(2012), Cox and Graha(@009) Grunbaum (200)7 Jones, Torres and Arminio (2011),

Kayrooz and Trevit2005)and Lincoln and Gruba (2000 ithat a qualitative approach
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well suited to this rich exchange in dialogue in a natural . sdast€&osnoi(1996)suggests, we

Acannot understand in the same way as

with language, with stories, with metaphors and models we can listen and probe one

anot he

anotherdés understandi-asghatlkeiBelmgame ggtsioat ipng

end, the methodological approach to this research study accommodates participant stories

with ill-defined concepts, multiple interpretations and agency in the social environment.

4.2 Methodological Approach: CaseStudy

The previous section of this chapter haghlighted the sociocultural and

constructivist learning in the ontological and epistemological standpoints taken in this

research. This section describes the qualitative approach to this study, in whiktiple mu

case study methodology is adopted

Researchers provide different definitions of case study design depending on their

emphases on either the process of conducting case research, the case as a unit of analysis or

the end product of a studilerriam,1998) Stake(1995)and Merriam(1998)focus on the

unit of analysis and frame case¢l978s O6ébounded

illustrates the complexity involved in the notion of integrated systems describing the way in

which such systems ariéusated within larger networks: how cases are always cases within

larger cases, superimposed and knotted into one another and therefore are context specific.

As Bulfin (2009)suggests, antextsare interactively achieved phenomena rather than
predefined s of forms and content; they are dynamically maderemadein the flow of
everydaylife A question such as Owhere does
unravels the idea that cases and contexts can be neatly bounded and$&peshn and

Genishi(2005)r e mi n dases @e conStructed, not foand ( p . 2) .
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This study builds on this productive tension between the blurred boundaries of case
and context by recognising that cases and their boundednessiated and interrelated
entitieswhich areonly ever partially understood and always with reference to the range of
intricate relations between the phenomenon and its biography and (Mtitsy1959). This
tension illustrates how context is not a static physical séttinig not an empty container
which holds or influences social action in a causal way. Instead, both context and case are
constituted in and through language and social praclitesimportance of context in
understanding the ways in which teachers develop TKCentral to this study and the
relationship of both case and context to language and in particular social practices provides
the necessary methodological practicality highlighted by Densc¢2@08)and discussed in

the previous section.

Willis (2007) provides a broader contextual summary of case study research and
suggests that case studies are fabout real
on inductive reasoning € [and] illuminate
understugg 6 ( p. 2 3 9Yin (2009)begins lasrcanceptsalkisation of case study by
mapping different forms of qualitative research against different conditions and positions
case study research as a method which responds to investigations asking hgw or wh
guestions, where the researcher does not have control of the behavioural events yet the focus
is on contemporary events. Following the presentation of the conditions most suited to case
study research, Yi(R009)provides a more specific two part techalidefinition of case

study research stating:

1. A case study is an empirical inquiry that

1 investigates a contemporary phenomenon in depth and within Héeezdntext,

especially when

122

t

Y
h



1 the boundaries between phenomenon and context are not clearly evident

2. The case study inquiry

1 copes with the technically distinctive situation in which there will be many more

variables of interest than data points, and as one result

1 relies on multiple sources of evidence, with data needing to converge in a

triangulating fasion, and as another result

1 benefits from the prior development of theoretical propositions to guide data

collection and analysigYin, 2009, p. 18)

This research is based on a single resea
enactment is influenced ia CoP?To answer this question, a multiple case study
met hodol ogy was adopted in which Athe same s
(Yin, 2003, p. 46)According to Yin(2003)Aiia common example is a [ mu
school innovations (@i as the use of new curricula, rearranged school schedules, or new

educational technology), in which individual

This research involved four cases of individual teachers in one school in which each
of the datacollection methods were designed to gather empirical evidence to examine this
contemporary phenomenon within a ke, secondary school context. As subls research
needs to consider a wide range of variables in attempting to provide answers sednehre
guestion.The factors involved in the development of teachi€PACK are too numerous to
guantify, let alone establish causality. The complex, contradicting and changing
interdependencies between the technological, pedagogical and content derdahds an
medi ation by the situated and social context

effectively represented or explained by a simple equation.
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These reasons support tiee of case study as a suitable methodological approach for
thisstudy This suitabilityisalss uppor t ed (BOP1l)réveew of tevatui@ sitilising
CoP as a theoretical basis. This review reportsithtath e vast maj ority of
in this new resear ch ab)elThisishanesutisa & mimberfof c as e
investigationgfor example, see: Abramovich & Schunn, 2012; Ayling & Flagg, 2012;
Barkley, 2012; Jain, Thomson, Farley, & Mulready, 2012; Kensler, Reames, Murray, &

Patrick, 2012; Squires & Van De Vanter, 2012)

4.3 Methods ¢ data generation

In this section, | outline the methods adopted in the study to generate data and the
processes used to recruit participants. In doing so, | aim to describe what | did, but also to
reflect on and evaluate the processes, methods andltothis investigation data generation
is used to describe the process commonly referred to as data collection. This is in
acknowledgment of the thoughts of researcfersexample, see: Baker, 1997; Freebody,
2003)who have highlighted that amassing aadst is not a neutral process but actively
involves authoring particular accounts, representations or versions of phenomena in particular
times and places, according to particular epistemological positions. The active role of the
researcher in data gengom is most clearly seen in interviews or observations and less
obvious in the collection and curation of artefacts; however, the researcher is still involved in

the selection and designation of these objects as data.

This research examined the role offCas a framework to understanesiervice
teachersdé TPACK devel op me srsdrvicéthachersigbnef our ¢
Victorian Secondary School over one year.
research design for this investigatipnovided me with the opportunity to attend a variety of
staff professional development activities andganvice days prior to the commencement of

the school year. In these sessions | compiled observation notes, primarily recording general

124

t

S

as

Th



information abouthe way the whole school CoP appeared to share knowledge, and spent
time explaining and discussing my research with a variety of teadlese teachers were
presented with aonsent form (see Appendix B) and were informed that ethical consent had
beengranted by both the Monash University Human Ethical Research Council (MUHREC)
and the Department of Education and Early Childhood Development (DEECD) (see
Appendix C). As a resutif my interactions with the staff at Drake Secondary College

teachersndicated that they would be willing to participate in my research.

Working with the participants at different times over the course of a school year |
generated a range of data including interview recordings and transcripts, observational
records and otr documents and artefacts (for example: school policies, lesson planning
templ ates and publically accessible espousal
each participantés initial interviewhnthey w
the school who they felt influenced their professional knowledge development (key

professional learning colleagues) who were also interviewed.

This process resulted in data related to four cases centred on the four initial
participants who volunteered to participate
uses data from Anna and her two key professional learning colleagues to examane ho
(re)construction perspective can be used to understand participation and TPACK
development in a CoP. Chapter 7focused ohndés case in which his p
of his key professional | earning coll eagues

6sharedé and O6mutual 6 on participation and T

Chapter 8 presentsbathe | i ci t y sesmahgrdVides kxarsplexodboth the
messiness of ethnographic research and the close connections that can form in a CoP. As part

of the research design, | had initially assumed that each of the participants would either be an
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initial, core participant oa key professional learning colleague. Unexpectedly, Felicity and

Nick, both initial, core participants also nominated one another as key professional learning
colleagues and presented a challenge in terms of representing the data associated with their

cas e s . I nitially, Felicity and NickOds cases w
professional connection between the two of them made it impossible in many instances to
separate the narrative underpinning their cases as they would so oftéa ogferanother in

their interviews. In total, fourteen interviews were conducted across the four cases,

generating approximately fourteen hours of interview data which were transcribed in full.

Each of these data sources is discussed in more detadl finllthwing section.

4.4 Data Sources

The choice of methods for sourcing data is an important consideration in the design of
any study and the development of these tools should not only maintaiontineunicative
validity and trustworthines@-reebody, 208; Silverman, 2005)ut it shouldin addition
provide multiple sources of evidence. Y{A003)indicates that there are a number of sources
of data available to researchers wutilising a
source has a congike advantage over all the others. In fact, the various sources are highly
complementary, and a good case study will want to use as many soyicessas i bl eo ( p.
The comparativeteengths and weaknesses of the fimums of data proposed for thesudy

are summarised in Table 9.

Table9. Four Sources of Evidence: Strengths and Weakn€¥se2003, p.86)

Source of Strengths Weaknesses
Evidence
Documentation Stablei can be reviewed Retrievabilityi can be low
repeatedly 1 Biased selectivity if
1 Unobtrusivel not created collection is incomplete
as aresult of the case stud | Reporting Biag reflects
| Broad Coveragé long (unknown) bias of author
span of time, many events § Accessi may be deliberatel
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and many settings blocked

Interviews 1 Targeted focuses directly Bias due to poorly
on case study topic constructed questions
1 Insightful T provides 1 Response bias
perceived causal inferenci § Inaccuracies due to poor
recall
1 Reflexivity i interviewee
gives what interviewer want
to hear
Participant i RealityT covers eventsin 1 Time consuming
Observation real time 1 Selectivityi unless broad
1 Contextuall covers extent coverage
of event 1 Reflexivity i event may
1 Insightful into proceed differentlypecause
interpersonal behaviour it is being observed
and motives 1 Costi hours needed by
human observers
i Bias due to i

manipulation of events

Based on the comparative strengths and weaknetsash data source (presented in
Table 9 and the need to include multiple datairces to provide opportunities for
triangulation through converging lines of inquiry, the current study has focussed on three
qualitative data sources; namely documentation,-sémctured interviews and participant
observation. While the othsource®of data suggested bgin (2003)were considered and
benefits of additional forms of data were recognised, these data sources were rejected as a
result of the time and physical limitations of this study and the large amount of data

anticipated from the intgiew process.

4.4.1Documentation

The strength of documentary evidence in case study research has been shown over
time Anand is | ikely to bginr@8, p.85Dotumentary ever y
data is stable according to Y({g003)and it @an be reviewed repeatedly, it is unobtrusive and

generally is not created as a result of the case study. Despite these strengths, there are a
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number of limitations and weaknesses that must be considered when using documentary
evidence. Documents providey participants in case study research may be subject to

reporting bias and may reflect the recognised or unrecognised preconceptions or prejudices of
the author. Yin2003)argues that reporting bias is a weakness of documentary evidence. It is
argued thain this study, such reporting bias may not be a weakness of the documentary
evidencebutrather a strengtlas the recognised or unrecognised preconceptions or

prejudices of the author of the documentary evidence can also be considered as part of their

paticipation as a member of a CoP.

Yin (2003)warns of a particular weakness of documentary evidence that should be
taken into account in this particular study, namely access to particular information. It is
posited that in this study, one of the potentiabknesses in the data collection model may be
that the participants deliberately block access to pieces of information in their documentary
evidence as a result of conscious or unconscious reflexivity, that is the interviewee provides

the researcher witiwhat he or she thinks the researcher wants torskear

In this studyseveral forms of documentation wdye collected including e ac her s 0
lesson plangfor example, se€hapter 7 and Appendix E) andrriculum documentior the
Science and Mathematics departmeatgrovide evidence and supportive data for describing
t e a c Wwoekplacé contexts in Chapte@ddtheirengagement itheir CoP. These
documentsprovidkan i nsi ght i nto teacheceistb&&rGoPatinol og
also refleactda shared repertoire or symbol of reification in CoP. The interpretation of these
documentsvaschecked with participants during the participant observation or semi

structured interview stage of the data collection.
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4.4.2SemiStructured Interviews

Literature suggests that interviews are one of the most important sources of data in
case study resear€Burns, 1997; Yin, 2003)ndeed, Burn§l997)s uggest s t hat
are essential, as most case studies are abouepaupkheiactivities (p. 372). Ira study that
examines teachdyase of technology and the associated knowledge development, it is argued
that these need to be reported and interpreted through the eyes of the interviewees who may
be able to provide adibnal insights and identify other sources of evidefBans, 2000, p.

372) Yin (2003)suggests that this is a particular strength of interviews and he describes this

I

as insightful as Ait proweldes perceived caus

Semistructured mterviews are ones where respondantsaske@bout the facts of a

matter as well as their opinions about events.(2003)also suggests that an interviewer

may also fask the respondent to propose his
mayuse such propositions {po90).Burns@99bhcdasnsthat f or f u
the use of semstructured interviews in this manner creates a scenario where the respondent

Ai's more of an infor (pe3r2).r at her than a respon

Semistrucured or guided interviews allow some flexibility in changing, deleting, or
adding questions depending on the nature of the inteffiehtman, 2006)For instance,
Patton (2002) suggests that an interviewer should maintain rapport with interviewee and
neurality with the content. On the other hand, Lichtn2006)provides useful hints on the
nature of the interview questions while Y2003)offers advice on the case study interviews
and how they help strengthen construct validity through the chaindgrese The sem
structured interview questions for this research were developed from the literature reviewed
in Chapter 2 and Chapter 3. Questions and prompts were developed to elicit responses from
the participants around the themes of general knowleglgg@pbment, mutual engagement,

joint enterprise, identity and TPACK as shown in Appendix C.
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A number of caveats are offered to researchers who usestreictured interviews in
their research. Burn2000)warns of the dangers of an investigator becortoogdependent
on one respondent asdggestshat the cautious researcher uses other sources of evidence
for confirmatory and contrary evidence. Y2003)suggests that different forms of bias can
negatively impact on the interview data as the questintiseemes for the interview may be
poorly chosenResponses may also be biased due to poor recall or respondent reflexivity
where the interviewee provides the responses he or shes théeniaterviewer want® hear.
These caveats weadso considered whetesigning the interview questiogsown in

Appendix D.

The major purpose of condting interviews in this study wao capture different
teachersdé per spect-ifeestoses regaxlipgaheir participaienandand r e a
engagement in their CoP within a school. The information gathered from the interviews may
provide insights into ways a CoP influences theettgoment of different forms of knowledge

in different individuals.

4.4.3Participant Observation

Participant observation is an observation method in which the researclo¢merely
a passi ve nmapaskumeaearietyofiroles ivithin a caseysituation and may
actually participat €Yini2003tpp. 804 Whelathissmethaelbfn g st u
data collection has potential problems, particularly related to potential biases associated with
the conflicting roles that the researcharst assume, Angrosino and Mays de P&600)
argue that Aneven cultural anthropologists, W
Oparticipant observersd and who have deliber
subjective immersion in the culture®thstudy still claim to be able to maintain their
scienti fi (. 604hTheability for the rgséarcher to maimaibjectivity in this

study was supportdaly more than 15 years experience working as a teacher in a variety of

130



school settings anglastestedthrough various checks faommunicative validity and

trustworthiness including triangulation and participant checks.

In contrast to the potential weaknesses associated with participant observation, Yin
(2003)highlights three particular stretig of this method that have relevance to the current
study; namely) the ability to gain access to events or groups that are otherwise inaccessible
to scientific investigationij) the ability to perceive reality from the viewpoint of someone
0 i n s e daseGatherlthan external to it @ijdthe ability to manipulate minor events (for
example, convening a meeting of a group of people involved in the case study) which can

produce a greater variety of situations for the purposes of collecting the data.

The major purpose of conducting partenip observations in this study sveo gather
data related to the nature afthetCoRRChser sd part
observatonwa | mportant to capture the enlghtm#gnts of
espouse in other phases of the data collection, such as duringtaetired interviews. The
informal conversations that may occur on the periphery of activities central to the CoP, such
as staff meetings for example, proudgarticular insigks into the relationships between
members of the community through elements such as shared repertoire or a conversation
affirming or negotiating a joint enterprise. Participant observation in more informal settings
such as t he t wasasbceornsdou cstteadf ft oo oloorok at the na

development of their own identity through engagement with peers and other school members.

It was originally anticipated that the pigcipant observation phase wowdatend over
four weeks to satisfy the tedtiaternal validity satisfied by long term observatididhile the
majority of observations were conducted in the four week phase first planned, final
observations were not completed for one participant (Anna) due to an extended, unplanned

absence from workWhile this extension to the observation period was unplanned, it did not
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significantly impact on the progress of this research nor did it impact on the original design
which limited observation® approximately three days per week and for a periodefa

hours per day in recognition of the impaosition this type of data collection poses to the work of
teachers and also in anticipation of the large volume of data that will be generated by the

various forms of data collection.

4.5Challenges in case studgesearch

The discussion to this poingh aimed to demonstrate thatase studynethodology
is a valid form of inquiryto addresshe research focus of this study. The strength of case
studies in studying highly subjective andd#fined issugsuch aghe development of
t e ac her shashdovrerefekulted in criticisms afjeneralizabilityyalidity, reliability
and researcher bigBurns, 1997; David & Sutton, 2004; LeCompte & Goetz, 1982; Yin,
2009) While acknowledging these criticisms, fodowing discussion interrogates the

notion of accurately representing data and analysis from a qualitative perspective.

Qualitative educational research poses particular challenges for researchers partly due
to the fAdiversity cdn @Eredbddy 2003, d. §And dgarthycbachuseu r a |
it is not always recognised as legitimate by policy makers, governments and the public
(Lather, 2004)In light of these challenges, Freebd@903)argues that the onus is on
gualitative researchers to bere objective, more empirical and more rigorous than other

researchers.

While recognising that research should be rigorous, systematic and objective,
gualitative researchers have challenged the notion of a singular, stable and objective reality
positedly r esearchers wutilising quantitative met
researchers argue that researcher reflexivity, the unpredictable nature of social and cultural

practice and the situatedness of social phenomena are not adequately accoimted for
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guantitative measur e(Bulfio, 200 @ 12B)Qualitasive and r el i ab
researchers have sought alternate ways of evaluating the quality of research by rethinking the

kind of knowledge claims that can be made about complex social anchtplhienomena

and hownotions of trust, believabilitil. ankshear & Knobel, 2004¥redibility consensus

and coherencgéLincoln & Guba, 2000)nay be used either as alternatives or as slightly

different frames of reference to quantitative, positivist natisunch as validity and reliability.

As a result, the study employs two main constructs of research credibility:
communicative validity and trustworthingggeebody, 2003; Lankshear & Knobel, 2004;

Silverman, 2005)

451Credi bility asloéddommédni cati ve va

Validity is a notion derived from positivist research associated with terms including
6internal validityé, dedtmsteductal val it giobt yd nam
present definitions and discussions of validity alongsidelnty, sometimes presenting
reliability as an aspect of validity, or suggesting that they operate in t€@0en2012)
Despite these differences validity is taken to mean whether an instrument measures what it is
intended to measure. This definitidrgwever, fails to enable readers to judge the quality of
the researcprocessncluding interpretations and claims made in the final study report
(Carspecken, 1996; Lather, 1991 contrast, Freebod003)provides a pospositivist
viewonthisnotiorst ati ng that #Avalidity is fundament a
representation of the social events and prac
Others, including Lankshear and Kno2004) have described this form of validity as
ocommi cative validityd suggesting it is a be

study, than positivist paradigms such as internal validity.
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Ef fective communicative validity creates
and a r e a erencé o knowledge efsimilar settings or phenomena. To achieve

this:

researchers must ensure that readers can judge their arguments to be coherent,

logical and substantiated. Communicative validity is achieved when readers

think oO6yes, of coursed6 in response to int
data and in relatiorotthe research question driving the stidgnkshear &

Knobel, 2004)

Lankshear and Knobé2004)offer three pragmatic strategies that contribute to the
communicative validity of research reports. First Lankshear and K{2b@4)suggest that
researchersross examine multiple sources of data or evidence. In this investigation, each
case draws on a variety of data sources including interview transcripts, observation notes and
other artefacts including lesson planning templates, school policy documepistdicelly

accessible espousals of the school s phil oso

Second, participants in the study are asked to check and verify researcher
constructions or representations of what happened. In doing so, the researcher is asking the
participants to see if tlyehave been characterised or described by the researcher in a
reasonable way as well as verifying what they have said and meant is compatible with what
they remember saying and meaning, and that this is represented appropriately for example in
an interviewtranscript. In this research project, all interview transcripts were sent to
participants to enable them to verify the way in which they had been represented was
accurate and a large number of observed interactions were discussed with participants to

ensue that they were described in an accurate and representative manner.
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Third, Lankshear and Knob004)s uggest that fdasking other
and evaluate drafts of onebdés research é not a
366)canh ghl i ght the researcherds previously une
contribute to this component of communicative validity, the theoretical framework
underpinning this research was presented at a conference (ACEC 2012) as a peer reviewed

paperand in a journal article (Learning, Media and Technology).

In addition, to further strengthen communication validity, the following approaches

were used in data analysis:

1 | employed theondriven analysigFreebody, 2003 that | have attempted
to showhow my analysis is grounded in clearly articulated theoretical
approaches (see Chapter 2 and Chapter 3).

1 I have used longer sections of transcript including researcher questions to
allow readers to evaluate the interpretations of this data and to allowtdhe
form their own opini onBeebody2008; avoi ds 0
Silverman, 2005vh er e evi dence is used to suppc
with little engagement with alternate readings.

1 Rather than ignore data that do not support my analysasd éxploited these
for their ability to offer new insight@Perakyla, 1997)This meant looking
across the dat aSkverman 001landemployimgnt cases o
constant comparisofstrauss & Corbin, 1998p systematicallyevaluate my

informedhunches and hypotheses.

Verifying and validating the quality of a study is an important component of any

research report, however it fAis not | imited
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also requires the researcher to pay attention tostrost t h {Lankshesrd& Knobel, 2004,

p. 366)

452Cr edi bitlriutsyt weosr tchi nes s o

Unlike the positivist concern with replicability, reliability in qualitative research
centres on the openness and trustwetot hi ness
which a reader hwartho(faakshean & Knobelt2004, p.366u d y 6 s
Credibility and quality in qualitative research therefore benefit from more transparency and
clarity with respect to Athe nlaeauproodéddeér pad
(Freebody, 2003, p. 68)Vhen this is done effectively, readers understand how a researcher
moves from research question to data analysis and knowledge and is underpinned by two key

criteria: sufficiency and coherence claithankshear & Knbel, 2004)

Sufficiency refers to having enough evidence to support claims and interpretations
made in relation to the data and research queffi@ebody, 2003; Lankshear & Knobel,
2004; Mertens, 1998Having adequate and sufficient data helps instifidence in research
claims and avoids analysis which is stretched too thinly (a point that is reached when
information begins to be repeated to the point of redundgReyferman, 1998)n addition
to the observation notes and artefacts collectedirtimgs from this research are based on
more than 100,000 words of transcribed data from 10 participants representing more than 14
hours of interviews representing a broad and sufficient base from which trustworthy

knowledge claims can be made.

Trustworth ness i s al so enhanced by providing |
deci sions and r e as o(baskshea & Knobel, 2004,g s36Freklodyi si on s
(2003)suggests that this is more challenging in qualitative research in comparison to studies

underpinned by a quantitative methodology, in part resulting from the environment in which
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the research takes place. Qualitative investigations, such as this research, take place in the
natural world complete with unclear and unstable boundaries that creatsg

unpredictability which contrast markedly with the controlled, laboratory style environments
found in many quantitative investigations. This discussion reinforces the need for researchers
undertaking case study research, as used in this investigatios transparent and candid in
terms of the initial research design and changes that occur whilst undertaking their

investigation.

4.5.3Generalizability
Yin (2009)indicates that an objection to case study research centres around the
inability of conclsions and findings drawn from one case study to be generalized to a

broader population. It is important to note however that commentators levelling this criticism:

are implicitly contrasting the situation to survey research, in which the sample

Is interded to generalise to a larger universe. The analogy to samples and
universes is incorrect when dealing with case studies. Survey research relies on
statistical generalization, whereas case studies (as with experiments) rely on
analytic generalization. Imalytical generalizatiarthe investigator is striving

to generalize a particular set of results to some broader ti¢ory2009, p.

43),

This shift from quantitative or positivist perspectives to an expansion of theories
(Burns, 2000xhanges the natucef t he question of generalizab
data representative of the world?6 to O60how d
of this phenomenon?d in which case the selec

valuable tha representative cases.
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In case studies, such @m®se withinthis investigation, the task of making
generalizations to differemtr wider populations or communities is left to the reader, who,
through their own interpretation of the contextual informapmvided by the case, can
decide on the relevance of the study to their own or other situations. It is essential, therefore,
that any case study provide readers with sufficiently rich and detailed contextual information

from which they can make such a aan.

Yin (2009)has also suggested that all case studies are best served by identifying clear
theoretical propositions as they guide both the design of the data collection as well as
providing a scope for generalization. This advice is particularly aakfor this study as it is
simply not pragmatic to explore every connection and ramification within a social theory of
learning. While it would be possible to consider a range of associated theories to develop a
6compl et ed under st,taliditatiogs obtlis investgatianimean tha r ni n g
certain dimensions are privileged over other
the dimensions the CoP framework can consider, readers of this investigation are encouraged
to primarily generatie to theories of power and identity, secondly to theories of power and
collectivity, thirdly and less specifically to theories of meaning and subjectivity and indicated
by the darker rectangle. Finally, it would be unwise to broadly generalize findomggtis
study to theories of social structure and situated experience as the dimensions of CoP
developed in the data collection and analysis of this research have not been designed to allow
for such an interrogation. The narrowing of this study to thetmispecific notions improves

the analytical generalizability of the study.
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Figure 7. Refined intersection of intellectual traditiofg/enger, 1998, p. 14)

4.6 Data Analysis

This sectiorreports orhow meaning was made ttie datagenerated through the
methods previously outlingd this chapterln doing so it is worth discussing some of the
problems faced by case study research in the process of data analysis. Some of these
problems such as validity and reliability, includireggearcher bias have been explored earlier
in this chapter. It is of particular interest here to explain why some data are used and why
other data are not. It is also important to explain the analytical structure used by this research
in presenting the da and building a logical description of two complex phenomena: CoP in

teachersdé workplaces and TPACK.

Data analysis is considered by Yin (2003)
di fficult aspects of doi ng sthawithoutclean di es o ( p.
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guidelines on what data is to be collected, reported and analysed and for what purpose the
case study can easily drift from the original topic. This is a common argument found in the
case study literature, especially with regards tdazapory case studies such as tmes

developed in this resear@b.g., Burns, 1997; Eisenhardt, 2002; Silverman, 2005). As a

solution it is advised by both Yin (2003) and Silverman (2005) that the researcher constantly
refers to the research aim, questi@nd theoretical propositions which led to the research

and which drove the data collection. This is not to suggest that deviant or contradictory
evidence is not pursughlut that the researcher needs to justify how the data being pursued is
relevant tahe research purpose. This strengthens the case study by maximising the relevance
of data being presented and analysed (Yin, 2003). Consequently the analysis of data in this
research is firmly guided by Wenger 0$s1998
(2006) TPACK framework. It should be noted that this proposition is carefully worded and
does not suggest causality but that there may be a relationship. It was felt important to
consider that while CoP could enhance our understanding of the proaedsesrk in the

socially mediated contexts in which teachers work, the process of CoP are not clear, linear or
formulaic and there are such a variety of other influences which make proposition testing to

be impractical.

As a result, the case study chapsmeslimited to presenting data that illuminate the
relationship between CoP dimensions and TPACK. In doing so the data analysis uses a
mixture of the TPACK dimensions (see Chapter 2) and CoP dimensions (see Chapter 3) to
structure the case study discussidhis is similar to the lineaanalytical structure as
described by Yin (2003) who claims that it is suitable for exploratory studies. The key to this
structure is that the problem and relevant literature set the scene for the case study findings

which then are analysed and from which implications for further research are drawn.
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Each chapter begins with a descriptiot di e p a r gaitioipatipna aorhp@tence,
identity and TPACK triangulated from the perspective offered by a number of participants.
This not only provides a landscape for the following discussions regarding the role of CoP in
TPACK development but is also intended to provide the reader with enough information to

judge thecommunicative validity and trustworthiness of the research

4.6.1The Issue of Coding

In analysing the daféhe TPACK and CoP dimensions (see Chapters 2 and 3
respectivelywere useadhot only to structure the discussion but also to guide the coding and
categorisation process. In this sense coding refers to tloe kaoel attributed ta specific
section of the data (Coffey & Atkinson, 1996). Categorisation is used to refer to different

ways in which the codes could be groupedwahath consequently reflect themes in the data.

This was approached as an iterapvecess and was facilitated biyw/ivo 10
software. All of the data, including observation notes, interview transcriptions, and
documents collected throughout the data collection phase of the research were imported into
the NVivo software. None of the advatcfeatures, such as automatic coding, were used and
consequently will not be discussed hdree software provided a way in which the researcher
could manually code the data, organise the codes according to categories and retrieve all
instances of eithea code or category from all of the data sources. This provided a flexible
way in which all of the data relating to one code or category could be brought together in one

place.

4.7 Limitations.
As discussed earlier in this chapter, the generation of ml#tsi study involved four
initial or core participants and their key professional learning colleagues. In total, ten

individual teachers participated in this study. While the amount of data produced through the
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study design outlined in this chapter wagngficant (for example, the 14 hours of transcribed
interviews alone produced more than 100,000 words of data for analysis), the findings from
this study are limited in terms of their generalizability based on the relatively small number

of participants.

A further limitation is the context in which these teachers worked. As discussed in the
following chapter, the school in which all these teachers worked was atypical for two
reasons. First, the school was the only specialist Mathematics, Science anddgchelact
entry school in the state. This means that the context in which these teachers worked had a
particular enterprise that is not representative of many other schools. Moreover, the students
that attended the school were particularly academic,dtgteving students who did not
pose the same classroom management issues experienced by many other teachers in different

contexts.

Finally, the classroom practices of the participants in this study were influenced by
the presence of another teacher inrgwass that they taught as all classes (with the
exception of Languages Other Than English (LOTE)) were planned and taught by a pair of

teachers in a team teaching setting.

These limitations require the reader to interpret the data through the lees of th
context of this research and determine for themselves the generalizability of the findings and

implications to the context in which they are familiar.

4.8 Conclusion

This chapter has gudynethddadogy ahddesigrs hotind poths ¢ a s
intentions and igpractice modifications that are part of any research project. The study
design made it possible to have both a well thafgibplanwhich broughtogether

epistemology, methodology and methods, and providing a framework to work within. The
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study design also enabled data to be generated and perspectives on the research questions to

be pursued systematically and with coherence while still allowing for explorations of

Hami | @@®F)@orsoposi ti on that resear ¢ph288).dn a Af umb
preparation for the data analysis chapters (Chapters Six, Seven and Eight), the next chapter

di scusses the studyds analysis framework and

participants.
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Chapter 5. Case and context Introducing a schooland its teachers

5.1 Locating communities

The following section provides a description of the school at the centre of this
investigation.This description provides insights into the way knowledge and pressures from
the global teaching CoP are interpreltgdhe school CoP at Drake Secondary College. In
addition, the interpretation and practices negotiated and enacted by members of two subject
CoP,theMat hemati cs Teachersdé CoP and t lagitisSci enc
in these two contexthat thecases involving théour central participants in this investigation
are situatedThese insights aggrovidedto allow the readeio perceive reality from the

vi ewpoint of someone O6i nsi (e, 803)he case rathe

5.2The school

Thepatrticipants in this study were recruited from aeclucational government
secondary school i n Mel bourneds eastern metr
by the Victorian Government, Drake Secondary College is a select entry mhstoldents
in Year 10i 12 and promotes the pursuit of academic excellence in Science, Mathematics

and associated technologies.

Opening in 201@vith an initial enrolment of 187 Year 10 students anstaf,
classes began in a purpose built, msitrey facility based oralearning commondesign
that aimed to facilitate the s cUNBSCQ bGss pfeoduarg o
pillars of educationt.earning to Know, Learning to Be, Learning to Bxad Learning to Live
Together Staff workspacesre interspersech@ong teaching spaceslearning bridgeswith
no physical barriers such as walls differentiating staff and student work zones. While
physically separated from the learning bridges for occupational health and safety reasons, the

Science Lhoratories alsoeflect the notion of a learning commuwiith the work of both staff
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and students in these state of the art facilities being highlyeigibbugh the floor to ceiling

glass walls that make up one wall of each laboratory. The only excepdidheopen

learning common spaces in the school are eight smaller tutorial rooms that provide enclosed
settings for classes suchlaanguage®©therThan English (LOTE) and for tests to be

conducted under examination conditions.

In this physicalsetting,Drake Secondary College greémthree yearso have 640
students in Years 10, 11 and 12 and staff numbers have also expanded to 42 full and part
time staffin2012. 5t r ong House system i s aoowmdtioncl|l e f o
and givesstudents, teachers and support staffant of contact with each otherh@& various
Houseevents such as swimming, athletics and cross coupttoyide a healthy source of
competition ananjoyment for students and staff alike with photographs, trophies and

banners being proudly displayed around the school.

Academicallystudents undertake a thrgear VCE progranunderpinned by the
study of Science and Mathemati@ghile there is a focus on Science and Mathematics
subjectsarangeof studies in other subjedi®m the Humanities, PhysicBlducation, Arts
and LOTE fields are also offered; howevekeg objective for the school is to become

nationally and internationally recognised as areeot excellence in science education

Irrespective of subject area or learning location, staff and students are encouraged to
engage in academically rigorous teaching and
contemporary digitalechnology resources. Incorporating the introduction of digital
tedhnologiesmade available through funding resulting frtime Australian Federal
Go v e r n BDE8DigitalEducation Revolutiomto the design of the school, rather than
by retrofitting existing infrastructure and curricula as many schools have beendeaquie

staff and students at Drake Secondary College have a range of technologyayzilaise
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to them In 2010 and 2011, all students attending Drake Secondary College were provided

with a laptop to access digital information and resouases restilof the National Secondary

Schools Computer Fund Round 6 which was administered by the Victorian State

Government. This device was provided at no tmglarents with software that wpse-

installed and prpaid by the Victorian Education Departme$iluidents commencing in Year

10 at the beginning of 2012 were introduced
resulted in all Year 10 students having a parent purchased iPad in addition to their own laptop

provided by the school

Regardlessf what sibject area they teach, all staff are provided with a laptop and,
for the first time in 2012, an iPad. With high speed wireless internet provision, access to
specific digital resources through an emergisdidpeary, a vast array of additional digital
infragructureincludingelectronic whiteboards and data projectors in all teaching spaces,
plasma screens displaying daily informationearch of the three levetsroughout the
school, electronic attendance systems ablérad ofdigital portals includingComgass,

Google Apps, RealsmadndiTunes Ucoupled withongoing technical support services
provided by a team of three dedicated technicians, teaching staff are immersed in a

technology rich environment.

The daily practices of the 42 staff members withis tvhole school CoP have a
common foundation in their pastoral and technological enterprise. While practices resulting
from these foundations are still open to individual interpretation and negotiation, all staff are
able to begin their negotiation frontkearly articulated perspective publically espoused by
the Drake Secondary Collegebds | eadership tea
are also reinforced during staff professional development sessions and general staff meetings.
Teachers workingt this school therefore have a foundation from which enterprise can be

mutually negotiated utilising a repertoire that is similar to many other educational institutions
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yet has a distinct flavolstemmingirom the particular environment that has beercdieed

above.

5.3 Introducing and locating the participants.

As di scussed i n (19B)&qgp tframewotk highigbtatigaeanydose
individual is, simultaneously, a member of multiple CoP. As a result of this
mul ti member ship, CoP fcanheomembessacddheisi der ed i
artifactsae not t h(&eénges 1988, p 108Jbe remainder of this chapter
introduces the teachers who were involved in the data collection phase of this research. Their
intricate relations, practices, identities and influences on TPACK development are difficult to

unknot; they are not neatly boundewdraced.

Ten teachers from Drake Secondary College participated in the data collection phase
of this research. Four of these teachiedshn, Anna, Felicity and Nidkvolunteered to
become core participants in this investigatidforking with each ofttese participants at
different times over the course of a school ygarerategbarticular understandings of each
of these individuals through observation and
initial interview, they were asked to nominae many people from within the school who
they felt influenced their professional knowledge development (key professional learning
colleagues) who were also interviewed. This resulted in an additional six participtoits
providing their understandisgand insights into their role influencing the knowledge
development of one of tHeur core participantsTable 9providesdemographic details about

each of the 10 participants.
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Table10. Participant Demographic Data

Alias Gender Years Curriculum Positions of Involvement in the
Teaching focus responsibility case
John Male 7 Mathematics, Deputy Head of Core participant /
Physics Mathematics key professional
learning colleague
Simon  Male 30 Mathematics  Principal Key professional
learning colleague
Joanne Female 14 Mathematics  Head of Key professional
Mathematics, PD learning colleague
co-ordinator
David Male 10 French, Headof Key professional
t ood Languages, PD learning colleague
co-ordinator
Margaret Female 23 Geography, Head of House  Key professional
Italian, English learning colleague
Anna Female 12 Mathematics  Daily Organiser  Core participant
Jake Male 4 Mathematics, Key professional
Physics learning colleague
Nick Male 3 Biology Deputy Head of  Core participant /

Science

key professional

learning colleague
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Felicity Female 16 Chemistry Head of House  Core participant /
key professional
learning colleague

Alicia Female 24 Chemistry Deputy Principal Key professional

(Student Welfare) learning colleague

As highlighted in the note associated withble 9 the presentation of data in this
format highlights an interesting challenge as John, Nick and Felicity independently
volunteered to participate in this investigation as core participants; however, tfeegisce
nominated as a key professional learning colleague. As such this presents a lived example of
casedhatare interrelated entities, only ever partially understood and always with reference to
the range of intricate relations between the phenomenon and its biography and Miisry
1959) In order to achievavisual representation of the relationshipsaman members of the
various communitiea mapping exercise was conducted based in the estabdistiedhetric

traditionestablished biloreno(1934)

Sociometthas been defined as fAthe measur ement
g r o u\Wasserman &aust, 1994, p. 11MHrastinski(2009)indicates that this method of
interpreting interpersonal relations is a precursor to social network analysis that provides a set
of techniques for understanding patterns of relations between and among peopleamgioups
organisationgGarton, Haythornthwaite, & Wellman, 199®#dditionally, Hrastinsk{2009)
claims that the use of a sociogram, or Vi sua
for those who view | earni nlgy asnodc ipaalr tpihcei npoantei no
96). As such, the use of a sociogram in a study such as this examining the influence of social
participation and negotiation on knowledge development is particularly appropriate. Figure 8

is a directed sociogram in which the radaships between participants are represented by
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directional arrows. The four core participants are represented by red circles with their key

professional learning colleagues represented by blue circles.

Margaret

@

Figure 8. Participant Sociogram

The four core participants in this study represent four different cases through which
the role of CoP dimensions in TPACK development is examined at an individual level. While
recognising the individual cases in this investigatioa,@oP lens through which the TPACK
development of these four teachers is examined requires this examination to also consider the

broader social and situated elements that influence professional knowledge development.

When considering the CoP dimensionglosm TPACK development in these four
cases, one needs to clearly articulate within which community these dimensions are being
attributed. As has been mentioned in Chapter 2, teachers are part of a global CoP through

which they share understandings of gahpractices and notions of competence. One is able
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to imagine how dimensions of engagement and alignment might have common origins in
broader, societal understandings of teachers
documents suchasthe USEEO6s f our pillars of educati on;

typically engage at the global level but rather at the local (8Vehger, 1998)

The local level in this study is represented through analysis at the level of a whole
school CoP. However, withimé whole school CoP there are also smallercgubmunities.

Printy (2008)highlights that:

subject paradigms related to knowledge and instruction influence patterns of

community of practice participation. In the case of distinctively

institutionalizedsubjects such as mathematics, communities are likely to be

strong at the department level. When teaching doctrines are less specific, as is

likely the case with science teachers, the most salient communities exist at the
subdepartmental level and includdya small group of close colleagues

(Bidwell et al., 1997; Bidwell & Yasumoto
communities emerge where teachers feel included in work they deem important

to do. (p. 191)

It is within these smaller CoP, aligned to subjecagams that the four cases that are
presented in Chapters @ are situated. A representation of the location of the four cases in
this investigation and their relationship to subject, school and global CoP is presented in
Figure 9. While it is relativelgimple to be able to identify the four cases at this early stage of
description and analysis, it will become clear in Chapté&r8 éhat these four cases are
superimposed and knotted togetf@eertz, 1973yvith social practices, routines, artifacts

andidentities.
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Figure 9. Locating cases within CoP.

As the social practicesoutines, artifacts and identities within the local Mathematics
Teachersé CoP and Science Teachersd CoP repr
and Felicity continue to develop their TPACK, understanding these workplaces contexts is

important.

While it would be possible to also examine the influence ebbdsthool CoP that
each of the participants belonged to, the scope of this investigatismaballow for such a

complex study. As such, the focus for this study will be on the participasthool CoP.

5.4 Introducing the Mathematics Department

The Mathematics Department at Drake Secondary College comprises nine teachers
who deliver a divems curriculum to students. The specific Mathematics curriculum however
begins in Year 10 (the intake year at Drake Secondary College) with a Core Mathematics
unit. This unit is intended to prepare students to undertake any of the Victorian Certificate of

Education (VCE) Mathematics units on offer.
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In addition to the Core Mathematics unit, Year 10 students have the opportunity to
participate in a Mathematics elective subfeam Logic to Magicin this unit, studentare
introduced to Mathematic#&bpics ouside the usual school curricullsuch asnfinity and its
fundamental role in modern mathematics (calculus, infinity as a number, fractals), visualising
higher dimensions, the golden ratio and the Fibonacci numbers in natlineei3sional
manifolds as tk possible shapes of thaiverse, the nature of numbers (primes, codes and
cryptography), mathematical paradoxes and modelling the real world (weather, traffic,

finance, DNA mapping).

As part of their VCE studies, students at Drake Secondary Collegéheave
opportunity to studyseneral Mathematics Specialldhits 1 and2, Mathematical Methods
CAS Units 1, 2, 3and4, Specialist Mathematics Units 3 and 4 ahdversity Enhancement
MathematicsAs well as demonstrating their knowledge and skills in exainimg students
from Drake Secondary College alsave the opportunity to compete in a variety of local,
State and National Mathematics competitions. These include Maths Games Days, the
Australian Mathematics Trust (AMT) Challenge, the AMT Mathematics Gtitign, the
ICAS Mathematics Competition, the Melbourne University Mathematics Competition and

the Australian Mathematics Olympiad.

This broad Mathematics curriculum presents the students at Drake Secondary College
with academic opportunities that extehdse offered by many other state secondary schools
and allow them to develop a deeper understanding of mathematical concepts and their
relationship with real life problems. These opportunities also present content, pedagogical
and social challenges angportunities for the nine teachers in this unique Mathematics
department as a range of the subjects on offer are not offered in other secondary schools.
Equally, the team teaching approach in the open physical environment found at Drake

Secondary Collegesinot common to many other secondary teaching environments. As such,

153



individuals entering this department are challenged by beliefs and practices that are not
routine in most schools and therefore provides a different workplace environment in which

changesn knowledge and practice are often required.

5.5 Introducing the Science Department.

The Science Department in Victoriabs firs
who are interested in delivering a Science program of the highest order. At32ededary
College, Science begins in Year 10 (the intake year at Drake Secondary College) with a core
compulsory unit, Fundamentals of Science which explores the disciplines of Biology,
Chemistry, Physics and Geoscience designed to expose studentstméeyts within each
discipline in order to develop the key skills necessary to study science. Additionally, students
in Year 10 are also required to participate in a second core Science unit titted Methods of
Scientific Enquiry. The focus of the unitas legitimate research methods, designing and
conducting experiments, forming hypotheses, understanding ethical research, data collection
and understanding how scientists work. While all students in Year 10 are required to
complete the two core science tshiall students are also offered a vast array of elective
science units including:iBinformatics from Cells to Systems, Marine Biology, Nanoscience

and Nanotechnology, Our Dynamic Earth, Pharmaceutical Science and Quarks to Quasars.

It is from thesecore and elective units that students develop a rigorous academic
approach to their Science studies which allows them to tackle the rigours of VCE Science

studies in Biology, Chemistry and Physics.

5.6 Conclusion
This chapter focused attention on bothche nt ext i n whi ch fApresen
which acknowledges networks and groups which are informal and not the same as formal

st r u c(Banton& Justing, 2005, p. 3)nformal networks such as those typified in the
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CoP framework present complex, im@ven representations of groups influenced by
socially negotiated, communal practices in contrast to the linear progressions and
descriptions proffered by adoption and diffusion models highlighted in Chapter 2. This
interlocking of various groups preseatshallenge, not only in terms of presenting a clear
narrative through which data can be interrogated but also in terms of a clear articulation

delineating the interplay between and within notions of context and case.

This chapter has introduced the pap@mnts in this research and described their
workplace setting. Moreover, this chapter has provided background information on the school
CoP as well as the local disciplibased CoP that represent the context in which the
participants work. The followinghtee chapters present the four cases and illustrate ways in

which participation within a CoP can influencesnrer vi ce t eachersdo TPACK
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Chapter6Annads case: using CoP to explore con

6.1 Introduction

This chapteistne f i rst of three analysis chapters

considering the influence of other members o
TPACK development and enactment, this case p
relationshipwi h J ak e. First, changes in Annabés TPAC

an examination of the context in which Anna patrticipates in her CoP. This exploration of

context uses the CoP notions of identity and practice to explain how context can influence
TPACK enactment. Second, this chapter explor
different perspectives and, in doing so, reveals that TPACK development is an ongoing

process rather than an aspirational end point. Firallyna 6 s t eam t pwithhi ng r
Jake brings into question the conventional CoP notions of newcomer atimhetchs Jake, a
comparative newcomer, influences Annads TPAC

TPACK enactment shaped by Anna, a relativetotter.

6. 2 Ann a dtke influeéreendfpast participation, present competencies and

future aspirations

Annads past participation in a vtmeri ety of
She is an experienced teacher and administrator having taught for three yearsrm East
Europe and for nine years in Australia, the last two at Drake Secondary College. In addition
to her teaching roles, Anna has held Daily Organiser, Timetabler and Director of Reporting
positions in a variety of other schoole critique of the CoP fraework in Chapter 3
revealedVe n g €1098)sonceptualization of identity. Weng@r998)contends that identity
cannot be considered as st §tlb4 Debelopinghim st ead a
argument for this perspectivd/enger(1998)assertshat our identities are constantly

changing, moving in trajectories that Aincor
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negoti at i ng 135hAs sych, Wengéh908)a r(gpu.e s t hat @At he wor
al ways g ol54) as wedeniify ourpelves as much by where we have come from

and where we believe we are going as by our current competence as members dftee CoP.

foll owing section will discuss &abhrakados i dent.

Secondary College.

One of he current roles requires her to start her work early each day as her first task
after arriving at Drake Secondary College is to put in place a number of arrangements for the
day ahead. Known in schools as a Daily Organiser, Anna is the individual thatieaitieers
contact if they are going to be away from school for any reason. Daily Organisers are often
responding to last minute telephone calls or emails from teachers who have become unwell,
have to care for a sick family member or whose car has braken dn the freeway on the
way to wor k. Finding | ast minute replacement
requires the ability to not only work effectively with technology to disseminate required
information in a timely manner but also involvesefal balancing and monitoring to ensure

that the extra workload covering classes is shared equitably by all teachers in the school.

Understanding the subtle implications of these types of decisions requires knowledge
of the ways in which teachers worktiin schools, irrespective of subject community
differences. For example, an effective Daily Organiser who may not be a member of the
Science Teachers CoP understands the problems associated with allocating extras (additional
teaching to cover classes lbjt absent teachers) to teachers of senior Science classes in late
May as they prepare students for important, externally assessgeanidxaminations.
John, the Deputy Head of Mathematics, confir
baseandcompeence i n her administrative role stat.
and understands the different pressures we a

job donedo (John, I nterview 30/10/2012) .
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Not withstandi ng An noaihthis aspeat pfédr wonkishepar t i ci p
indicated that the knowledge and practices associated with her administrative role were often
Atoo boring for me and time paswsge very sl ow
demonstrating competenti@ough practiceseleloped through her previous experiences
workingin a number of administratiy@ositions within schoolsAnna was not seekirg
strengthen this aspect of her identity by pursuing a trajectorythdtl see her completing

more of the organisational tassise finds onerous.

In contrast, Anna privileges her identity as a Mathematics teacher where she feels
most wuseful over her admini st r(Anna mterviewol e whe
23/2/12). Annastatedon three occasions throughout the datiéection phase of this
research that she was not seeking to take on any additional administrative responaiilities
explained hat she felt she Ais most wuseful when |
6/ 9/ 1 2)affinitAwith @daéssoom preticesand knowledgevasconfirmed by Jakevho
felt that HAshe just coul dndt ohnatcakc ta nwiotfhf iscteu
Ashebdbs gowmoumgaodoldcladasésroom] knowledged and dl
her because sheissueh gr e at( Jtackaec,helrnot er vi ew 22/ 11/ 2012)
weight in this case as he is not only a memb
particularly, he i s shanngtte deachingefdive classeawithhieng par
Anna also nominatediake as a key professional learning colleague for this prélfecs
therefore in a unique position to observe and comment on her capacities as a classroom

teacher

While Anna participates as a member of the CoP at Drake Secondiyedna
di fferent role, her comments along with Jake
participation and identification as classroom teacher rather than as an administrator. It is in

t his rol e tmbshusefdAnma Intérnaey 16/9/12dind this perspective is shared
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by others, for example Jaked@ake Intarviem t hat Ash
22/11/2012) Despite Annads preference to particip
her identity through which sheisperceneeéd a competent administrat
belief that as a Daily Organiser Anna fAdknows

30/10/2012).

These two different trajectories therefor
Secondary College. From@o P per spective At here is a profoc
and pr(@enger, £998) p. 14@nd this connection between identity and practice can
hel p explain why individuals such as Anna Ao
const uct different aspects of o (Wesgerll998 9., and g
159) The di ff e practicessand idemity Wwheparticipaging as an administrator
or as a classroom teacher al so ag aivewer @i ffe
practice is in some sense a form of knowl edg
(Wenger, 1998, p. 141Wengen(1998)therefore makes a connection between identity,
practice and knowledge enactment (behaviour) that helps expif@redces in behaviour
exhibited in different contexts. The notion of context is also part of the TPACK framework
reviewed in section 2.5.6 and has been used by researchers such(2808§t0 explain
why ATPACK (and PCK) | ook skbBgheteltyidi ehehent
Unlike the theoretical connections made by Wer{$888)that show a connection between
identity, practice and knowledge enactment from a sogltural perspective, context in
TPACK research is more simply descrileda location for the exhibition of knowledge. For
example Cox (2008) e ¢ h oi 1(2608)Kneldrstagding of context, indicated that context

in the TPACK framework can be thought of as

the school environment, the physical features of the classroomwdhability

of technology, the demographic characteristics of students and teachers
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including prior experience with technology, the particular topic being taught,
the preferred instructional methods of the teacher(l¢&dly, 2008 as cited in

Cox, 2008 p. 47)

Additionally, Mishra and Koehler (2006) discuss context as bounded by constraints
such as fAsubject matter, grade | evel, studen
softwar e pr o.espitmpadticigatng in the@e3ditfgrent contexts in different
ways, it is debatable whethearnna 6 s knowl edge changes from on
anot her . For example, it is wunlikely that An
content change when shoves from her Year 10 Core Mathematics class to her Year 12

Mathematics Methods class in the next period.

In contrast to viewpoints that only consider context as the location for the exhibition
of knowledge, examining context from a CoP perspective gesvan additional perspective
and language through which context can be understood as acatiai@al influence on
teachersdo TPACK enactment. For example, the
in which mutual engagement and joint enterprisaiiln c e Annads team teact
with Jake and her desire to enhance her TK. Moreover, trajectory and imagination will also
be shown as drivers for Annads TK devel opmen

competent identity as a classroteacher.

Additional examples of a sociultural understanding of context will be presented in

Chapter 7. This chapter wil/l examine the inf
professional rel ati onshi p challendesti®inotieneof | n par
joint, shared and mutual as descriptors of p

future trajectory is shown to challenge the dynamic relationships between his TK, PK and CK

and their enactment. Chapter 8 analysesbethk ci ty and Nickobés cases
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enterprises can | imit an individual 6s percei

practice while also revealing Nickdés | iminal

This section has presented the theoretical conneotitreen identity, practice and
knowledge enactment (behaviotlry om a CoP perspective through
past participation, her present competencies and her future aspir@tiercnnection
between identity and practice has added to previGUsCK descriptions that characterised
context as the location for the exhibition of knowledge by providing an additional perspective
and language through which context can be understood in terms etatiaial influences.
The particular CoP processeashi ng Annadés TPACK enactment wi
detailin sectiors 6.3 and.4t hr ough examinations of Annads ¢
practices and identity. These examinations of practice and identity will provide answers to
El k| @@))dalsfor examples ofiowlearning comes about through participation raised

in Section 3.7.2

6.3 Exploring Annad6s current TPACK from t

I n addition to Annads perspective, use of
in-serviceteacres 6 TPACK enactment can be explored n
as a socially mediated phenomenon. As highlighted in Chapter 3, W@8§8)ar gues Mfdwe
define who we are by the ways we experience our selves through participation as well as by
the ways we and others reify our selveso (p.
identity, practice and TPACK will be compare
expressed by her two key professional learning colleagues, Jake anth Jaddition b the
insights into Annadés current TPACK and futur
mul tiple perspectives of an individual 6s TPA

their TPACK strengths and weaknesses that are enacted in differgexts.
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6.3.1Anna0s perspective

To elucidate Annads bletncledday fimabmewiew h e r
with Anna by describing the TPACK model to her in some detail, explaining the different
knowledge components and their overlaps as defin€bley2008)and detailed in Chapter

2, as well as showing her a printed copy of the TPACK diagram shown in Figure 3.

Initially, the TPACK diagram was taken into the interview as a reference point for the
researcher, however, as the interview with Anna ldg@esl the TPACK diagram was shown
to her as she was becoming confused by the various combinations of knowledge that were
being discussed. The TPACK diagram was used in the interview with Anna as a stimulus to
elicit responses about the ways in which shalmiaed different forms of knowledge and the

ways in which she developed these forms of knowledge.

own

Utilising visual materials haseenius ef ul 'y empl oyed as repre

researchdomainantbljact as sti mul us (Cally, 8lacknell, & i n i
Clarkson, 2006, p. 348nd has been effectively used by a range of resear¢beexample,
see: Bagnoli, 2009; Rose, 2012; Vafgkins & O@rien, 2009) Despite the reported
effectiveness of this approach, it should be noted that certain limitations exist with this

process.

For this research, there are limitations on the strength of conclusions that can be
drawn from such a process that presents knayel@ad binary forms on a diagram. Thezy
boundariegAngeli & Valanides, 2009; Archambault & Crippen, 2009; S. Cox & Graham,
2009; Jimoyiannis, 201@hat characterise the TPACK framework and which were reported
in Section 2.5.5 mean that any conclusitiat rely on identification of exact locations on the
TPACK diagram may be problematic as they may not take into account the dynamic

relationship between TK, PK and CK.
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With this understanding of the TPACK framework, | asked Anna to identify where
she fet her knowledge would be best located. After looking at the TPACK framework
depicted on an A4 page in front of her for approximately 30 seconds, Anna rféfrhatbt
in the middle because | am still missing some of the technological knowledge. So ltbat wil

my aim to be hee(Anna, Interview6/9/12)pointing to the TPACK nexus.

Whil e acknowledging the i mportance of Ann
indicate where she thought her current knowledge would best be represented on the TPACK

diagram in front of her. Anna replied:

| think | am actually using teclotogy for pedagogical knowledgeut | need
more [ pausi ng an ddomt bavenptoblemgvithttios ofleP K]  é
[marking PCK on the TPACK diagranBut | think that for now, I'm ladkg
the technologicaknowledge in this area [pointing to TPKjecause | would
like to start developing sommorethingsin this[marking TPK]area (Anna,

Interview 6/9/12)

Anna concluded her reply marking a point at the upper end of the PCK sectien of t
TPACK diagram as shown in Figure 10 indicating her belief about the best location for her

current TPACK.
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Figure10. A nraparted current and aspirational TPACK positions.

Annads comments are valuable for this inv
understanding Annads desire to be identified
t han as an ad mibhshes earlier tn the chaptemaadther espaigecdesire to
achieve TPACK, ndthat i JAnmaynteeviews/9M2) reibf@ceh er e [ T
the inherent tenet wierpnning the TPACK framework thatynamic transactional
relationships betweetechnologcal, pedgogical and content knowledge aegjuired for

effective teaching with technology.

Second, Annadbdés espoused desire to have a
participate and be identified as a (I998assr oon

theoretical connection between knowledge, practice and identity discussed in section 6.2.

2 Each of the participants in this case were provided with an individual A4 copy of the TPACK
diagram. Each of the participants marked a place on the TPACK diagram to repiesenthey believed
Annads TPACK was positioned.
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However , Annads comments al so reveal a di ffe

future, desired knowledge that might support an imagined trajectory anityident

Annads identificati on stilfmissmgsomeobtheer TK, t h
technological knowledge a n d h e startdleveldpingesontaorethings in this
[marking the TPKlarea ( Ann a, I nterview 6/9/12) illustr
considering TPACK as knowledge that she had already formed and complete but that Anna
al so considered TPACK as knowledge in develo
to indicate where Anna thought her current knowledge would best be represented on the
TPACK diagram stil!/ included referenlces to d

would like to start developilige mphasi s added] 6 (Anna, Il nter vi

As discussed in Chapter 3, Wen@kE998)regards trajectory as an important part of
identty devel opment that is not fAa fixed course
be foreseen or charted but a continuous mot.i
of this continuous motion. AnnadcCntidentgyvi ous p
as both an administrator and classroom teacher. Her current participation and identification as
an administrator sits in contrast to her preferred form of participation and identification as a

classroom teacher. fFcipated dentityndevel@ment as a corspeténh n a 6 s

classroom teacher that appears to influence

Di scussing Annad6s TPACK not only showed h
also revealed her imagined future trajectory anddesire to participate and be identified as a
classroom teacher. Annabés comments indicate
though she needs to develop her TK to achiev

her TK provides a lived example thfe way the CoP framework, in particular an imagined
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future trajectory, may influenceansher vi ce teacher s TPACK enact

provide an example of how learning comes about through participation.

6.3.2 Jakeds perspective

As highlightedpreviously, use of the CoP framework as a lens through which in
service teachersé TPACK enactment can be exp
a socially mediated phenomenon. As highlighted in Chapter 3, WElgf#8)ar gues fAwe
define who weare by the ways we experience our selves through participation as well as by
the ways we and others reify our selveso (p.
her perceptions of her participation, identity and TPACK with those expressed by her two
key professional learning colleagues, Jake and John, thereby gaining a range of perspectives

about Annabds TPACK.

In a similar manner to the way the TPACK framework was explained and shown to
Anna, both Jake and John werceo nasrkaesd ttoo dA nsncau
reported TPACK position in which she identifies her TK as being comparatively weak in
comparison to her PCK, both Annads key profe

perspective.

When looking at the TPACK diagram on the piéce of paper in front of him, Jake,
Annads team teaching parall-rouaderishreallygdod ve cl| asse
description for herShe's got good pedagogical knowledgeally good knowledge ofontent
and resources, really good ICT uSe she's just that real atbundeb (Jake, Interview
22/11/2012) When asked to indicate where he would position Anna on the TPACK diagram
J a k e ¢ o nthieknntthe chiddie. Her technological skill set is different from mine, but
it's still very strongl feel shefitgenui nel y i n (Jdke Intervielwd | e of t hi

22/11/2012)marking the TPACK nexus shown &igurell.
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Figurell. Annaés reported TPACK position.

Jakeds indication that Anna has dAreally g
Annads TK is higher than s h eechndobicaleskilsass whi | e
different from miné (Jake, Interview 22/11/2019)r ovi des a di stincti on |
perception of hisJakre O0BK banh d erdahattduaded PKna i s
(Jake, Interview 22/11/2012)nd has fr e al(Jake, Ijeovievd2/11/ZDI2sits s € O
in contrast to Annab6s belief that her TK, in
her TPACK. In contrast to a singular conceptualisation of TPACK as an epistemology of

possessiofCook & Brown, 1999) knowl edge éedewvediopiedudli nsurchan

% Each of the participants in this case were provided with an individual A4 copy of the TPACK
diagram. Each of the participants marked a place on the TPACK diagram to represent where they believed
An n a b €K WaP pwsitioned.
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(Simon, 1991, p. 125as an individually acquired, aspirational pdiahillips, 2013)or as a
static form of knowledge that, once obtained is not(cfs€ook & Brown, 1999)the
contrast between Annanaltd ITRPREKs i peicaptison h

TPACK requires ongoing work and devel opment,

Whil e Jake | ocated Annaébés classroom pract
had strong PK, he technslagichskdl seabigdifierenefcom mineat her i
(Jake, Interview 22/11/2012)Vhen asked to provide examples of these differences, Jake
hi ghlight ed Aodlactod of PeverPomts gromvwhichishiglalwaysable to
find one which rally summarises key infoma t (Jake) laterview 22/11/2012)n contrast
Jake indicatedi like dynamicsort of geometry software where kicesn move things and you
can see the effect and hope that the students get more mianirthatthan from a static
imaged (Jake, Intenew 22/11/2012)When asked where he developed his pedagogical
preference for dynamic software, Jake indica
science teachers in the state so | have always seen and been interested in the ways in which
teache s use different forms of new technol ogy
father was always looking for ways for his students to make sense of [content] for themselves
by usi ng @@ake Internoew @2§1%/2012) Jake ds di pdfeteackes t ec hnol
therefore differ from Annads as he prefers s
which they can construct meaning at their ow

use of PowerPoint.

Anna confir med J askef®sverBomipregehtatianb explainindh e r
A Here is not enough space to fit everything that you want to be on one board so they
[students]can actually make j@onceptuallconnection. Witta PowerPoint presentatiomcan
go backwardsothey can see theonnectiow (Anna, Interview 6/9/12)Anna further

explained that the ability to be able to go backwards and forwards and show the development
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of equations and graphs was i mportant and re
possibleinmypastcsh ool s because | coul dndét fAnmad a b oz
Interview 6/9/12). While Anna indicated that she had the technological hardware that enabled

her to overcome the physical limitation imposed by smaller chalk or white boardssshe al

indicated that when using PowerPoint it was important to use technology in class as
Anowadays students are born with technology,
enjoy using technology because it is faster for me to bring the ideastothe stsdé , fil c an
create more accurate graphs for students to
based] things like Jake and John to improve the way we visualise [content] problems for

st u d éAnng,dnterview 6/9/12).

Anna and J auseobPowedPoifnt prevides nng example of the different
ways in which they used digital technologies as part of their classroom praltiee w
teaching thesame content to the same students at the sameDespite their mutual
engagement in planning and delivering their shared classes, the differences evident in the
way Anna and Jake enacted their TPACK, in particular their TPK, draws into question the
effectiveness of previous descriptions of contextaas qf the TPACK frameworkfor
eample, see: S. Cox, 2008; Kelly, 2008; Koehler & Mishra, 20G8)only consider context
as thdocation for the exhibition of knowledge the physical factors that constrain or enable
teachersoé pr acet idciefsf.erlem cceosntirnasAtnnat hand Jake:
enactment may be better explained by also incorporating considerations of identity and
practice that consider ways in which their past participation (for example, making
connections between TK aldK t hr ough Jakebs famili al part.
practices and future identities. Understanding context as both a location for the exhibition of

knowledge as well as a series of socially mediated processes that shape enactment addresses
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H a g £(2005) criticism of workplace learning theories that rely on single factor or

universally applicable explanations detailed in Chapter 3.

6.3.3 Johnds perspective

John, Annaébés other key professional | ear n
Mathematics,a mment ed on di fferent strengths in Ann
fiher content knowledge is vemery good. And her technological knowledge is quite good
now toa (John, Interview, 30/10/2012However, when asked to indicate on the TPACK
diagpan wher e he believed Anna wheispudhindgptewardlse st r e
thecentre.tté6s di fficult with pedagauhtwthherik@amowl edg
classroom €& but vy e(dohn, Intervew, 3A10/200Hhde markird) thé e o

bottom right hand corner of the TPACK nexus as shown in Figure 11.

Whil e a member of the Mathematics Teacher
with Anna is different to her team teaching
pergective developed through a mutual engagement in classroom practice as a member of a
teaching team, John relies upon an understan
emails, conversation, lesson plans and observation in professional development 8etsstons
[ know] what Kkinds of @adhn, interview,]36/8/2EL ke ways me s u p
in which John understands Annadés TPACK and t
removed from obser vathieocnasu soef aughHthadbbserinaotm tpr act
c | as s(@obrg Imerview, 30/10/2012) Johndés understanding is d
di fferent forms of interaction compared to t
abstraction from the classroom environment appears to limit his ability tospak#ic or
accurate judgements about certain forms of Kk
di fficulty judging Annadés PK becalikne he fAhas

Interview, 30/10/20123 uggest s t hat John faelgdommeat®n t hough
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Annads PK without observing her enacting her
TPACK studies that rely on abstracted understandings of know{eatgexample, see: Barab

& Duffy, 2000; Barton & Tusting, 2005; Drath & Palus, #9®\. Fuller, Hodkinson,

Hodkinson, & Unwin, 2005; Gray, 2004; Handley et al., 2006; Hildreth, Kimble, & Wright,

1998) such as Johndés understanding of Annaods |
knowledge may be less informed than those understandi@vgtoped through observation of

the enactment of that knowledge such as Jake

Whil e providing an additional perspective
reinforce the importance of changes over time whesideringins er vi ce t eacher s
TPACK. Johnés comments t hdool] dAmplhadasi §Kaddedlgao
Ai's hpushing owar ds t he ¢ e n t(Jolm, Inteevievp BOALQ/20EM)diaated e d ] O
that from Johnds per spedfcomwhee jtwal ata prdvisus okt h a s
in time and that she is now closer to achieving TPACK than she may have been in the past.
Johnés comments confirm that TPACK connects

and when consi dethbkeddesiratoimproveTi sfutuceaaspieations.

Figure 11 highlights a weakness with this representation of the TPACK framework;
namely that the TPACK nexus is small compared to the six areas representing the other
individual and overlapping forms of knéedge thereby making TPACK differentiation
difficult. This difficulty is compounded when considering the way in which the overlapping
circles representing technological, pedagogical and content knowledge are ovelliapiped
case, this is evident thelocation Anna chose as representative of her current TPACK. As
il lTustrated i n -réporgdTPACKpdsifion was m thé averlapdetween
pedagogi cal and content knowledge. While thi
belief abouter relative TPACK strengths and weaknesses, this representation of her TPACK

also indicates that she has no TK. While data presented in this chapter indicates that Anna
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believes her TK is weaker than her PCK, it is very clear that Anna doesdrae€K. The
challenge therefore, is to develop a representation of TPACK in which the individual forms
of knowledge are overlapped in a different way that allows for a ma@ecedepresentation

of an individual s knowl edge.

While the representation of TPACK wkm this research presents some challenges, it
is helpful to illustrate the relative positi
participants in this case. Figure 11 shows s
TPACK, however the postns marked by Anna, Jake and John are not disparate suggesting
that the TPACK model is useful as a method for broad identification. As such, general
conclusions can be drawn from the identifica
of the participart in this case and the descriptions which accompanied them. In particular,

one is able to surmise that:

1) Anna believes:
a) her PCK is stronger than her TK;
b) however, her TCK is stronger than her TPK;
c) that she aspires more TK to reach the TPACK nexus.
2) Jake bekves:
a) Annads TK, CK and PK are thoughtfully int
b) while Anna has strong TK, it is different to his own;
c) her knowledge is best located in the centre of the TPACK nexus.
3) John believes:
aythat Annadés TK and CK are high;
b) with some reservation Anna has relatively strong PK;
c) she is Apushingo towards and therefore ma

TPACK nexus.
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This summary serves to provide two reminders: First, TPACK may be judged from a
communal perspective aswellfas om an i ndividual 6s perspecti
engagement with John and Jake provides her key professional learning colleagues with an
understanding of Annaods practicedAmamadoser 1id
practices and identity draw der past participation and her future aspirations suggesting
TPACK is both knowledge used to support current practices but it is also knowledge in the
making. Annads case s howsondoiogiprodessratér thame v el o p n

acquired end point.

Annadés imagined future trajectory in whic
classroom teacher by developing and enacting
t heoretical proposition of a (re)comisedructio
(re)construction of her TPACK, her practices and her identity helps to explain her mutual
engagement and provides an additional example of how TPACK enactment is influenced in a

CoP.

6.4 Team teaching and TPACK: disrupting the newcomer / oldimer paradigm.

The previous sectiopr ovi ded t hr ee acc o thighlightedof Annado
Jakmibalaunder st anding of Annads PK resulting
relationship devel oped Therenmamderaodtsis chapterbuildse ac h i
on the details of Jake and Annads team teach
Annads relationship within a CtonBriddntitess upt s t h
described in the CoP framework. Furtherey this section will show how the introduction of
digital technologies into Jake and Annaods te
disrupting the expected apprenticgadster identities and practices instead of promoting a

relationship of reiprocity in which knowledge was shared and practices consensually
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negotiated. This section concludes that those looking through a CoP lens need to be cautious

when simplifying the roles of members into categories of old and new.

6.4.1 Anna and Jake: a taching team with a reciprocal neafpeer relationship.

As discussed in Chapter 5 and earlier in this chapter, all classes in the school (with the
exception of LOTE classes) are planned and taught by a team of two teachers. In contrast to
an individual teackr working in a classroom, regularly teaching in a team replaces the
Apedagogi oBhuliman,dd9B, p. ®ftea éxperienced by secondary school teachers
with a sense of t eac h(Shalganalg93,ip.cbhimohangaéteay pr op e
teeamt eaching approach in this school represent
(Wenger, 1998, p. 154n teachers in this CoP including Simon, Erancipal of Drake

Secondary College.

Despite working for 30 years in a variety of secondary schools, Smdaated that
the introduction of team teaching as a whole school approach was a new event for him
claimhng fis the first ti me i .Thismyverydifferent | 6ve ¢
formed ( Si mon, I nter vi ew 1é5&th&aruthin)of parcipantsmf t he
this research mentioned in their interviews was the change in lesson planning. For example
Nick stated fiplanning in teams is very ti me
(Nick, Interview 18/6/2012)Jake alsonentioned the frequency of his communications with

Anna regarding the planning of their shared classes:

we do team teach together a smthave a lot of conversatiomghen we're
planning what we're going to do with atlassesabout where we would like
to get to and how we are going to teach. You want to know who is doing what

and it is important to take the time to get it rigliake, Interview 22/11/2012)

When asked to expand on what he felt was i mp
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| suppose it's a eobination of things that we share when we are planhing
don't want to say resources because resources can just be shareae Iike
activities in the class or ways to structure our @asshink we both have a
very strong content knowledge so wféen talk about the content for our
classes butree of the main things is we talk about is the delivery of the
content. We discuss our pedagogy and specifically how to work(daée,

Interview 22/11/2012)

Jakeds discussion about his planning with
through notions of s(bale; Ietatview R24t/2012pdeshared our c | a
activities, resources and structantenterpriseBot h A
al so r ef (2800)descRmian efMmstdal engagement reported in Chapter 3 whereby
members of a CoP engage in a commonly negotiated activity. R@O&)also indicates
that through mutual negotiation, relationships form betweemipers of a communityAnna
also commented on the importance of regularly meeting with Jake to plan their shared lessons
indicating that s bashdaydar 1A% mimees to plan whathwe drea k e i
doing next and how we can approach .thée alvays try to have that conversation about
what wewill do next and how we will organise ooextlessoda ( Ann a, Il nterview
Anna not only confirms the frequency of her meetings with Jake but also reveals a sense of
mutual ity as sveaer anecdd ii rogywecagvnwtha,p pirhocawc h t hat o
wewill organiseour [emphasis added] e x t  |(Aare sintenview 6/9/1R This sense of
mutuality was also evident in the language Jake used to describe his planning with Anna, for
e X a mpmays to sruttureour clase s ave oftén talk about the content four [emphasis
added]classeé (Jake, Interview 22/11/2012)Vhen describing their regular meetings, Anna
and Jake are revealing their engagement in a socially negotiated d&ogigrs, 2000)n

which members form mutual relations of engagement (Wenger, ;1@0&hort mutual
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engagement. The mutuality of Annashapesdheid akeds
TPACK, f orwediscassydedangogyfand specifically how to work thélake,
Interview 22/11/2012put also contributes to negotiations of the enactment of their TPACK

orihow we ar e dJakennterviewo22/11£2@12)h o

Jakeds and Annads comments were confirmed
theirplanningm et i ngs typified by observations of m
and Jake] contributed to wiganging discussions about technological, pedagogical and
content aspects of their upcomBi201i2). Acnband ses o0 (
J a k eoiments and actions appeareftect a common belief that they are sharing a class
and confirm some of the positive findings from other research investigating teams of teachers
such assandholz22000)who found that the careful selection of teachiregrie can foster
greatemutuality through collaborativerofessional classroom practs@ndcollective
resources However, Jakeds comments reveal more t
| mportantly for this resear ddandAhrmlare gharingcao mme n
range of practices and past experiences. For
Anna talk about different activities and structures for their classes presumably requires them
to share past experiences of activities ardtires that have worked in past teaching
experiences or to share an imagined possibility. In sharing an aspect of their past or imagined
future, Jake and Anna are revealing aspects
in doing so create a @ent in which they share a repertoire or points of reference that
provide a common discourse upon which Anna and Jake can negotiate their responses to
knowl edge and practices within the Mat hemat:i
teaching relationshiprovides examples of the ways in which identity, in particular the

sharing of trajectories, can shape TPACK enactment.
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This pairing of teachers therefore changes the context in which Anna and Jake enact
their TPACK, particularly how they mutually engageéwone another and align their
practices to a joint enterprise through the development of a shared repertoire. As discussed in
section 6.Zhanges in the context in which teachers enact their practice can be understood as
sociacultural influences that nainly include aspects of practice such as mutual engagement,

joint enterprise and shared repertoire but also considerations of identity such as trajectory.

Researchers examining trajectory and identity through a CoP lens frequently explore
trajectory ashe transition from legitimately peripheral participant to centripetal participant or
from newcomer to oldimer (for example, see: Barab & Duffy, 2000; Barton & Tusting,
2005; Drath & Palus, 1994; A. Fuller et al., 2005; Gray, 2004; Handley et al., 2t
et al., 1998)In thiscase studyxea mi ni ng Annabés partnership wit
Annads extensive experience wor k4meg i n schoo
particularly in comparison tldclassiykimdass r el at i v
newcomer (see Table 10 for detailed participant demographic data). Jake commented on the
combination of oletimers and newcomers when considering the formation of teaching teams

in the school:

they[members of the school leadership] to match up teacheend lookfor

a range of experiend probably one considerationtisalways to try to get a
new staff member with an older one because then[thelder staff
memberjare more aware afhat is going orso they can support thefthe

younger staff memberh that way (Jake, Interview 22/11/2012)

When asked to consider the ways in which teams of teachers were created, Anna
provided a cont r as tthatihg ratefydurgrneadharscand teadhexs mi n g

like mein this shool is balanced. So | think there is a big chance that you will always have
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that combination of a young teacher and a bit more experienced teaclieA n n a , |l nterv
6/9/12) Annads comment reflects a beli efategihat t h
than Jake assumes there is a Achanceo, al bei
with an oldtimer; however, both Anna and Jake indicate that the pairing of teachers at Drake
Secondary College often involves a younger, less expeddaaeher being partnered with

an older, more experienced teacher and such pairings have positive benefits for the team.

The newcomer / okimer continuum is also reflected in literature examining team
teaching relationships. For examgRgth, Tobin, Caambo & Dallard(2004)and Jang
(2006)presented research findings based on longitudinal data that show the careful selection
of team teaching members camyide particularly rich learning experiences and professional
growth for novice teachersmplicit in each of these examinations of social relationships is
the notion that master climers have expertise and experience through which they induct an

apprentice newcomer.

However, a c¢l ose r e a(@®hwprkmdsents anakkernatived We n g
tot he fAteacher/ |l earner dyado (p.-tine6e) typicall
rel ationshi ps. (19Bavlet earnrda tWeweg effrpdosi nt s t o a ri
essential actors and, with it, otiftledng f or ms o
Ayoung masters with appr entrelawwsldtimerswitour neyf o
respect to newcomerso (p. 57)peaerds «c a(np.t he?)e.f
and We @9PBidedtsication of neatpeers provides an alnative to the binary
newcomer / oldimer categorisation that dominates CoP rese@doctexample, see: Barab &

Duffy, 2000; Barton & Tusting, 2005; A. Fuller et al., 2005; Gray, 2004; Handley et al.,
2006; Hildreth et al., 199&)nd appears to be parlarly apt for Anna in her relationship
with Jake as her experience and mastery is g

old-timers such as Simon (see Table 10 for demographic details of all participants).
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While providing an intermediate poiah the continuum linking newcomers to -old
timers, Lave and Wengét991)or Wenger(1998)do not provide any additional insights
intotheroleofneapeer s in the five cases that support
transition from legitimate perperal to centripetal participant. Moreover, Lave and Wenger
(1991)or Wenger(1998)do not discuss the differences in npaer relationships compared

to newcomer / oldimer relationships.

Annads team teaching rel ati oen/ltimer wi t h J a
binary often reported in CoP literature through the reciprocity evident in their planning
meetings and in their observed interactions. In contrast to the apprentice / master relationship
evident in many st udi e ssepravidesgnofporRinitate a f ocus
examine the role of negreers as members of a CoP. In particular the final section of this
chapter wil/l examine the reciprocahewayat ure o

in which TPACK, practice and identitiesan benegotiated in a CoP.

6.4.2Negotiating relationships with near-peers

Annads professional relationships with Ja
representation of membership of a CoP &stae acher / | earner dyado (La
p. 56). In contast to the unidirectional flow of information from diidher to newcomer, the
previous section has argued that Annads prof
professional learning colleagues, particularly with her team teaching partner Jake, may be
better thought of as nequeer relationships characterised by relationships of recipr@ata
presented earlier in this chapter revealed A
TPK. This secti on wi Jdpderradakoaghipsmelake andvJodn nads ne
shaped her TPK while also illustrating the w
Jakeds teaching practices as Al |l earn so muc

gr eat ake lotbrndew @2/11/2012).
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Threeperceppins of Annads TPACK were explored i
revealed a desire to improve her TPK and it was this desire that was a motivating factor
gui ding who she | iked to work with. Despite
effective chssroom teacher revealed earlier in this chapter, Anna chose to work with less
experienced and younger teachers in an attempt to improve her TPK. When Anna was asked
to explain why she nominated Jake and John as key professional learning colleagues she
red ied Al really Iike to work with Jake and
technology in class. I think they are the best people that can actually influence and improve

my knowledge and use of technol ogynona(éfsnn a, I

assessmeniwe 6 r e absol ute nerds. Wad&dsandwehhaveoughl y
very similar technological skill setso (Jake
Head of Mathematics recognised similar competencies in Jakeand Johnclagy A Jake 1 s
good as John in terms of innovative uses of

24/ 05/ 2012) while John indicated that there
interest areas when it c o3nfe/sl 0t/o2 Otle2c)h.n oll ackgey oa
use of digital technologies is recognised by multiple members of their CoP and contributes to

t heir i dentnietridesso.as Nt echno

Annads willingness to work with Jake and
example of workplackarning that contradicts tiet e acher / | earner dyado
1991, p56) that is a typical focal point of situated learning theories such as\@heén
further discussing her preparedness to work with Jake and John, Anna provided several
exampes of ways in which her key professional learning colleagues contributed to her
professional development. Initially, Anna stated that she liked to work with Jake and John
becausesh@enj oy [ ed] |l i stening to theirooggeas abo

€ moving from an old fashiondgépproach}o improve withlessons with newdechnology
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i s fa@thanxat,i dmnterview 6/9/12). Annads initial
was developing her TK through her interactions with Jake and Johimabinetr TK

development was shaped by listening to their ideas.

I n addition to developing her TK by Il iste
with technology, Anna provided an additional example of how John shaped her enactment of
her TK. In contraisto simply listening to ideas about ways in which TK could be enacted,

Anna recounted a time when she:

wanted something similar to what John was d¢with his spreadsheets$o |
went to ask him. He showed me how to create it and after that it's not a
problem so now | can dib next time. But itvas much easier to ask him tha
research how to do it on thiater]net. Sometimes it's not explained weéll

you Google [forasolutiodmnd you candét ask questions i f

(Anna, Interview 6/9/12)

Annads TK in this example was mediated thr
Anna indicates that her professional relationship with John helped her to enact her TK more
easily than if she had attempted to find a solution to her technological problem. herself
describing how John showed her how to create the solution she wanted, Anna illustrates an
example of the way in which a younger, less experienced teacher helped her shape her TK
enactmentFur t her more, these statemaowtedgei ndi cat e
development and enactment in a socially mediated, participatory setting in which she can
negotiate joint enterprise in contrast to her perception of learning from an Internet search that

is more closely aligned to an acquisitional model of knogdedievelopment.

Anna further explained that she would usually ask Jake or John rather than one of the

other members of the school CoP, such as Hamish;l#er@ng coordinator. Despite being
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a colleague with high TK, Anna would prefer to ask Jake orBboerc aus e fAJake and
know what | actually want because they are in exactly the same subject. So instead of starting
from 6why | need thisd with Hamish, it is mu
know what | needo and BkpldoastndhonédAddnanyl a
While Hamish is recognised as an individual with high TK, he is perceived as someone who

could not help Anna with her particular, nuanced use of technologies in a Mathematics

classroom nor her developmentofaomt ent i dentity within the I
CoP. Annads preference working with John and
of a shared repertoire when developing TPK and TCKilargdrates that a shared approach

to the development of practicidentity and knowledge is not easily understood by those

outside a CoP

Annads descriptions of her interactions w
the ways in which joint enterprise and share
herenat ment of this knowl edge. However, Annabos

work with Jake and John to develop her TK despite the fact that they are less experienced,
younger members of the CoP. Despite their co
i dent i t i enseradss ofi tagpcpheraor ed t o provide Anna wit |
with TK experts to enhance her own TK. Annab
contrast to the expected unidirectional flow of knowledge and skills from radste

apprentices described in the CoP framework.

Whil e Annads TK is developed and shaped t

with Jake and John her relationship with Jake, evidenced earlier in this chapter is reciprocal

and is characterisedbyteehar i ng of resources, activities
indicationthati| | earn so much from working with her
(Jake, I nterview 22/ 1gbddpedldg@gical knowtkdgend]tealy t hat A

182



good knowledge of o n t (@aket laterview 22/11/201®)ay be aspects of practice that he

is developing as part of their team teaching relationship.

This section has e x p-peerre@mtibnships withdakeande ci pr oc
John and has challengtte expected newcomer / didner relationship which is reported in
many studies using CoP as a theoretical |l ens
willingness to mutually engage with two members who are younger and less experienced
teachers as theidentities as TK experts provide her with the opportunity to develop her own
TK. As revealed earlier in this chapter, Ann
anticipated trajectory and (re)construction of her identity as a centripetally patitigip
classroom teacher. Annads case therefore pro
in a reciprocal negpeer relationship can align with identity development and TPACK

development in a CoP.

6.5 Conclusion.
Thischaptepr esent ed Aongbsacheeushon Annads t e
relationship with Jake. Discussion and analysis of this case has resulted in three main

conclusions:

(1) Processes of identity and practice constitute aspectsadntext in which an

individual enacts their TPACK.

Analysis of Annads case highlighted the i
between identity, practice and knowledge enactment (behaviour) from a CoP persjective.
Annads case, the connection between identity
revealed through her imagined future trajectory as a classroom teacher and her consequent
TK development through her nepeer relationships with Jakie. particular, he connection

between identity and practiexemplifiedi n A n n adidso pe\aosisesTACK
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descriptions that characterised context as the location for the exhibition of knowledge by

broadening out our understandingcohtextand through a set of socialtgediated practices

This finding has theoretical implications for the TPACK framewaskt changes the
way the interplay between technological, pedagogical and content knowledge unfolds: first,
context can be thought of as a series of processes grouped around practice and identity and
these help to explain how TPACK development and enarttoeeurs in a workplace.
Second, changes in TPACK can be considered as changes that occur in context, that is,
TPACK may not change within an individual but the context in which it is situated may
shape the way it is enacted among individuals. Third, drma case reveal s that
be thought of as an aspect of trajectory tha

CoP with his or her current competence and anticipated future competence.

The primacy of context, as seen in these three findbmgsidens what comprises
context to include practice and identity. It also unsettles assumptions of previous TPACK
investigations that have attempted to measure current TPACK levels and retrospective
changes in TPACK without considering the socially megiaontext in which TPACK is

enacted.

(2) Mutual engagement reveals TPACK as knowledge in the making

Annads case presents three different per ¢
perception of her own TPACK with the perceptions of Jake and Johrdpcban
under st andIiTRPAECK foo a cFommuaa @erspective as well as from an individual
perspectiveThese different perspectives were valuable for three reasons: first, the value of
mutual engagement in identifying TPACK was revealed asitAmasd s mut u al engag
with John and Jakehich provided her key professional learning colleagues with an

understanding of Annads practices and her id
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Second,Anads pr act i cwos heapasli paitidpationt and hgr futline e
aspirations sugestingthat TPACK isa fluid concept. It idoth knowledgeurrently
possessed angsed to support current practices but it is glsspectiveknowledge in the
maki ng. Ann a0 ghe coastitetionsofiPA@Ksandhtsmevelopment is an

ongoingprocess rather than as acquiredstaticend point.

Third, Annadés imagined future trajectory
competent classroom teacher by developing and enattomgger technological knowledge
echoes Hager 0daprgqpasiidn bf a (ré)cbhnstauctientmetaphdrich presents
an additional perspective to the often used acquisition and participation metaphors in
workplaceandl i scussed in Chapter 3. Annaébs desired
practices and her étity help to explaimspects oherparticipation in a CoP throughutual
engagemenfor example, the reasons for which Anna chose to mutually engage with John
and Jake in a CoP despite their relative inexperience as secondary school teachers was to
enhance her technological knowledge in pursuit of her desired future trajectory as a

centripetally participating classroom teacher.

(3) Membership categories of newcomers and olidmers in a CoP require

extension.

Annads case al stonerdreacorheepargdigt that doeninaids GoP
research and indicates the importance of a-pear in shaping TPACK development and
enactment Annads reciprocal relationshithe with Ja
otherto better enact their TPACK chahges the unidirectional flow of knowledge and skills
from old-timers to newcomers described by the CoP framewdr&.implication is that
researchers using the CoP framework might also consider members of a CoP not only in

terms of the newcomer / eltmer dichotomy but might also consider midway points on the
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newcomer and okimer continuumIn contrast to considering members of a CoP as fully
formed oldtimers orstill to be formechewcomers, the additional consideratairmembers
at a midway point esourages considerations of knowledge in the making. This theme will be

further developed in Chapter 8.

Additionally, this finding has implications for those developing staff teams and
professional development or mentoring programs in schools. In cootyzating a master
(old-timer) with an apprentice (newcomer), school leaders seeking to develop effective teams
of teachers should also consider the potentially valuable role epeeas and the mix of

TPACK expertise that sit within these positionsomfing such teams.

Il n summary, this chapter has established
within a CoP shapes the enactment of their TPACK. It has been identifiebdetwmnnection
between identity and practiteoadens out our understangiof contextbeyond the
established considerations of context as the location of TPACK enactment. This draws
attention to the socially mediated processes that shape practice and identity development and
demonstrates TPACK as both current knowledge amsppativeknowledge in the making
This fluid conceptualisation of TPACK in Ann
nearpeers in shaping prospective knowledge enactment in the pursuit of a desired future

trajectory.
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Chapter 7. JohnndladershipiaaCoP.PACK a

This chapter analyses Johnds case in whic
through his participation as a member of the
builds on Annads case whi c hperdentitedavelepdentiln at t h
a CoP also shape TPACK enactment. In particular, discussion and analysis in this chapter
reveals Johnés identity as a TK expert in th
Drake Secondary Col | eg atity@oaAK expest dlsobeVeals hi ng Jo
perceptions of Johnés PCK, particularly his
this TPACK imbalance, John is identified as a competent and accepted member of his CoP

and his imagined future trajectory in whicé is identifies as a leader is revealed.

The second part of this chapter explores
school principal and team teaching partner o
Despite John being recognised asa TK expet,Wdd s def erence to Si mond
results in Johnés technol ogi cal competenci es
shared practices and their lesson plansis dhapter highlights the potential of such reified

objecsin influencing the egotiation of enterprise and TPACK development within a CoP.

7.1J o h dénsty as a TK expertin a CoP

Beginning work as a teacher at Drake Secondary College in its first year of operation,
John taught a variety of subjects from both the Sciencéatidematics curricula including
Quarks to Quasars, Maths Methods and Logic to Maglt his teaching load becoming
increasingly dominated by Mathematics classes in more recent years. Despite predominantly
working with teachers from the Mathematics departmt , Johnoés r-lkguut ati on
andrespected member ofadt at Drake Secondary College svieecognised by many
members of théroaders ¢ h o0 o | CoP including Johndés profes

for exampl e, comment end cteh arta nfivd o lDmabvsi da tlenrtreirhb
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whil e Mar gar dats dlnacirmedd bJdohmgiif t(Malgaetnd very,
Interview 23/5/2012a nd Si mon who confirmed tduehta Anheds

nice blok® ( Si mon, I nterview 17/5/2012) .

These perceptions of Johndéds identity in t
accepted and valued member of the community. However, these are not the only aspects of
Johndéds identity that were recognildsoelsinséby hi s
of digital technology at Drake Secondary Collegalsdwidely acknowledged as being a

particularly not ewor Fohexamplethe ereviousetfaptet ohnés i de

presented\nnad anderstandingad ohnés 1 nnovati veesasdewithof di git
Jake, was one of Athe best people that can a
use of technologyo (Anna, Il nterview 6/9/12).

and use of technology with other memef the school communityasalso an aspect of

J o h n 6 s ampdrdantitythiatevas widelyrecognisedProviding one example of the
numerous ways in which Johnés TK contributes
participation David stated that other teachers in tbleo®| go to John for assistaneéh

technology in general and spreadsheets in partiautkar J ohn fAhas such a hig
technical knowl edge, in making [Microsoftds]

(David, Interview 30/05/2012).

Joannethe Head of Mathematics albghlight ed Johnbés expert wuse

We al | know heds very good at Excel becau
spreadsheets in the Maths department for collating of data [related to student
perfor mance] , awagsshowntas be thdhanentgcreate thesed s

spreadsheets and he creates the most amazing spreadsheets that will do
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everything but make my cup of tea in the morning. (Joanne, Interview

24/05/2012)
Whil e Joannebs statement eovithrEkcelriteso Johnos
reveals Johndéds centripetal participation in

Secondary College. Enacting his TK in this way, John not only reinforces his identity as a

member of the CoP but contributes to the joint enterprisegeofommunity as the collation of
student data i s @enne, éterviewd24/@bR01%) oJuorh ntdhsi negnda c t m
his TK not only enables him to contribute to the joint enterprise of the Mathematics
Teachersé CoP but salcseontcroinptertiablu tiedse nttoi tJyo hwnhée

|l eader and every way | deal with him is in t

John is seen by a number of teachers as a centripetal participant and many also drew
on Johnds work twe tthhé&ixecedad®. iFomusexampl e, A

putting together impressive spreadsheets:

When | came here Jolaiready hd someamazingways of usng Excel that

he showed ud.really loved the way he organised bBgeadsheet, the way
John was alel to mark each test in thex&l spreadsheet so thatells you the
guestion that they didn't answer, the student's percentage and everything.

(Anna, Interview 6/9/2012)

Anna went on to describe how Johnodos devel

othess to use them in different ways within the CoP:

| started doing the same thititat John was doing, but my spreadsheetse
notas sophisticatedashls. dondét know how to do some of

makes his spreadsheets do, he is the technology eSpexte[members of the
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Mathematics Facultyjlecided that he should develop a template for all
teachers to usé&ow we are all using his templatefind where the students
areat in terms of their knowledgevhat we need to wordn to help them
improve We are even using the spreadshHeemnext year's planninglohn is
the one who's always sharing what he's develapbd spreadsheetgth the

whole faculty (Anna, Interview 6/9/2012)

Johnds enactment of his strormgha®d K i s refl
developed and shared with other members of the CoP. In additieimforcingthe
perception of John as a member of the CoP wh
al so provide evidence of how Johnd6sCoPPACK en
influenced the practices of other members of
his templateo (Anna, I nterview 6/9/2012) . S
that Johnés practices and i dePrateiclosglyaligngdhi n t h

wi t h hi s thekone wials@ltvays shasing what he's developba spreadsheets

with the wholefaculty, fAhe i s the technology experto (A

Johnds use of Excel n o tandidemtityinthe nt r i but es
Mat hematics Teachersdé CoP. As il lustrated th
this chapter, Johnds high | evels of TK contr

This perception was reinforced when Jake discussed thgy Johnds enact ment
not only shaping his practices and identity

of Excel also contributed to his identity in other faculties within the broader school CoP:

A lot of thematerialsthat theMaths Faculty hascreated andeveloped such
as how we manage solutiQmar timelines for writing workare filteringout to

other facultiesJohnhas written an excellent spreadsheet for recoriBegool
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Assessed Courseware] SAtarks and you see that beinged in a lot more

faculties (Jake, Interview 22/11/2012)

Johnds recognition as a TK expert was al s
humanities teacher, Margaret had also been v

expert. During herinteive w Mar gar et not only commented on

another way in which Johnds enactment of thi
school CoP:
Have you seen Johnds spreadsheets in Exce

know where he lmmanaged to learn so much on spreadsheets. He really is
incredibly gifted and very, very talented in putting together those
spreadsheets. | have no idea where to start. Mine are extremely simplistic. |
learn by making mistakes, but he teaches me vttemmes to computer
technology. In fact he teaches quite a few of us how to put things together.

(Margaret, Interview 23/5/2012)

Johndés participation as a member of the C
creation of Excel spreadsheets that helches| | eaguesd practices and
the Mathematics Teachersdé CoP. According to
participation and enterprise of the broader
how John himself reinfoes his identity as a TK expert by teaching other members of the
CoP about how they can use digital technology. John was observed on six occasions

throughout the data collection phase of this research helping other teachers who approached

Johnseekinghei t h Exc el spreadsheets confirming M:
I n addition to Johnds use of Excel i n the
an individual with high TKoa At echno nerdo (Joanne, Il ntervi
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use of oher digital technologies that play a role in the joint enterprise of the Mathematics

Teachersodé CoP. As Joanne indicated, John has

shown himself to be au fait with all the technology we use in maths and he has
a strong interest in using it and playing wiithThe use of technology is
important and anything related to that or to do with that, John is the mgan

and everybody knows it. (Joanne, Interview 24/05/2012)

Johndéds high |l evels of TK are therefoee not a
use of additional forms of technology such as Computer Algebra System (CAS) calculators

used particularly by membe rDavidpMargardtand Mat he mat
Joannedsatommenmnesal a similar underandlsndi ng o
use of Excel in particular. This common unde
enables John to fAnexpress [his] f or(Wengef, membe

1998, p. 83ps a technology expert in the CoP.

Concluding my finadiscussion with each of the participants in this ¢ase Table
10 for demographic data on the participanitslescribed the TPACK model individually to
each of them in the same way it was described to Andéaher professional colleagues
outlined in Chapter.a@n their individual interviews, John and his four key professional
learning colleaguewereasked to mark a position onT&ACK diagram thatllustrated

where they felt Johnb&bestecepreseneed.t knowl edge wou

Carefully considering each of the different forms of knowledge represented in the

diagram before him, John deliberated for some time before indicating:

thatdos a tough one, because my technol ogi

strong,sa n terms of that, 1 6m | ooking at what
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these two [PK and CK]. My pedagogical knowledge is probably the bit that |
woul d say is weak, as my content knowl edg
going to be an overlap between thesthrbut pushed more towards these [TK

and CK]. (John, Interview 1/6/2012)

John marked the diagram on the TPACK boundarywag between the TK andkC
circles as shown in Figure 12 indicating that he believed that his TCK was a strong aspect of

his professinal knowledge.

Technological
Pedagogical Content
Knowledge
(TPACK)

Si mon J 0 h n Greportect
location § TPACK position
for J N Technological : Technological
TPACK Pedagogical Tﬁchno|lo§|cal Content
Knowledge Rowecoe Knowigdge
g s (TCK)
Joanneos
Y ® for John
, TPACK
Pedagogica! e J
Know!zage Knowledge
(PK) (CK)
Davi d: ~ Mar gar et
location location for
% Pedagogical Vs A
for 3. Johnos T
TPACK \ Knowledge Yy

“«.  Contexts

((((

Figurel2 Johnés reported TPACK position.

Locating his TPACK on the diagram in front of him, John indicated that his PK was
Aprobably the bit (Jolmanterview M6201Rjdbweses in Chagter & e a k 0

Annaods cammaritesd itrhat Johno6és PK, particul ar/l
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that distinguished Johndés knowledge from Jak
with students to come up with a technological solution to a problem that was an aspect of

J 0 h n @tige thatrAana was drawn to. Attempting to understand the magnitude of these
differences is complicated by the representation of TPACK presented in Figure 12. As

di scussed in the previous chapter, the posit
proviked a general sense of their belief about
weaknesses. This general sense of comparative TPACK strengths and weaknesses is also
evident i rmowewerasidikr cltalesge is evident in both cases as scales of

sttremgt h and weakness cannot be easily represe:]
he is not able to illustrate how his PKssmewhatveaker than other aspects of his TPACK

while still showing that he has some PK. The challenge presented in Chapteinéised

in this case and demonstrates a need to develop a representation of TPACK in which the
individual forms of knowledge are overlapped in a different way that allows for a more

nuanced epr esentation of an individual s knowl e

Despitethechalnges representing nuanced under st
strength and weakness, the TPACK diagram does allow for a general sense of comparative
strength and weakness. Considering the similar positions chogdemiwye David and
Margaret wheth o c at i NTBACK showm i §igure 12, it is clear thall threeindicate a
belief that Johno6s PK.Margareiweoside@dan explanationfdri s TK

marking her choice on the TPACK diagram

My understanding of his pedagogical knowledgmore anecdotal rather than
being in there [the cl| acemerbacktoflisdeskd seei ng
saying Omaybe | shohulld dloanvwe d&onmev ftort Isius e

he tries. (Margaret, Interview 23/5/2012)
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While Joanne, Margaret arigavid all felt as though John had sound PK, they were
unable to provide specific examples to support their tacit kedieone of them had spent a
significant period of time watching Johnteathhi s echoed Johnds commen
the previous chaptr wher e he <c¢cl ai med Annfaec &PKs evals Ida v
taught with her in a classdmoaome, ( Mahmgarlent ean
inability to support their beliefs with specific exampledod hn 6 s PK hitiglhl i ght's
weakness when using the TPACK framewer k with
data gathered may be somewhat biased towards TK or CK as these forms of knowledge can
easily be expressed and negotiated in staff meetings or other interactimttiiaiutside
the classroom. Data from Johndés case indicat
form an opinion about a coll eagueds PK as th

evident is not one that is regularly shared with colleagues.

Incontrastta) oanne, Margaret and Davi d&psonchall e
marked a position reflectirg belief that John had astroRgK. Si monds posi ti on
TPACK was located within the TPACK nexus, albeit slightly favouring the TGikerahan

the TPK side of the nexus. Simon explained h

A

a young guy whodés 6a gundé, heds going to
genuinely interested in kids dohad doing th
knowl edge and hebés devel opi i mon,n all thes

Interview 17/05/2012)

Smorbdi fferent vi ewnambtonlyethecduse hd rmdtrodlyKshares
an understanding of J oilmgetings oltgle the cassroOutaf e mo n s t
Johnds four key professi on apartitularandenstamdipgg c ol | e a

of Johndéds PK as he shar es emnabsehistolmados sr oom cont
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knowl edge. As such, Si mamts Opr dfeeasrs it ceraeaclh i rngl
within the Mathemati cs T e eceshtoe @lasoor@antextipr ovi de
whi ch he can | uhltoggh enhanent settiig”nAvBieh Simon is able to

see Johnés TPACK in action

In addition to providig adifferentperspective informed through a close team
teaching relationship with John, Simonds con
TPACK and identity, particularly trajectory, reflecting the connection between TPACK and
identity that emergedinAna 6 s case. Despite | ocating Johno
TPACK diagram in front of higuongtcbhdeamphasisal s o me
added] a g(gimoa,tintetvienal@/B5£2018). Simon appears to suggest that, while
a teacher malgave TPACK, that is, equal balance of TK, PK and CK, it is possible for each

of these forms of knowledge to be strengthen

Johnhasigot a | ot of knowledge and hebswedevoel op
(Si mon, I nterview 17/ 05/ 20 1A2g)o.t aSilnootn dosf iknndoi:
(Si mon, I nterview 17/ 05/ 2012) provides a sun

foomsof Johnds current knowl edglen déwslopiegvneal , Si m
t hese ar eas r(Snoh, Interyviewrl®@bi2013) illusteated aduture potential for

greater TK, PK and CK development as part of

Simondés indication of Jenhreitératesthe comnactonal TP
between TPACK and trajectory presented in Chapter 6. While the previous chapter presented
thetheoretical connectiobetween identity, practice and knowledge enactment (behaviour)
and demonstrated this, in part, througin n @wwnsmagined future trajectory involving her
desire to strengthen her TK, Simonds indicat
PK and CK signals that the connection between an imagined future identity and TPACK

development can be understoodhirthe perspective of the individual themselves or from
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other members of the CoP. As identity development and TPACK are connected through an
imagined future trajectory, TPACK can therefore be understood as knowledge that exists
inside Aindiwiody &l mommarild 9Wdad p. 125) or as &
(Cook & Brown, 1999), but rather as epistemology of practi¢€ook & Brown, 1999)n

which TPACK as knowing in a situated context in which the group and the tacit can be

considered alongsidee individual and the explicit.

Despite the differences in Anna, David, J
understanding of his TPACK, it is clear that
strong aspect of his TPACK and his identity withinthe Mathat i cs Teacher sbd Cc
il lustrated earlier in this chapter, Johnos
Abel onging to a c¢ommuni(Wepgerbl998, pwid@slaTka uni que
expert within the MalrdkeSemndargColleJeeHowehdeet s 6 Co P
chall enges in developing and maintaining a u
CoP were apparent when Joanne was asked to |
would be best represented on a TPACK diaghfhnile considering the location she felt best
represented Johnés TPACK, Joanne articulated

strong TK:

| think the pressure is that then he needs to stay ahead of the game because
heods -tbman. |ghmkhe gesdistracted by that. His energy goes into
making the technology work and he may forget to focus on other things. |
think thathe needs to learn how b@alane his work. (Joanne, Interview

24/05/2012)

J o a n, noenentseveal her understanding thie efforts and energhat John

investsas thei gtoo  nidoanoe, Interview 24/05/2012) Joanne believes t h;:
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e f f or takingthetechiotogy work for other teachers can result in a latkocus on

ot her aspawkdoahnédemmnéommi nforce the aspirat
development of TK, CK and PK that characterises TPACK research lite(&tuCex, 2008;

S. Cox & Graham, 2009; Mishra & Koehler, 2006 i ch was al so evi dent

the previous chapter.

Despiterecognising that his PK was weaker than his TK and his CK, John expressed
little desire in interviews or throughout any observations to devbls@aspect of his
knowledge or practice in an attentptenhance his identity as a competent teacher. Data
provi ded in this section appears to suggest tl
not only contributed to the establishment of his unique identity as a classroom teacher but
al so medi ates Johnos uesaithiathe Matheattii pcss wWietahc hheir ss ¢
and across the school CoP. Unl i ke Annads des
identity as a competent classroom teacher, J
competent identity in and his centripetal participats a teacherhe pursuit of a unique
identity, in Johnés case as a TK expert in t

indi vidual 6s TPACK bal ance.

Despite Johndés centripetal participation
through his idenfication as a TK expert, John revealed a desired future trajectory as a school
principal. The following section will explore the ways in which John modelled his knowledge
and practices on other leaders, particularly Simon the Principal of Drake SecGotagge,
in pursuit of his leadership aspirations. Moreover, the following analysis and discussion will
show how participation in pursuit of a future trajectory caused John to (re)construct his
identity by developing his PK in an attempt to align his pcastand identity with those

leaders John used as mentors.
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7.2 Johnds desired future trajectory: | ea
I n contrast to Annads future aspirations
classroom teacher with TK PK and CK in dynangaigbrium, Johnconfirmed hisdesire to
pursue a trajectory that involved a move into a leadership path, initially aiming to become a

Leading Teacher:

| 6m very dr ileadershigjoal.Next | dvant tabgcomea

Leading Teacher, so | tkaergosaesvhabint | y | ooki n
required of me, and | want to keep improving in that way. Other teachers

might be happy where they are, in which case, they might not want to look

around, they might just be hapgging their tiing. They might identify one

knowledge area as being their thitlge thingt hat t heyoéradreally va
not look towards the other [areas] which is what | am ddihghn, Interview

1/6/2012)

Leading Teachers are those teachers with lagels of ability who have been
formally appointed to | eadership immdveetlle and a
skill, knowledge and performance of the teaching workforce in a school or group of schools
and to improve the curriculum progneof a schoal (Department of Education and Early
Childhood Development, 2013, p. 3his work requires Leading Teachers to not only
continue to exhibit exemplary practice in their own teaching but to assist others to develop
knowledge and skills to alsmprove the quality of their classroom practice and is the way in

which John would like to be identified in the future.

Johnds comment about his desired future t

way for him to achieve his goal of promotionitiee a di n g T ecanstdnipffookjas t o i

otherleaderdo see what is required of mg&John, Interview 1/6/2012)n contrast to
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col | eagu enappywhere they age héppy doing their th n gl@hn, Interview

1/6/2012) John indicated that he wastending himself by developing greater knowledge in

a variety of ar eas knowledgearea dslbeng thdir thigdige thingf yi ng
t hat t hey 6 roélohn,énteniviéwyl/6/2042)Whilemgt specifically mentioning

TPACK, J arentsas distnguish between those individuals who may only look to

one aspect of knowl edge a(dahn, hteroesv@/6/2002p | ook t

Johnds comments suggest a tension in rega
in his schocbased CoP and the way in which John imagines his future participation and
identity. Data analysed earlier in this chap
expert. This identity was confirmed dugs al | f
whose comments suggested that this perception was shared by numerous other members of
t he Drake Secondary Coll egdig@oPniéhees pi te Joh
Interview 24/05/2012)vith strong TK, John claimed that he did not see a relsitip
bet ween TK and | eadership stating, orfimgctuallly
the technology aspecti®t necessarily for leadersbifJohn, Interview 1/6/2012) o h n 6 s
i magined future tr aj ecdnedaytry[iajgo take on a[®rthcipalf Teac
rol e | i k(eJoShmo nlénstoer vi ew 30/ 10/ 2012) can be
observations of other Leading Teachers to de
valuingo (John, | ntaersvigenw f3 @C/an@/ M2 ) i DKIta : ¢

unigue identity in his CoP.

While John stated that he looked to a number of Leading Teachers to understand what
was required of him, John regularly cbmment e
try and enulate the leaders that I look up to myself. So Wk Simon,I try and pickup on
howh e ds done ssamefmysetf{Johth, Indeovievw 30/€0/2012). In addition to

Simondés role as Principal of Dr aklkngSecondary
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partner. Johndéds close working ruequati onship w
opportunity to see a leader at work in classroom settings as well as isettiregssuch as

staff meetings and professional development sessions. As such, Jolaryégoks to

Simon as a professionalmenteh o can hel p guide Johnds knowl

imagined future trajectory on the way to becoming a school leader:

Simonés | eadership is something which | g
what he des because | think his whole style is quite inspiring in a way and |

guess try and emulate that. So with Simon, as a Principal, as a leader of a large
cohort, itbdéds really interesting to watch
staff, studentsandpartd¢ s because hebs al ways got in t

seems, that whole picture view of how this school should be running. (John,

Interview 1/6/2012)
Simondés fAinspiring | eadershipo (John, I nt
Aaddresses idisfufesme (John, | ntsetngsi eMh il /e6 /SZ Onlo2n)

leadership may be visible to a range of people in highly pshiliationssuch as parent

meetings, school assemblies or staff meeting
leadeshipe xt ends t o classroom settingss. John indi
comes across in his teaching as well . Bec

can see that in the classroom the way he approaches the whole class is always

very much aboutthebigi ct ure and oO0this is why weodre
why weodre doing thato. I think very much
my perspective. In front of the class, in front of the whole school, in front of

the teachers heosewtl/lB/20125 a me . (John, I nter
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As John is abl e to see Ssetimggitdadlowstbat k as a

Simondés participation, ihdidentityithatywoulbed TPACK ar
influenti al i n shaping Jo exebdeduturenteagdtonyesda i dent
schoolleaderlSi monds identity at Drake Secondary Co
PCK that is recognised by a number of member

ability to understand the relationship between PK@id c | ai mi ng At he boss
really good at that, heoll do both but he kn
where youodveput etah ¢ yt ¢ @@daine mterpiewi24/d5/2012) n 0

Similarly, David stated:

Si mo n 6asgreat ke model for some teachers coming into this school

because he doesnét just stand there and |
and gives time fosome enquiry, some exploration, some reflection time, all

those kind of things as well as sonmedt teaching(David, Interview

30/05/2012)

Simon alluded to his WHIH&Kr evhle nt hhienlks ulg@gwe t ke
just those whole range of different interesting ways to introduce what can be really exciting
material or can be slightty mokeor i ng materi al , | suppose, a b
17/ 05/ 20 1 e&gognitidh iofrhisstredggh in PCK, engaging students (PK) with
content that is exciting or slightly more boring (CKassupported byloannavho asserted
thatSimonfisrealygood at that, he knows where youdve

where youbve really got to put (Jodmee, t eaching

Interview 24/05/2012)Si mon was al so aware of Joanneds r

Joannevoul d say, shedéll say to me overtly anc

d want those guystogoancawt c h you wor k.nyoutclase putti ng .
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next lesson to do X. | wadbhnto watch you dohis, so he can help me do
t h i So wigen she sayslike that, talks to me like that | think, wow okay,

t hat 6s (Sinaon,intersiewi 1¢/05/2012)

A

Simonés PCK strengt h a ntineravghinthe Mghemaack p o s i
Teachersé CoP and school princi pnatics, has resul
promoting Simonés knowledge, practice and id
members of the CoP. Simon was aware of his mentoring role in the school and this was
reflected in comments such as:

| 6 lvad a lot of the youngsters coming inamaltvc hi n g . Theyol |l eit!l

0Si mowoudre i ntr oahdcoointbg npaerinountsat ilddrvse he at

that all right, can Iwatcl® and 6lhor @p Wgd veen. ot it into tI

heads of the youngsters hereg&d in there and watch the older guy®lme

teach. Afterwardy ou debr i ef wi t hadafevethatcaniet er and,

up an\Wowghow diddgou know that? | never thougiitdoing it that

A

way. 06 You t hi n(Simonwrddrview 17/0%201®) you go.

As one of t he wayimaunigus gostionstwbeneflt foomn

observations of Simonds practice as he was S

opportunity tanodwmeziveg St mdaaohefMd who was
(John, Interview 1/6/2012) and to debrief about their teaching occurred on a weekly basis.

However, John not only benefited from teaching with Simon and observing his TPACK

iso

enactment but also to be involved with Simon in planning their shared lessan® d3oh r egu |l ar

interactions with Simon not only provided him with a mentor and role model who might

guide and shape his classroom practice, but John, as mentioned earlier in this section, looked

to Simon as a professi onal awkedyge and praatibes onc o
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his imagined future trajectory on the way to becoming a school |da€spite the
advantages in working closely with a mentor, the following section will reveal the challenges
John faced working with Simon, in particularthelait i ons on Johnoés wi |l |

negotiate and shape the practices in their team taught classes.

7.2.1 The challenges when team teaching with the Principal

During the data collection phase of this research, Simon, Principal of Drake
Secondary College, andhin were working together in a team teaching partnership that
began two years earlier when they both started working at the siétioeh asked to recount

his feelings about teaching with Slamedn i n th

inthef rst year, it felt very much | i ke O0hebod
knew was silly, and he would not want that to be the case. But it was still very

much, O6heds the principalé, and heds so n
amazing teacher, and oftdrstruggled to try and think of something to add,

because he just covers it glohn, Interview 01/06/2012)

John indicated that, despite the fact t ha
that to be the caseo, [Principhleflthe scipool.eSenerualse d t eac
recognised these initial pressures on their professional relationship. Reflecting on early

developments within their team teaching relationship, Simon stated:

in our first year, | think, John would probably admit thatias a bit

intimidated by team teaching with tReincipal and so he probably deferred

more on the quiet side, so | consciously tried to push him into the limelight,

but sometimes thatoés real | (@mahj fficult wit

Interview 17/®/2012)
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Bot h Si mon and deswilleSindos asthe mdreecapabie and possibly
dominant teacher in the early stages of their professional relationship based on both his
teaching competen@s well @ the hierarchical position ofipcipal despi the
understanding that this is not what Simon intended or desired. It appears, at least
superficially, thatdespite working as the Deputy Head of Mathemakats vasstill heavily
influenced bySi mon 6 s Pron@pialtinithe earlyastages of th@rofessional
relationshipThe developmentd&i mon and Johnds professional
issues of ideitly as an interplay between identification and negotiability. We(lf238)
highlights that dour i ohdetweentouragestrheatinmarious t hi s
forms of belonging and our ability to negot.i
188).Incontrast to Johndés participation as a TK
that saw his participation shapeh e pr acti ces of ot her member s,
team teaching relationship with Simon is one

all ows Si mon (Joho, Inferview0&/06/2012) al | ©

While it is not suggested that thereisanyjp r o bl emat i ¢ or | mprope
response to his dominant position in his team teaching relationship with John, Simon does
indicate the pragmatic outcomes offrobabych a po
deferredlemphasis addedhore on the gjet side, sd consciously tried to push him
[emphasis addedito the limelighd (Simon, Interview 17/05/2012)The interplay between
Simonés identity as the dominant member of t
over the negotiability of #classroom based enterprise central to their shared practice brings

issues of power to the fore.

From a CoP perspective, issues of power a
conflict or domination, but primarily as the ability to act in line with enterprises we

pursue and only secondl y(Wenger, 19688 pnE39Jbi§ compet i
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consideration of power shifts the emphasis from considerations of broad political and
economic iIissues to focus on just one aspect
that a social concept of identity entails a social concept of pawercanversely, that a

discussion of power must include considerations of community, negotiation of meaning, and

i denMWenger,d998,p.190Jhi s consi deration of power in
professional relationshiprovides an opportunity to examitiee consensuaonnotations

i mpl i cit (1988)uvéeflaggaagedsachasj o i n tdéd, adnsdh edtiosed u al 6

by researchers such Bsown and Duguid2001)andContu and Willmot{1988)in Chapter

3.

7.2.2 Planning and power: challengingnotions of joint, shared and mutual

Joint enterprise, shared repertoire and mutual engagement are central to the CoP
framework as they describe the processes that enable individuals to participate in a
community. Discussion in Chapter 3 not only reveateditnportance of these concepts but
also highlighted the critique of the language used to describe these processes. In particular,
researchers such Bsown and Duguid2001)andContu and Willmot{1988)questioned the
consensual notions 6fj o i n &ddd, adnsdh adrmut ual 6 as descriptor s
and engagement as they Atend to assume, or i
we suggest, glosses over a fractured, dynamic process of formation and reproduction in
which there are often Bisms and precarious alignments that are held together and papered
over by reflexive i nv Qoatué& Wilmstt, 2003, ph287gTkemo ni ¢ n
remainder of this chapter examines these O0ha
Simonand) ohnés team teaching relationship begin

planning.

Teacher8planning processes were discussed in Chapter 2 where [toivaisd out

that, in a typical (individual teaching) scenario, a teacher may develop his lesson pl
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i solation but will constantly be making deci
needs as well as a sense of what Iis acceptab
needforhix ol | eaguesd appr ov aitary puMht & bctuallpgnear s t o b
intensely socially negotiated practice. In the atypical (team teaching) situation at Drake

Secondary College, the joint process of planning lessons to be team taught is even more

intensely negotiated in a social context thgurees individuals to express various forms of

practical and professional knowledge that are otherwise(Ryditvaara & Kershner, 2012)

Negotiation around a joint enterprise, in this case team teaching, required Simon and
John to communicate their tabitliefs and understandings so that they had an understanding
of one anotherds beliefs and (MacBegthe20@8p ci es. T
focussed around Si mon aifWengérolBa8)Meualmut ual acco
accountability in this catext refers to not only being part of the group and being responsible
for onebébs own work but also fAbeing personabl
something to be shared, being responsible to
(Wenger, 998, p.8 1) . S i mosharedessbn plamnimgaffads an opportunity
through whichexaminations of mutual accountabilibfluence their TPACKdevelopment

and enactment.

Simon discussed the lesson planning process on a number of occasiongiduring
interview. His comments provide an insight into the development of the ways in which John
and Simon have developed a greater understanding of the lesson planning process as well as a

starting point to examine how CoP dimensions have influenced tluegso

Considering the lesson planning that Simon and John did in their first year team

teaching together, Simon thought that
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our planning in that first year was good. We would always meet the same day

of a |l esson and put shinkiecompgansentoiwhat o it €& a
webre daoowmdg 6sowmuch richer, deeper. We O r €
plans for every |l esson and weodore thinking

differentiating for the kids. So that journey for the two of us has come a long

way. (Simon, Interview 17/05/2012)

Johnparticularly notedsi mondés dedication to the | esso

providing a possible rationale for his enthusiasm for thistaslkc | ai mi:ng Si monods

driving it[lessonplanningh nd t hat 6 s s omet é&schogtowher e he

start to document the |l essons in this | es
SO | guess heds trying to show the rest o
even though weodére so busy all the time, s
driving him to do it, and | think he realisesthathecandi t , and heds hapj

do that.(John, Interview 01/06/2012)

When comparing Simon and Johnés choice of
for their team taught lessons one is able to staggéseme particular differences. Simon, for

example, seems to indicate that the process is a mutual, equitable task reflecting many of the

indicators Wengef1998)| i st s descri bing mutual engagemen:
consensual smeggries the lesson plansafor eviry lesson and 6 r e
thinking about whatve 6droei ngo [ i talics added] sits in st

fhePpSi monds] driving i thevantgdthetsdh@oltdstartte o met hi ng
document the lessons inglesson plan,alde d s i ng i t [ialcs added].ni\thilee 0
there is no suggestion that there is anything baleful in this dissonance, it does provide a lived

example of a challenge to the consenedual con
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by terms used to describe negoti@ ns such as 0 @ontudavilmot,n gage men

2003)

I n contrast to Anna and Jakeb6s team teach
planning process involved mutual negotiation through a shared repertoire gesudtijoint
enterprise, Simonds dr i vi ndoingtbermajerityioftne t hi s ¢ a
lesson planninght t he moment , |l 611l do one | esson a f
(John, Interview 01/06/2012Pespite the closprofessional relationship expected in a team
teaching partnership, it appears that in this case, Simon constructed the vast majority of
l esson plans. While John i wrteiugaldssonplahfordhe Si mo
lesson, email it througlot me , I 61 1 read it, and then the n
about i1t, and itds pradohnyintesview GLIOGAI2)f JOoWwaOd, S
comments intimate that, as the lesson plans contain comparatively simple informatias there
little negotiation involved in altering a lesson plan once it is created. The lack of negotiation
about the content Simon includes or excludes from the lesson plan he creates draws into

guestion the description @int enterprise.

While John indicatett hat he felt as though he fAcoul d
had a b dJohndntervievd0d/86620)2vhen it came to planning activities for one of
their classes, John did not provide one example in more than two hours of interview
recordingsobn occasion in which he had made a sug
pl ans nor did any observations of John and S
occurring. Johndés deference to Simonds | esso

staed:

I dondt Kk n o doeshtobut sgm&hiovmloerjukt keeps on coming up

with these amazing ways of approaching th
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where | just Keeps doing ikimhes lessdn@lafdohre
Interview 01/06/201p
Assch, it can be argued that Simonds contri bt

the majority of plans being created by Simon and that there was little if any negotiation
altering the documents representing their shared practice despite therediNatpractices
suggest ed (1998)caNecptupksationof mutual engagement, joint enterprise and

shared repertoire.

Examining examples of lesson plans Simon created for his classes with John, it is

possible to find numerous examples thatrefect mondés TPACK strengt hs &
As highlighted earlier in this chapter, Si mo
TPACK and that hi sljuftlkavenshadtlettimégsSimonsiiterviewm g as A
17/05/2012)Si mo n 6 s w eefldctedrin hik ksson planning documentation

exemplified by an extract taken from a lesson plan for Year 11 Maths Methods. This first

lesson examining Cubics and Quartics was planned using the team teaching lesson planning
template (see Appendix E for arample of the template) used by all teachers in the school.

The plan for the first 25 minutes of the lesson is shown in Table 11.

Tablel1 An extract from John and Simonds | ess
Lesson Phase | Students | Teacher A Teacher B Time
Demonstration | Students | Introduces students to cubic Introduces 25mins
T students learn how | equationsand inequations, students to the
demonstrate | to explains the key requirements. | CAS, how to
their new undertake | Teacher A then poses the sketch graphs,
learning in some of | questioni can we do how to find key
terms of the key ¥ +3x2 2X 5 Xx- 2the same | points such as
knowledgei work in way? intercepts, how
presentation, | the unit Then demonstrates this to to factorise,
quiz , mini using their| students in linking the method | how to solve
whiteboards etq CAS and setting out to the numerical equations

calculator | division
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xX*+3x -2x 5
X+2
(x*+2x%°) X 2X) (4#x 8) -3
X+2
X+ X Rx 4x 8 3
= + + ——
X+2 X x 2 x 2+
2
:x(x+2) +x(x ) +4(x 2} i
X+2 X R X 2 x 2
=X 4 e
X+2

Discussing the lesson plan with Simon, he indicated that, for this lesson, he
participated as Teacher A while John took on
of TK, it is unsurprising that one of the tasks Simon planned for him wagéolue
students to the CAS, how to sketch graphs, how to find key points such as intercepts, how to
factorise, how to solve equationSimon was asked how he felt creating a lesson plan that
incorporated TK, a relatively weak aspect of his TPACK, for Johnhadocomparatively

strong TK. Simon indicated that the lesson plans he created were:

not for John really. The things we come up with are transferable because we
have got six or seven Maths Methods clasSes. | f eel | i ke wedve g
year of documentel@sson plans that people can start yiérticularly the

youngstersandthey can seehat we do(Simon, Interview 17/05/2012)

Simondés comment that the | esson plan wasn
belief that t he ctnecassarilyforthe benefit@fsSsnonmor Jphn.dnns i s n
contrast, poviding completed lesson plans for six or seven other teaching teams has the
potential to influence teaching practices and knowledge development on a broad scale.
Wenger(1998)acknowledges thpotential of boundary objects such as lesson plans to

transfer knowledge, practices and values within and bet@efn Si mondés i nfl uenc
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devel oping, refining and distributing | esson
only has the potential iafluence the TPACK development of newer members of the CoP

but i s designed to fiprovide a ssothatdtherng poi nt
teachers are able t dnfisdevowhate mpd(Samdy, mem caired

Interview 17/05/202).

Thesi ngl e sentence descr iTK éevidantiniTakdedhier Bo6 s
contrasted by the detailed instructions for Teachwhd is provided with details of the
approach to use in drawing out questions related to the equdtieBx’ -2x 5 x- 2. The
information for Teacher A is further detailed in a worked, four step solution to the equation.
The difference in the level of detail in this examgpbelld be interpreted as downplayinlf
in the joint enterprise of the CoBuch asilencing of TK in the reified practices evident in
lesson plans could influencee wc omer s t o t he Mawhoeoudht i cs Tea
develop an understanding of the joint enterprise that focussed more on the PCK aspects of
TPACK than TK. Alternatively,ta absence of TK detail in Si mo
seen as a provocation to other members to negotiate an understanding as shown by the
number of people who seek Johndés help. The s
collection to the four corparticipants and their key professional learning colleagues and
therefore data confirming or rejecting one of these hypotheses or suggesting an alternative
was not collected; howey, it is suggested that this maydealuable area for future

investigatims.

7.3 Conclusion
This chapter presented Johndés case in whi
t hrough his participation as aDisoessioberdd of t he

analysis in thichapterhas resulted in four conclusions:
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(1)Ateacher 6s competent i dentity does not r e:¢
Data in this chapter reported multiple participant perspectives that identified John as a
TK expert within his workplace CoRVhile still having PKandCKJ ohnés uni que i d
as a TK expemnediated many of his relationships with colleagues who sought help with
technol ogi cal probl ems or quwemsnuntynansber Johnos
resulted, in a | arge part, from his TK exper
view to theassumption evident in the TPACK research literature that teachers should
thoughtfully interweave TK, PK and CK or TPACK as part of effective teaching with

technology.

(2) The motivations for TPACK developmentmay bedriven by broader
professionalaspirations than more effectiveclassroomteaching

Johndéds motivations for developing his TPA
become a more effective classroom teacher but related, instead, to pursuit of his imagined
future trajectoryasaschoobleler . Johndés case indicates that
linked to professional identity development through an imagined trajectory that is broader

than classroom teaching and, in this case, directed toward teacher leadership.

(3) The enactment of TRACK in a CoP is not always consensual.

The language used to describe participatory processes in the CoP framework has been
guestioned by some researchers. For exarBptayn and Duguid2001)andContu and
Willmott (1988)have questioned the consensual notior® pfo i n tdéd, aonsdh adrmeut u al ¢
descriptors of enterprise, repertoire and engagement suggesting from a theoretical perspective
that such | anguage Atend[s] to(Cardusume, or i n
Willmott, 2003, p. 287¢haracterised by a consistent, unified understanding by all

participants.

213














































































































































































































































































